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ONE  HUNDRED  AND  TWENTY-SIXTH  SESSION,  1879-80. 


Council. 

H.R.H.  THE  PRINCE  OF  WALES,  K.G.,  President  of  the  Society. 
Lord  Alfred  S.  Churchill,  Vice-Pres,  and  Qhairvian  of  the  Council. 


H.R.H.  THE  Duke  of  Edi>'buegh,  K.G., 
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H.R.H.  Prince  Leopold,  K.G.,  Vice-Pres. 
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R.  Brudenell  Carter. 

E.  Chadwick,  C.B.,  Vice-Pres. 

Hyde  Clarke,  Vice-Pres. 

B.  Francis  Cobb,  Treasurer. 
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Henry  B.  Wheatley. 
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Henry  Doulton. 

Sir  T.  Douglas  Forsyth,  K.C.S.I.,  C.B., 
Vice-Pres. 

Captain  Douglas  Galton,  C.B.,  F.R.S., 
Vice-Pres. 

Earl  Granville,  K.G.,  F.R.S.,  Vice- 
Pres. 

Lord  Hampton,  G.C.B.,  F.R.S.,  Vice-Pres. 
H.  Reader  Lack,  Treasurer. 

Sir  John  Lubbock,  Bart.,  M.P.,  F.R.S., 
Vice-Pres. 

Earl  of  Northbrook,  K.C.S.I.,  Vice-Pres. 

Secretary. 

H.  Trueman  Wood,  B.A. 

Accountant. 

Howard  H.  Room. 


Sir  P.  Cunliffe  Owen,  C.B.,  K.C.M.G. 
W.  H.  Perkin,  F.R.S. 

Robert  Rawlinson,  G.B.,  Vice-Pres. 

B.  W.  Richardson,  M.D.,  F.R.S. 
Admiral  A.  P.  Ry^der. 

C.  W.  Siemens,  LL.D.,  F.R.S.,  Vice-Pres. 
Earl  Spencer,  K.G.,  Vice-Pres. 

Rt.  Hon.  J.  Stansfeld,  M.P.,  Vice-Pres. 
Duke  of  Sutherland,  K.G.,  F.R.S.,  Vice- 
Pres. 

Duke  of  Westminster,  K.G.,  Vice-Pres. 
Erasmus  Wilson,  F.R.C.S.,  F.R.S. 

J.  A.  Youl,  C.M.G. 


Auditor. 

J.  Oldfield  Chadwick. 


Arrangements  for  the  Session. 

The  First  Meeting  of  the  One-Hundred-and-Twenty-Sixth  Session  of  the  Society  was  held  on  the 
19th  inst.,  when  the  Opening  Address  was  delivered  by  Lord  Alfred  S.  Churchill,  Chairman  of  the 
Council.  Previous  to  Christinas  there  will  be  Four  Ordinary  Meetings,  in  addition  to  the  Opening  .Meeting, 
and  the  Papers  will  be  read  by  General  Scott,  Prof.  Silvanus  Thompson,  Mr.  W.  Simpson,  and  Captain 
Bedford  Pirn,  R.N. 


Ordinary  Meetings. 

Y ednesday  Evenings,  at  Eight  o’clock.  For  meetings  previous  to  Christmas : — 

XovEiLBER  19. — Opening  Meeting  of  the  Session.  Address  by  Lord  Alfred  S.  Churchill,  Chairman 
of  the  Council. 

NovEiCBER  26. — “ Suggestions  for  Dealing  wdth  the  Sewage  of  London.”  By  Major-General  H.  Y.  D. 
Scott,  C.B.,  F.R.S. 

December  3. — “ Apprenticesliip : Scientific  and  Unscientific.”  By  Silvanus  P.  Thompson,  B.A., 
D.Sc.,  Professor  of  Experimental  Physics  at  University  College,  Bristol.  Professor 
Huxley,  F.R.S.,  will  preside. 

December  10. — “Art  Vestiges  in  Afghanistan;  the  Results  of  Some  Recent  Explorations  in  the 
JeUalabad  Valley.”  By  AVilliam  Simpson. 

Decembie  17.— “ The  Panama  Canal.”  By  Caiitain  Bedford  Pim,  R.N.,  M.P. 
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> or  after  Christmas  : — 

“ Domestic  Poisons.”  By  Henet  Caer.  ^ ^ x. 

“ Gas  Pomaces  and  Kilns  for  Burning  Pottery.”  By  Herbert  Giitheie,  G.K. 
‘‘  Tlie  Utilisation  of  Slag.”  By  Charles  Wood. 

••Art  in  Japan.”  By  C.  Pfoundes. 

•‘  'I'lie  Trade  and  Commerce  of  the  Yenisei.”  By  Henry  Seebohji. 

‘‘  3Iodem  Autographic  Printing  Processes.”  By  Thomas  Bolas,  P.C.&. 

“ The  History  of  the  Art  of  Bookbinding.”  By  Henry  B.  Wheatley,  F.S.A. 
“ Art  Ironwork.”  By  J.  W.  Singer. 

Tlie  History  of  Musical  Pitch.”  By  A.  J.  Ellis,  E.E.S. 

••The  Pcceut  History  of  Explosive  Agents.”  By E.  A.  Abel,  ClB.,  E.E.S. 

“ Iceland  and  its  Resources.”  By  C.  G.  W.  Lock. 

••  Hie  Eutui’j  of  Epping  Forest.”  By  William  Paul,  E.L.S. 


Foreign  and  Colonial  Section. 

■ c !:n.otin:  of  thi-  Section  will  take  place  on  the  following  Tuesday  Evenings,  at  Eight  o’clock  : — 
I'A.nmry  3,  21 ; March  16  ; Aprd  6,  27  ; May  18. 


Chemical  Section. 

■ ; of  thi-5  Section  will  take  place  on  the  following  Thursday  Evenings,  at  Eight  o’clock  :: — 

J.unrnr}-  22  ; February  12 ; March  11  ; April  8,  22  ; May  13. 


Indian  Section. 

of  this  Section  will  take  place  on  the  following  Friday  Evenings,  at  Eight  o’clock  : — 

J :ni:'.ry  30  ; February  20  ; March  o ; April  2,  16  ; May  7. 


Juvenile  Lectures. 

A ' r ' f two  lectures  will  be  delivered  by  Mr.  W.  H.  Preece,  on  “Wonders  of  Sound”  and' 
f Li:  ht,”  on  Fridays,  January  2,  9. 


Cantor  Lectures. 

li  I ; ■ Coiirse  of  Cantor  Lectures  will  be  by  Dr.  Charles  Graham,  F.C.S.,  F.I.C.,  Professor  of 
i ’ '1  gy  at  University  College,  London,  on  “The  Chemistry  of  Bread  and  Bread-making.” 

X ■. unbcr  21 ; December  1,  8,  15,  22. 

i dU.Virie  will  be  on  the  “Manufacture  of  India-rubber  and  Gutta-percha,”  by  Thomas- 

IMnuary  2,  9,  16,  23;  March  1,  8. 

i I hii.I  ( '.n'T-e  will  be  by  R.  W.  Euis,  F.S.A.,  on  “Art  Decoration  and  Furniture.” 

AjHl  5,  12,  19,  26;  May  3,  10. 

SYLLABUS  OF  THE  FIRST  COURSE. 

Lecture  I. — November  24. 

Chemical  composition  of  the  chief  bread-stuffs.  The  chief  properties  of  starch,  dextrin,, 
Lecture  II. — December  1. 

■»  ihf!  e.Kamiuatiou  of  stai’ch  and  its  hydration  products.  The  albuminous  matter  of  flour,, 

, _ _ Lecture  III. — December  8. 

" ■ 5'L.  Rationale  of  kiln  di-ying.  Flour-making.  The  dough.  Action  of  moisture,  heat,. 

Lecture  IV. — December  15. 

1-  '-n.  least.  I'erments  of  disease.  Changes  produced.  The  use  of  the  microscope  in 

Li-:cture  V. — December  22. 

du.  od  by  heat.  Aerated  breads  ; foreign  breads  ; biscuits,  &c.  Digestion  of  Bread  a- 
‘ >u  ; • Miiditions  rc(pusite.  Conclusion. 


Proceedings  of  the  Society. 

H \ 1. 1 I K.  r,i'  Soc-ir.Tv  OF  Arts  was  founded  in  1754,  and  incorporated  by  Royal  Charter  ia.  1847, 
‘ ' . _ ■ ’ " ' . Manufactures,  and  Commerce  of  the  Country,  by  bestowing  rewards  for 

‘ ■ ■ ■ • • • ■ or  iinprovcmciits  as  tend  to  the  employment  oi  the  poor,  to  the  increase  of  trade. 
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and  to  the  riches  and  honour  of  the  kingdom ; and  for  meritorious  works  in  the  various  departments  of  the 
Fine  Arts ; for  Discoveries,  Inventions,  and  Improvements  in  Agriculture,  Chemistry,  Mechanics,  Manu- 
factures, and  other  useful  Arts  ; for  the  application  of  such  natural  and  artificial  products,  whether  of  Home, 
(Colonial,  or  Foreign  growth  and  manufacture,  as  may  appear  likely  to  afibrd  fresh  objects  of  industry,  and  to 
increase  the  trade  of  the  realm  by  extending  the  sphere  of  British  commerce  ; and  generally  to  assist  in  the 
advancement,  development,  and  practical  application  of  every  department  of  science  in  connection  with  the 
Arts,  ^lanufactures,  and  Commerce  of  this  country.” 

THE  SESSION. — The  Session  commences  in  November  and  ends  in  June.  The  number  of  Meetings 
held  during  the  Session  amounts  to  between  70  and  80. 

ORDINAEY  MEETINGS. — At  the  Wednesday  Evening  Meetings  during  the  Session,  papers  on 
subjects  relating  to  inventions,  improvements,  discoveries,  and  other  matters  connected  with  the  Arts, 
Manufactures,  and  Commerce  of  the  country  are  read  and  discussed. 


INDIAN  SECTION. — This  Section  was  established  in  1869,  for  the  discussion  of  subjecj^^g  cmnected' 
with  our  Indian  Empire.  Six  or  more  Meetings  are  held  during  the  Session. 

FOREIGN  AND  COLONIAL  SECTION.— This  Section  was  formed  in  187  ; under  the  title  of  th^ 
African  Section,  for  the  discussion  of  subjects  connected  with  the  Continent  Africa  It  has  now  been 
enlarged,  so  as  to  include  the  consideration  of  subjects  connected  with  our  Colonial  Possessions 

generally,  feix  or  more  hleetings  are  held  during  the  Session. 

• SECTION.  This  Section  was  forn^'X-a  In  1874,  for  the  discussion  of  subjects  connected 

with  Fractical  Chemistry  and  its  application  to  the  Arts  and  Manufactures.  Six  or  more  Meetings  are  held, 
during  the  Session.  ® 

CANTOR  LECTURES. — These  Lectures  originated  in  1863,  with  a bequest  by  the  late  Dr.  Cantor. 
Ihere  are  Three  Courses  every  Session,  and  each  course  consists  generally  of  from  Four  to  Six  Lectures. 

■^EDITIONAL  lectures. — Special  courses  of  Lectures  are  occasionally  given. 

LECTURES. — A short  Course  of  Lectures,  suited  for  a Juvenile  audience,  is  delivered.to 
the  Children  of  Members  during  the  Christmas  Holidays. 

^ -^emission  to  meetings. — Members  have  the  right  of  attending  the  above  meetings  and 
Le..tures.  require  ko  tickets,  but  are  admitted  on  signing  their  names.  Every  Member  can  admit  two 

Inends  to  the  Ordinary  and  Sectional  Meetings,  and  one  friend  to  the  Cantor  and  other  Lectures.  Books 
ot  tickets  tor  the  purpose  are  supplied  to  the  Members,  but  admission  can  be  obtained  on  the  personal 
introduction  of  a Member.  For  the  Juvenile  Lectures  special  tickets  v/ill  be  issued. 

1 ^EI  RNAL  Oh  THE  SOCIETY  OF  ARTS. — The  Journal,  which  is  sent  free  to  Members,  is  published 
V fekly,  and  contains  full  Reports  of  all  the  Society’s  Proceedings,  as  well  as  a variety  of  information  connected 
with  Arts,  Manufactures,  and  Commerce. 

EY^'^'^ENATIONS. — The  Society’s  Examinations  now  comprise  the  following  divisions: — 1.  Com- 
mercial  Knowledge.  2.  Domestic  Economy.  3.  Fine  Arts  applied  to  Industry.  4.  Music.  5.  Elementary. 
The  Programme  lor  1880  is  ready,  and  can  be  had  on  application  to  the  Secretary. 

Library  and  Rea.>g-room  are  open  to  Members,  who 
himsdf^d  a which  the  IMembers  are  invited,  each  Membeu  leceiving.  a card  for 

HEALTH  AND  SEWAGE  OF  TOWNS.-A  Conference  is  held  annually. 


Membership. 

Subscription  is  Two 

Every  Member  whose  subscription  is  not  in  arrear  is  entitled 

10  DC  present  and  vote  at  all  General  Meetings  of  the  Society. 

To  be  present  at  the  Cantor  and  other  Lectures,  and  to  introduce  one  visitor. 

To  have  personai  free  admissions  to  all  exhibitions  held  by  the  .Society  at  its  house  in  the  Adelphi. 

To  be  present  at  aU  the  Society’s  Conversazioni.  ^ 

To  receive  a copy  of  the  M'eekly  Journal  published  by  the  Society. 

To  the  use  of  the  Library  and  Reading-room. 

peKona”kntwledv7,;7«^  by  three  Members,  one  of  whom,  at  least,  must  sign  on 

in  advance  and  dates  Council.  The  Annual  Subscription  is  Two  Guineas,  payable 

lieu  of  all  further  conlributioL,mrbeS““'^“‘^  ^ preceding  election;  or  a sum  of  Twenty  Guineas  in 
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1 subscriptions  should  be  paid  to  the  Secretary,  and  all  Cheques  or  Post-office  Orders  should  be  crossed 
“ Coutts  and  Company, » and  forNvarded  to  him  at  the  Society’s  House,  John-street,  Adelphq  London  W.C. 

Persons  desirin^  to  become  members  should  communicate  with  the  Secretary,  Society  of  Arts, 
Juhn-btreet,  Adelphi,  London, 


Calendar  for  the  Session. 

The  following  is  the  Calendar  for  the  Session  1879-80.  It  is  issued  subject  to  any  necessary 
alterations : — 


1 NOVEMBER,  1879. 

DECEMBER,  1379. 

JANUARY,  1880. 

FEBRUARY,  1880. 

1 ' s 

1 

Cantor  Lecture  I.  2 
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Tu 
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Juvenile  Lecture 
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Ordinaiy  Meeting 
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Tu 
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Ordinary  Meeting 

\v 

F 

5 

M 

5 

Th 
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8 
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Cantor  Lecture  I.  3 

8 

Th 

8 

s 

8 ' 

9 

Tu 

9 

F 

Juvenile  Lecture 

9 

M 

Cantor  Lecture  n.  2 

V>  M , 

' 10 

W 

Ordinary  Meeting 

10 
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10 

Tu 

11  T-  1 

11 

Tn 

11 

s 

11 
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Ordinary  Meeting 

1 w 1 

12 

F 

12 

M 

12 

Th 

Chemical  Meeting 

I.i  T.r  i 

13 

S 

13 

Tu 

13 

F 

1 1 1 

14 

vS 

14 
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Ordinary  Meeting 

14 

S 

r.  > . 

15 

INI 

Cantor  Lecture  I.  4 

15 

Th 

15 

s 

1-.  s 

IG 

Tu 

16 

F 

16 

M 

Cantor  Lectm-e  31.  3 

-7  M 1 

17 

W 

Ordinary  Meeting 

17 

S 

17 

Tu 

1-  r 

IS 

Tu 

18 

s 

18 

W 

Ordinary  Meeting 

I*  W Onlinim*  Meeting. 

' 19 

F 

19 

M 

19 

Th 

.*>  Til  > Miponing  Meeting 

20 

S 

20 

Tu 

20 

F 

Indian  Meeting 

.'1  K >A  tlie  .Seiiiiion ) 1 

21 

s 

21 

W 

Ordinary  Meeting 

21 

S 

"2  S 

22 

M 

Cantor  Lecture  I.  5 

22 

Th 

Chemical  Meeting 

22 

s 

■.;i  S ■ 

23 

Tu 

23 

F 

23 

M 

Cantor  Lecture  31.  4 

■-•1  M : e':i!it'T  Tvcoture  I.  1 

21 

W 

24 

S 

24 

Tu 

For.  & Col.  Meet. 

25 

Th 

Christmas  Day 

25 

s 

25 

TV 

Ordinary  Meeting 

W Ordinary'  Meeting 

2G 

F 

Barik  Holiday 

26 

M 

26 
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-'T  , Tii 

‘ 27 

S 

27 
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27 

F 

■js  i F 

28 
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Ordinary  Meeting 

28 
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29 
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29 
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29 

s 
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30 
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30 
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Indian  Meeting 
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31 
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MARCH,  1880. 

APRIL,  1880. 

MAY,  1880. 

JUNE,  1880. 
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M 

Th<>  eluiir  will  b*-*  taken  at  eight  o’clock  at  each  of  the  above  meetings,  except  the  Annual  General 

Mceling. 

Tlie  Annu.'il  General  fleeting  will  be  held  at  four  o’clock. 
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NOTICES. 


JUVENILE  LECTUKES. 

It  has  been  foimd  necessary  to  change  the  dates 
previously  announced  for  the  Juvenile  Lectures 
from  Tuesdaj's,  December  30,  and  January  6,  to 
Fridays,  January  2 and  9. 


NATIONAL  CULTIVATION  OF  MUSIC. 

The  First  Eeport  on  establishing  Local  Schools 
of  Music,  and  Teaching  Music  by  Notes  in  Public 
Elementary  Schools,  is  now  published,  and  may  be 
obtained  from  the  Society  by  transmitting  one 
shilling  in  postage  stamps  to  the  Secretary,  J ohn- 
street,  Adelphi,  London,  W.C. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

In  consequence  of  the  numerous  applications 
from  the  public  for  admission,  the  Committee  of 
Management  of  the  National  Training  School  for 
Music  have  made  arrangements  to  receive  private 
pupils  for  periods  of  not  less  than  one  year,  on  the 
payment  of  fees.  Such  pupils  Avill  be  required : — 

1.  To  pass  a test  examination  to  the  satisfaction 
of  the  principal  of  the  Board  of  Professors. 

2.  To  furnish  the  authorities  of  the  school  with 
certificates  of  birth  and  health,  and  with  testi- 
monials from  persons  of  good  repute  as  to  moral 
character. 

3.  To  pay,  in  advance,  to  the  bankers  of  the 
school,  Messrs.  Coutts  & Co.,  Strand,  the  sum  of 
£40  per  annum. 

4.  To  sign  an  agreement  to  observe  all  the  rules 
of  the  school,  and  to  work  out  the  curriculum  of 
studies  appointed  by  the  authorities  of  the  school. 

Applications  and  inquiries  should  bo  addressed 
to  the  Eegistrar,  National  Training  School  for 
Music,  Kensington- gore,  S.W. 


PARIS  EXHIBITION.— ARTISAN  REPORTS. 

The  selected  Reports  on  the  Paris  Exhibition, 
made  by  the  artisans  who  were  sent  out  last  year 
by  the  Society  of  Arts,  have  now  been  published 
by  Messrs.  Sampson  Low  and  Co. 

The  price  of  the  volume  is  7s.  6d.  Members  of 
the  Society  of  Arts,  and  Exhibitors  at  the  Paris 
Exhibition,  can'obtain  copies  from  Messrs.  Low  and 
Co.  for  os.  8d.  each. 

Besides  being  published  in  a single  volume,  the 
reports  have  been  issued  in  11  divisions,  making  12 
parts  in  all,  viz. ; — 


, r Pottery  and  Glass.  Part  I.  (4  reports.) 

‘ I Pottery  and  Glass.  Part  II.  (2  reports.) 

2.  Art  Workmanship.  (5  reports.) 

3.  Mechanical  Engineering  (4  reports.) 

4.  Agriculture  and  Horticulture.  (3  reports.) 

5.  Building  Trades.  (5  reports.) 

6.  Cabinet  Work.  (3  reports.) 

7.  Watch  and  Clock -making.  Jewellery,  and  Optical 

Instruments.  (4  reports.) 

8.  Printing.  (2  reports.) 

9.  Textile  Fabrics.  (2  reports.) 

10.  Leather  and  India-rubber.  (3  reports.) 

11.  Mining  and  Metallurgy.  (2  reports.) 

In  the  hope  that  these  parts  may  prove  accept- 
able and  serviceable  to  the  classes  interested  in 
each  particular  industry,  they  have  been  issued  at 
the  price  of  6d.  each.  Twelve  copies  of  any  of  the 
parts  will  be  supplied  at  4s.  Gd. 


PROCEEDINGS  OF  THE  SOCIETY. 


FIRST  ORDINARY  MEETING. 

Wednesday,  November  19th,  1879;  Lord  Alfred- 

S.  CnURCniLL,  Chairman  of  the  Council,  in  the 
chair. 

The  following  candidates  were  pro^DOsed  for 
election  as  members  of  the  Society  : — 

Addis,  William  Judson,  C.E.,  Prome,  British  Burmah. 
Baillio,  Captain  Alexander,  19,  Victoria-street,  West- 
minster, S.W. 

Boucherville,  Boucher  de,  Quebec. 

Bradshaw,  James,  100,  King- street,  Manchester. 
Braithwaite,  Stephen  Nelson,  25,  Throgmorton -street, 

E.C. 

Britten,  Lieut. -Colonel  John,  21,  Ledbury-road,  Bays- 
water,  W. 

Cavanagh,  General,  Long  Litton,  SmToy. 

Coiffier,  Louis  Alexandre  Claris,  13,  Hatton-garden, 

E.C. 

Coop,  Timothy,  Bethany,  Southport. 

Covert,  John  Russell,  89,  Chanceiy-lane,  W.C. 

Croger,  Thomas  Rodolphus,  37,  Wood-street,  E.C.,  and 
Lindou-villa,  Asliby-road,  Canonbury,  N. 

De  Renzy,  Deputy-Surgeon-General  A.C.E.,  Shillong, 
India, 

Deverell,  W.  T.,  G,  Blenheim-road,  St.  Jolm’s-wood, 

N.W. 

Ditcham,  William  Vooght,  D.D.S.,  3,  Belle  Vue-place, 
Upper  Clapton,  E. 

Duncan,  Major  Francis,  R.A.,  M.A.,  LL.D.,  29,  The 
Common,  Woolwich,  S.E. 

Fames,  Mark,  40,  Sclater- street,  Shoreditch,  E. 
Edwards,  Robert  W.,  Sutton,  Surrey. 

Faman,  Henry,  155,  Amhurst-road,  E. 

Fowler,  George  Cupit,  18,  Finsbiuy- street,  E.C 
Gill,  John  Beadnell,  M.D.,  Camden-lodge,  Baldslow- 
road,  Hastings. 

Goldsmid,  Major-General  Sir  Frederick  John,  C.B., 
K.C.S.I.,  3,  Observatory-avenue,  Camj)den-hill, 
Kensington,  W. 

Greig,  Andrew,  C.E.,  Dundee. 

Gwynne,  Francis  A.,  15,  Biuy-street,  St.  James’s,  S.W. 
Hassall,  Harry  Buckley,  Currier  Slack’s,  Ashton-under- 
Lyne. 

Haviland,  Alfred,  M.R.C.S.,  Northampton. 
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H- ’ I 1 IMI,  Joseph,  Bninswick-honse,  Shepherd’s- 
] u.h,  W. 

H ■'  '..11.  n.  rlx-rt,  Bridg-e-street,  Gainsborough. 

II  Laboratory,  Somerset-house,  W .G. 

il  rl.  D.vkl.  P.C.S.,  F.I.C.,  Eectory-manor, 

\’.  iji. \v,  L. 

l i •.  .1  .hu  A , 2,  Upper  Chamberlayne-place,  South- 
If  V,  Tl.  >mas,  5,  York-buildings,  Dale-street, 

f 

! \ Aliri<I  Buckingham,  Villa  Ibbotson,  Fuori  di 

it  Florence. 

. .1..  i;7.  Newgate-street,  E.C. 

. iN  ! rt  lle.>«kct]i,  J.P.,  The  Briars,  Crystal 
I tik,  Sydoiiliam.  S.E. 

’ ’ . Willi.  Tu  F'.,  Bessboro' -gardens,  Pimlico,  S.W. 

<h  .il.  - (;...igo  Warnford,  S9,  Mostyn-road, 

. .-.W. 

I . IV-o.  'i.-i  William,  701.  Gracechurch-street,  E.C. 
' ! . ? i -.  b.  . . D.,  Old  Parsonage,  Stourbridge. 

\ li.  rv.  11.  P.irk-strcct.  Grosvenor-square,  W. 
"V  _ ■ . .T  -’ph.  F.L.S.,  F.G.S.,  6,  Craven-street, 
- • .i.  W.C. 

’ 'k  Ki  \ . C.  .rge  S..  Granby-road,  Manchester. 

''  . i*  ’ rf  .b.lm,  F.K.G.S.,  F.S.S.,  The  Chestnuts, 

* if  .rd.  ncitr  Cambridge. 

' • ■ . .T  liii.  s7.  West  Regent -street,  Glasgotv. 

II  :_]i.  0,  I, ombard-. street,  E.C, 
b ’.  H-'ii.  Ilcurv,  110,  Portsdown-road,  Maida- 
. W. 

•f.  Of  >rire,  Boiumemouth. 

‘ V.  ( iiptaiu  Montague  F.,  R.E.,  1,  Downing- 

• \.-.W. 

' ' I t:  I’..  Fill  rslea,  Eltham,  Kent. 

. Web  in,  We.stbournc-road,  Sheffield. 

! . O ry  'William,  High-street,  Chelmsford, 

' . .T  ,M-  T)y<.,n.  Davenham  Bank,  Great  Malvern. 

1 H.  1“..  n '.Ti-h  >iise,  Spring-grove,  IsleTvorth. 

■ r.  1’  ul,  1*.  ^Fount-rillas,  Lover  Korvood,  S.E. 

! • . ii;*  y X..  X.  vbridge. 

I . .1  i.i',  2.  II u.'-ki'.'On -.street,  Liverpool, 
t , -1  ; - I.  Cranfivld-road,  Brocldey,  S.E. 

' H ' r\  lldwcrd,  37.  Bentley-road,  Prince’s- 

! ■'  ' ' i.;  nil  P'l.'C,  K.C.S.I.,  Athenteum  Club, 

! ;.  - w. 

; . r.  II  . ' 'i,  V’imp..le-street,  W. 

: \S'.  b.s.  1.1,  Fkittor.sca-park-road,  S.W. 

■|  '.  'It  •!  jim.,  .31,  Gre.sham-street,  E.C. 

I , \\  iih  on  Ifi'iin-,  f»7,  Cheap.side,  E.C.,  and 
. ii>  ■n-ro;.il.  Xk-v-c  ros.^,  S.E. 

’ '•  'I  I;.  ..d.-ro,  r .B.,  Sj'ringfield,  Taplov. 

».  .n-  I !■* .rd,  .'i7.\,  II  at  ton -garden,  E.C. 


d ' I'  delivered  tlic  following — 


AT)DRESS. 

i t.  U v.id  h the  Society’s  byc-laws  impose 
' ' * b'driiMni  of  the  Council  a.t  the  com- 
’ ’ ■ ' ^ ‘ ■"'ion,  recurring,  as  it  does, 

>'  by  no  nu-ans  .an  easy  one.  It  is 
' ‘ ^ - i ''B'  * -.ivr  N oveiubcr  comes  round, 

^ to  fiiul  a sufficient  number  of 

y_  ' * i ' ’ ‘ " iT.t'T'-t  1.)  lay  before  the  members. 
^ 1 W-.  v.-r.  i>.  o f.ir  el.-i.stic  that  it  merely 

j r •.  i '•  fh  it  th*  Ch  lirnian  of  Council  shall  deliver 
an  . idr.  ...  t-.  tlm  SonVly  .at  the  first  ordinary 
j ■ Of.:'  :ift*  r e]. cf  ion,  ]..a\-ing  him  perfectly 
b.  . l,.,.->se  tlf  stylo  and  topic  of  Ins  address. 
Lr.t,  I take  it,  that  tlio  real  ohjpct  of  the  rule  is  to 
etisure  that  tlie  iminlicrs  sh.all  liave  laid  before 
them  the  line  of  action  which  the  Council  propose 


to  take  during  the  ensuing  Session.  The  Report 
of  the  Council,  issued  at  the  close  of  each  Session, 
deals  with  the  past ; the  Chairman’s  Address  ought 
to  deal  with  the  future  ; and,  inasmuch  as  history 
is  always  more  easy  than  prophesy,  so  is  it  easier 
to  render  a simple  account  to  the  members  of  wffiat 
has  been  done,  than  to  lay  before  them  a sketch  of 
what  it  is  proposed  to  do. 

The  objects  of  the  Society  are  generally  known 
to  all  of  you,  and  need  no  explanation  from  me. 
I need  only  remark  that  of  recent  years  it  bas 
always  seemed  the  ^visest  course  to  make  those 
objects  as  large  and  inclusive  as  possible.  VTien 
the  Society  was  founded,  nearly  a century  and  a-half 
ago,  it  was  with  the  object  chiefly  of  encouraging 
meritorious  inventions  by  rewards,  and  of  direct- 
ing the  attention  of  inventors  to  the  needs  of 
industry  and  commerce,  in  the  hope  that  some 
ingenious  person  might  come  forward  to  supply 
the  w^ant  as  soon  as  a want  had  been  made  known. 
It  was  soon  found  that  there  was  abundant  room 
for  a thoroughly  practical  Society  on  a somewhat 
wider  basis  than  this.  The  Royal  Society,  though 
still  holding,  as  it  always  has  held,  and  I hope 
always  may  hold,  the  foremost  rank  among 
scientific  bodies  in  the  world,  had  fallen  into  a 
somewhat  somnolent  condition.  I need  not  add 
that  it  has  long  since  shaken  off  any  w^eakness  of 
this  kind,  but  I think  it  is  hardly  doubtful  that  at 
the  time  I refer  to  it  was  not  free  from  such  a 
reproach.  The  days  of  “ pree- scientific  science” 
were  over  and  done,  the  days  of  our  modern 
science. were  but  just  beginning.  Without  ever 
rivalling  the  Royal  Society,  or  conflicting  with 
it  in  the  slightest  degree,  the  Society  of  Arts, 
I think,  supplied  the  practical  element  wffiich, 
at  that  time,  was  wanting  at  the  Royal 
Society,  and  consequpntly  it  soon  became  more 
popular  than  the  older  body.  It  w*as  frequented 
by  the  bearers  of  some  of  the  greatest  names  in 
literature,  science,  and  art.  You  may  remember 
that  Dr.  Johnson  was  a not  infrequent  visitor  ; 
Goldsmith  appears  to  have  been  a regular  attend- 
ant at  the  meetings,  and,  at  one  time,  canvassed 
for  the  office  of  secretary,  although  he  does  not 
appear  to  have  proceeded  very  far  in  his  efforts. 
At  this  time  the  labours  of  the  Society  were  directed 
mainly  towards  the  extension  of  commerce  with 
the  Colonies;  the  improvement  of  agriculture; 
the  development  of  mechanical  inventions ; and 
the  cultivation  of  the  fine  arts  ; though,  in  wffiat  I 
may  call  the  first  period  of  the  Society’s  life,  this 
last  named  department  seems  to  have  received  less 
attention  than  it  afterwards  attracted.  In  the 
second  period,  from  the  beginning  of  the  century, 
the  department  of  fine  art  extended  itself,  and  seems 
to  have  taken  the  first  place.  From  being  one  of 
the  smaller  departments  of  the  work,  it  developed 
to  the  most  important.  Not,  indeed,  that  the  fine 
arts  had  ever  been  neglected.  Amongst  the  prizes 
offered  at  the  formation  of  the  Society  were  some 
for  drawings  by  students.  The  first  prize  was 
taken  by  Richard  Cosway,  afterwards  the 
fashionable  miniature  painter,  whose  genius  or 
eccentricities  gained  the  friendship  and  patron- 
age of  the  Prince  of  Wales,  afterwards  George 
the  Fourth ; the  second  was  won  by  Smart,  also 
a miniature  painter  of  repute  in  after  years. 
Cosway  Avas  but  the  first  of  a long  list  of  artists 
whose  early  efforts  were  aided  by  the  Society, 
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while  their  maturer  Avorks  have  added  lustre  to  its 
name.  Amongst  them  are  Nollekensand  Flaxman, 
two  of  the  greatest  names  in  the  short  list  of  English 
sculptors,  J.  M.  IV.  Turner,  Edwin  Landseer, 
Hulready,  and  our  great  popular  living  master, 
the  foremost  of  his  time,  John  Millais.  At  the 
early  part  of  the  present  century  there  was  hardly 
any  young  artist  of  promise  who  did  not  compete 
for  a Society  of  Arts  Medal ; but  as  the  Eoyal 
Academy  grew  and  prospered,  this  portion  of 
the  Society’s  Avork  naturally  fell  into  its  hands, 
and  the  Society  of  Arts  again  turned  to  the 
more  practical  and  scientihc  portions  of  its 
labom’s. 

But  the  time  for  such  action  as  had  been 
promoted  by  the  founders  of  the  Society  had 
passed  aAvay,  and  there  came  a period  of  depres'- 
sion,  during  Avhich  tlie  Transactions  became  less 
and  less  valuable,  till  at  last  they  ceased  to  be 
published.  The  time  of  eAul  days  did  not,  hoAv- 
CA-er,  last  for  long.  By  the  exertions  of  an  earnest 
and  actiA'e-minded  body  of  men,  a charter  Avas 
obtained  (1847),  and  the  Society  began  a ncAV  era 
cf  its  life,  under  the  direction  of  the  AAnse  Prince 
to  Avhose  influence  our  arts  and  our  industries  owe 
so  much.  The  results  of  reneAved  activity  Avere 
soon  seen  in  the  Exhibition  of  1851,  Avhich,  as  is  Avell 
known,  AA'as  but  the  development  of  a series  of  minor 
exhibitions  held  in  these  rooms.  The  Avork  of  the 
Society  since  then  it  is  not  noAV  my  object  to  re- 
capitulate. Suffice  it  to  say  that  its  ruling  body 
has  always  held  it  might  legitimately  take  up  any 
subject  dealing  Avith  the  industries  or  the  Avelfare 
of  the  people,  provided  that  such  subject  AA-as  not 
adequately  treated  by  other  means.  It  has  been 
our  constant  practice,  as  special  societies  have  groAATi 
up,  to  relinquish  Avork  Avhich  Ave  had  previously 
carried  on,  and  to  find  for  ourselves  fresh  fields 
of  labour,  and  this  is,  I think,  the  reason  of  the 
great  hold  AAffiich  the  Society  of  Arts  has  upon  the 
public. 

Heady,  hoAA*eA’cr,  as  we  are  to  act  as  the  pioneers 
only  in  many  fields  of  labour,  Ave  have  yet  one 
special  field  of  our  own — oncAvhich  I trust  avc  shall 
neA’er  relinquish  to  anj^  other  association  or  body 
of  any  kind,  and  this  lies  in  the  applications  of 
science,  and  the  applications  of  art,  to  practical 
purposes.  It  is  a little  too  much  the  fashion 
nowadays  to  talk  about  the  dignity  of  science,  and 
the  necessity  of  folloAving  science,  not  for  its  re- 
sults, but  for  itself.  For  my  OAvn  part,  I have 
little  sjTupathy  with  this  feeling.  It  is  for  AAdiat 
science  has  done  for  liumanity  that  Ave  A^alue 
science,  and  knowdedge  itself,  apart  from  its 
results,  AA'ould  bo,  I fancy,  but  a barren  possession. 
The  real  truth  is,  that,  as  avc  cannot  foretell  Avhat 
the  result  of  any  scientific  work  may  be,  so  it  is 
our  bounden  duty  to  encourage  such  AA'ork  in  every 
direction ; not  looking  for  immediate  results,  but 
feeling  sure  that  results  will  folloAv — it  may 
be  years,  it  may  even  be  generations — after  any 
genuine  effort  to  increase  man’s  knoAvledge  of  nature 
and  nature’s  laws.  With  such  an  audience  as  I am 
addressing,  there  is  no  need  to  search  for  examples. 
Whether  we  think  of  Newton  spending  hours 
measuring  the  thickness  of  a [soap-bubble  film, 
or  Oersted  measuring  the  Aribrations  of  a mag- 
netic needle ; or  Humford,  boiling  Avater  by  the 
heat  produced  by  friction ; or  the  discoverers 
of  electro-metallurgy,  taking  copper-casts  from 


medals,  or  any  other  apparently  small  beginnings 
of  the  greatest  results  of  science,  we  see  some  wise 
man  occupied  in  a trivial  task,  the  pursuit  of 
Avhich  was  laughed  at  by  his  contemporaries, 
while  its  results  Avere  not  known  e\'en  to  him- 
self. I,  therefore,  am  heartily  at  one  Avith  those 
AAdio  tell  us  that  Ave  must  pursue  science  without 
looking  for  an  immediate  reAvard  ; but  that  is 
because  I know  that  the  reAAmrd  Avill  come  sooner  or 
later,  not  because  I can  admit  that  the  acquisition 
of  knoAAdedge  is  sufficient  reward  in  itself. 

In  days  like  these,  AAdien  Ave  are  hardly  familiar 
with  one  scientific  marvel  before  Ave  find  its  place 
taken  by  something  yet  more  Avonderful  and  more 
ncAA',  I cannot  think  that  Ave  shall  ever  Avant 
material  for  discussion  at  the  Society  of  Arts.  It 
is  true  that,  for  the  last  six  months,  Ave  have  had  no 
new  revelation  of  the  mysteries  of  nature,  and  of 
man’s  power  in  measuring  them,  and  some  of  us 
are  beginning  to  grumble,  because  the  telephone 
and  phonograph  are  iioaa'  stale  and  familiar,  and 
A\"e  have  nothing  ncAv  to  talk  about,  the  electric 
light  itself  being  noAv  some  tAvo  years  old  in 
its  ncAAmst  application ; but  yet,  I think,  Ave  can 
hardly  be  said  to  have  heard  enough  of  such  inven- 
tions as  these,  and  I doubt  not  that  those  Avho  are 
so  greedy  of  fresh  AAmnders  Avill  not  be  long  before 
they  liaAm  an  opportunity  of  satisfying  their  appe- 
tites. So  long  as  a neAA’-  discovery  remains  the 
property  of  pure  science  it  is  not  ours  to  meddle 
AAuth  in  this  Society  ; but  as  soon  as  some  useful 
application  is  found  for  a discovery,  it  then  becomes 
our  duty  to  publish  it  abroad,  to  help,  so  far  as 
may  be,  by  suggestion  and  discussion,  in  improAung 
it,  to  assist  the  discoA^erer  to  reap  the  due  reAvard 
of  his  ingenuity. 

I AAull  say  nothing  of  the  hundreds  of  beneficial 
inventions  Avhich  have  been  first  brought  into 
notice  in  this  room,  or  have  been  fostered  by  the 
attention  thus  draAvn  to  them,  I Avill  only  remind 
you  that,  during  the  last  fcAv  years,  it  Avas  in  this 
room  that  Professor  Bell  first  introduced  the  tele- 
phone to  a general  London  audience ; that  a few 
months  later,  Avhen  the  phonograph  had  crossed 
the  Atlantic,  it  had  not  been  long  in  London 
before  it  came  to  the  Society  of  Arts ; that  as 
soon  as  the  question  of  general  lighting  by  elec- 
tricity began  to  occupy  the  public  mind,  the 
Members  of  the  Society  and  their  friends  were 
afforded  the  opportunity  of  hearing  all  about  the 
different  systems  employed,  and  of  seeing  illustra- 
tions of  some  of  the  principal,  in  this  room. 
These  are  the  more  important  of  recent  scientific 
discoA^eries  Avith  Avhich  avc  have  been  able  to  deal : 
and  I can  assure  you  th.at  the  activity,  Avhich  the 
Council  has  endeavoured  to  shoAV  in  bringing 
these  forAvard,  Avill  not  be  Avanting  Avhen  any 
other  like  opportunity  arises. 

It  is  true  that  the  Avork  of  discovery  and  ad- 
vancing knoAvlcdge  is  a greater  Avork  than  that  of 
popularising  it.  I freely  admit  that  the  latter  is 
second,  but  second  only  to  the  first.  Hoav,  do  you 
think,  would  science  advance  without  public 
support  and  public  interest  ? Time  Avas  when 
popular  feeling  and  religion  Avere  allied  against 
the  advance  of  science.  Science  indeed,  grew, 
even  in  those  evil  days,  but  it  was  Avith  great  diffi- 
culty. In  our  own  more  fortunate  time,  science 
has  become  the  spoilt  child  of  the  people,  and  the 
result  is  sc  en  in  the  enormous  advances  Avhich  have 
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been  made  during  our  own  generation;  conse- 
fjuently,  I may  say  that  the  Avork  of  those  who  are 
content  to  popularise  and  make  Asddely  known  the 
discoveries  of  others  is  by  no  means  an  unimportant 
work,  and  one  to  which  this  ancient  Society  need 
not  be  ashamed  to  devote  its  best  efforts. 

'We  arc  now  in  a period — or  rather,  let  us  hope, 
at  the  end  of  a period — of  great  depression  in  trade. 
And  i>erha2>s  this  is  the  i^roper  time  for  us  to 
at  fond  to  certain  important  considerations,  about 
which,  in  time  of  our  prosperity,  we  were  too  busy 

til  ink.  We  are  subjected  to  the  competition  of 
other  nations  who  are  better  educated  than  our- 
selves. and  wlio  liave  many,  if  not  all,  of  the  natural 
advantacres  which,  for  so  long,  we  considered  our 

< wn.  Wc  have  rested  too  long  content  with  our 
.viipremacy,  and  have  neglected  to  make  the  efforts 
wliich  have  been  forced  upon  other  nations  less 
f'  rtunately  situated  than  ourselves.  Happily,  I 
b'  lieve,  our  manufacturers  are  awakening  to  a sense 
of  this  truth.  They  have  realised  the  fact  that  we 
must  have  a closer  application  of  science  to  our 
imlu.strics,  a more  highly  educated  class  of  work- 
ii'-n.  if  they  are  not  to  be  outstripped  in  the  race. 

> long  as  England  could  keep  ahead  we  might  well 
; Content  to  overlook  many  opportunities  which 
f thtT  nations,  anxious  to  overtake  us,  eagerly 
av.iih  d themselves  of.  But,  now  that  our  rivals 
.i!-'  dosing  upon  us,  it  behoves  us  to  train  and 
p>  r:'*ct  ourselves  as  they  have  done,  instead  of 
: t lying  on  our  natural  untrained  powers  to  win 
."in-  -s  in  the  great  race.  We  must  avail  ourselves 

< < v<  ry  possible  economy  in  our  processes  of 
j -•  du*  l i' 11  : every  possible  improvement  in  our 
la-thol'  (*f  manufacture.  Such  economies  and 
''  I'.h  improvements  it  is  the  duty  of  the  Society  of 
Art>  to  watch  for,  to  try  and  bring  forward,  and 
1 . f .sh-r  by  every  means  in  its  poAver.  This  we 
l.av.  d»n<-  in  the  past,  and  you  maybe  sure  we 

continue  to  do  in  the  future;  and,  I trust, 
\vith  no  less  success  than  Ave  have  been  hitherto 
f -rtiinute  enough  to  enjoy. 

Hut  besi<lc.s  this  constant  duty  of  bringing 
f .rward  and  encouraging  ncAv  discoveries  and 
inventions  in  science  and  the  arts,  there  are 
iiiaiiy  special  and  occasional  objects  towards 
whi'  li  the  energies  of  the  Society  are  devoted, 
i m ( 1 not  remind  you  that,  since  its  foundation, 
lie  S'wicty  has  never  been  content  Avith  the  Avork 
It  (■  -uld  carry  on  Avithin  these  rooms.  The  first 
.■-  ? «.f  thf  committee  Avhich  established  the  Society 
w;. . 1 . off.  r premiums  for  the  groAvth  of  madder 
.ir.  I t Ilf  finding  of  cobalt  in  England.  For  long, 
tie  ehi<  f action  of  this  sort  consisted  mainly  in 
] Ilf  ting  forth,  at  intervals,  a premium  list,  offering 
r.  w.ard-  for  vai  ions  meritorious  inventions  and 
di-  .V.  rio-,.  The  hi.st  list  of  this  sortAvas  published 
in  i ■'  l o.  but  the  results  for  some  years  previous  to 
this  h id  not  been  so  satisfactory  as  to  induce  the 
(’oiim  il  to  continno  the  offers.  It  might,  indeed, 
possibly  worth  trying  the  experiment  once 
mop-  : but,  on  th<  whole,  it  appears  tolerably  cer- 
t.'iin  that  tlie  time  for  this  lino  of  AV'ork  has  passed 
]iv.  (*f  lat e years,  our  j'lan  has  been  to  take  up  one 
ml-j.-et  aftiT  .aiiother,  as  O])portunity  served,  and 
when  riieobj.rt  Sought  had  been  attained,  or  when 
the  matter  lia<l  been  proved  to  bo  of  such  import- 
nneo  as  to  <leserve  the  attention  and  ensure  the 
formation  of  n.  sj,oeial  organi.sation,  to  turn  to 
fresh  pnrsnit.s.  In  this  fa.shion,  aa'o  have  treated, 


from  time  to  time,  such  subjects  as  the  supply  of 
food,  and  especially  that  of  fish,  the  law  of  patents 
and  of  art  copyright,  art  workmanship  in  its 
various  departments,  the  cheap  production  of 
scientific  apparatus,  the  general  and  technical 
education  of  the  people,  and  many  other  topics. 
Our  greatest  achievements  have  been inconnection 
with  the  two  great  Exhibitions,  to  the  first  of 
which  I have  before  referred. 

You  are  aware  that  the  chief  matter  with  which 
we  have  been  dealing  during  the  last  fcAv  years  has 
been  sanitary  reform.  We  have  held  congresses — 
the  word  is  not  a very  good  one,  but  I knoAV  of  no 
better — on  the  subject  : and  I am  clearly  of 

opinion  that  the  great  attention  Avhich  has  been 
drawn  to  this  suh^ject  during  the  last  fcAv  years 
has  been  almost  entirely  due  to  the  efforts  of  the 
Society  of  Arts.  Many  of  the  houses  Avhich  are 
springing  up  all  round  the  outskirts  of  the  metro- 
polis are  certainly  deficient  enough  in  sanitary 
respects ; hut  they  are  by  no  means  so  deficient  as 
those  which  were  built,  even  so  short  a time  as  fi\m 
years  ago.  The  speculative  builder  has  begun  to  find 
out  that  one  of  the  most  attractive  points  he  can 
urge  on  behalf  of  his  house  is,  that  it  is  Avell  sup- 
plied with  the  newest  sanitary  fittings.  Drains 
are  ventilated,  proper  appliances  are  supplied,  in 
fact,  I believe  the  houses  Avhich  are  being  built  to- 
day are  twenty  or  thirty  per  cent,  better,  in  tbis 
respect,  than  the  houses  which  Avere  being  built 
half-a-dozen  years  ago.  I do  not  Avish  to  claim 
more  credit  than  is  our  due,  and  it  is  impossible  to 
say  to  what  cause  more  than  another  movements 
of  public  opinion  are  OAving  ; but  it  is  my  sincere 
conviction,  as  I said  before,  that  nearly  all  the 
growth  of  this  feeling  is  due  to  our  work. 

At  the  same  time,  Ave  have  endeavoured  to  pro- 
mote musical  education  by  the  establishment  of  a 
school  at  South  Kensington ; we  have  done  our 
share  towards  technical  education  by  establishing 
and  carrying  on  the  Technological  Examinations, 
which  I hope  to  see  flourish  Avith  increased  vigour, 
under  the  auspices  of  that  new  and  energetic  body, 
the  City  Institute  for  Advancing  Technical  Educa- 
tion. We  founded  examinations  in  general  sub- 
jects, and  have  carried  them  on  until  it  has 
appeared  that  other  bodies — special  educational 
bodies — are  doing  nearly  all  the  work  we  once  did, 
and  appear  ready  to  undertake  the  remainder. 

We  are  ready  to  take  fresh  action  in  anj" 
direction  which  may  seem  desirable ; and  I can 
assure  you  that  the  Council  are  constantly  con- 
sidering fresh  methods  of  applying  the  Society’s 
influence  for  the  promotion  of  the  public  good. 
Some  of  theproposalsmade  arenot  accepted,  others, 
Avhen  taken  up,  appear  less  useful  than  they  did  at 
first,  others,  which  seemed  very  promising  at  the 
outset,  eventually  prove  impracticable  or  useless, 
others,  again,  are  carried  to  a successful  issue.  At 
present  the  Council  has  several  matters  under 
consideration,  some  of  which  I hope  may  he 
successfully  carried  out  before  the  close  of  the 
Session. 

And  noAv  a few  words  as  to  the  arrangements 
for  the  coming  Session.  You  have  already 
received  a copy  of  the  Programme,  and  it  Avill  also 
he  printed  in  the  same  number  of  the  Journal 
Avhich  contains  this  address.  For  onr  first 
meeting,  on  Wednesday  next,  we  have  secured  a 
paper  on  the  “SeAvage  of  London,”  by  Major- 
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General  Scotty  on  wliom,  I think,  we  may  rely  to 
bring  forward  some  novel  views  upon  this  most 
important  question.  The  subject  of  technical 
education,  which  is  year  by  year  exacting  more 
attention,  will  be  dealt  with  in  a paper  on 
“Apprenticeship:  Scientific  and  Unscientific,” 

by  Mr.  Silvanns  Thompson,  the  Professor  of  Ex- 
perimentiil  Physics  at  University  College,  Bristol, 
and  on  this  occasion  we  shall  have  the  further 
advantage  of  the  presence  of  Professor  Huxley  in 
the  chair.  Mr.  William  Simpson,  who  was  out  in 
Afghanistan  as  the  special  correspondent  of  the  Illus  - 
trattd  London  Xeics,  has  made  some  very  interesting 
discoveries  on  the  civilisation  of  the  races  who 
inhabited  that  country  in  very  early  periods,  and 
these  he  will  bring  before  the  Society  in  his  pro- 
mised paper  on  “Art  Vestiges  in  Afghanistan.” 
The  other  paper  before  Christmas  will  be  by  Cap- 
tain Bedford  Pirn,  on  “The  Panama  Canal.” 
Captain  Pirn  has  already  treated  this  subject  in  a 
very  interesting  paper  read  before  the  British 
Association,  and  he  is  well  known  to  have  special 
knowledge  on  this  important  subject — a subject 
well  worthy  of  full  discussion  in  the  rooms  of  the 
Society, 

We  have  also  arranged  for  a number  of  papers 
which  wdl  be  read  during  the  latter  part  of  the 
Session.  These  it  would  take  too  long  to  enume- 
rate, but  I may  say  that,  amongst  them,  will  be 
treated  the  subject  of  “The  Utilisation  of  Slag,” 
by  Mr.  Wood,  of  Middlesborough  ; “ The  History 
of  Musical  Pitch,”  by  Mr.  A.  J.  Ellis,  who  has 
already  read  papers  on  similar  topics  before  us  ; 
several  subjects  dealing  with  the  applications  of 
art  to  industry,  amongst  them  a paper  on  “The 
Art  of  Bookbinding,”  by  our  new  Assistant-Secre- 
tary, Mr.  H.  B.  Wheatley  ; and,  finally,  a paper 
on  “The  Eecent  History  of  Explosive  Agents,”  by 
Professor  Abel,  provided  the  numerous  engage- 
ments of  the  learned  professor  leave  him  sufficient 
leisure  to  fulfil  his  promise  during  the  present 
Session. 

As  the  Sectional  Meetings  do  not  begin  until 
after  Christmas,  it  has  been  thought  well  to  defer 
till  then  any  notice  of  the,  as  yet,  incomplete 
arrangements  for  them.  Our  first  series  of  Cantor 
Lectures  is  by  the  accomplished  chemist  who  gave 
113  such  an  admirable  series  of  lectures  on  “ Brew- 
ing.” a few  years  ago,  Dr.  Charles  Graham.  His 
subject  is  “ The  Chemistry  of  Bread  and  Bread- 
making.”  The  second  course  deals  with  a 
thoroughly  practical  subject,  “The  Manufacture 
of  India-rubber  and  Gutta-percha.”  It  will  be 
by  Mr.  Bolas,  who  is  already  favourably  known 
to  you  by  his  lectures  on  “ The  Application  of 
Photography  to  the  Production  of  Printing 
Surfaces.”  The  third  course  deals  with  a 

portion  of  the  Society’s  proper  work,  which 
has  not,  I think,  received,  of  recent  years,  the 
amount  of  attention  it  ought  to  have  received — I 
mean  the  subject  of  art  industries.  Mr.  R.  W. 
Edis,  who  is  known  both  as  a writer  and  as  a 
practical  architect,  has  undertaken  a series  on 
“ Art  Decoration  and  Furniture,”  which  will  be 
given  in  the  latter  part  of  the  Session. 

The  subject  of  the  Juvenile  Lectures  was  not 
announced  in  the  Programme  which  was  issued  to 
the  Members.  I am  now  glad  to  be  able  to  say 
that  Mr.  W.  H.  Preece  has  undertaken  to  give  a 
short  course,  on  the  recent  advances  in  science. 


under  the  titles  of  “Wonders  of  Sound”  and 
“Wonders  of  Light.”  Amongst  our  living  lec- 
turers Mr.  Preece  has  few  equals  in  clearness  of 
exposition,  in  power  of  making  difficult  subjects 
clear  to  a popular  audience ; and  I think  our 
juvenile  friends  are  to  be  congratulated  on  the 
opportunity  they  will  have  of  listening  to  him. 

With  regard  to  some  of  the  other  portions  of  the 
Society’s  work,  the  prosecution  of  those  many 
public  objects  with  which  it,  from  time  to  time, 
endeavours  to  deal,  it  is  less  easy  to  forecast  the 
future.  The  question  of  repeating  the  annual 
Conference  on  Water  Supply,  and  on  Health,  is  now 
before  the  Council,  and  it  is  not  yet  decided  what 
steps  will  be  taken  with  regard  to  it.  It  is  possible 
it  may  be  considered  desirable  to  omit  it  for  a 
year,  in  the  hope  that  more  fresh  material 
may  be  available  for  discussion  after  a longer 
interval.  Should  it  be  held,  it  is  probable  that  the 
scope  of  the  Conference  may  be  enlarged,  so  that 
it  may  include  all  subjects  bearing  on  National 
Health. 

The  Council  pro^oose  to  continue  the  work 
which  they  undertook  some  time  since,  in 
reference  to  the  Universal  Catalogue  of  Printed 
Books.  It  will  be  in  the  recollection  of  the 
Members  that  last  year  a report  was  presented  to 
his  Royal  Highness,  the  President  of  the  Society, 
recommending  that  the  first  step  to  be  taken  towards 
providing  such  universal  catalogue  would  be  the 
I printing  of  the  existing  catalogae  of  the  British 
Museum.  Since  that  report  was  issued,  the  com- 
mittee have  taken  steps  to  ascertain  the  approxi- 
mate cost  of  such  a work.  The  importance  and 
necessity  for  some  printed  catalogue  of  theiDrinted 
books  in  the  British  Museum  has  received  the 
unanimous  approval  of  the  press  and  learned 
authorities.  An  influential  meeting  of  librarians 
have  discussed  the  general  subject,  and  the  ex- 
pediency of  arranging  the  catalogue  in  classes 
rather  than  alphabetically.  But,  above  all,  the 
public  may  be  congratulated  that  the  trustees  of 
the  British  Museum  have  obtained  the  sanction  of 
the  Government  to  printing,  from  time  to  time,  the 
titles  of  the  printed  books  as  they  are  added  to  the 
library,  thus  confirming  the  soundness  of  the 
general  idea  of  the  Council’s  report.  This  measure 
is  to  be  carried  out  at  once. 

During  the  recess  several  communications  have 
passed  between  the  Secretary  of  the  Society  and 
the  City  Lands  Committee  on  the  subject  of 
memorial  tablets,  and  the  Corporation  have  now 
expressed  their  readiness  to  undertake  to  erect 
memorial  tablets  in  the  City,  if  the  Society  of 
Arts  will  submit  suitable  names  of  persons  to  bo 
thus  distinguished,  the  Corporation,  of  course, 
reserving  the  right  to  accept  such  names  or  not, 
as  they  may  think  fit. 

In  the  last  report  of  the  Council,  it  was  stated 
that  the  publication  of  the  Artisan  Reports  on  the 
Paris  Exhibition  had  been  under  the  consider- 
ation of  the  committee,  and  that  they  had  deter- 
mined upon  publishing  a selection  of  them.  This 
selection  has  now  been  issued,  both  in  a single 
volume  and  in  twelve  parts.  It  was  found  necessary 
not  only  to  make  a selection  of  the  reports,  but 
to  submit  the  selected  reports  to  a certain  amount 
of  revision.  Although  groat  pains  were  taken  not  in 
any  way  to  alter  the  opinions  of  the  writers,  or  to 
modify  the  statements  they  had  made,  it  was  yet 
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fo’iii  1 tlu.t  considerable  care  had  to  be  exercised, 
in  ord‘  r to  eliminate  crudities  of  style,  and  to 
j.-tt  ih.  r-‘.or+s  in  something  like  a readable  form. 
Th  • t’M^il  hope  that  this  object  has  now  been 
?i-.'  h - ■:  ,’:d,  looking  at  thecomplete  volume,  they 
1 . , cv  y i!  aso.:  to  be  satisfied  with  the  result  of 

: V t 1 r-'  joint  committee  of  members  of 

t'  . \v  1 1 ly,  and  members  of  the  Royal  Com- 

’ ■ -■  T:.  I ' ' collected  reports  make  a stout 
■ V (I  r-arly  700  pages,  and,  through  the 
: r.  • o'"  hfcssrs.  Eyre  and  Spottiswoode,  and  of 

hi  '' :oop--on  Low  and  Co.,  this  book  has 

. -1  at  the  vcr3"  moderate  price  of 

7 . h T’  0 separate  parts  have  been  issued  at  a 

• f rh  i aoli,  so  that  it  is  hoped  that  the 

:i  ■ s :■  tere<:  . 1 ill  the  various  industries  may 
.1  ’ ' = ’ 7v-  > of  the  opportunity  of  learning  the 

. V.  i ■ . le  u -)f  their  own  class  upon  the  won- 

i r'  d ■ \’ ibilion  which  was  held  last  year  in 

r • . 

. b : 1 >k  as  this  cannot  fail  to  be  of  very 
g’-  ’ • to  all  who  are  interested  in  watching 


> o*’  .-.ur  industries.  It  is  full  of  the 
rsi  ■ . red  opinions  of  men  whose  opinions 


gr‘'ft  value,  and  of  all  the  more  value 


an  1 


.‘■‘tai'dpoint  from  which  they  regard 
ene  which,  so  far  as  I know,  has  never 
>'d  by  any  ivriter  or  speaker  on  the 
'oking  through  the  separate  reports, 
nr- 'll  who  were  in  Paris  at  different 
a -7  bad  but  little  opportunity  of  con- 
^ h t-  ’ v ’ih  one  another,  there  is  a remark- 
s of  opinion  upon  many  points, 
d mosl  evident  of  these  is  a strong 
< 1 s:.p'riority  of  English  over  foreign 

wo  ’ H llow  far  this  feeling  is  to  be  attributed 

^ - * *-■  i>) 'bf,  and  to  natural  habit,  it  is  diffi - 

f . b‘d  the  expression  of  it  is  supported, 

i 1 ; i -f-s,  l)y  very  sensible  argument  and 

‘ ' h g'  •.  Put  our  artisans,  though  almost 
n-  to  iiie  superiority  of  their  fellow- 

• ..  -'t  1 a as  regards  work,  are  almost  equally 

u' ■ b ’ .'  ‘i  tu  many  advantages  v/hich  the 

r ‘ ’ 1 i f-ss.'S  over  us.  Perhaps  foremost 

•1  ! -I  ■ I i i in;:-' be  mentioned  the  great  quality 

■ S';  riay  Ov'>r  .and  over  again  in  the  re- 
UMris  ri|.y-ars  Ihe  comment  upon  the  sober  and 
^ : ; ’irrnctrr  of  the  French,  as  compared 

wi?!'  -Im'  Ih  glish,  workman — his  greater  thrift, 
1.1  gr-  'b  r eaj.acity  for  simple,  yet  elevating, 

• ‘ V < vt  n,  in  many  ca.ses,  his  greater 
? ‘■i-i-f  rely  hope  th.at  the  great  fact,  so 
y 'b  that  tl‘0  heaviest  curse  of  the  English 
! l is  fendeuey  to  inebriety,  will  be 
]>0T1  7reinl;ers  of  that  class,  now  it  is 
HO;  fed  b)'  so  many  of  their  fellows, 
tp"-,  mif’iral  that  our  writers  should, 
t Cla  ir  , ayree  as  to  the  desirability  of 
rs  fd  v.-.irk,  although  it  must  bo  said 
’•!  It  lla'  Y do  not  join  with  that  the 
eomiumi  <i’  -i  , - ,,t  fr;r  Ijigbi  r rates  of  X)ay.  They 
all  nf  f]|.  in  argnr.  that  flio  Engli.shman,  working 
a slnirt*  r number  » f Inmis  ])or  day,  will  produce 
be'.fer  and  nmre  work  tliim  the  Frenchman  work- 
ing the  !<'nger  lomr-.  And  the  question  of  long 
’eomrs  in  m.t  only  as  regards  the 


'U:iU 

off<-n  it  ■ 
artHfut  i 

i?r;pre'.Ne-d 

It  i,.  p- 
alni'i- 1 u! ! 


shoii- 
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amonnt  of  weeK-aav  orenpation,  but  as  regards  the 
qnipsfj;,?!  of  Snnday  leisure.  In  many  French 
trades  it  is  the  habit  to  treat  f^nnday  almost  as 
a working  day,  .and  in  many  more  the  men  work 


for  half  the  day,  taking  the  other  half  for  a holi- 
day. To  the  English  workman,  fresh  from  his 
weekly  holiday,  this  naturally  appears  a great 
sacrifice. 

I hope  that  many  of  onr  members  will  get  this 
interesting  volume,  and  study  it  for  themselves. 
Those  of  you  who  are  connected  vdth  any  industry 
will  learn  something  by  considering  the  way  in 
which  that  industry  is  regarded  by  those  to  whom 
so  much  of  its  success  is  due.  Those  Avho  arc 
interested  in  the  condition  of  our  workmg  classes 
will  see  how  the  conditions  of  life  of  artisans 
abroad  strike  those  of  our  o^vn  countr5V  Both  to 
the  labourer  and  to  the  employer  of  labour  such  a 
study  cannot  but  he  beneficial,  and  though  there 
is  naturally  much  in  the  book  with  which  it  is 
difficult  to  agree,  not  a little  that  is  trivial,  and  even 
a few  statements  which  it  would  not  ho  hard  to 
show  are  entirely  erroneous,  there  is  also  much  of 
value  and  much  of  interest  in  it.  It  is  now  just 
a year  since  the  Great  Paris  Exhibition  closed, 
and  we  are  therefore  in  a position  to  look  back 
upon  it  and  consider  its  results.  As  regards  the 
share  in  it  of  onr  own  country,  those  results  have 
been,  I think,  most  satisfactory.  bVe  showed  the 
world  that  we,  who  a few  years  ago  were  considered 
the  most  backward  of  European  nations  in  all  per- 
taining to  art  and  good  taste,  were  now  among.st  the 
foremost.  "We  taught  foreign  critics  that  an  English 
school  of  painting  not  only  existed,  but  could  vie 
with  any  other  school,  that  in  onr  application  of 
art  to  industrial  workmanship  wo  could  rival 
those  Southern  nations  with  whom  the  appreci- 
ation of  form,  and  colour,  and  beauty^,  seems 
innate.  "With  all  this,  too,  we  proved  that 
this  artistic  excellence  was  not — as  it  has  so 
often  been — a sign  of  decadence.  "SVe  were  still 
superior  in  onr  iron  and  steel  manufactures,  in 
our  engines  and  machines.  True,  our  superiority 
was  less  marked ; Ave  were  not  so  far  ahead,  hut 
still  we  were  in  the  front.  And  there  is  one  point 
which  is  not  less  pleasant  to  reflect  upon  than  all  our 
commercia,!  victories,  and  that  is,  that  uo  small 
sha,re  of  the  success,  not  only  of  the  British 
Section,  but  of  the  whole  Exhibition,  is  due  to  the 
individual  personal  action  of  the  President  of  our 
Royal  Commission.  To  have  strengthened  the 
bonds  of  friendship  between  two  great  nations  is  a 
task  worthy  of  our  future  monarch,  and  this  task 
was  successfully  performed  by  the  Prince  of  Wales. 
No  Englishman  visiting  Paris  in  the  summer  of 
1878  could  fail  to  notice  the  specially  cordial  feel- 
ing shown  by  all  classes  towards  this  country,  or 
could  ignore  the  fact  that  the  origin  of  this 
feeling  was  to  be  found  in  the  conduct  of  the 
Prince  of  Wales  in  reference  to  the  Exhibition. 
I know  not  how  soon  the  proposal  may  be  made 
to  hold  an  Exhibition  in  London,  nor  do  I know 
how  such  a proposition  would  be  received  ; but  I 
feel  sure  the  Society  of  Arts  .will  be  ready 
again,  if  the  opportunity  arises,  as  it  has  been 
before,  to  take  the  preliminary  steps  needful 
for  such  an  enterprise.  To  carry^  out  the  work 
of  such  an  Exhibition,  of  course,  a Royal  Commis- 
sion would  be  required,  and  it  is  certain 
that  popular  feeling  would  not  be  satisfied 
unless  that  Royal  Commission  was  presided 
over  by  the  Prince  of  Wales.  Much,  however, 
Avould  have  to  be  done  before  the  appointment  of 
such  a Commission,  and  I am  sure  I express  the 
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unaninions  feeling  of  the  Members  of  the  Society 
of  Arts,  when  I say  that  our  Royal  President 
would  have  the  full  support  of  the  Society  in  the 
undertaking,  whenever  the  time  may  come  for  its 
inception. 

Among  the  matters  now  receiving  the  attention  of 
the  Council  is  the  accommodation  for  the  members 
at  the  meetings  and  in  the  Library.  At  the  last 
general  meeting  of  the  Society,  some  suggestions 
were  made  as  to  the  opening  of  the  Library  during 
the  evening ; a committee  of  the  Council  went 
carefully  into  the  matter,  and  the  result  was  a 
report,  which  was  published  in  the  Journal.  In 
order  to  meet  the  wishes  of  members,  the  smaller 
reading-room  will  be  opened  in  the  evenings  on 
which  meetings  of  the  Society  are  held.  During 
the  recess  the  condition  of  the  Library  has  been 
made  the  subject  of  a careful  examination,  and 
some  alterations,  have  been  made  in  the  arrange- 
ments of  the  books.  The  preparation  of  a new 
catalogue  appears  desirable,  and  this  ^vill  be  com- 
menced at  once.  It  is  also  evident  that  the 
room  in  which  we  now  meet  requires  renovation. 
J7othing  beyond  ordinary  cleaning  has  been  done 
to  it  for  a good  many  years,  and  a committee  of  the 
Ooimcil  have  now  under  consideration  the  requisite 
measures.  At  the  same  time  the  committee  will 
endeavour  to  ascertain  if  it  could  be  possible  to 
provide  increased  accommodation  for  our  meetings, 
the  necessity  for  which  has  been  strongly  evidenced 
on  several  recent  occasions.  The  members  will 
understand  that  such  improvements  as  these  cannot 
be  undertaken  without  careful  consideration,  and 
with  our  large  expenditure  on  public  objects  it 
becomes  necessary  to  see  our  way  clearly  to  the 
necessary  funds  before  undertaking  them.  These 
funds,  however,  the  Council  believe,  will  be  pro- 
vided by  various  economies,  the  results  of  which 
Avill  be  shown  in  the  balance-sheet  of  the  current 
year. 

I have  directed  your  attention  to  some  of  the 
matters  which  will  occupy  the  attention  of  the 
Society  during  the  present  session.  There  are 
many  othe  rs  on  which  I might  dilate,  did  time 
permit.  There  are  others,  again,  which  we  cannot 
now  foresee,  but  which  will  doubtless,  as  before, 
arise  to  give  us  work.  And  let  me  conclude  by 
saying,  even  at  the  risk  of  repeating  what  I have 
often  said  before,  that  the  success  of  all  our  under- 
takings rests  on  the  hearty  co-operation  of  the  mem- 
bers and  on  that  alone.  Unless  our  members,  alike 
those  on  the  Council  and  those  who  are  not,  lend 
their  energetic  aid  to  the  Society’s  work,  that  work 
cannot  go  successfully  on.  It  is  by  the  united 
efforts  of  public  spirited  men  that  our  Society  was 
founded,  it  is  by  such  efforts  that  it  has  been 
brought  to  its  present  state  of  influence  and 
prosperity.  It  must  be  by  such  efforts  that  it  can 
be  rendered,  as  it  must  and  will  be  rendered,  more 
influential  and  more  prosperous.  We  want  a yet 
largely  increased  list  of  members,  and  this  increase 
can  only  be  attained  by  a process  of  self-multi- 
plication. If  those  of  us  who  are  interested  in 
the  Society’s  work — and  it  is  but  a reasonable 
idea  that  most  of  us  are — would  induce  one  or 
two  friends  to  join  our  body,  we  should  soon 
double  our  numbers.  With  increased  numbers 
come  increased  influence,  increased  power  for 
useful  work ; and  there  is  plenty  of  work  before 
us,  if  we  have  the  means  to  apply  to  it. 


Dr.  Siemens,  F.E.S.,  in  proposing  a vote  of  thanks  to 
Lord  Alfred  S.  Churchill  for  his  able  address,  remarked 
on  the  large  number  of  points  of  interest  alluded  to  in 
it,  and  on  the  lucid  statement  of  the  objects  of  the 
Society  which  it  contained. 

Mr.  W,  Botly  seconded  the  proposal,  and  said  that 
each  of  the  paragraphs  of  his  Lordship’s  address  might 
be  amplified  into  a lecture.  He  was  particularly  pleased 
with  the  portion  relating  to  the  artisans’  reports,  and 
hoped  that  members  would  purchase  copies  for  presenta- 
tion to  mechanics’  institutions. 

The  vote  was  carried  imanimously. 


The  Chairman  then  presented  the  following 
Medals  and  Prizes  : — 

The  Gold  Medal,  offered  for  the  best  means  of  saving 
life  at  sea  : — 

To  Messrs.  J.  and  A.  W.  Birt,  “for  the  collection  of 
buoyant  articles  sent  in  by  them.” 

The  Society’s  Silver  Medal  : — 

To  Mr.  Herbert  Singer,  ‘ ‘ for  his  essay  on  the  art  of 
the  silversmith.” 

To  Mr.  F.  Toplis  and  to  Mr.  Joseph  Lucas,  “for 
their  papers  containing  suggestions  as  to  the  best  means 
of  di\dding-  England  and  Wales  into  districts  for  the 
supply  of  pure  water.” 

To  Mr.  Alfred  Haviland,  M.R.C.S.,  for  his  paper 
on  “ The  Distribution  of  Disease  popularly  considered.” 

To  Mr.  John  Hollway,  for  his  x>aper  on  “A  New 
Application  of  a Process  of  rapid  Oxidation,  by  which 
Sulphides  are  utilised  as  Fuel.” 

To  Mr.  Conrad  W.  Cooke,  for  his  paper  on  “ Edison’s 
loud-speaking  Telephone.” 

To  Mr.  Thomas  Wardle,  for  his  x^aper  on  “ The  Wild 
Silks  of  India,  j)i’incipally  Tusser.” 

To  Dr.  William  Wallace,  F.R.S.E.,  for  his  j)aper 
on  “ Gas  Illumination.” 

His  Royal  Highness  the  Prince  Consort’s  Prize  of 
Twenty-five  Guineas,  accompanied  by  a special  certifi- 
cate, to  Frederick  John  Arnold,  24,  of  the  Birkbeck 
Literary  and  Scientific  Institution,  in  the  Civil  Service, 
who  has  obtained  the  following  First  Class  Certificates 
in  the  Society’s  Examination,  during  the  specified 
period : — 

187G.  English. 

,,  Book-keeping. 

,,  French,  with  the  Second  Prize. 

1877.  Political  Economy,  with  a Prize  of  Books. 

1878.  Commercial  Geography  and  History. 

,,  Knowledge  of  Contents  of  Public  Museums, 
with  the  First  Prize. 

,,  Clothing. 

, , Cookery. 

1879.  Arithmetic. 

The  Council  Prize  (for  female  candidates)  of  Ten 
Guineas,  accompanied  by  a special  certificate  to  Ada 
Frances  Webb,  16,  of  the  Birkbeck  Literary  and  Scien- 
tific Institution,  and  of  the  College  for  Working  Women, 
Fitzroy-square,W.,  silk-knitter,  who  at  the  Society’ s late 
Examinations  obtained  the  following  First  Class  Certi- 
ficates in  the  specified  period : — 

1878.  Book-keeping,  with  the  Prize  for  Females. 

1879.  Housekeeping  and  Thrift. 

,,  Cookery. 

In  addition  to  these,  this  Candidate  has  Second 
Class  Certificates  in  Arithmetic  and  English. 
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MISCELLANEOUS. 


THE  ELECTRIC  LIGHTINa  OF  INTEEIORS 
OF  LARGE  BUILDINGS.* 


E.r  t’  ■llumiuation  of  the  interiors  of  large  build - 
1..  . li.iit'o  of  the  particular  form  of  light  must 
.!  -j)  I 1 i-y  much  upon  the  cubic  space  to  be  lighted 
; f 'urh  ->f  (Miirse  the  form  and  use  of  the  building 
It'  : ! ■ < M largely  into  consideration.  For  instance, 

tl,.  R ...li  .Vlijoi-t  Hall,  ^Hthits  150  feet  from  the  “vela- 


i ; mi  ” - i -ii  to  the  arena,  naturally  lends  itself  to  the 
~ of  1.  i - lights,  which  have  the"  jDOwer  to  transmit 
th‘ir  iU'fination  through  tliis  long  distance;  while 


_ ;;i  - rt-  only  20  feet  or  so  in  height  would  be  more 
, ■ ■ • ‘ ‘ • i:  A of  a ‘ ‘ candle  ’ ’ -light,  if  not  even  to 

■I,.  10%  li.  Hi. -rate -sized  semi -incandescent  light,  such 
•’-I  A . rd.-rmaun  light,  which  is  being  tried  with 
. i-i  ;■!•••  I - i. in  the  small  Ai’t  Library  of  the  South 
Iv  ..  ' .Mu.  •'•mu. 

In  • '! Rumination  of  interiors,  one  chief  point  to  be 

•i  l : •.  Mid  appear  to  be  to  have  but  one  lig’Iit-centre; 

■ 5 ’a  i an.l  very  objectionable  shadows  are  the 
' ' ' W !i.  r.  as  with  several  light-centres  they  are  to 

I nt  avoided ; and  also  to  a certain  degree  any 
0 t'r.  :■  I one  luminary  is  somewhat  neutralised  by 

r R’h.  ; 1 its  neighbour.  Not  merely  should  any 
. . i . . .1  i:  n’cof  the  bright  luminous  point  to  the  eyes 

^ t . I'.r, rs  be  avoided,  by  suitable  protection  of 
' i - . !•  .a'  i-wise,  but  even  direct  projection  or  reflec- 
■■A  I I'lmiufms  rays  down  on  to  the  spectators 
' / '•)  ' drjHind  vdth  where  practicable.  Double 
' f i>  ail  from  the  ceiKng  and  a-djacent  walls, 

V i-a-  t,  dy  diffusing  the  light,  distribixting  it 
■ r : . idvc  to  sunlight,  while  at  the  same  time 
t ■ i ^ ■ I .V,  i.  iii  'l  neutralising  in  a great  measure 
' darities,  is,  so  far  as  the  author’s  ex- 

- ' dy  f;;r  ihc  most  agreeable  mode  of  illu- 

■ ' . '•  V.  i - 11  the  electi’ic  light. 

I‘!'  .^■'.ir-i-lcnition  of  the  iUiunination  of  in- 


‘ • ‘'•I  »5U  lU'fJ 


•Tl'  r.s  another  question,  apart  altogether 
d.-i- y '■'f  the  light,  and  that  is,  its  effect 
li-i.  'liiig  atmosphere  from  a sanitary 
i n his  respect  its  effect  is  twofold,  viz., 
'-f  l itiati'.n  caused  by  noxious  products 
dm-iTig-  combustion  ; and,  2ndly,  the 
-<•  'd  . .1  :iff  to  the  surrounding  air, 
sa.M  aiid  unwholesome  effects  caused  by  gas 
■ M b )t]i  of  those  lieads,  particularly  where 
r<-  n-iV,  d,  arc  so  well  known,  that  the  possi- 
uii.  iiiut.ei  of  that  illuminant  in  crowded 
.’■'•trie  light  has  been  v/elcomed  with 
ny  onarters ; and  the  amelioration 
ilshcd  fact.  .Some  months  ago, 

■ 'I  '..s  were  raised  on  one  of  the  above 
' -■’'^‘'inations,  by  a chemist  of 

o'df  I\Ir.  Thomas  Wills;  whose 
f 'I'.'itli  at  the  outset  of  what 
..  "1  liant  and  useful  career  is  much 

;•  ^ ' at  iho  Chemical  Society 

^ -'’'M  hat,  from  experiments  he 

h 1 = 1 ■ !>n  1(1  suTiposc  that  nitrous 
■n  ! 'nsidf'val.lo  quantity  by  the 
'■  ? yi  ■ l-’f'rod.'S,  duo  to  the  high 

r u'  at'-,  h is,  however,  credibly 
'h'' *■  >11,  lie  found,  before 

.’of  1.0  . iou,‘.  emanations  to  be 
'■  *-  )y  ■!' u-  .aij.pos.d.  Ilowevcr,  the 
o-.>  d .Ird  a,;y  ‘ f Diis  naluro  were  given 
!i  to  oi.qujre  somewhat  into 
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It  is  with  much  pleasure  that  the  author  is  enabled  to 
lay  before  the  Association  the  results  of  some  experi- 
ments made  by  Mr.  F.  J.  Evans,  of  the  Gaslight  and 
Coke  Company,  which  he  has  kindly  prepared  specially 
for  this  occasion  ; the  results  of  which  have  been 
analysed  by  Mr.  McMinn,  a chemist  of  much  experience 
in  the  employ  of  the  same  company. 

The  expei’iments,  at  which  the  author  was  present  by 
the  invitation  of  Mr.  Evans,  were  carried  out  in  July 
of  this  year,  at  the  premises  in  Horseferry-road,  West- 
minster, of  the  Gaslight  and  Coke  Company.  An  8- 
horse  power  “ Otto”  gas  engine  actuates,  by  means  of 
overhead  shafting,  a small-sized  Siemens  electric  machine 
(1,200  candles  nominal)  ; the  current  of  wliich  is  sup- 
plied to  a small-oized  Siemens  lamp.  The  number  of 
revolutions  of  the  electric  machine  during  the  experi- 
ments was  1,000  per  minute. 

In  the  first  experiment,  the  amount  of  nitrous  acid 
was  1'481  grains,  or  2 '933  cubic  inches;  of  carbonic 
acid,  98-1  grains,  or  207*9  cubic  inches.  In  the  second 
experiment,  the  amount  of  nitrous  acid  was  5*057 
grains,  or  10*010  cubic  inches ; of  carbonic  acid,  178*2 
grains,  or  376*7  cubic  inches. 

The  luminous  arc  and  the  adjacent  portions  of 
the  carbons  were  placed  in  a closed  copper-framed 
square  box,  six  inches  each  way,  with  the  sides  of  talc. 
In  one  of  the  sides  of  the  box,  near  to  the  top,  was  placed 
the  end  of  a tube,  the  other  extremity  of  which  was  in 
communicationwith  the  air-pump  of  a horizontal  engine, 
in  an  adjacent  room,  and  used  for  pumping  water  and 
other  purposes.  Upon  the  exhaust-pipe,  thus  con- 
structed to  carry  of  the  products  of  the  electric  light, 
were  placed  close  to  the  light  a series  of  four  x>int  bottles, 
through  all  of  which  the  products  were  compelled  to 
pass.  The  first  three  bottles  contained  a solution 
of  caustic  potash,  each  bottle  having  about  100  grains 
of  potash  to  half  a pint  of  water ; the  fourth  bottle 
consisted  of  “lime  water.”  The  carbons  employed  for 
the  electric  light  were  inch  in  diameter,  and  each 
hour’s  burning  (the  normal  diuation  of  each  expeii- 
ment)  consumed  about  2J  inches — 1 inch  of  the  nega- 
tive carbon,  and  If  inches  of  the  positive  ; or,  by 
weight,  214  grains. 

The  result  analytically  of  each  of  the  two  exj^eri- 
ments  is  set  forth  by  Mr.  McMinn.  There  is  a 
very  considerable  difference  between  them,  both  the 
nitrous  acid  and  the  carbonic  acid  being  much  more  in 
the  second  experiment  than  in  the  first.  Mr.  Evans 
considers  that  this  is  partly  due  to  the  increased  current 
of  air  through  the  apparatus  in  the  second  case.  The 
experiments  do  not  pretend  to  have  been  carried  out  in 
such  a way  as  to  give  more  than  an  approximate  re- 
sult. Indeed,  Mr.  Evans  does  not  consider  them  in 
any  v/ay  conclusive,  and  intends  to  repeat  them. 

The  results  are,  however,  sufficient  to  enable  one 
roughly  to  estimate  the  comparative  value  of  the 
noxious  emanations  from  the  electric  light  and 
from  gas  illumination.  The  deleterious  gas  in  the 
former  case  being  nitrous  acid,  and  in  the  latter  sul- 
phurous acid,  both  of  which  being  objectionable  in  some- 
what about  the  same  degree,  it  becom.es  a question 
rather  of  the  relative  quantities  of  each  in  the  respective 
iluminations. 

Taking  the  nitrous  acid  total  in  the  second  experi- 
ment, the  larger  of  the  two,  5 grains,  the  result  of  the 
production  of  a light  of,  say,  1,000  standard  candles 
during  one  hour.  In  the  combustion  of  gas,  from  10  to 
20  grains  of  sulphur  per  100  cube  feet  of  gas  is,  it  is 
understood,  a good  result.  Say  10  grains  of  sulphur,  or 
20  grains  of  sulphurous  acid  per  100  cube  feet  of  gas  ; 
the  illuminating  value  of  which  would  be  400  standard 
candles  per  hour.  Therefore,  an  illumination  by  gas  of 
1,000  candles  per  hour  would  require  the  consumption 
of  250  cube  feet  of  gas ; giving  off  50  grains  of 
sulphurous  acid  ; as  against  the  5 grains  of  nitrous  acid 
arising  from  the  electric  light. 

I Supposing,  however  that  in  actual  illumination  the 
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1, 000-candle  electric  light  w as  found  only  to  replace  20 
gas  jets,  of  3-5  cube  feet  each,  and  yielding  a total  light 
of  200  candies.  This  w'ould  give  a total  hourly  con- 
sumption of  70  cube  feet  of  gas  yielding  14  grains  of 
sulphurous  acid. 

The  small  amount  of  the  carbonic  acid  emanating 
from  the  combustion  of  the  electric  light  may  be 
gathered  from  that  stated  in  the  second  experiment ; the 
larger  amount  of  the  two.  The  quantity  is  given  as 
377  cube  inches,  not  quite  J cube  foot,  as  the  result  of 
one  hour’s  biuning.  When  it  is  home  in  mind  that 
each  person  is  supposed  to  give  off  about  | cube  foot 
per  hour,  or  double  the  above  emanation,  an  idea  of  its 
baneful  character  may  be  formed. 

In  the  fiu’ther  continuation  of  the  sanitary  aspect 
resultant  from  illmnination,  next  occurs  the  question  of 
the  amount  of  heat  developed. 

Tlie  e\-idence  of  a very  distinguished  electrician.  Sir 
William  Thomson,  given  before  the  Select  Committee 
on  Lighting  by  Electricity,  gives  some  clue — at  least, 
theoretically — to  the  relative  amounts  of  heat  given  off 
by  illumination  by  electricity  and  by  gas.  Sir  William 
Thomson  stated  that  the  energy  which  is  actually  used 
in  the  electric  arc  is  about  1 horse-pow'er  per  1,600 
candle-power,  and  that  with  gas  1 horse-power  pro- 
duced only  12  candle-power.  This  -would  indicate  an 
expenditure  of  133  times  more  mechanical  energy  per 
candle-power  -vNuth  gas  than  with  electricity  ; or,  if 
converted  into  heat,  that  2 13’ 7 heatimits  (Joule)  -would 
be  developed  during  the  hourly  maintenance  of  1 candle- 
light by  gas,  as  against  1-6  heat  units  per  candle  by 
electricity.  Tliis  woidd,  taking  each  cube  foot  of  gas 
per  hour  to  be  of  4 standard  candle-power,  cause  each 
cube  foot  of  gas  to  give  off  854 -8  heat  imits  per  hour.* 

This  calcidation  is  nearly  confirmed  by  the  experi- 
ments made  in  connection  wuth  lighting  and  heating  by 
gas  in  the  City  of  Paris;  viz.,  1 cube  metre  of  gas 
giving  8,008  calories,  t This  -w'ould  cause  the  cube  foot 
of  gas  to  give  off  898 -8  heat  xmits  per  hour.  The 
mean  of  these  two  values  -would  give  877  heat  imits 
per  hour. 

Taking  the  last-named  figure  as  the  result  per  horse- 
power, and  comparing  it  with  the  electric  light  systems 
ah-eady  refen-ed  to,  riz.,  the  Jablochkoff,  the  Gramme, 
and  the  Siemens— then  on  the  assmnption  that  the  total 
horse -jx)wer  absorbed  by  each  of  them  is  respectively 
1,  2-5,  and  3 horse -po-wer,  of  -v\'hich  one-half  is  ab- 
sorbed in  the  electric  arc  (though  it  actually  must  be 
less),  the  comparative  amounts  of  heat  given  off  by  j 
each,  and  that  of  a gas  illumination  which  may  be 
taken  in  practice  as  the  equivalent  of  each,  would  stand 
thus : — 


1 

1 

1 

Electric  Illmnination. 

Gas  Illumination. 

Ilatio  of  Heat 
E"nits. 

Gas  to  Elec- 
tricity. 

Light  in 
Standard 
candles. 

H.r.  in 
^Vi'C. 

I 1 

1 Heat 
Units.  1 

Jets 

of  3‘5  c.f. 
1 each 

Heat 

Units. 

Jablochkoff 

400 

0-5 

: 1,282 

10 

00,625 

24  to  1 

Granune  ... 

' 3,(nx) 

1-25 

3,205 

30 

t)2,025| 

28  to  1 

Siemens  ... 

4,000 

1 

3,846 

1 

40 

122,780j 

32  to  1 

Txu-ning  to  the  actual  effect  of  the  two  illuminations, 
by  gas  and  by  electricity,  when  tried  simultaneously, 
the  effects  experienced  at  the  .^Vrt  Library  of  the  South 
Kemington  Musemn  may  be  quoted.  One  large  room, 
in  all  54  feet  by  54  feet,  by  about  18  feet  his-h,  is 
dirided  down  the  centre,  so  as  to  fonn  practically  txvo 


• "With  the  heat  unit  of  772  foot-pounds  (Joule),  and  the  horse- 
power at  .32, .100  foot-pounds  per  minute,  or  1 ,»80,009  per  horn-, 
the  thermal  e<iuivalent  of  one  horse-power  per  hour  is  2,564  heat 
units. 

♦ See  “ Formulaire  de  rin^nie-or-conatructcur,”  par  Ch. 
Armonjjand  jeunc,  IbCo.j 


rooms.  The  gas  illumination  in  each  room  is  effected 
by  means  of  15  argand  burners,  arranged  in  threes, 
suspended  from  the  ceiling’,  and  brought  do-wn  to  about 
10  feet  from  the  ground.  Three  Werdermann  lamps  in 
each  room,  on  standards  about  9 feet  high,  are  occa- 
sionally used  in  the  evening  in  place  of  the  gas.  The 
effect  on  a smnmer’s  evening  has  been  most  marked, 
and  the  contrast  rendered  stlQ  more  so  by  the  tw'O  niu- 
minations  being  used  alternately  on  the  same  evening, 
the  relief  obtained  by  the  use  of  the  electric  lighting 
from  the  increase  in  temperatme  caused  by  the  gas 
being  remarkable  and  spee^ly  felt. 

Nor  is  the  great  disprox^ortion  between  the  heat 
evolved  by  the  electric  arc  and  by  the  combustion  of 
coal  gas  to  be  wondered  at,  when  the  composition  of 
the  latter  is  taken  into  consideration  ; not-vxdthstanding 
even  the  very  high  temperatm’e  of  the  electric  arc, 
Professor  Bunsen,*  in  his  analysis  of  Manchester  cannel 
gas,  found  that  while  the  lUmninating  components 
only  rejnesented  G’5  per  cent,  of  its  volmne,  the  non- 
illuminating heat-x>roducers  formed  87  per  cent.  Be- 
sides, in  the  amount  of  heat  evolved  respectively  this 
disproportion  ; is  still  further  considerably  increased 
(cliiefly  owing  to  the  heat-x>roducing  qualities  of  the 
hydrogen  and  of  the  marsh  gas). 

Then  again  there  must  be  borne  in  mind  the  very 
small  amount  of  the  siuTounding  air,  which  can  have 
access  to  the  small  and  single  electric  arc,  as  against  the 
very  much  larger  area  of  flame  x>resented  by  each  of  the 
many  gas  jets.  The  disproportion  between  the  heating 
surfaces  in  the  cases  of  illmnination  just  mentioned 
would  probably  amount  to  200  times. 


SCIENCE  IN  SCHOOLS. 

The  following  correspondence  has  been  forwarded  for 
publication  by  Mr.  T.  Twining,  who  is  iirepared  to 
can’y  out  his  jiroposal  at  the  first  favourable  oxiportunity, 
i probably  after  the  Christmas  holidays  : — 

Memorandum  concerning  assisianco  offered  io  the  School 

Board  for  London  hy  T.  Twining,  in  providing  competent 

Teachers  for  ti.e proposed  Scientific  Object  Lessons. 

In  order  to  derive  full  value  from  the  measures  adopted 
by  the  School  Board  for  London,  at  the  suggestion  of  Dr. 
J ohn  Hall  Gladstone,  E.B.  S. , for  introducing  the  elements 
of  the  science  of  common  things  in  the  lower  standards 
of  primary  schools,  and  also  in  order  that  this 
early  initiation  may  be  followed  uxj  by  a pro- 
gressive develox^ment,  leading  ultimately  to  the 
“ Special  Subjects”  of  the  Code,  it  is  obvious  that  such 
initiation  and  develox^ment  shordd  be  entrusted  to 
teachers  thorouglily  qualified  for  the  discharge  of  their 
important  duties.  They  should  not  only  have,  as  it 
were,  at  their  fingers’  ends,  the  knowledge  they  are 
called  upon  to  diffuse,  but  be  specially  trained  in  the 
peculiar  art  of  exx)laining,  in  a x^leasing  manner,  with 
a limited  sux^x^ly  of  cheax)  apx>aratus,  the  axxplications  of 
elementary  science  to  the  familiar  requirements  of  daily 
life,  and  able  to  turn  to  account  with  ingenuity  and 
originality  every  available  resource,  tlius  x^i’o Joeing  a 
a maximum  of  results  with  a minimum  of  outlay. 

The  elementary  notions  of  physics,  chemistry,  natural 
hifstory,  and  physiology,  embraced  by  my  ‘ ‘ Science  made 
Easy  ’ ’ course  having  been  selected  and  developed  with 
a special  view  to  x^urposes  like  these,  it  may  be  hoped 
that  the  School  Board  will  favourably  consider 
my  offer  to  x^Hce  that  course  at  the  free  disposal 
of  its  junior  teachers  of  both  sexes  in  a series 
of  twenty  class  lessons,  specially  adax:)ted  to 
pedagogic  reexuirements,  to  be  held  at  the  Middle- 
cla.ss  Schools,  Cowx>er-street,  City-road.  A full  coUec- 


* “ Gasometry.”  bv  E.  B-anscu,  translated  by  II,  E.  Koscoe, 
1857. 
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tiou  of  the  required  apparatus  and  diagrams  is  per- 
iiuiueiitly  located  there  for  the  regular  instruction  of  the 
h»  -V"  hy  Mr.  John  A.  Bower,  the  science  master,  and 
that  geutlemau,  whose  abilities  and  experience  are 
w.  UkiiOwn,  woiddtake  charge  of  the  proposed  pedagogic 
c.aii  'f-.  X(jr  oidy  would  no  expense  be  incurred  by  the 
P.  ar-l  )i-  the  teachers,  but  a suitable  prize  fund  would 
1 pp^vid.-d  in  connection  with  the  examinations  at  the 
fi<  »;  )f  tliC  coui'se. 


School  Board  for  London, 

Victoria  Embankment,  W.C. 

10th  November,  1879. 

Hi  — Yoiu-  memorandum  offering  assistance  to  the 
> '1  Board  for  London  in  providing’  competent 
t .'.i-s  for  the  proposed  scientific  object  lessons,  has 
'•■arefidly  considered  by  the  School  Management 
< ' . ii:  lilU'C. 

1 i:  1 directed,  in  reply,  to  'state  that  they  are  very 
g’  ! hi-.ir  that  such  lectiu’es  are  going  to  be  delivered, 
a-  d ‘’L  y w'.U  be  pleased  to  facilitate  the  attendance  of 
th'  t ■■  hers. — I am.  Sir,  your  obedient  servant, 

G.  II.  Ceoad,  Clerk  of  the  Board. 

1 . 1 . ' , Esq.,  Twickeuliam. 


eilXERAL  STATISTICS  OT  VICTORIA. 

I'l-i-m  the  report  of  the  mineral  statistics  of  Victoria 
t''78,  just  issued,  we  take  the  following  data  : — The 
t I sl'ow  that  874,717  tons  6 cwt.  of  quartz  have 
!«  •■btaiued  from  the  mines  during  the  past  year  as; 
■•■n;  d with  950,573  tons  15  cwt.  raised  in  1877.  Ac- 
■r  ' y t - tlu'  estimates  made  by  the  mining  registrars, 

' tiiTiyyof  gold  raised  in  Victoria  in  1878  was 
being  51,013  oz.  less  than  the  quantity 
■-  i lailaa-  1S77.  Of  this  quantity  204,453  oz.  were 
H aT'l  193,587  oz.  from  quartz.  It  maybe  ob- 
■ w ! i.a;,  while  the  annual  decrease  since  the  year 

in  the  amount  of  gold  obtained  from  alluvial 
:■  » -tin  c-itjitinues,  the  amoimt  of  decrease  during 

7 ■ _Met  large  by  42,840  oz.  as  that  during  the 
77.  _ Tlic  annual  reduction  of  the  yield  of  gold 
. . .T. , i.-l  workings  is  owing  to  the  gradual  and  in- 
' I -.haiisriMn  of  the  auriferous  drifts  of  the  earlier 
. . .]  y<>l']fi,--lds,  and  to  the  fact  that  in  later  years 
» y arc.i.  l:avo  been  discovered  of  sufficient  extent 
] I hij.  s to  cojujionsate  for  the  diminished  yields 
■ni  tlic  older  alluvial  workings.  Contrary 
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■ tat  ion,  the  yield  of  gold  from  quartz  mines 
.•';i2oz.  loss  for  the  past  year  as  compared 
■ amount  obtained  in  the  preceding  year,  but 

■ • re  i<e  i.s  very  much  less  than  for  the  year  1877  as 
- ;1  with  the  retuni  for  1876,  which  was  85,960  oz. 
r ■ blanketings,  &c.,  operated  on  dui'ing  the 

■ r h:  , . proved  to  be  more  auriferous  than  those 
‘ tl.  year  1877; 
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and  thus,  although  the 
I ijiiilul.  d by  1,984  tons  as  compared 
ira  f(.r  1877,  the  amount  of  gold  obtained 
Inmst  (’(pial  to  that  derived  from  the 
"liiet-  ill  the  previous  year,  and,  of 
yield  per  ton  is  correspondingly  in- 
i'r Ion  was  2 oz.  lOdwt.  13gr.  in 
1 oz.  16dwt.  21  gr.  in  1878. 
78,  a total  yield  of 
equal 

, Some 

u’  P'port  respecting  pyi’ites  works  in 
tr  ig’nitieant  evidence  of  the  growing 
in  .'tunf.  rous  ]>yrites  by  parties  engaged 
"■n  ot  gold  frcmi  those  products.  The 
' rk-H  .'is^  oompared  with  the  return  for 
increased  by  eight,  the  num- 
by  235,  and  the  estimated 


n .1  with 
o ^'■.'lra  1869- 

■'  T.  17  gr.  of  gold  was  obtained, 
2 oz.  lodwt.  18-66  gr.  per  ton. 


trot 
V w.  rk-H  ;i 
■u  yoar  li 
on  "injh'y 


.1  hy  235,  and 

fho  r.  quisifo  machinery  by  upwards  of 
llie  qiutmilie.s  of  vein-quartz  crushed  and 


the  average  yield  per  ton  of  gold  obtained  therefrom 
were  during  the  past  year,  according  to  the  informa- 
tion collected  by  the  mining  registrars  in  the  several 
districts  of  the  colony,  as  follows  : — BaUarat,.  a3»7y79'T 
tons,  yielding  on  an  average  6dwt.  16’97  ©£  gohl 

per  ton;  Beechworth,  54,764  tons,  yielding  10  dwt. 
21-94 oz.  per  ton;  Sandhurst,  258,758.  tons,  yielding 
9 dwt.  20-41  gr.  ; Maryborough,  38^261  tons,  yielding; 
17  dwt.  10-38  gr.;  Castlemaine,  75,397  tons,  yielding 
6 dwt.  1-91  gr.  ; Ararat,  74,221  tons,  yielding  14  dwt. 
8-67  gr.  ; Gippsland,  35,518  tons,  yielding  1 oz.  0 dwt. 
21-69gr.  The  quantity  of  wash  dirt  puddled  or 
sluiced  during  the  year  1878',  compiled  from  the  returns; 
made  by  certain  companies  and  individual  miners,  wasi 
566,628  tons,  and  the  yield  therefrom  30,625  oz.  9 dwt.,. 
or  an  average  of  1 dwt.  1-94)  gr.  of  gold  per  ton.  Infor- 
mation has  been  received  respecting  the  crushing  of 
22,098  tons  15  cwt.  of  cement,  which  yielded 
5,093  oz.  of  gold,  or  an  average  of  4 dwt.  14.-62  gr. 
per  ton.  The  number  of  miners  employed,  on 

December  31  in  each  of  the  districts  were  as 
follows:  — BaUarat,  8,246  : Beechworth,.  4,889; 

Sandhurst,  6,353;  Maryborough,  7,375  ; Gastlemaine,_ 
4,901  ; Ararat,  2,893  ; Gippsland,  1,979  ; total,  36,636.. 
The  decrease  in  the  number  of  aUuvial  miners  continues. 
The  number  now  employed  is  11,318  less-tlian  in  the- 
year  1873  ; tlae  number  of  jaien  engaged  in  quartz, 
mining  since  the  same  year  has  diminished  by  2,641. 
The  decrease  in  the  number  of  both  classes  of  miners, 
comparing  the  return  for  1878  with,  that  for  1877,  is 
1,369.  The  number  of  Chinese  engaged  in  mining- 
operations  on  December  31  was  9,368,  showing  a decrease- 
of  238  as  compared  with  1877.  Dividing  the  value  of  the- 
gold  exported  and  received  in  the  Mint  among  the  meaji 
number  of  miners  employed  in  the  year  1878,  the  average - 
per  man  is  £82  12s.  lld^.  ; the  average  among  aUuvial 
miners  being  £47  3s.  6|d.,  and  among  quartz  miners,. 
£138  7s.  7|d.  During  the  past  six  years  the  number  of 
steam-engines  employed  in  aUuvial  mining,  has  decreased 
by  122,  and  the  number  employed  in  quailz  mining 
has  increased  by  7.  The  estimate  of  the  value  of 
the  machinery  and  appUances  in  use  on  the  goldfields  of 
the  colony  during  the  year  is  £1,903,494,  showing  a de- 
crease of  £120,000  as  compared  with  1877.  The 
approximate  area  of  auriferous  ground  over  which 
mining  operations  extended  up  to  the  end  of  1878  is- 
1,290  square  miles,  and  the  number  of  distinct  quartz, 
reefs  proved  to  be  auriferous  is  3,402.  Tor  the  first  time 
some  of  the  shafts  stmk  in  search  of  auriferous  quaitz: 
veins  have  obtained  depths  in  excess  of  2,000  ft.  from 
the  surface.  Two  of  the  shafts  at  StaweU  are  2,032  ft. 
and  2,014  ft,  in  depth  respectively.  The  estimated  value- 
of  the  lands  held  under  the  bye-laws  and  under  leases 
from  the  Crown  in  the  mining  districts  of  the  colony  is; 
£4,626,368  ; it  was  nearly  three  times  that  value  in 
1873.  The  revenue  derived  by  the  Treasury  from  the 
goldfields  from  the  mineral  districts  was  £14,814. 
The  number  of  mining  companies  regi-stered  dur- 
ing the  year  1872  was  81  ; the  number  of  shares, 
1,035,968;  and  the  nominal  capital,  £791,960.  Of 
metals  and  minerals  other  than  gold  the  most  important 
items  are  as  follow: — 1,426  tons  of  copper  ore  were 
raised,  and  4,457  tons  smelted,  from  whidi  500  tons  of 
regulus  were  obtained ; 2,627  tons  of  antimony  were 
raised,  and  200  tons  were  smelted,  from  which  80  tons 
of  regulus  were  obtained ; 301  tons  of  iron  ore  were 
raised,  which  was  smelted  and  produced  140  tons  of 
metal.  The  quantity  of  gold  exported  and  minted  in 
the  colony  from  the  date  of  the  first  discovery  to  Decem- 
ber 31,  1878,  has  been  48,012,670  oz.  11  dwt.,  at  £4  per 
ounce,  amounting  to  £192,050,682.  The  produce  of 
silverfrom  ore  treated  has  been  127,538  oz.  9 dwt.  14  gr., 
valued  at  £31,885.  The  value  of  the  tin  and  tin  ore 
during  the  same  period  has  been  £343,775 ; copper, 
.£44,640;  antimony,  £153,169;  lead,  £4,892;  iron, 
£2,916  ; coal,  £13,505  ; Hgnite,  £2,367  ; kaolin,  £7,444  ; 
flagging,  £45,768. 
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PATENTS  IN  1878. 

The  report  of  the  Commissioners  of  Patents  for  In- 
ventions for  the  year  1878  has  lately  been  published. 
It  contains  the  usual  statistics  as  to  applications  for 
letters  patent,  grants,  6cc.  The  number  of  applications 
during  the  year  1878  was  5,343,  being  394  more  than 
the  preceding  year,  and  274  more  than  the  number  in 
1876,  which  was  previously  the  highest  known.  Since 
1870  there  has  been  a steady  increase  in  the  applications, 
except  in  1877,  when  there  was  a slight  falling  off ; the 
munbers  have  mounted  up  from  3,405  to  the  5,343 
of  last  year.  The  growth  of  inventive  ingenuity  is 
strikingly  shown  by  a chart  at  the  end  of  the  report 
(given  last  year  and  repeated  with  the  needful  additions 
this)  from  which  it  appears  that  from  1853  to  1866  there 
was  a general,  but  by  no  means  invariable  iacrease, 
the  numbers  growing  from  3,045  in  1853,  to  3,453  in 
1866.  During  this  period  the  highest  number  was 
3,490,  in  1862,  the  lowest  2,764,  in  1854.  In  the  four 
years  from  1866  to  1870,  the  nmnbers  increased  to  3,991 
in  1868  but  fell  to  3,405  in  1870.  From  that  year,  as 
above  stated,  there  is  a rapid  increase  till  1876,  then  a 
slight  falling  off,  to  be  followed  by  another  rapid  in- 
crease in  1878.  A careful  examination  of  the  subject- 
matter  indexes  for  the  past  three  years  might  very 
possibly  explain  the  causes  of  this  ebb  and  flow,  by 
showing  in  what  subjects  the  chief  increase  took  place. 

Of  these  5,343  applications,  3,438  only  were  proceeded 
with,  and  are  now  in  force,  1,905  (or  not  very  far  from 
two-fifths)  having  been  allowed  to  lapse  at  some  stage 
or  other  of  the  first  proceedings.  It  has  been  estimated 
that  the  fees  paid  for  these  applications  cotdd  not  amount 
to  less,  on  the  average,  than  £6  each  ; so  that  thus  a 
siun  of  £11,430  was  expended  in  a single  year  by  the 
patent-taking  coimnunity  in  this  way  alone.  The  future 
historj'  of  the  3,438  remainiug  patents  may  be  readily 
calculated  from  the  statement  in  the  report  that  only 
about  30  per  cent,  of  the  patents  {i.c.,  completed  patents, 
not  applications  receiring  “Provisional  Protection” 
only)  from  1852  to  1871  paid  the  tliffd  year’s  stamp 
duty  of  £50,  and  continued  in  force  to  the  end  of  the 
seventh  year,  while  about  1 1 per  cent,  paid  the  seventh 
year's  stamp  duty  of  £100,  and  consequently  remained 
in  force  for  the  full  term  of  14  years. 

Tlie  number  of  specifications  (or  descriptions  of  in- 
ventions) filed  from  the  1st  October,  1852  (when  the 
Patent-law  iVmendment  Act  came  into  operation)  to 
the  31st  December,  1878,  was  96,773.  The  specifi- 
cations of  patents  under  the  old  law  (from  the  earliest 
period  at  which  specifications  were  enrolled  down  to  the 
year  1852)  are  13,561  in  number.  The  old  and  new  law 
specifications  to  the  end  of  1878  amount  altogether  to 
110,334. 

The  report,  dealing  as  it  does  with  the  year  1878, 
of  course  puts  officially  on  record  much  which  has 
already  been  published  in  this  Journal  and  elsewhere. 
Amongst  such  matters  are  found  certain  alterations  in 
the  proceedings  for  obtaining  Letters  Patent  ; the 
method  of  advertising  applications  ; the  emplopnent  of 
a special  indexing  staff  of  clerks  to  prepare  a new  sub- 
ject-matter index  for  patents  under  the  old  law  ; the 
continuation  of  classified  abridgments  of  specifications 
down  to  a recent  date,  (fcc.  Of  these  abridgments, 
92  classes  are  already  complete,  and  it  is  expected  that 
the  work  will  require  about  18  or  20  more.  Seven  of 
the.se  have  been  brought  down  to  1876,  the  others 
stop  at  1866.  The  completion,  however,  of  aU  the 
classes  is  being  continued,  and  it  is  intended  for  the 
future  to  carry  them  on  in  parts  containing  periods  of 
ten  years.  The  seven  completed  classes  are — “ Bleach - 
mg,  Dyeing,”  6:c. ; “ Photography;  ” “Purifying  and 
Filtenng  Water ; ” “ Agriculture ; ’ ’ Div.  I. , “ Field 
Implements,”  and  Div.  II.,  “Bam  and  Farmyard 
Implements ; ” “ W ashing  and  Wringing  Machines  • ’ ’ 

“ Chains,  Chain  Cables,”  &c.  A fuU  list  of  these 
classes  of  abridgments  is  included  in  the  report. 


As  regards  the  financial  portion  of  the  report,  the  sur- 
plus income  of  the  present  year  shows  an  increase  on  that 
of  last  year,  being  £144,176,  against  £138,523  in  1877. 
The  stamp  duties  on  patents  are,  of  course,  more  pro- 
ductive, in  consequence  of  the  larger  number  of  appli- 
cations. The  receipts  from  the  Designs  Begistry  are 
nearly  £500  more,  but  those  from  the  registration  of 
trade-marks  are  much  smaller  than  last  year,  being 
£4,191,  against  £8,754.  This  is,  of  course,  owing  to 
the  fact  that  the  old  trade-marks  are  now  all  on  the 
register.  Altogether  the  receipts  of  this  year  from  all 
sources  amoimtto  £186,245,  as  compared  with  £183,720. 
The  exjpenditure  for  this  year  amounts  to  £42,069,  last- 
year’s  having  been  £45,197.  The  saving  appears  to  be 
chiefly  in  the  item  of  printing,  which  is  £11,275  this 
year,  and  was  £13,316  in  1877,  and  in  the  charges  for 
repairs,  &c.,  which  are  only  £740,  against  £2,230  last, 
year.  The  aggregate  stu’plus  income,  or  amount  gained 
by  the  Patent-office  since  the  New  Patent-law  of  1852, 
was,  at  the  end  of  1878,  £1,751,538.  Besides  the  matters 
above  referred  to,  the  report  contains  statistics  of  the 
trade-marks  and  designs  registered,  lists  of  the  places 
receiving*  grants  of  the  Commissioners’  publications,  &c. 


POPULATION,  GOVERNMENT,  AND  EXPORTS 
OF  SAIGON  AND  COCHIN  CHINA. 

Consul  Tremlett,  in  his  report  upon  the  trade  of 
Saigon  and  Cochin  China,  states  that  an  interesting 
peciiliarity  may  be  mentioned  concerning  the  aborigines, 
which  is,  that  the  great  toe  of  each  foot  is  separated 
from  the  others,  like  the  thumb  of  the  hand,  and  can 
be  used  in  much  the  same  manner,  but,  of  com’so,  m a 
limited  degree : this  is  the  meaning  of  the  word 
“ Giao-clii,”  or  “ Kiao-tchi,”  and  is  the  native  name 
for  their  race.  It  is  still  the  distinctive  mark  of  an 
Anuaniite,  but  it  is  not  usually  seen  in  the  vicinity  of 
Saigon,  being  now  confined  to  the  inhabitants  of  the 
more  northern  section  of  the  Empire,  where  the  race 
has  remained  more  distinct.  That  this  name  and 
peculiarity  are  of  great  antiquity,  is  shown  by  their 
mention  in  Cliinese  annals,  2,300  b.c.,  in  connec- 
tion with  one  of  the  ‘ ‘ four  barbarian  ’ ’ tribes  that 
then  formed  the  bormdaries  of  the  Chinese  Empire,. 
Aunam,  or  An-nam,  is  fairly  interpreted  as  “the 
south  pacified,”  a designation  given  it  by  a Chinese 
Emperor,  whose  idea  of  pacification  probably  included 
conquest.  The  words  Cochin  China  have  been  placed 
to  several  derivations,  of  which  the  most  probable 
are  : — First,  the  Portuguese  who  first  visited  the  coast 
foimd  it  similar  to  that  of  Cochin,  and  added  “ China” 
on  account  of  its  neighbourhood.  Second,  the  Chinese 
characters  which  answer  to  “ Co-cheng-ching  ” mean 
“ Old  Ciampa,”  and  the  latter  was  certainly  the  desig- 
nation of  the  entire  southern  and  eastern  coasts  at 
a remote  period,  and  the  name  still  attaches  to  sundry 
tribes  in  the  vicinity  of  the  sea.  Tliird,  Giao-chi,  the 
native  application. 

The  first  of  the  Governors  who  ruled  the  colony  after 
the  conquest  was  Vice- AdmiralRigaultde  Genouilly,  who 
landed  at  Saigon  in  the  year  1859.  Besides  the  usual 
staff,  the  Governor  is  assisted  in  his  numerous  fimctions 
by  a Privy  Council,  consisting  of  the  Conmiandant  of  the 
Troops,  Director  of  the  Interior,  Procureur- General, 
Commandant  of  the  Marine,  Commissaire  of  the  Marine, 
two  civil  members,  and  two  civil  members’  assistants. 
The  central  bureau  of  administration  for  internal  affairs, 
called  the  “Direction  de  I’lnterieur,”  consists  of  a 
“ Directeur,”  a chief  secretary,  and  twenty-tln*ee 
subordinates:  to  this  office  all  “ inspecteurs ” and 
“ administrateurs  ” report  and  are  subject.  Besides 
these  latter  officials,  there  are  Annamite  functionaries 
to  the  number  of  fifty,  who  fill  positions  of  “Prefet”' 
and  “ Sous-Prefet  ” throughout  the  countiy.  The 
naval  force  in  ships  on  this  station  is  not,  and  need 
not  be,  large.  An  old  line-of-battle  ship  forms  the 
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head -quarters  of  the  Mariue  Department,  and  has  a 
complement  of  some  500  men.  The  coast  service  is 
performed  by  a vessel  or  two  of  the  sloop  class,  a 
moderate-sized  transport,  and  a paddle  despatch-boat ; 
for  river  sendee  are  eight  gunboats  of  good  power, 
and  carrying  (T^  hen  armed)  one  heavy  gun.  They  em- 
ploy altogether  about  1,500  men.  The  military  force 
is  some  3,000,  comprising  portions  of  four  regiments  of 
the  Infanterie  de  la  Mariue  ; besides,  there  are  two 
batteries  of  artillery,  and  a force  of  gendarmes  (horse 
and  foot) . The  native  troops  number  about  4, 000,  under 
their  o-um  officers  up  to  a rank  answering’  to  general. 
It  is  probably  not  considered  advisable  to  arm  a very 
great  mimber.  These  men  are  supplied  by  the  villagers 
in  proportion  to  the  poptdation,  and  are  quartered 
about  the  country  imder  the  orders  of  administrators. 
The  measurement  of  State  lands  is  by  no  means  yet 
completed,  but  the  work  has  been  pushed  on  as  far  and 
as  fast  as  could  reasonably  be  expected.  These  lands 
may  be  obtained  by  public  auction,  private  agreement, 
exchange,  or  even,  in  certain  cases,  by  free  grant. 
Twenty  days  are  allowed  for  payment  in  Saigon,  and 
thirty  in  tlae  interior.  Private  sales  are  made  under 
the  supervision  of  the  Director  of  the  Interior,  subject 
to  the  Governor’s  approval,  and  no  more  delay  occurs 
than  is  necessary  to  perform  the  work  of  transfer.  Taxes 
are  paid  from  the  commencement  of  the  year  following 
the  purchase.  The  number  of  scholars  registered  in  the 
various  schools  is  2, 679.  “ Quoc-ngu  ’ ’ is  the  name  given 
to  the  method  of  writing  the  Annamite  language  in  Latin 
characters,  accentuated  in  order  to  give  as  nearly  as 
possible  the  native  pronunciation,  and  it  being  con- 
sidered that  this  Quoc-ngu  is  now  comparatively  weU 
Icnown  throughout  the  colony,  and  goes  far  towards 
increasing  the  direct  intercourse  between  the  adminis- 
tration and  the  natives — an  object  greatly  to  be  desired. 
It  lias  been  ordered  that,  from  1881,  all  official  acts, 
resolves,  decisions,  codes,  instructions,  and  other  public 
dociunents  sliall  be  wu’itten,  sig’ned,  and  pubhshed  in 
Latin  charactci’s;  from  1885,  no  person  wiU  be  eligible 
for  official  positions  unless  he  is  sufficiently  acquainted 
with  and  versed  in  Quoc-ngu. 

Tlie  colony  has  not  escaped  the  general  depression 
experienced  in  all  parts  of  the  commercial  world.  The 
prices  obtained  for  grain,  although  high  as  compared 
until  those  of  other  years,  and  with  prices  in  foreign 
markets,  were  not  so  remunerative  to  agriculturists  as 
to  counterbalance  the  losses  from  short  yield  in  many 
districts.  The  bidk  of  the  crop  having  gone  through 
Chinese  hands  to  China,  Europeans  had  little  to  do  with 
it ; and  while  the  foreign  trader  cannot  have  done  much 
more  than  pay  expenses,  Chinese  exporters  have  lost 
heavily  and  steadily  throughout  the  season.  The  principal 
exportis  rice,  amountingto215,8l3tons,inl878,  or84,915 
toil.--  less  than  the  prcvioiis  ycai’,  and  for  tliis  article  China 
i . ihe  chii-f  '-ustomcr.  The  other  exports  are  gamboge, 
silk,  hides  and  liovus,  salt,  cotton,  pepper  ; the  trade  in 
lis^i  continues  to  hold  its  own,  unlimited  markets  being 
found  in  Java  and  China,  besides  the  enonnous  quantity 
consiuned  in  th<:  country  itself.  Consul  Tremlett  states 
that  every  } car  new  tracts  of  land  are  brought  under 
tillag-c,  and,  with  the  comparatively  cheap  labour  so 
readily  to  lie  obtained  from  Clnna,  there  appears  no 
reason  why  this  colony  should  not  greatly  increase  its 
exports.  In  addition  to  the  acreage  imder  rice,  sugar, 
tobacco,  iudig-o,  cotton,  cocoa,  and  betel  nut,  experi- 
ments in  coifeo  arc  still  persevered  in,  but  with  no 
profitabh'  re-iult.  Liberian  cotfec  will,  no  doubt,  be 
introduced  .shortly",  and  may  do  well.  Koadside  tree- 
plnnting  i.n  al  ways  going  on,  and  in  a few  years  streets 
and  roads  will  ])resent  an  improved  ai)|)earance.  The 
oucalyptiri  has  b'-en  introduced  to  a considerable  extent, 
but  docs  not  seem  to  take  Icindly  to  the  soil,  though  it 
is  yet  too  early  to  condemn  it.  Teal  are  found  in  all 
the  branches  of  the  rivers  away  from  habitation,  and, 
during  the  latter  and  earlier  parts  of  the  year,  are 
numberless ; the  same  may  be  said  of  snipe  which 


afford  good  sport  during  the  autumn  months  to  the  few  1 
“guns”  of  the  colony;  there  are,  besides,  in  small  ' 
number,  quail,  partridge,  rail,  and  a small  pheasant. 
Peacock,  though  not  easy  shooting,  are  plentiful  enough. 
Hare  forms  an  agreeable  addition  to  the  few  articles  of 
food ; and  deer  of  many  varieties  reward  the  somewhat 
arduous  labour  required  for  their  capture.  Piracy 
having  shown  signs  of  reviving  life,  the  selling  of  ai-ms 
and  ammunition  has  been  stopped  in  the  interior,  and 
also  in  Saigon,  except  by  European  merchants. 


THE  VENICE  AND  MUPANO  GLASS  AND 
MOSAIC  COMPANY. 

The  report  of  Signor  Erancesco  Sampieri  upon  the 
exhibits  of  glass  at  the  Universal  Exhibition  of  1878, 
in  Paris,  contains  some  observations  upon  this  ancient 
and  historical  branch  of  the  art  industries  of  North  Italy, 
now  carried  on  in  a successful  manner  at  the  island  of 
Murano.  Without  any  pretensions  to  enter  into 
competition  with  the  vast  collection  gathered  together 
from  all  quarters,  Italy,  in  respect  to  glass,  has 
confined  herself  to  a simple  display  of  the 
ductions  of  Murano  and  Venice.  Modest  enough, 
from  an  industrial  point  of  view,  but  of  great 
interest  when  examined  with  the  eye  of  an  artist. 
Signor  Sampieri  mentions  that  the  corajDany  upon 
this  occasion  had  arranged  a complete  museimi 
of  the  productions  of  the  glass-maker,  from  ancient 
times  down  to  the  16th  century.  The  Greek  and  Boman 
specimens  made  in  imitation  of  agate  and  calcedony, 
wherein  are  combined  the  most  varied  yet  harmonious 
colouring,  including  the  “murrhine”  amphora  des- 
cribed by  Pliny.  The  crystal  vases,  ornamented  with 
leaves  of  gold,  the  gilt  enamelled  Byzantine  glass,  and 
lastly  the  blown  glass  of  Venice,  of  the  15th  century, 
the  apogee  of  modem  art,  with  those  of  the  16th  cen- 
tury— when  both  in  form  and  ornamentation,  the  taste 
had,  perhaps,  somewhat  declined — aU  these  objects  at- 
tracted the  attention  of  artists,  amateurs,  and  the 
cog’noscenti  in  such  matters,  and  a considerable  number 
of  the  pieces  were  purchased  immediately  on  the  open- 
ing of  the  exhibition,  by  the  principal  museums  and 
collectors  of  Europe. 

Mons  de  Liesviller,  in  a contribution  to  the  Gazette  de 
Beaux  Arts,  says  that  for  delicacy,  rarity,  and  variety 
of  colour,  the  manufactures  of  Venice  and  Murano  hold 
the  foremost  place  in  the  exhibits  of  glass ; and,  he  adds, 
“ that  Italy  thought  justly  that  her  glass  could  not  be 
applied  to  the  ordinary  drinking  purposes.  She  desired 
to  imitate  what  Venice  had  akeady  produced— the  glass 
cups  of  curious  and  attractive  forms,  made  in  defiance 
of  all  the  difficulties  of  art ; to  restore  the  veined 
patterns  of  former  times  ; the  gold  a granelU,  or  the 
designs  between  two  layers  of  glass.  Behold,  this  is 
what  Italy  does,  that  is  to  say,  Venice,  for  she  is  the 
sole  exhibitor.” 

Signor  Sampieri  observes,  in  conclusion,  that  he  was 
enabled,  as  one  of  the  jurors,  to  draw  the  especial 
attention  of  his  colleagues  to  the  history  of  Venetian 
art  from  its  origin,  observing  the  stages  of  progress,  its 
decay,  and  revival.  The  members  of  the  jury,  consist- 
ing, in  great  part,  of  manufacturers  of  glass,  could 
well  apjDreciate  the  marvellous  results  accomplished  from 
1867  to  the  present  time.  Such  a conscientious  exami- 
nation has  powerfully  contributed  to  change  any  pre- 
conceived opinion  as  to  the  superiority  of  the  French  in 
comj)arison  with  the  Venetian  glass.  Whilst  the 
prospect  opens  out  for  the  extended  employment  of  the 
Italian  people.  Signor  Sam]pieri  cannot  but  regret  that 
the  sole  Itahan  establishment  which  obtained  a prize  in 
Class  19,  at  the  Universal  Exhibition  of  Paris,  belonged 
to  a com^Dany  of  foreign  capitahsts. 

Upon  this  subject,  the  Venice  and  Murano  Company,  in 
the  prefatory  remarks  to  the  Exhibition  catalogue,  state 
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that  the  company-vras  established  intheyear  1866,  by  afew 
English  gentlemen,  'whose  interest  in  Italian  art  induced 
them  to  subscribe  the  capital  necessary  to  give  a proper 
artistic  and  commercial  direction  to  the  revival  of  an 
industry  for  vhich  Venice  and  Murano  in  their  palmy 
days  had  acquired  a ■world-vride  celebrity.  The  task 
unrlertaken  proved  by  no  means  so  simple  as  at  first 
sight  it  appeared.  The  -workmen  of  Murano  retained 
certain  traditions  of  their  art ; but  their  taste  had  been 
vitiated  by  working  from  inartistic  models,  and  time  and 
patience  were  requisite  before  they  could  be  brought  to 
produce  types  worthy  of  their  intelligence  and  powers 
of  manipulation.  Tdie  pubhc  taste  also  required  the 
education  which  results  from  famiharity  with  art  pro- 
ductions. Happily,  however,  by  dint  of  perseverance 
and  the  outlay  of  considerable  capital  in  making  experi- 
ments, the  difiiculties,  wliich  at  one  time  appeared  in- 
superable, were  oTercome.  The  beauty  of  the  forms — 
following  the  best  kno-wn  models — which  the  company 
now  produce,  combined  with  richness  of  colom-,  and 
application  to  articles  of  everyday  use,  produce  an 
artistic  result  which  has  been  publicly  recognised  by 
the  award  to  the  Venice  and  Murano  Company  of 
prize  medals  at  all  the  principal  international  exhibi- 
tions in  Europe. 

In  addition  to  the  production  of  Soffiati,  or  blown 
glass,  the  manufacture  of  enamel  glass,  and  its 
adaptation  for  mural  decoration,  after  the  manner  so 
generally  in  use  during  the  best  period  of  the  Middle 
Ages,  has  engaged  the  earnest  attention  of  the  company. 
But  it  was  not  imtil  numerous  costly  experiments  had 
been  tried  that  they  succeeded  in  reproducing  the 
ancient  smalti  tints,  which  add  so  much  to  the  delicacy 
and  beauty  of  the  mosaic  works  that  have  been  pro- 
duced at  their  atehers  (731,  Campo  San  Vio)  in  Venice, 
and  examples  of  which  were  to  be  found  at  the  Ex- 
hibition. One  of  these  ^Mosaics  is  interesting,  as  being  a 
precise  reproduction  of  one  of  the  spandrils  designed 
by,  and  executed  under  the  supeiwision  of,  Eaphael,  in 
the  ceiling  of  tlie  Cliigi  Chapel,  in  the  Church  of  Santa 
!Maria  del  Popolo,  at  Rome,  llie  Venice  and  Mimano 
Company  submit  with  confidence  to  the  appreciation 
of  the  public,  the  collection  of  objects  prepared  by  them 
for  the  Exliibition,  and  they  hope  that  they  may  be 
considered  to  have  attained  a degree  of  excellence  not 
imworthy  of  comparison  with  that  which,  in  fonner 
days,  characterised  the  productions  of  the  glass  workers 
of  Venice  and  Murano. 


NOTES  ON  BOOKS. 


Water  for  Nothing.  Every  House  its  own  Water  Supply 
By  Shirley  Hibbcrd,  F.R.H.S.  London  : Effingham 
"Wilson.  1879. 

The  author  of  this  pampldet  points  out  that  the  ulti- 
mate source  of  every  possible  water  supply  is  a.t  present 
neglected,  and  that  ever\'  man  has  at  his  command  the 
means  of  securing  an  abimilant  and  perfect  supply  of 
water  by  the  simple  proce.ss  of  utilising  the  rainfall. 
The  author  further  treats  of  the  best  methods  of  storing 
and  filtering  the  rain  water  which  is  now  wasted. 

Eemarks  on  the  Assessment  of  Rateable  Value  on 
Hereditaments  containing  Machinery,  with  special 
reference  to  Laing  r.  the  Overseers  of  Bishopwear- 
mouth  By  .Joseph  Potts,  jun.  London  : E.  and  F. 
X.  Spon.  1870. 

The  recent  decision  in  the  Court  of  Queen’s  Bench, 
alluded  to  in  the  above  title,  having  been  suppo.sed  to 
settle  the  law  as  to  the  treatment  of  machinery  in  cases 
of  a like  character,  the  author  has  attempted  to  state  in 
plain  terms  “ the  simple  principles  involved  in  making 
as.«essments  of  rateable  value,  and  to  indicate  exactly 
what  amount  of  the  machinery  usually  found  in  manu- 


factories is  by  law  to  be  taken  into  account  in  making 
I such  assessments.”  He  holds  strongly  to  the  opinion 
j that  there  can  be  no  such  thing  as  rating  machinery. 

j Text-hook  on  the  Steam-engine.  By  J.  M.  Goodevc, 
M.A.  Second  Edition.  London : Crosby  Lock- 

wood.  1879. 

Professor  Goodeve  has  published  a second  edition  of 
his  book  on  the  steam-eng-ine.  It  deals  rather  -^th 
the  theoretical  principles  involved,  than  the  mechanical 
details.  According  to  the  author’s  o-wii  summary  of 
the  contents,  the  first  part  of  the  book  gives  a sketch 
of  the  steam-engine  of  Watt’s  time.  Then  comes  an 
account  of  the  physical  jiroperties  of  steam,  and  of  the 
principles  of  the  modern  theory  of  heat  in  its  applica- 
tion to  the  steam-engine.  The  “ conversion  of  motion” 
is  the  next  subject,  then  come  the  expansion  of  steam, 
the  action  of  valves,  the  indicator.  The  next  chapter 
relates  to  boilers  and  fuel,  the  next  after  that  to 
compound  cylinder  engines,  the  last  to  “miscellaneous 
details.”  The  book  concludes  with  a series  of  ex- 
amination questions. 


Color  Blindness  : Its  Dangers  and  its  Detection.  By 

B.  Joy  Jeft'ries,  A.M.,  M.D.  Boston  : Osgood. 

London:  Triibner.  1879. 

This  book  is  written  throughout  from  a practical 
point  of  view.  The  author  is  chiefly  occupied  with  a 
consideration  of  the  practical  effects  of  colour  blindness 
and  the  dangers  caused  by  it.  These  dangers  are,  of 
com'se,  mainly  in  the  case  of  persons  employed  on 
railways  and  in  the  not  very  niunerous  other  occu- 
pations where  the  observation  of  coloured  signals 
is  important.  The  earlier  chaj)ters  of  the  book  deal 
with  such  matters  as  the  history  of  the  subject,  the 
precise  condition  of  the  vision  of  the  colour  blind, 
physical  j>eculiarities  connected  with  colour  blindness, 
the  “ concealment  of  colour  blindness  in  actual  life,” 
sometimes  unconscious,  sometimes  done  on  purpose,  and 
such  portions  of  the  subject.'  Then  comes  a considera- 
tion of  the  dangers  in  practical  life,  and  after  tliis  the 
detection.  Here  a descrij-ition  is  given  of  Professor 
Holmgren’s  method.  Sriangely  enough  this  detection 
is  by  no  means  so  easy  as  it  might  be  thought.  It  is 
' said  not  to  be  sufficient  to  ask  a person  to  name  colours, 
or  even  to  see  that  he  can  distinguish  between  such 
colours  as  red  and  green.  By  practice  it  appears  that 
colour-blind  persons  can  often  detect  slight  differ- 
ences of  light  and  shade,  which  enable  them  to  name 
coiTectly  the  colours  placed  before  them.  Professor 
Holmgren’s  plan  is  to  prepare  a collection  of  s'keins  of 
coloured  worsteds,  and  then  to  require  the  person  under 
examination  to  select  from  the  heaii  the  colours  which 
he  considersunost  nearly  match  a .skein  selected  by  the 
person  making  the  examination.  Dr.  Jeffries  states 
that  by  this  system  he  can  almost  immediately  and  with 
certainty  detect  a colour-blind  individual.  The  colours 
also  which  he  selects  show  the  sort  of  blindness  from 
which  he  suffers,  whether  he  is  “green  blind,”  “red 
blind,”  or  wholly  blind,  the  last  being  very  un- 
common. 


GENERAL  NOTES. 

^ 

Paper  from  Wood. — In  the  period  1866-70,  the 
amount  of  wood-pulp  manufactured  in  Norway  for  paper 
annually  was  about  110  tons;  in  1871-75,  it  was  about 
4,600  tons;  in  1876,  it  reached  12,200  tons;  in  1877,  it  was 
14,900  tons;  and  in  1878,  it  rose  to  19,000  tons.  This  last 
quantity  represents  a value  of  about  1,200,000  kroners, 
18  kroners  being  equal  to  £1.  The  British  Consul  at 
Christiania  speaks  of  the  growing  importance  of  the  industry, 
and  says  that  about  20  mills  are  at  work  in  Norway  on  the 
p-eparation  of  this  mat-rial. 
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Australian  Meat  Preserving. — A new  method  of  pre- 
eerviDg  cooked  meat  has  been  patented  at  Sydney  by  Mr. 
Edward  Naylor.  The  meat,  after  having  been  boiled, 
roasted,  or  steamed,  is  packed  in  wooden  cases,  and  is  then 
Cfivered  over  with  stearine,  heated  to  about  250  degrees.  The 
advantages  claimed  by  this  system  are,  that  the  meat  does 
not  li  so  any  of  its  natural  juices,  and,  as  it  has  been  deprived 
of  most  of  its  water  during  the  process  of  cooking,  the  buyer 
does  not  lose  so  much  by  evaporation  as  he  does  in  the  case 
of  unookid  meat.  It  is  said  that  the  stearine  does  not  in 
the  least  affect  tho  taste,  and  can  be  sold  at  a profit  on  its 
arrival  in  England. 

Royal  Horticultural  Society. — The  following  are  the 
aii  ingeraents  decided  upon  for  the  meetings,  shows,  &c.,  for 
the  year  ISSO: — Fruit  and  Floral  Committees,  Tuesdays, 
Janu  iry  13th,  February  10th,  March  9th  and  23rd,  April 
l.'.ih  .md  27th,  May  11th  and  25th,  June  8th  and  22nd,  July 
13th  and  27th,  August  10th  and  24th,  September  14tb, 

0 fober  12tb,  Xuvomber  IGth,  and  December  14th.  Whit- 
M^md  ly  .show.  May  IGth  ; greatsummer  show,  J une  8th,  9th, 
loth,  nod  lltli;  artisans’ and  co'tagers’ show,  August  2nd 
(I'.ank  Hnlidiy)  ; conversazione,  Wednesday,  May  26th; 
t . :ing  , ^WdneEday’,  July  21et.  The  date  of  the  rose 
nh  'W  and  c-xhibition  of  the  Pelargonium  Society  will  be 
aLn  >uncid  hcrtaftcr. 

Factories. — A return  ha.s  just  been  issued  of  the 
r un  V r f factoric.s  authorised  to  be  inspected  under  the 

1 i'  t.,ry  .nnd  Workshop  Acts,  with  the  number  of  persons 
: mpl.  yi  d in  each  industry,  distinguishing  men,  women, 

V iung  j u.-^ons,  children,  and  half-timers;  and  also  giving 

t;-  r.uiiilur  of  epindles,  looms,  and  other  machines  used  in 
f h f lie  trades  and  industries  inspected,  from  which  it 
iinprar.s  that  the  total  number  of  factories  in  the  United 
Killed. ’!i  is  7 105  (G,189  in  England  and  Wales,  675  in 
' nd,  .-tid  2 i 1 in  Ireland).  The  total  number  of  persons 

f-inpi  ytd  is  371,199  males  and  601,347  females.  There 

V ; = i«(  t'lries  entirely  dosed  at  the  date  of  the  collection 

f I.  i:  r*tu:”,  the  particulars  of  which  are  not  included. 

of  Explosives  in  Mines.— A joint  committee  on 
I iv  - h,  I (U  appointed  by  the  Ptoyal  Cornwall 

r t >1  nic  S oii  (y,  the  Miners’  Association  of  Cornwall 

" ’ i . .t),  and  the  Mining  Institute,  to  investigate  the 
iO  ■ . -■  .ni  iny,  ( fill  i- ncy,  and  safety  of  various  explosives 
■-  u I pr'.j  ' ■ (1  fur  use  in  the  mines  of  Cornwall  and  i 
p.  V p.  1 tirf*t  meeting  of  the  committee  was  held  at 
dl  l V n ^Vi  dn  *-dsy,  the  8th  October,  when  the  follow- 

in*r  rr  iti<  ns  w.  ru  j.  ihhi  d : — 1.  That  the  secretary  be  re- 

,u-  t d t'  draw  up  a digest  of  experiments  and  reports  on 
< J ' alr'iidy  made  by  various  public  bodies,  for  the  use 
of  th  ''  -mni  ttro.  2.  That  tho  secretary  be  requested  to 
pr*  par*'  a - ircular,  to  bo  addressed  to  proprieteu’s  of  mines, 

1 I . iringei  s,  and  others  interested  in  mining,  soliciting 
Mil  . riptionn  to  a fund  for  carrying  on  the  investigations  of 
I'l-  < .minittff.  and  bringing  them  to  a practical  issue.  The 
• sry  .'dr.  J.  II.  Collins,  57,  Lemon-street,  Truro. 

Hardened  Glass.— !M.  do  Luyncs  has  recently  com- 
; ‘ ' t'  ti  c Frennh  Society  of  Encouragement,  in  the 

w.  J M.  da  1,'ba.stio,  further  information  on  the  progress 

whi.  h ih.  industry  in  hardened  or  tempered  glass  has  re- 
:.t  . I f .i  m iking.  Ho  showed  to  the  meeting  numerous 
; r.‘,  hi(  h pr-  ■ nted  tho  most  varied  and  accurate 

I .rn: '.  I Iv  ro  Wfre  tubca  for  lamps,  both  gas  and  oil,  goblets 
..f  vari  n-  f-irms,  morlarfl  and  pestles,  As  to  the  latter. 
M.  .9  T.uyr.r-.  romindid  the  p.jcicty  how  frequently  accidents 
! i>; . r.  i ■ iihtb.  in;  the  least  bill  breaka  them,  whereas 
With  1.  •.!d..i.ed  gbi.Mi  thfy  stand  any  amount  of  hard  usage. 
11'  a’ . . b w.  d ' ipBuloH  for  pharmacy  and  chemistry,  of  all 
si  >«  I i .bAp-  plates  of  glass,  crys'nl  and  enamel,  coffee 
AT.  1 I i riip.  ii;  while  cn.imol,  and  he  tinished  by  making 
nn  e ■ j . j ;:  nk  ( 'rdin  iry  glnssc.s  were  placed  in  a basket  with 

drinking  glas-.f-a  ..f  tho  samo  shape  in  hardcnel  glass ; after 

Pf.v.  ral  .-h.ikingK.  Ih.  ordinary  glaesr.s  were  all  broken,  while 
all  th-  hArdrmd  gla  ihcs  wore  intact.  The  processes  of 
nanufn-  Uir.  have  alfobecn  simplified  and  combined  with  the 
iTdinar  v op.'ration.a  of  glass-blowing,  so  ns  considerably  to 
<l;:oinish  the  . xpense  and  give  more  regular  forma  and  more 
port.  . ' . x-  cuiion.  Objects  made  wi«h  the  liquid  material, 
whin  they  are  still  rod,  are  thrown  directly  into  the  temper- 
ing lath,  and  arc  not  again  heated  to  tho  melting  point,  os  at 
first,  which  often  cau.hcs  a change  in  their  form,  BottIo=>, 


drinking-glasses,  lamp-glasses,  and  other  concave  objects, 
containing  air  are  received  on  a curved  tube,  a sort  of  siphon 
which,  at  the  moment  of  immersion  allows  the  air  to  escape, 
while  the  liquid  enters  the  cavity  without  difficulty.  All 
these  improvements  have  been  adopted  at  the  glass-works  of 
Choisy-le-Roi,  and  it  is  expected  that  in  a very  short  time 
objects  in  hardened  glass  will  be  quite  as  cheap  as  those 
made  in  the  ordinary  way. 

Calculating-  Machine. — The  “Arithmometer”  or  cal- 
culating machine  of  M.  Thomas,  of  Colmar,  which  was 
invented  in  1820,  has  since  undergone  many  improvements 
at  the  bands  of  the  inventor  and  latterly  of  his  son,  M. 
Thomas  de  Bojano,  so  that  it  is  now  offered  in  a form  which 
M.  Sebert,  in  a recent  report  to  the  Paris  Societe  d’En- 
couragement,  pronounced  to  be  thoroughly  adapted  for 
practical  use.  The  machine  performs  all  ordinary  arith- 
metical operations,  comprising  the  extraction  of  roots.  In 
the  44  years,  from  1821  to  1865,  only  500  machines  were 
sold  ; in  the  13  years  from  1865  to  1878,  1,000— viz.,  300  in 
the  five  years,  1865  to  1870,  400  from  1870  to  1875,  and  300 
from  1875  to  1878,  or  100  a year.  Of  the  latter  number 
about  three-tenths  are  six-figure  machines,  six  tenths  eight- 
figure,  and  only  one-tenth  ten-figure.  Of  100  machines, 
sold,  60  go  abroad  and  only  40  remain  in  France. 


MEETINGS  FOR  THE  ENSUING  WEEK. 


Monday,  Nov.  24th... SOCIETY  OF  ARTS,  John-street,  Adelphi 
"W.C. ,8  p.m.  (Cantor  Lecturc.s.)  Dr.  Charles  Graham, 
“ The  Chemistry  of  Bread  and  Bread-making.”  (Lectui-e 


Institute  of  Surveyors,  12,  Great  George-street,  S."W., 
p.m.  Mr.  J.  Smalman  Smith,  “ The  Law  of  Fixtures.’ 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8^  p.m.  Captain  A.  H.  Markham,  ll.N., 
“ The  Arctic  Campaign  of  1879  in  the  Barents  Sea.” 

institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m.  Mr.  F.  E.  Sprague,  “The  Rate  of  Re- 
maniage  among  Widowers.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Tuesday,  Nov.  25tii... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Mr.  William  Carson, 
“ The  River  Services  and  the  Light  Draught  Passenger 
Steamers  of  the  Thames,  the  Mersey,  and  the  Clyde.” 

Medical  and  Chirurgical,  53,  Berners-street,  Oxford-street, 
W.,  8|  p.m. 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8 p.m. 

Royal  Colonial,  “ Pali  Mall,”  14,  Regent-street,  S.W., 
8 p.m.  Mr.  Stephen  Bourne,  “ Extended  Colonisation, 
a Necessity  to  the  Mother  Cormtiy,” 

Wednesday,  Nov.  26th... SOCIETY  OF  ARTS  John-.street,- 
Adelphi,  W.C.,  8 p.m.  Major-General  H.  Y.  D.  Scott, 
“ Sugestions  for  Dealing  with  the  Sewage  of  London.” 

Society  of  Telegraph  Engineers,  25,  Great  George-street, 
S.W.,  8 p.m.  Mons.  Felix  Garay,  “Note  on  the  Use 
of  Condensers.” 

Royal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  Mr.  C.  E.  Keary,  “ Some  Aspects  of  Zeus  and 
Apollo  Worship.” 

Society  for  the  Development  of  the  Science  of  Education, 
Memorial-hall,  Farringdon-street,  E.C.,  7h  p.m.  Mi’. 
C.  H.  W.  Biggs,  “Mathematics.” 

Thursday,  Nov.  27rH...Royal,  Burlington-house,  W.,  8J  p.m. 

Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 

Philosophical  Club,  WilHs’s-rooms,  St.  James’s,  S.W., 
6i  p.m. 

Friday,  Nov.  28rH...Quekett  Microscopical  Club,  University 
College,  W.C.,  8 p.m.  Dr.  T.  Spencer  Cobbold,  “ The 
Fertilisation  of  Certain  Flowering  Plants.” 

Saturday,  Nov. _ 29th... Trade  Guilds  of  Learning  and  Social 
Education  League  (at  the  House  of  the  Society  op 
Arts),  8 p.m.  Free  Lecture. 
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PROCEEDINGS  OF  THE  SOCIETY. 


No.  1,410.  VoL.  XXVIII. 

o> 

FRIDAY,  JYOVFJIBFR  28,  1879. 


AU  communications  for  the  Society  should  he  addressed  to  the  Secretary , 
John-street,  Adelphi,  London,  W.C, 


NOTICES. 


JUVENILE  LECTURES. 

Tlie  usual  short  course  of  lectures,  adapted  for  a 
juvenile  audience,  will  be  given  by  Mr.  W.  H. 
Preece,  on  “ Wonders  of  Sound  ” and  “Wonders 
of  Light.”  The  dates  for  the  lectures  will  be 
Friday,  the  2nd,  and  Friday,  the  9th  of  January 
next.  The  lectures  will  commence  at  seven  o’clock. 
As  the  number  of  seats  is  limited,  admission  will  be 
by  ticket  only,  and  when  sufficient  tickets  have 
been  issued  to  fill  the  Room,  the  issue  will  be  dis- 
continued. The  tickets  will  be  supplied  strictly  in 
the  order  in  which  applications  are  received. 
Subject  to  these  conditions,  each  member  is 
entitled  to  a ticket  admitting  two  children  and 
one  adult.  The  tickets  will  shortly  be  issued,  and 
members  requiring  them  are  requested  to  make 
application  to  the  Secretary  at  once. 


PARIS  EKHIBITION.— ARnSAN  REPORTS. 

The  selected  Eeports  on  the  Paris  Exhibition, 
made  by  the  artisans  v/ho  were  sent  out  last  year 
by  the  Society  of  Arts,  have  now  been  published 
by  Messrs.  Sampson  Low  and  Co. 

The  price  of  the  volume  is  7s.  6d.  Members  of 
the  Society  of  Arts,  and  Exhibitors  at  the  Paris 
Exhibition,  can  obtain  copies  from  Messrs.  Low  and 
Co.  for  5s.  8d.  each. 

Besides  being  published  in  a single  volume,  the 
reports  have  been  issued  in  11  divisions,  making  12 
parts  in  all. 

In  the  hope  that  these  parts  may  prove  accept- 
able and  serviceable  to  the  classes  interested  in 
each  particular  industry,  they  have  been  issued  at 
the  prk*eof  6d.  each.  Twelve  copies  of  any  of  the 
parts  will  be  supplied  at  4s.  Gd. 


SECOND  ORDINARY  MEETING. 

Wednesday,  November  26th,  1879;  Lord  Alfred 
S.  Chltrchill,  Chairman  of  the  Council,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Brookes,  E.,  2,  Rood-lane,  E.C. 

Colfox,  Ihomas  Alfred,  Westmead,  Bridport. 

Fox,  Samson,  Castleton-lodge,  Leeds. 

Guthrie,  Charles,  88,  Cannon- street,  E.C. 

Hohne,  Charles,  F.L.S.,  4,  Ornan-road,  Haverstock- 
hill,  N.W. 

Mathers,  Alderman  John  Shackleton,  F.S.S.,  Hanover- 
house,  Leeds. 

Mitchell,  Henry,  39,  Mecklenbiirgh-. square,  W.C. 
Perceval,  Charles  John,  8,  Thurloe -place.  South  Ken- 
sington, S.W. 

Roberts,  Thomas  David,  The  Grove,  Malpas,  near 
Newport,  Monmouthshire. 

Simpson,  Thomas,  Audrey-lodge,  Ealing,  W. 

Smeaton,  John,  24,  Moorgate-stroet,  E.C. 

Vernon,  Arthur,  High  Wycombe. 

Yerburg,  Armstrong,  5,  Queen- street,  Mayfair,  W".- 

And  as  Honorary  Corresponding  Member;  — 
Jiiger,  Dr.  J.  G.,  Roken  87,  Amsterdam. 

The  paper  read  was  : — 

SUGGESTIONS  FOR  DEALING  WITH  THE 
SEWAGE  OF  LONDON. 

By  Major-Gen.  H.  Y.  D.  Scott,  C.B.,  F.R.S. 

In  compliance  with  a resolution  passed  by  the 
Metropolitan  Board  of  Works  in  November,  1857, 
a report  Avas  presented  to  them  in  the  following 
! year,  by  Messrs.  Bidder,  Hawksley,  and  Bazalgette, 

' on  the  “ Main  Drainage  of  the  Metrojiolis.”  In 
this  report,  the  Metropolitan  Board  were  told  : — • 

“ The  referees  say  (Report,  p.  9): — ‘It  would  also 
appear  that  the  black  mud  from  the  sewage  contains  a 
considerable  quantity  of  organic  matter,  which  is  most 
deleterious  ; an  immense  mass  of  this  foetid  mud  has 
accumulated  in  the  bed  and  on  the  banks  of  the  river, 
and  it  is  continually  supplying  to  the  water  large 
amounts  of  soluble  matter  in  a state  of  putrescence,  and 
contaminating  the  atmosphere  with  most  offensive 
emanations.  It  is  probable  that  the  unhealthy  con-» 
dition  of  many  towns  on  the  sea  coast  is  caused  by 
deposits  from  the  sewers  by  mud  of  this  character.” 

“ And  Dr.  Hofmann  and  Mr.  Witt,  at  p.  7 of  their 
repoi-t,  employ  the  following  forcible  expressions  : — ■ 
‘ We  cannot  but  emphatically  insist  upon  it— that  the 
formation  of  this  mud-deposit  in  the  river  appears  to  us 
by  far  the  most  serious  evil  which  results  from  the  dis- 
charge of  the  London  sewage  into  the  river.  We 
cannot  too  strongly  urge  this  point  upon  public  atten- 
tion.’ In  these  conclusions  (say  Messrs.  Bidder, 
Hawksley,  and  Bazalgette)  we  entirely  agree,  and 
although  we  are  not  disposed  to  think  that  the  whole 
of  this  noisome  mud  results  from  the  deposition  of 
sewage  matter,  yet  we  are  satisfied  that  a real  and  in- 
creasing evil  has  its  origin  in  this  source,  and  that  tliis 
evil  has  already  attained  such  proportions  as  to  render 
it  essential  to  the  well-being  of  the  metropolis  that 
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means  should  be  taken  for  its  immediate  and  permanent 
abatement.” 

“ Any  person  wbo  examines  tbe  state  of  tbe  Thames, 
especially  within  the  tidal  reaches,  whether  above  or 
below  the  metropolis,  will  be  satisfied  that  the  periodical 
withdrawal  of  the  water  of  the  river  from  the  muddy 
surface  of  its  bed  is,  in  the  hot  weather  of  summer,  in- 
variably succeeded  by  disagreeable  emanations,  only  too 
plainly  indicative  of  the  decomposition  of  animal  and 
vegetable  organisms.” 

The  main  drainage  of  the  metropolis  was  even- 
tually carried  out  in  accordance  with  the  recom- 
mendations of  this  report,  so  far  as  concerned 
carrying  all  the  sewage  to  the  present  main 
outfalls.  Since  1866,  these  outfalls  have  been 
in  full  operation,  and  have  daily  discharged  the 
raw  sewage  of  the  metropolis  between  the  towns 
of  Woolwich  and  Erith,  the  results  being  precisely 
such  as  might  have  been  expected  from  the  above 
evidence.  It  is  true  that,  inasmuch  as  the  sewage 
is  now  discharged  into  a larger  body  of  water  than 
formerly,  and  at  a point  more  distant  from  the 
great  centre  of  population,  the  evil  effects  are 
considerably  mitigated,  but  they  are  the  same  in 
kind,  and  in  1877,  Captain  Calver  reported  to  the 
Conservators  of  the  Thames,  by  whom  he  had  been 
commissioned  to  examine  into  the  question,  that 
the  Metropolitan  Board  of  Works  ought  “to  be 
called  u23on  at  once  to  dredge  away  those  portions 
of  the  accreted  matter  which  interfere  with  the 
convenience  of  navigation ; ” and  he  concluded  his 
report  with  an  expression  of  his  “ hope  that  the 
sanitary  and  economical  difficulties  may,  ere  long, 
be  solved,  so  that  the  noble  metropolitan  river 
committed  to  their  (the  Conservators’)  care  may 
bo  freed  from  a drawback  which  is  impairing  its 
convenience  and  usefulness,  and  which  must  con- 
tinue to  do  so  at  an  increasing  rate  without  an 
effective  remedy  is  speedily  applied.” 

The  Metropolitan  Board,  on  the  other  hand, 
contend  that  the  discharge  of  the  raw  sewage  is 
neither  damaging  the  river  navigation  nor  the 
hoalth  of  the  dwellers  on  its  banks,  and  Sir  Joseph 
Bazalgettc  maintained  at  the  Institution  of  Civil 
Engineers  : — 

“Tluit  the  bed  of  the  river  had  improved  of  late; 
that  tlie  improvement  was  not  due  to  systematic  dredg- 
ing ; and  that  the  mud  banks  were  not  formed  bv 
..■wage.” 

Without  entering  further  into  the  arguments 
adduced  on  either  side,  it  is  necessary,  for  the  basis 
(.f  my  reasonings,  to  point  out  clearly  that  the 
tl)ia;e  ('ngineers  nominated  by  the  Metropolitan 
board,  to  report  to  them  on  the  main  drainage  of 
1 iOndoji,  laid  before  them  the  following  conclusions, 
which,  indeed,  having  quoted  the  above-recited 
evidence,  it  would  _ have  been  difficult  not  to 
liavf'  arrived  at,  viz.: — “That  mud,  containing 
much  organic  matter,  derived,  in  great  measure, 
I'rom  the  sewage  discharged  above  low  water  mark, 
is  dej)ositcd  on  the  foreshores  of  the  river,  and 
there  putrefies  ; ” and,  “ That  the  condition  of  the 
stagnant  mud  is  injurious  to  health  ” (Eeport,  p. 
!>u).  Euj’thor  argument  is  not  necessary  to  show 
that  what  was  true  with  respect  to  the  admission  of 
sewage  into  the  river  at  several  points,  situated  in 
and  about  London,  must  be  true,  though  to  a minor 
fh'gree  certainly,  when  the  sewage  is  thrown  into 
the  Thames  by  two  outfalls  between  Woolwich 
and  Erith.  It  is  impossible  to  believe  that  the 


organic  matter  of  the  sewage  will  wholly  lose  either 
its  tendency  to  deposit  on  the  bed  of  the  river,  or  to 
putrefy  when  there,  whatever  changes  may  be  made 
in  the  situation  of  the  outfalls. 

The  liquid  and  richest  portion  of  the  seAvage  of 
the  3,500,000  souls  in  London,  who  contribute  to 
the  contamination  of  the  Thames,  is,  in  the  opinion 
of  all  chemists,  after  its  admixture  with  water, 
irrecoverable,  unless  it  can  be  utilised  by  irriga- 
tion ; while  the  solid  suspended  matters — which 
all  the  Eoyal  Commissions  on  sewage  disposal  have, 
one  after  the  other,  declared  to  be  the  most 
injurious  part  of  sewage  impurities — if  they 
could  be  recovered,  and  be  made  into  portable 
manure,  would  each  year  be  worth  more  than  a 
quarter  of  a million  of  money. 

That  it  is  possible  to  accomplish  this  ob- 
ject to  a large  extent,  I hope  to  be  able 
to_  prove  to  _ you,  in  spite  of  all  that  has  been 
said  and  written  concerning  the  worthlessness  of 
sewage  manures.  In  this  matter,  as  in  many 
others,  English  people  have  rushed  into  extremes. 
From  unbounded  and  childish  trust  in  the  wildest 
schemes,  they  have  now  ceased  to  put  faith  in  any. 

The  object  of  this  paper  is,  then,  to  show  that  if 
the  investigations  and  analyses  of  the  most  emi- 
nent living  chemists  are  correct,  it  folloAvs  that 
sufficient  value  can  be  recovered  from  the  suspended 
rnatters  of  metropolitan  sewage,  obtained  by 
simple  subsidence,  and  unmixed  with  bulky  pre- 
cipitating materials,  to  meet  all  the  expenses  of 
keeping  such  an  offensive  and  injurious  matter  as 
solid  sewage  out  of  the  Thames. 

The  first  point  for  consideration  will  be  the 
composition  of  the  suspended  matters  of  sewage, 
being  those  which  I propose  to  utilise,  and  which, 
however  deposited,  whether  by  simple  subsidence, 
or  precipitation  by  chemicals,  are  termed  “sludge.” 

These  matters  consist,  1st,  of  the  debris  of  human 
faeces,  mingled  with  the  solid  dejections  of  animals 
washed  from  stables,  court-yards,  and  the  streets, 
and  also  of  the  debris  of  animal  and  vegetable  refuse 
from  our  kitchens  ; and  2nd,  of  the  mud  and  sand 
scoured  from  the  streets.  The  first-named  con- 
stituents possess  nearly  the  whole  of  the  manurial 
value,  and  it  is  important  for  our  inquiry  to  ascer- 
tain of  what  fertilising  elements  the  faeces  of  a 
population  consist.  By  ascertaining  the  propor- 
tion of  these  elements  to  the  organic  matter 
associated  with  them,  we  can  arrive  at  the  value 
of  such  refuse  matters  as  consist  partly  of  faecal  and 
partly  of  other  organic  substances. 

The  researches  of  Lehmann,  "Wolf,  Eoderer,  and 
Eichhorn,  fromv/hich  tabular  extracts  are  given 
by  the  Eivers’  Pollution  Commissioners  (1st  Eeport, 
p.  27),  enable  us  to  arrive  at  the  composition  of 
faeces  with  great  certainty ; and  the  analyses  and  in- 
vestigations of  Professor  Way,  carried  on  at  Eugby, 
under  the  auspices  of  the  Eoyal  Commissioners 
on  the  disposal  of  Sewage,  will,  when  considered 
in  the  light  given  by  the  above  extracts,  assist  us 
materially  in  arriving  at  a conclusion  respecting 
the  valuable  elements  derived  from  other  sources. 
With  respect  to  the  second  class,  or  the  detritus,  as 
this  is  worse  than  useless,  it  may  be  rightly 
designated  as  a “profligate  associate,”  deserving 
no  other  consideration  than  how  to  lessen  it,  since 
it  still  further  degrades  the  value  of  a manure 
already  too  poor.  In  Paris,  where  they  are  rapidly 
carrying  out  a system  which  alloAvs  the  solid  fmcal 
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matters  to  be  recovered  ■without  admixture  with 
detritus,  the  contractor  can  afford  to  collect  them 
for  the  fertilising  elements  w'hich  they  contain;  but 
■we  must  deal  with  the  matters  as  they  arrive  at 
the  outfall,  in  ■which  state  the  worthless  ingre- 
dients greatly  exceed  in  amount  those  wdiich  have 
a value. 

The  tables  of  Eoderer  and  Eichhorn,  above 
alluded  to,  give  the  annual  weight  of  the  fmces  of  a 
mixed  population  of  100,000  persons  as  04,937  cwt., 
consisting  of  9o7  cwt.  of  nitrogen,  and  1,347  cwt.  of 
phosphates,  which,  reckoning  the  phosphate  as 
tribasic  calcic  phosphate,  will  amount  to  022  cwt. 
of  phosphoric  acid,  and  this  assumption  we  may 
make  without  important  error. 

From  these  figures  it  would  appear  that  the 
nitrogen  is  to  the  total  weight  of  the  faeces  as  1 is 
to  67 ‘8,  or  dedxicting  the  water,  which  constitutes 
three-fourths  of  the  total  weight  of  the  faeces,  the 
nitrogen  is  to  the  organic  matter  as  1 to  16 '9; 
and  the  phosphoric  acid  is  to  the  orgiiiic  matter 
as  1 to  26. 

At  p.  29  of  the  3rd  Report  of  the  Commissioners 
on  the  distribtition  of  sewage,  are  given  the  results 
of  Proff-ssor  "Way’s  experiments  at  Rugby,  extend- 
ing over  two  and  a half  years,  samples  being  taken  j 
every  two  hours  out  of  the  twenty-four.  This  series  j 
was  divided  into  three  i:)eriods,  and  subsequently  two 
sets  of  samples  were  collected  for  five  days  a year 
later,  and  the  ratio  of  the  nitrogen  to  the  organic 
matter,  other  organic  refuse  being  now  mixed  with 
the  fmee^,  will  bo  found  to  be  on  the  average  as  1 
of  nitrogen  to  about  Id  parts  of  organic  matter. 

From  these  results  we  can  conclude,  without  i 
much  danger  of  error,  that  the  sludge  of  the  Rugby 
sewage,  omitting  all  mineral  detritus,  is  at  least 
as  rich  as  fmces,  in  that  most  important  element, 
nitrogen.  As  respects  phosphoric  acid,  though  it 
was  otherwise  at  llugby,  no  great  difference  exists 
in  the  case  of  London  sludge,  as  compared  with 
faeces,  as  will  presently  appear.  From  the  above 
different  observations  and  sets  of  samples,  the  ratio 
of  the  phosphoric  acid  to  the  organic  matter  was 
for  the  Rughy  sludge  as  1 to  31 '6. 

At  p.  47  of  the  Report  on  Metropolitan  Drainage 
by  Hofmann  and  Witt,  an  analysis  is  given  of  the  | 
insoluble  as  well  as  of  the  soluble  portions  of  the 
sewage  from  Dorset-square,  London,  from  which  it 
appeared  that  the  amounts  of  the  above-mentioned 
substances  per  gallon  were  as  1 of  nitrogen  to  10 
of  organic  matter;  and  1 of  phosphoric  acid  to 
14 ’2  of  organic  matter. 

Again,  from  some  samples  of  sludge  deposits, 
collecL'd  hourly  throughout  the  day  at  Ealing, 
which  were  very  carefully  analysed  by  Mr.  Shep- 
heard,  F.C.f^.,  in  the  laboratory  of  Dr.  Frankland, 
the  following  results  were  obtained  as  the  ratio  of 
the  nitrogen  and  i)hosphoric  acid  to  the  organic 
matter  : — 

Nitrogen  1 Phosphoric  acid  1 

Organic  matter  26'o  Organic  matter  27 ’7 

The  foregoing  sets  of  experiments  were  made 
under  such  different  conditions  as  to  time  and 
place  and  length  of  trials,  that  it  is  somewhat 
difficult  to  arrive  at  a fair  mean.  But  an  unobjec- 
tionable course,  perhaps,  will  be  to  compare  the 
highest  and  lowest  results  with  the  composition  of 
faecc.51,  as  given  by  Rodcrer  and  Eichhorn,  and  take 
care  to  err,  if  we  do  err,  on  the  side  opposed  to 


that  which  we  are  endeavouring  to  prove.  These 
results  are  as  follows  : — 


Nitrogen 

Highest 

result. 

__  1 

Lowest 

result. 

1 

Mean 

result. 

1 

Faeces. 

1 

Organic  matter 

~ 10 

26-.5 

isTT 

16^ 

Phosphoric  acid 

_ 1 

1 

1 

1 

Organic  matter 

~ 14  Y 

22-9 

2G 

Dr.  Letheby,  after  carefully  comparing  the 
results  of  his  own  analyses,  which  were  very 
numerous,  with  those  of  Drs.  Way  and  Voelcker, 
and  the  figures  adopted  by  Drs.  Hofmann  and  Witt 
in  their  investigations,  came  to  the  conclusion 
that  in  the  suspended  matters  of  town  sewage  the 
ratio  of  the  nitrogen  and  the  phosphoric  acid  to 
the  organic  matter,  was — 


Nitrogen  

From 

excreta. 

1 

From  all 
other  refuse. 
1 

From  all 
sources. 
1 

Organic  matter 

15-5 

36'G 

Phosphoric  acid 

1 

1 

1 

Organic  matter 

10-9 

TsT 

TtITg 

It  would  appear,  from  a consideration  of  the 
foregoing  results,  that,  in  difftrent  towns,  owing 
to  the  influence,  chiefly,  of  other  refuse  than 
excreta,  the  ratio  of  the  fertilising  elements  to 
the  organic  matters  may  vary  considerably ; biit, 
looking  to  the  results  of  the  examinations  of  the 


the  London  sewage  sludge  will  be  under,  rather 
than  over,  stated,  if  we  assume  that — 

Niti'ogen  _ 1 Phosphoric  acid  _ J_ 

Organic  matter  ~ 20  Organic  matter  “ 27 

The  potash  is  the  tliird  and  only  remaining 
valuable  clement  found  in  sewage  sludge,  and, 
according  to  Letheby,  it  owms  its  presence  entirely 
to  the  f cecal  matters.  Any  potash  present  with 
granite  detritus  is  not  in  a condition  immediately 
available  for  plant  life,  and  cannot,  therefore,  be 
reckoned  as  of  any  manurial  value.  From  Way’s 
analysis,  the  proportion  of  potash  to  organic 
matter  in  faeces  is  as  1 to  18’6,  but,  from  the 
analyses  made  by  Dr.  Voelcker,  of  the  precipitated 
sludges  of  four  towns  named  in  Messrs.  Rawlin- 
son  and  Read’s  report,  viz.,  Bolton-le-Moors; 
Bradford,  Coventry,  and  I^eeds,  all  of  which,  ex- 
cepting Coventry,  are  deficient  in  faeces,  the  mean 
ratio  is — 

Potash  1 

Urganic  matter  51 

and  from  Dr.  V ay’s  analysis  of  the  sludge  of 
the  Dorset-square  sewer,  already  referred  to,  the 
potash  appears  to  have  equalled  the  of 

organic  matter  ; I therefore  ado]3t  the  as  the 
proportion  of  potash  likely  to  be  found  in  the 
metropolitan  sludge.  Recapitulating  the  results 
we  have  arrived  at,  we  may  assume  then  that  with 
each  part  of  the  three  fertilisers — nitrogen,  phos- 
phoric acid,  and  potash — there  will  be  associated 
in  the  sewage  sludge  of  London  20  parts,  25  parts, 
and  56  parts  respectively  of  organic  matter. 

We  have  now  to  see  to  what  extent  these  results 
will  be  influenced  by  admixture  with  detritus 
the  third,  and  by  far  the  most  variable,  as  well  as 
the  most  worthless,  component  of  sludge.  The 
detritus  should  on  every  accciint  be  excluded, 
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as  far  as  possible,  from  the  sewers.  At 
present,  however,  I shall  limit  my  observations 
to  the  separation  of  the  detritus  from  the  more 
valuable  organic  matters  when  the  sewage 
reaches  the  outfalls,  with  a view  to  its  ex- 
clusion from  the  manure  to  be  prepared  from 
the  sludge,  as  well  as  to  its  exclusion  from 
the  river.  That  this  can  be  effected  to  a con- 
siderable extent  will  be  evident  from  the  valu- 
able report  of  Captain  Calver,  from  which  I have 
already  quoted.  Captain  Calver  gives,  at  p.  16  of 
his  report,  two  analyses  by  Professor  William- 
son ; the  first  stating  the  amount  in  grains  per 
gallon  of  the  suspended  a,nd  dissolved  constituents 
of  the  sewage  as  it  issued  from  the  northern  outfall 
sewer ; the  second — the  amount,  similarly  stated, 
of  the  suspended  and  dissolved  constituents  of  the 
sewage  as  it  flowed  from  within  the  apron  of  the 
reservoir,  into  the  Thames  two  hours  after  high 
water,  that  is  to  say,  after  the  velocity  of  the  current 
was  diminished  and  the  sewage  had  deposited  the 
heavier  particles. 

Contents  in  G-eains  pee  Caelon, 


richer  in  nitrogen,  however,  as  was  to  have  been  | 
expected  from  the  analysis  of  London  sludges  by  ' 
Professor  Way. 

I should  here  remark  that  different  analyses  of 
London  sewage  vary  considerably  in  the  propor- 
tions of  the  mineral  and  organic  matters.  Letheby  1 
determined  that  the— 

Organic  matter  _ 1 

Mineral  matter  1'36 

It  would  appear,  however,  from  the  analyses  of 
London  sewage  given  in  the  Eivers  Pollution  Com- 
missioners’ first  report,  to  be — 

Organic  matter  1 

Mineral  matter  1-55 

and  Professor  Williamson’s  analysis,  from  Captain 
Calver’s  report,  gives — 

Organic  matter  1 

Mineral  matter  1-9 

As  the  detritus  imparts  no  value  to  the  sludge, 
but  has  a contrary  effect,  we  shall  err  on  the  safe 
side  if  we  assume,  as  Captam  Calver  states,  that — 


Suspended  Matters. 

iSTo.  1. 
One  hour 
before 
low  water. 

Ko.  2. 
Two  hours 
after 

high  water. 

Organic  matters 

37-24 

104-97 

Sand 

44-10 

23-52 

Iron,  alumina,  carbonate  of  lime, 
&c 

26-67 

23-01 

Total  suspended  matters  . . 

108-01 

151-50 

-\T  1 1 organic  matter  1 

I- or  iNo.  1 analysis  the  ' — ^ ^ — 

imneral  1-9 

and 

ForXo.  2 ,,  - 

” 1 

The  suspended  matters  in  the  sewage,  when 
issuing  from  the  sewer  into  the  reservoir,  con- 
tained only  34  per  cent,  of  organic  matter,  and  as 
tlie  sewage  issued  from  the  reservoir  into  the  river, 
the  suspended  matters  contained,  at  one  period  of 
^ tlieir  flow,  about  70  per  cent,  of  organic  matter.  To 
•this  extent,  therefore,  it  is  manifestly  possible  to 
effect  a separation  of  the  sand  from  the  more 
valuable  constituents  of  the  sewage.  We  require 
oidy,  forlhcpurposeof  this  separation,  an  additional 
reservoir  for  the  subsidence  of  the  lighter  organic 
matters,  after  the  heaviest  mineral  particles  have 
Ijcen  deposited  in  the  existing  reservoir. 

From  this  second  reservoir,  in  which  I would 
propose  that  the  sewage  should  have  a period  of 
(piiesccnco,  we  might  expect  the  sludge  to  show 
the  following  analysis: — 

( r)rganic  matter  (without  nitrogen)  . . 66-50 

I Nitrogen ** 

/ Phosplioric  acid  2 -80  tribasic  phosphate 

■ of  lime 

I Fotash  .* i .* 1 -25 

hand  and  inert  mineral  matter  ,22'68 


wr^amc  matter 


100-00 


a result  wlucli  corresponds  very  nearly  with  the 
comiiositiou  of  the  sludge  at  Ealing,  analysed  by 
Mr.  .Shcphcai'd,  already  referred  to.  It  is  a little 


Mineral  matter  2 

And  we  see  that  by  a period  of  repose  we  may 
easily  bring  the  ratio  to — 

Organic  matter  2 

Mineral  matter  ~ 

We  must  next  inquire  into  the  values  of  the 
fertilising  ingredients  of  the  sludge,  viz.,  the 
nitrogen,  calcic  phosphate,  and  potash. 

It  is  usual  with  agricultural  chemists  to  consider 
the  nitrogen,  associated  with  organic  matter  which 
freely  decomposes,  to  be  as  valuable  as  nitrogen  in  the 
form  of  salts  of  ammonia  ; for  instance,  in  guano, 
of  which  about  one  half  the  nitrogen  exists  in  the 
form  of  ammoniacal  salts,  and  the  other  half  as 
nitrogenised  organic  matter,  which  has  still  to  pass 
into  the  form  of  ammonia  before  it  becomes  opera- 
tive on  vegetation,  this  latter  half  is  considered  as 
valuable  as  the  first,  owing  to  the  quickness  with 
which  it  changes  into  the  ammoniacal  condition. 
In  night  soil,  the  rapidity  of  its  decomposition  also 
raises  its  nitrogen  to  the  rank  of  nitrogen  in  the 
form  of  salts  of  ammonia  ; but  when  faecal  matters 
have  been  washed  with  water,  so  that  they  become 
less  liable  to  putrefaction,  and  are  mixed  with  other 
nitrogenous  compounds,  such  as  hair,  vegetable 
debris,  &c.,  which  do  not  so  readily  decompose, 
some  deduction  from  the  value  of  the  nitrogen 
should  be  made.  Accordingly,  Dr.  Yoelcker,  when 
analysing  different  samples  of  sewage  manures  for 
the  report  on  sewage  disposal,  by  Messrs.  Kaw- 
linson  and  Head,  whilst  assigning  to  the 
nitrogen  the  same  value  as  if  it  existed  as 
ready-formed  ammonia,  stated  expressly  that 
he  did  so  in  order  to  avoid  the  charge  of 
having  put  too  low  a value  upon  these  manures  ; 
and  in  spealdng  on  the  same  subject  at  the 
Institution  of  Civil  Engineers,  on  the  28th  March, 
1876,  the  price  of  ready-formed  ammonia  being  at 
that  time  16s.  per  unit,  he  said  that  15s.  per  unit 
would  be  too  high  for  the  value  of  nitrogen, 
reckoned  as  ammonia,  before  its  conversion  into 
such.  Consequently,  Dr.  Voeleker  estimated  that 
the  calculated  value  of  nitrogen,  not  already  con- 
verted into  ammonia,  should  be  less  than  the  value 
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of  ready-formed  ammonia  by  at  least  6.J  per  cent, 
on  the  value  of  the  latter.  Probably,  therefore,  we 
may  safely  calculate  nitrogen,  before  conversion, 
as  being  worth  10  per  cent,  less  than  the  market 
value  of  nitrogen  in  aminoniacal  salts,  such  as  sul- 
phate of  ammonia.  The  market  price  of  this  sub- 
stance is  at  present  20s.  per  unit.  I will,  therefore, 
take  the  nitrogen  at  18s.  per  unit.  Concerning  the 
the  value  of  phosphoric  acid,  which  varies  con- 
siderably as  it  exists,  in  a condition  either  of 
insolubility  or  of  solubility,  I must  speak  at  some 
length  ; this  material  being  one  I propose  to  add  to 
the  sludge,  as  I shall  hereafter  explain,  in  such  a 
manner  as  to  convert  this  ingredient  into  precipi- 
tated phosphate  of  lime.  Any  error  in  its  a.ssumed 
value  is,  therefore,  of  especial  importance. 

Er.  Yoelcker  made  a very  exhaustive  series  of 
experiments  for  the  Eoyal  Agricultural  Society  on 
the  solubility  of  phosphatic  materials,  and  he  drew 
the  following  conclusions  amongst  others  from  his 
investigations.  “ Pure  and  dried  phosphate  of 
lime  is  sparmgly  soluble  in  water.” 

“In  a moist  state,  and  in  the  voluminous  con- 
dition in  which  it  is  obtained  by  precipitation 
from  its  solution,  it  is  about  four  times  as  soluble 
in  water  as  it  is  after  it  has  been  dried  and  heated.” 
“The  earthy  phosphates  in  Peruvian  and  phos- 
phatic guanos,  still  containinga  good  deal  of  organic 
matter,  or  salts  of  ammonia,  are  sufficiently  soluble 
in  water  to  be  readily  appropriated  by  plants.”  And 
in  a letter  to  me.  Dr.  Yoelcker  writes,  “the  absence 
of  acidity  in  the  manure  is  an  advantage  when  it 
is  applied  to  land  deficient  in  lime.  There  are 
many  such  soils,  and  on  these  phosphoric  acid,  in 
the  shape  of  precipitated  phosphates,  products  a 
better  effect  upon  vegetation  than  j)hosphoric  acid 
in  the  shape  of  an  acid  soluble  superphosphate,  for 
unless  the  acid  is  rapidly  neutralised  by  the  alkaline 
elements  (notably,  the  lime  in  the  soil)  and  pre- 
cipitated in  the  soil,  it  cannot  benefit  the  crop  to 
which  the  superphosphate  is  applied.  On  the 
otherj  hand,  if  there  is  a sufficient  amount  of  lime 
or  of  other  basic  constituents  in  the  land  to  pre- 
cipitate the  phosphate  in  superphos])hate,  I con- 
sider it  better,  as  regards  the  distribution  of  phos- 
phoric acid  in  the  land,  to  apply  the  manure  in  the 
shape  of  superphosphate  than  in  the  form  of  pre- 
cipitated phosphate.  It  is,  moreover,  impossible 
to  distinguish  by  chemical  means,  with  any  degree 
of  accuracy,  precipitated  from  ordinary  phosphate 
of  lime,  and,  in  consequence,  purchasers  of  manure 
will  regard  a guaranteed  per-centage  of  phosphates, 
actually  soluble  in  water,  with  more  favour  than 
a giiaranteed  per-centage  of  insoluble  phosphates 
which  may  be  present  in  a manure,  partly  as  pre- 
cipitated, and  partly  as  ordinary  insoluble  phos- 
phates ;”  and  he  suggests  that  a firm  should  sell 
manure,  in  which  precipitated  phosphates  occur  in 
plenty,  “without  any  analytical  guarantee,  but  on 
an  established  reputation  for  introducing  into  the 
manure  precipitated  phosphates  only,”  and  thus 
“ give  the  public  a reasonable  guarantee  they  are 
really  present  in  a precipitated  form.” 

It  would  appear,  then,  that  Dr.  Yoelcker  looks 
upon  precipitated  phosphates  as  being  intrinsically 
little  inferior,  and  for  some  soils,  superior  to  acid 
superphosphate,  and  as  far  as  agriculture  is  con- 
cerned, the  precipitated  might  be  substituted  for 
the  perfectly  soluble  phosphate,  without  appreciable 
loss  of  manurial  efficacy.  The  difficulty  lies  in  the 


analysis,  and  is  essentially  a technical  or  e,  whichit  is 
to  be  hoped  chemists  will  find  the  way  of  overcoming, 
as  precipitated  phosphates  are  brought  more  into 
use.  Indeed,  there  are  some  who  are  already  com- 
mencing to  listen  to  the  complaints  raised  against 
snch  unjust  valuations  of  manure  as  are  given  by 
chemists  in  respect  of  precipitated  phosphates,  and 
Mr.  Sibson,  in  his  useful  little  work  on  artificial 
manures,  says — “The  identification  of  this  form 
of  phosphate  (reduced  or  precipitated  phosphate) 
being  thus  often  a matter  of  importance,  I now 
give  its  approximate  amount  when  so  required ; at 
the  same  time,  I should  plainly  state  that  I con- 
sider it  distinct  from  soluble  phosphate,”  and  he 
gives  the  following  scale  of  prices  per  unit,  for 
fertilisers  for  1878,  such  prices  “being  intended  to 
apply  to  the  purchase  of  manures  under  the  cir- 
cumstances usually  prevailing  in  agricultural  dis- 
tricts, when  they  are  supplied  in  bags,  carriage 
paid,  and  credit  given.  When  bought  in  quantities, 
in  bulk,  for  ready  money,  or  fetched  from  the 
works,  of  course  a lower  scale  would  apply  ” : — 


Price  per  unit  for — s.  d. 

Soluble  phosphate 4 6 

Ditto  in  mineral  superphosphates 4 0 

Pi-ecipitated  phosphates  3 6 

Insoluble  phosphate  (bone  or  guano) 2 6 

Insoluble  mineral  phosphate,  up  to  7 per  cent.  1 0 

Potash  sidphate 3 6 

Ammonia  20  0 


There  can  be  no  doubt  that  precipitated  phos- 
phates mingled  with  the  decomposing  matters  of 
sludge,  a very  putrescible  substance,  are,  under 
conditions,  highly  favourable  to  solubility.  As  may 
be  seen,  from  the  investigations  of  Dr.  Yoelcker, 
aminoniacal  salts  materially  increase  the  solubility 
of  phosphates.  And  since,  as  is  well  known  to 
chemists,  phosphate  of  lime  is  easily  soluble  in 
carbonic  acid,  and  both  ammonia  and  carbonic 
acid  result  from  the  decomposition  of  the  organic 
substances,  there  seems  no  reason  for  giving  to  pre- 
cipitated phosphates  in  sludge-manures  a lower 
value  than  that  assigned  to  them  in  Mr.  Sibson’s 
table,  under  the  terms  of  sale  to  which  that  table 
is  intended  to  apply.  To  the  phosphates  naturally 
accompanying  the  organic  matters  which  the  sludge 
contains,  we  should  assign  the  same  value  as  in  the 
case  of  bone  or  guano. 

Let  us  now  investigate  the  cost  of  producing 
precipitated  phosphate  of  lime,  intermingled  with 
sludge.  I should  premise  that,  as  our  object  is  not 
the  preparation  of  a dry  superphosphate,  such  as 
is  manufactured  for  the  market,  a much  freer 
supply  of  water  is  admissible  than  in  the  ordinary 
process  of  manufacture,  where  a dry  powdery  con- 
dition is  essential  in  the  finished  product ; a con- 
dition, moreover,  somewhat  difficult  to  obtain. 
The  use  of  plenty  of  water  much  facilitates  the 
process  of  solution,  by  enabling  the  acid  to  act 
more  freely  and  perfectly  on  the  mineral.  It  also 
does  away,  in  great  measure,  with  the  noxious 
fumes  evolved  in  ordinary  superphosphate  making, 
so  that  the  process  can  be  carried  on  without  any 
extraordinary  precautions.  The  mixing  may  be 
effected  in  strong  wooden  troughs,  about  9 ft.  by 
4 ft.  by  3 ft.,  pitched  inside,  and  the  dilute  acid 
and  mineral,  finely  powdered,  should  be  stirred 
together  for  some  minutes,  until  all  action  ceases. 
For  one  charge  of  a vessel  such  as  the  above, 
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there  "will  be  required  about  20  cwt.  of  Cam- 
bridge coprolites  and  17  cwt.  of  brown  sulphuric 
acid  j cr  if  mineral  phosphates,  with  less  car- 
bonate of  lime  than  Cambridge  coprolites,  be  used, 
a little  less  acid  is  needed.  Enough  water  should  be 
used  in  order  to  leave  the  mixture  in  a more  than 
semi-fluid  condition,  in  a state  in  fact  which  admits 
of  being  readily  mingled  with  the  sludge;  this 
sludge  must  have  previously  had  mixed  with  it  a 
sufficiency  of  milk  of  lime  to  leave  the  mixture 
allcaline  after  the  application  of  the  phosphoric 

acid.  , -n  • i. 

The  cost  of  bringing  the  phosphoric  acid  into 
solution,  and  of  adding  the  lime,  will  be  as  follows. 
I obtain  the  jiroportions,  excepting  for  the  lime 
and  the  Avater,  from  Mr.  Sibson’s  work  on  arti- 
ficial manures,  from  which  I have  also  taken  the 
above  account  of  a suitable  mixing  trough  : — 


20  cwt.  of  Cambridge  coprohtes,  ground 
17  ,,  of  brown  acid  at  £4  0 0 


£3 

3 


of  quicklime  at  16s 0 

' 0 ,,  of  water 

Labom  of  mixing  21  tons  of  dry  solid  matters 

and  wear  and  tear  of  troughs 0 

2^  tousof  diysohd matter,  containing  l,600lbs. 


5 

8 

2 

nil. 


2 4 


of  tribasic  phosphate  of  lime,  cost 6 18  0 

1 M-iiig  a little  less  than  2s.  per  unit  for  a material  which 
M r.  Sibson  values  at  3s.  6d.  per  unit,  dehvered  to  the  con- 
.‘,umor  in  bags,  carriage  paid. 

There  would  then  appear  to  be  a fair  profit  on 
the  treatmentof  phosphatic  materials,  if  introduced 
ill  this  way,  into  a manure  which  would  find  a 
market.  1 shall  now  proceed  to  show  that  there 
is  every  probability  of  being  able  to  dispose  of  this 
manure  at  a price  approaching  that  at  which  its 
constituents  Avould  be  valued  by  chemists. 

Lot  us  first,  however,  consider  the  value  of  the 
f'-  l iilisers  already  existing  in  the  sludge,  to  which 
it  is  i>i-r.posed  to  add  lime,  and  subsequently  a solu- 
ti'Ui  -d  superphosx)hate,  and  thus  to  precipitate 
the  Soluble  jihosphate.  From  the  scale  of  prices 
by  .M  r.  Sibson,  given  above,  we  shall  have  to  deduct 
from  the  value  assigned  to  ammonia  10  per  cent., 
owing  to  the  fact  that  in  sludge  that  compound 
lies  no  oxistcncp,  nitrogen  only,  capable  of  forming 
it,  being  jirescnt.  This  will  reduce  the  value  to  18s. 
r unit,  and  our  figures  will  stand  thus  : — 

r-’.-.lO  organic  matter  (witliout  nitrogen)  . . nil 
:>•.>)  nitrogen  (r:  4 •25  ammonia  at  18s.  per 

anit  £3  16  6 

^ ■')7  ]>]ioMj)hatc  at  2s.  6d.  per  unit 0 15  2 

’ •2'>  jiota.  h (r=2'30  sulxihato  of  potash,  at 

mI.  ]ier  unit)  0 8 0 

: ’ -h  and  ancl  other  minerals nil 


determine  the  beneficial  action  of  the  other 
mineral  ingredients;”  and,  as  Liebig  says, 

“ the  phosphoric  acid  insures  and  increases 
the  action  of  the  ammonia.”  Dr.  Voelcker  is  of 
opinion  that,  for  a manure  for  general  purposes,  the 
proportion  of  the  phosphate  of  lime  should  be  to 
the  ammonia  of  the  manure  as  4 is  to  1.  M. 
Ville  specifies  that  the  phosphate  of  lime  should 
be  to  the  ammonia  in  ratios  varying  from  about 
4 to  1^  to  4 to  I,  according  to  the  nature  of  the 
crop.  If  we  assume,  therefore.  Dr.  Voelcker’s 
decision  to  be  approximately  correct  for  a general 
manure,  we  shall  have  to  add  to  the  sludge  about 
85  per  cent,  of  precipitated  phosphate,  after  which 
its  composition  and  value  would  stand  thus.  But 
in  order  to  avoid  any  appearance  of  making  out 
too  good  a case  for  my  project,  I will  value 
the  finished  manure  on  a scale  which  can  scarcely 
be  cavilled  at  by  the  most  arrant  unbeliever  in  the 
efficacy  of  sewage  manure.  The  valuation  of  the 
ammonia  is  that  adopted  by  Dr.  Voelcker  in 
Messrs.  Eawlinson  and  Eead’s  report,  namely, 
8d.  per  pound.  This  price  was  based  on  the  then 
market  price,  which  was  unusually  low. 

50-15  organic  matter  (without  nitrogen) ....  nil 

2-64  nitrogen  (zz  3 -21  ammonia)  at  15s.  per 

unit £2  8 2 

4'58  phosphate  associated  with  the  sludge 

at  2s.  per  unit 0 9 2 

8-23  precipitated  phosphate  (added  to 

sludge  at  2s.  6d.  per  unit)  1 0 7 

1-73  potash  sulphate  '9  potash  at 

3s.  9d.  per  unit) 0 3 4 

16-08  sulphate  of  lime,  &c.,  from  superphos- 
phate  nil 

16-55  sand,  &c nil 


99-96 

Value  estimated  on  the  manure  in  the  per- 


1 3 


£4  19  8 


In  onb  r to  aficoi-fain  the  quantity  of  precipitated 
].])Osi>liat<!  wliif^h  should  be  added  to  the  manure, 
l»  t 11^  see  wlmt  iiroi^ortion  is  necessary  to  give  the 
utmo.--t  • (Ibct  to  the  above  amount  of  ammonia.  I 
sliouM  liere  j>oint  out  that  idiosjihates  have  been 
]>roved  to  be  tin*  ingrcdicTits  without  which  plants 
eannof  thrive,  or  even  live.  If  any  of  the  other 
7iiiner!il  elements  found  in  plants  are  absent  from 
u soil,  the  jilants  may  become  stunted,  and  bear  a 
very  low  croj)  of  fruit,  but  they  jiass  through  the 
cycle  of  life  ; if  X)hosphatcs  are  absent,  however, 
they  die.  “ Phosphates,  therefore,  not  only  aid 
themselves  in  the  nutriment  of  jdants,  but  they 


fectly  dry  condition £4 

Dr.  Voelcker,  in  reporting  to  Messrs.  Eawlinson 
and  Eead  on  samples  of  sludge  manure  submitted 
to  him  by  them,  says  that: — “It  is  manifestly 
practically  wrong  to  estimate  the  money  value  of 
such  bulky  and  poor  manures  by  the  same  standard 
of  prices  at  which  the  commercial  value  of  guano, 
bone  dust,  sulphate  of  ammonia,  and  similar 
concentrated  artificial  manures  are  estimated. 
A more  rational  and  correct  estimate  of 
the  true  value  of  sewage  and  night  sod 
manures  is  attained  by  comparing  them  with 
ordinary  farm-yard  manure,  and  the  price  which 
is  paid  for  the  latter,”  and  he  expresses  the  opinion 
that  the  utmost  a farmer  can  afford  to  pay  for 
good  dung  of  the  theoretic  value  of  15s.  per  ton, 
if  he  has  to  cart  it  half  a mile,  would  not  exceed 
7s.  6d.,  or  half  its  estimated  value. 

On  the  other  hand,  he  thinks  that  manures  sell 
better  at  the  value  of  £8  8s.  per  ton,  than  if  they 
have  a higher  value.  Manifestly,  therefore,  if  he 
is  right  in  his  view,  at  this  price  the  theoretic  and 
market  values  of  manures  should  coincide.  I 
think,  indeed,  I might  venture  to  say,  that  he  con- 
siders that  they  do  so,  even  at  the  price  of  £6  per 
ton.  Some  deduction,  in  any  case,  must  be  made 
therefore,  from  the  value  at  which  the  above 
estimate  of  the  mixture  of  prepared  sludge  and 
precipitated  phosphate  works  out,  and  what  this 
deduction  should  be  may,  perhaps,  be  best  arrived 
at  by  following  the  course  pursued  by  Messrs. 
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Hofmann  and  Witt,  to  show  the  disadvantages  of  j The  mixture  now  becomes  surprisingly  inodorous 

. ««  -i-  1"%  i* Vi  r\*  rri-n  r\  F F n rv*i*CkO  Fot*  tvo  T'4'  /^T  1 F • F ri  i 


feeble  manures.  I may  then,  for  simplicity’s  sake, 
^suppose  the  one  manure  to  have  a value  of  £8,  the 
other  of  £4,  without  entailing  an  error  of  any  con- 
sequence. Thus  : — 


Spreading 


Price  of  one  ton  of  good  manure  at  factory . , 


Price  of  one  ton  of  good  manure  at  factory . 

Carriage  for  five  miles 

Spre^ing  


£8 

0 

o| 

0 

0 

9 

£8 

0 

9 

£8 

0 

0 

0 

1 

6 

£8 

1 

6 

£8 

0 

0 

0 

2 

0 

0 

0 

9 

£8 

2 

9 

£8 

0 

0 

0 

4 

0 

0 

1 

6 

£8 

5 

6 

£8 

0 

0 

0 

5 

0 

0 

0 

9 

£8 

5 

9 

£8 

0 

0 

0 

10 

0 

0 

1 

6 

considering  the  origin  of  the  greater  part  of  it;  the 
organic  matter  also  loses  its  slimy,  glutinous  nature ; 
and  assisted  by  the  precipitated  phosphates  and 
the  crystalline  sulphate  of  lime,  intimately  incor- 
porated with  it,  the  compound  drains  and  dries  with 
comparative  rapidity. 

These  additions  will  cost  for  materials  about 
16s.  6d.  per  ton  of  prepared  manure,  as  may  readily 
be  seen  by  valuing  the  precipitated  phosphate  con- 
tained in  it  at  the  2s.  per  unit  which  we  found  to  be 
the  cost  of  making  it.  To  remove  the  sludge  from  the 
tanks  and  to  dry  it,  including  all  the  expenses  of 
treatment,  except  the  cost  of  building  tanks,  will 
amount  to  about  20s.  per  ton.  This  gives  as  the 
profit  on  the  manure  (£3  10s.,  less  £1  16s.  6d.), 
£1  13s.  6d.  per  ton;  or,  say,  £1  10s.  per  ton. 

Sir  Joseph  Bazalgette  estimated  a few  years  since 
that,  roughly  speaking,  each  gallon  of  sewage- 
water  carries  down  Avith  it  100  grains  of  sus- 
pended matters,  and  the  daily  discharge,  Capt. 
Calver  says,  is  120,000,000  gallons  in  dry  weather. 
This  would  yield  279,225  tons  of  solid  matter  per 
{ annum,  which  quantity  Capt.  Calver  thinks  too  low 
an  estimate.  This  estimate  is,  however,  considerably 
higher  than  would  follow  from  the  analyses  given 
by  Hofmann  and  Witt,  and  by  the  Eivers’  Poling 
tion  Commissioners.  I do  not  think  that  it  can 
be  assumed  that  the  organic  matter  is  more  than 
from  50,000  to  55,000  tons  per  annum,  and,  if  we 
add  to  this,  for  detritus  and  mineral  matter,  double 


£8  11  6 

Therefore,  at  a distance  of  five  miles,  there  is  a 
relative  disadvantage  in  using  the  sewage  manure 
of  5s.  9d.  ; and,  at  a distance  of  two  miles  only,  of 
2s.  9d.  If  we  say,  then,  that  the  manure— allowing 
for  10  per  cent,  of  water,  which  it  should  contain — 
has  a value  of  £3  10s.  per  ton,  we  probably  shall 
not  be  far  from  the  price  which  would  be  given 
for  it  by  farmers,  when  once  they  understood 
its  merits,  within  a radius  of  four  or  five  miles 
from  the  manufactory.  In  such  situations  as 
those  which  would  be  occupied  by  the  works 
on  cither  side  of  the  river,  the  market  would 
by  no  means  be  limited  to  a radius  of  five 

miles  from  them ; for,  with  water  carriage,  the  | them  only  a small  proportion 
farmers  along  the  whole  course  of  the  river  would 
probably  draw  their  supplies  of  manure  from  these 
factories.  If  the  sales  would  even  cover  the  ex- 
penses of  manufacturing  the  manure,  as  the  pro- 
co.ss  w’ould  be  the  means  of  keeping  the  most 
deleterious  part  of  the  sludge  out  of  the  river,  it 
manifestly  would  be  inexcusable  to  continue  to 
throAv  the  solids  into  the  Thames.  Let  us  see, 
then,  what  these  expenses  would  be. 

The  first  operation,  when  the  supernatant  water 
is  drawn  off  from  the  deposit  (wFich  will  consist 
of  about  nine  parts  of  liquid  to  one  of  solid), 
is  to  add  to  the  sludge  about  two -thirds  per  cent, 
of  quick  lime,  slaked,  and  made  into  milk  of  lime. 

This  is  effected  by  running  the  milk  over  it,  and 
then  stirring  the  compound,  which  will  effectually 
deprive  the  sludge  of  noxious  smell.  The  next  step 


Williamson,  we  arrive  at  only  150,000  or  165,000  tons 
of  solid  suspended  matters  per  annum;  whereas,  with 
Dr.  Letheby’s  estimate,  we  should  get  no  more  than 

116.000  tons,  and  from  the  analyses  of  the  Eivers’ 
Pollution  Commissioners,  and  Drs.  Hofmann  and 
Witt,  only  130,000  tons  per  annum.  Concerning  the 
quantity  of  solid  organic  matter  in  Thames  sewage, 
we  may  speak  with  much  more  confidence,  then,  of 
the  quantity  of  the  solid  mineral  matter.  Different 
estimates  of  the  former  vary  less  than  5 per  cent. 

Taking  the  lower  of  the  above  estimates,  so 
as  not  to  overstate  my  case — say,  150,000  tons — 
it  may  readily  be  seen  from  the  analyses 
that  we  may  reasonably  hox^e  to  effect  a rough 
separation  of  the  deposit.  Thus,  in  a first 
set  of  depositing  tanks,  wo  should  keep  back 
four-fifths  of  the  heavier  particles,  entangling  with 
them  only  a small  proportion  of  the  organic 
matter ; and,  in  a further  set  of  tanks,  in  which 
the  sewage  would  be  brought  to  complete 
quiescence,  we  might  recover  four-fifths  of  the 
organic  matter  (or  40,000  tons),  mixed  with  half 
its  weight  of  mineral  matter,  making  a total  of 

60.000  tons  available  for  the  manufacture  of  a 
manure. 

To  this  60,000  tons,  we  have  to  add  about  one- 
third  for  the  phosphates,  &c.,  mixed  with  them  in 
the  manufacture,  giving  us,  as  the  total  amount  of 
manure,  reckoned  dry,  80,000  tons,  or  with  the 
moisture,  .which  we  will  take  at  10  per  cent,  say, 

88.000  tons. 

The  question  of  what  is  to  be  done  with  the 
sand  or  silt  deposit,  amounting  to  90,000  tons  per 
annum,  must  also  naturally  suggest  itself.  What 
ought  not  to  be  done  with  it  is  quite  certain ; we 


must  be  to  mix  with  the  limed  sludge  such  a quantity  ought  not  to  cast  it  into  the  river.  It  maybe 
of  the  prepared  superphosphate  as  will  nearly,  but  quickly  dealt  with,  and  rendered  perfectly  clean,  by 
not  quite,  neutralise  the  lime  previously  added,  j passingit  through  one  of  Fryer’s  destructors,  heated 
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with  waste  cinders,  which  are  now  a drug  in  the  I 
market,  and  most  difficult  to  dispose  of;  or  it  might 
be  used  for  reclaiming  a portion  of  the  marshes  at 
the  expense  of  pumping  it  to  some  little  distance,  as 
was  suggested  by  one  of  the  Eoyal  Commissions,  in 
reference  to  the  whole  of  the  deposit.  Surely  even 
this  last  plan  would  be  preferable  to  putting  it  into 
the  river  and  dredging  it  out  again,  and  then 
having  it  still  to  dispose  of. 

If  the  Metropolitan  Board  take  measures  to  keep 
out  of  the  river  the  whole  of  the  suspended  matters 
which  will  deposit  in  tanks  of  a size  moderate,  as 
compared  with  the  total  volume  of  sewage  water, 
they  will  have  done  much  towards  rendering  the 
London  sewage  practically  harmless,  as  will  be 
readily  apparent  from  the  following  statements 
in  the  reports  of  various  Eoyal  Commissions  : — 

“ The  chief  part  of  the  nuisance,  arising  from  the  dis- 
charge of  sewage  into  the  rivers  and  streams,  may  he 
obviated  by  simply  arresting  the  solid  matters  in  the 
liquid. 

‘ ‘ By  far  the  greatest  part  of  the  solid  matter  which 
is  held  in  suspension  in  water  is  readily  deposited  in 
rivers,  covering  the  banks  with  mud,  permanently  rais- 
ing the  beds,  gradually  destroying  the  scouring  power 
and  partially  silting  such  rivers  up. 

“ That,  however,  the  appearance  of  the  water  may  be 
improved  after  these  deposits  have  taken  place,  yet  the 
deposited  matters  lying  in  the  bed  of  the  current  are 
under  conditions  favourable  to  putrefaction,  and  when 
the  foul  mud  is  disturbed  by  the  prevalence  of  rain  and 
during  floods,  it  sends  forth  its  effluvia  among  the 
populations  which  are  near,  and  even,  in  the  course  of 
the  rivers,  far  distant.” 

In  short,  successive  Eoyal  Commissions  have 
repeated  the  truths  told  to  the  Metropolitan  Board 
by  their  own  advisers,  Messrs.  Bidder,  Hawksley, 
andBazalgette,  in  their  report  on  the  main  drainage. 
They  have  further  informed  them  that  “covered 
reservoirs,  of  moderate  size,  ought  to  be  constructed 
near  each  outlet,  for  the  reception  of  the  sewage 
Avater  until  it  shall  be  discharged  during  the  first 
hours  of  the  descending  tide,  or  to  enable  it  to  be 
defecated  by  lime  or  other  chemical  agent”  (Ee- 
port,  p.  99),  “before  admission  into  the  river,” 
with  a view  “to  the  realisation  of  its  fertilising 
contents  if  such  should  hereafter  become  commer- 
cially valuable. (Report,  pp.  98  and  99.) 

In  the  foregoing  recommendation  then,  I have 
not  exceeded  that  which  Sir  Joseph  Bazalgette  him- 
self thought  imperative,  upwards  of  20  years  ago, 
when  his  main  drainage  scheme  was  devised;  but  in 
ord(‘rthat  the  sludge  tobe  used  for  manure  may  not 
be  degraded  by  the  mixture  with  it  of  a bulky  pre- 
cipitate of  catbonatc  of  lime,  I have  suggested  that 
thf‘  coarser  mineral  suspended  matters  may  first  be 
allowed  to  deposit  in  a subsidiary  tank,  and  next 
that  the  sewage  may  be  given  a period  of  greater 
rest  in  oj’der  that  the  suspended  organic  matters 
may  separate  from  the  liquid,  and  be  made  avail- 
able for  manurial  purposes.  Finally,  I would  urge 
upon  the  Metropolitan  Board  the  importance  of 
cai-rying  out  the  recommendation  of  their  present 
adviser,  given  when  he  was  acting  with  the  above 
gentlemen,  and  I would  recommend  them  to  take 
steps  for  maldng  the  defecation  of  the  sewage 
perfect  by  precipitating  it  with  milk  of  lime.  Subsi- 
dence alone  will  not  effect  the  perfection  of  clarifi- 
cation which  the  nation  might  fairly  require,  if  the 
sewage  of  London  is  to  be  thrown  into  the  noblest 
river  they  possess. 


If  this  further  treatment  be  undertaken  it  gives  | 
us  another  large  quantity  of  worthless  matter  to  i 
be  disposed  of.  For  by  using  12  grains  of  lime  per  i 
gallon,  it  would,  with  the  carbonate  of  lime  derived 
from  the  sewage  water,  and  other  matters  thrown 
down,  occasion  a total  deposit  of  quite  220,000 
tons  per  annum.  This  I would  deal  with  in  one 
or  the  other,  or  all  of  the  following  methods  : — - 

Firstly.  By  adding  the  proper  proportion  of  clay 
to  be  obtained  from  the  river  banks  with  the  requi- 
site amount  of  milk  of  lime,  so  as  to  enable  the 
deposit  to  be  burned  into  Portland  cement,  as  is 
now  done  at  Burnley,  under  much  less  favourable 
conditions  than  would  exist  under  the  circumstances 
I have  pointed  out. 

Secondly.  Byreburning  the  precipitate,  and  using 
it  for  a fresh  portion  of  sewage;  this  operation 
might  be  repeated  six  times,  after  which  the 
calcined  deposit  might  be  used  for  the  manure 
process,  or  it  might  be  sold  for  phosphatic  agri- 
cultural lime.  The  phosphoric  acid  thus  recovered 
would  be  woidh  upwards  of  £20,000  per  annum. 

Thirdly.  By  selling  the  deposit  as  atop  dressing  , 
for  land,  for  which  purpose  farmers  might  be  will- 
ing to  give  for  it  say  Is.  per  ton  pumped  into 
barges. 

I have  endeavoured  to  put  my  suggestions  to  I 
you  without  any  exaggeration,  and  I noAV  commend  | 
my  estimates  and  figures  to  the  attention  of  those  | 
interested  in  this  question,  andcapable  of  examining  j 
into  the  accuracy  of  my  deductions.  The  only  point  | 
on  which  I myself  see  any  grounds  for  doubt,  is  on 
the  question  of  what  proportion  of  the  detritus  it  is 
practically  possible  to  separate  from  the  organic 
matters.  To  effect  such  a separation  as  I have 
assumed,  would  not,  I submit,  be  a difficult  task 
for  engineers,  and  the  experiment  could  be  made 
at  a trifling  expense.  The  cost  of  the  tanks,  if 
executed  in  concrete,  would  probably  not  exceed 
£100,000,  and  as  the  sale  of  the  manure  might  be 
expected  to  realise  £132,000  per  annum,  it  wmuld 
certainly  be  sufficient  to  cover  the  interest  on  this 
sum  together  with  the  expense  of  disposing  of  the 
sand. 

I trust  that  the  Metropolitan  Board  of  Works 
will  give  their  careful  attention  to  these  figures,  and 
at  any  rate  attempt  to  keep  out  of  the  river  all  that 
can  be  detained,  without  further  taxing  the  rate- 
payers of  the  metropolis.  The  only  reasonable 
objection  that  can  be  urged  against  my  suggestions 
is  that  there  might  be  a difficulty  in  finding  a 
market  for  so  large  an  amount  of  manure  of  a com- 
paratively low  standard.  If  those  in  authority 
turn  a deaf  ear  to  my  arguments,  I venture  to 
hope  that  Parliament  will  intervene,  and  no  longer 
bestow  upon  the  Thames  the  unenviable  distinction 
of  being  the  only  filthy  river  in  the  country. 


DISCUSSION. 

Dr.  Frankland,  F.E.S.,  thought  G-eneral  Scott  had 
done  good  service  in  drawing  attention  to  a grave  and 
continually  increasing  evil  in  the  Thames,  as  well  to 
a probable  remedy  for  it.  His  experience  in  this 
matter  taught  him  that  the  best  remedy  for  a nuisance 
of  this  kind  was  the  distribution  of  sewage  on  land  ; but 
that  seemed  quite  out  of  the  question  in  the  present  case. 
Indeed,  the  difficulty  of  acqriiring  land  for  such  pur- 
poses was  becoming  greater  every  year  ; and,  therefore, 
other  means  of  rendering  the  sewage  of  towns  at  least  in- 
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offensive  must  be  resorted  to.  Tbe  chief  points  raised 
bj  the  paper  were — 1.  Could  the  suspended  matters 
be  deposited  without  artificial  precipitation ; 2.  Could 
they  be  dried  and  made  into  marketable  manure  without 
causing  a nuisance  or  losing  the  valuable  ingredients  ; 
and  3.  W^iat  would  be  the  value  of  the  manure,  or  in 
other  words,  the  profit  or  loss  attending  the  process? 
To  the  first  question  he  should  hesitate  to  give  a decided 
answer,  but  he  was  inclined  to  think  that  the  entire  pre- 
cipitation of  siispended  matters  wfithoiit  the  use  of  some 
precipitant  could  not  be  effected  ; at  the  same  time,  this 
imperfect  precipitation  would  be  a great  gain,  as  only 
the  lighter  particles  would  gain  access  to  the  river ; and 
with  proper  regulations  as  to  the  time  of  discharge  with 
regard  to  the  tide,  they  would  probably  be  carried  out 
to  sea,  without  being  deposited  to  any  appreciable  extent. 
To  the  second  question  he  should  reply  that  the  collec- 
tion and  drying  of  deposit  from  London  sewage  could 
only  be  effected,  without  considerable  nuisance,  by  the 
use  of  some  deodoriser,  and  the  choice  of  an  agent  was  a 
matter  of  some  difficulty.  Tliere  were  many  wliich 
could  be  used,  but  most  of  them  added  considerably  to 
the  bulk  of  inert  matter,  which  was  a disadvantage  in 
this  case.  Itwas  also  impoi-tant  that  the  material  em- 
ployed should  be  of  such  a character  that  its  effect 
would  cease  after  a time,  or  otherwise  it  would 
greatly  diminish,  if  not  destroy,  the  value  of  the 
manure,  at  any  rate  if  the  manui-e  material  were  of 
an  organic  character,  which  depended  for  its  value  on 
undergoing  decay.  The  milk  of  hme,  if  it  were  effectual 
in  the  proportion  suggested,  would  not  be  objectionable 
from  its  bulk,  but  he  had  some  doubt  whether  the  small 
proportion  recommended  would  be  sufficient  to  prevent 
putrefaction  rapidly  setting  in.  He  would  suggest, 
therefore,  the  feasibility  of  emplojung  sulphurous  acid. 
On  a large  scale  this  was  a very  cheap  disinfectant ; it 
was  very  effective,  and  it  ceased  to  be  so  after  a short 
time,  because  it  became  oxidised  into  sulphm-ic  acid, 
which  was  comparatively  inert,  and  rather  contributed 
to  the  value  of  the  maniu-e  than  otherwise.  Moreover, 
there  were  some  objections  to  the  use  of  lime  even  in 
small  quantities.  If  the  slightest  excess  were  added,  the 
subsequent  drying  would  be  attended  with  the  evolution 
of  ammonia,  and  consequent  loss  in  manurial  value. 
Sulphurous  acid  would  have  precisely  the  opposite  effect, 
as  it  woiild  retain  the  ammonia  and  prevent  its  being 
tlriven  off  during  the  drying.  On  the  third  point, 
which  was  perhaps  the  most  important  of  all.  General 
Scott  had,  as  far  as  his  experience  went,  somewhat 
overi'atcd  the  value  of  tliis  material  as  a manure.  His 
e.xpericnce  was,  that  after  the  separation  of  the  detritus 
from  Loudon  sewage,  the  maximum  pcr-ccntage  of  or- 
ganic matter  was  63,  whilst  the  minimum  was  21,  the 
average  being  39^  ; and  these  high  iier-cehtages  were 
obtained  under  exceptionallj'  favoiirable  circumstances, 
because,  in  the  collection  of  these  samples  of  sewage, 
little  or  none  of  the  so-called  detritus  was  mixed  with 
it  at  all ; it  was  to  some  extent  a settled  sewage,  whilst 
the  susx>ended  matter  was  obtained  by  the  most 
perfect  process  known  to  chemists,  \dz.,  by  filtration 
through  paper,  by  which  almost  every  trace  was  re- 
tained. L'nder  these  circumstances,  therefore,  the  mineral 
detritus  was  wanting,  and  there  was  a greater  pro- 
portion of  organic  matter  than  could  be  obtained  by  the 
eimple  process  of  subsidence  in  tanks.  He  did  not 
think,  therefore,  it  would  be  safe  to  calculate  on  more 
than  33  per  cent,  of  organic  matter  in  the  dried  sludge, 
■which  would  much  reduce  the  value  of  the  mamrre,  for 
the  value  of  a manure  diminished  in  an  accelerated  rate 
as  its  strength  was  reduced.  He  did  not  quite  under- 
stand some  of  the  figures,  but  it  appeared  that 
^3  16s.  6d.  a ton  was  put  down  for  the  nitrogen  of  the 
organic  matter,  which,  if  his  estimates  were  correct, 
■w-ould  have  to  be  reduced  to  £1  18s.  3d.,  and  this  would 
obviously  neceasitate  a great  reduction  in  the  amount  of 
suj)erphosphate  of  lime  to  be  added,  in  order  to  bring  up 
the  proportion  of  phosphate  of  lime  to  nitrogen  as  four 


to  one,  thus  again  diminishing  the  value  of  the 
manure.  However,  these  economical  considerations 
ought  not  to  have  too  much  weight.  The  Board 
of  Works  had  no  right  to  look  for  a profit  in 
getting  rid  of  the  objectionable  matter.  If  they  could 
succeed  in  doing  it  without  a loss,  or  at  a cost  not 
greater  than  that  involved  in  dredging  it  out  of  the 
river  again,  it  ought  to  be  done ; because,  if  sewage 
mud  were  deposited  in  the  river,  there  must  be  an 
obstruction  to  navigation,  besides  the  putrefaction  of 
organic  matters,  which,  when  deposited  on  the  banks  of 
a tidal  estuary,  became  very  offensive,  especially  in 
warm  weather.  On  the  whole,  therefore,  he  thought 
General  Scott’s  process  was  worthy  of  trial  on  a 
sufficiently  extensive  scale,  and  a want  of  profit  ought 
not  to  be  deemed  evidence  of  failure. 

Dr.  Voelcker,  F.R.S.,  said,  whatsoever  might  be  the 
opinion  as  to  the  best  means  of  getting  the  suspended 
matter,  wliich  was  the  cliief  source  of  nuisance  in  London 
sewage,  deposited,  or  with  regard  to  the  value  of  manure 
which  might  be  ultimately  produced,  there  could  be  no 
two  opinions  on  one  point — that  the  sewage  ought  to 
be  kept  out  of  the  river  ; and  he  most  cordially  agreed 
with  General  Scott’s  conclusion  that  pressure  ought  to 
be  put  on  the  Government  to  do  something  towards 
the  effectual  purification  of  the  Thames.  His  only 
sui’prise  was,  how  it  could  be  doubted  that  sewage 
matter  accumulated  in  the  river.  He  had  gone  very 
carefully  into  the  figures  in  the  paper,  and  was  very 
glad  to  find  that  General  Scott  had  avoided  those 
exaggerations  which  frequently  disfigured  calculations 
of  this  kind.  Not  that  he  agreed  with  him  in  every 
particular,  but  on  the  whole,  he  had  given  his  estimates 
very  fairly.  There  was  one  matter,  however,  which 
he  had  not  touched,  and  that  was  the  expense 
incurred  in  di’ying  sewage  sludge  so  as  to  pre- 
pare manure.  From  a number  of  experiments  he 
(Dr.  Voelcker)  had  made,  he  found  that  sewage 
sludge,  after  it  had  been  thoroughly  drained  for 
•18  hoiu’s,  contained  over  80  per  cent,  of  water  ; after 
three  or  four  days  it  contained  75f  per  cent.  ; after  five 
days  72  per  cent.,  and  after  eight  days  of  rest  lost 
little  more.  It  was  quite  true  that  with  the  admixtine 
of  porous  substances,  like  precipitated  phosphate  of 
lime,  it  would  dry  with  greater  rapidity,  but  still, 
without  artificial  heat  it  was  impossible  to  so  dry 
it  as  to  bring  it  into  a marketable  condition  ; 
and  he  was  afraid  that  the  expense  of  effect- 
ing a thorough  desiccation  of  the  sewage  sludge 
maniu’e,  although  it  might  be  mixed  with  precipitated 
phosphate  of  lime,  would  swallow  up  more  than  the 
whole  amount  of  the  profit  shown  in  the  paper.  Another 
difficulty  had  been  alluded  to,  viz.,  the  disposal  of  large 
quantities  of  manure  of  a low  standard  of  fertility.  This 
manure  would  probably  have  to  bo  sold  at  something  like 
£3  per  ton,  when  allowance  was  made  for  the  diminished 
quantity  of  nitrogen,  which  he  believed  would  be  neces- 
sary ; for  he  knew,  from  the  composition  of  sewage  sludge 
— not  as  it  ought  to  be,  but  as  it  was — that  that  reduction 
would  have  to  be  made;  and  to  dispose  of  80,000  tons  of 
such  manure  within  a reasonable  circuit  was  not  a very 
easy  matter.  Still,  some  attempt  should  be  made  to 
follow  out  the  suggestion  which  General  Scott  had  made, 
and  if  it  were  deemed  advisable  to  mix  the  precipitated 
phosphate  with  the  sewage  mud,  he  would  suggest  that 
great  economy  might  be  effected  by  the  establishment  of 
acid  works  on  the  spot,  because  in  the  use  of  brown  acid 
an  expense  was  necessarily  incurred  in  the  evapora- 
tion of  the  chamber  acid,  w'hich  was  altogether  un- 
necessary, inasmuch  as  the  acid  had  afterwards  to  be 
diluted  again  wdth  water,  and  the  chief  expense 
in  the  manufacture  of  brown  acid  lay  in  the 
concentration  of  the  liquid.  Therefore,  if  you 
could  save  that  expense,  you  would  materially  re- 
duce the  cost  of  superphosphate.  Again,  you  might 
use  materials  which,  at  present,  had  very  little  value, 
and  were,  indeed,  imsaleable ; low  kinds  of  phosphate, 
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such  as  some  of  the  French  and  Belgian  deposits. 
Some  of  the  Boulogne  coprohtes  did  not  contain  more 
than  40  per  cent,  of  phosphate  of  lime,  and  there  were 
others  which  contained  a g’ood  deal  of  phosphate  of 
iron,  and  also  deposits  of  phosphate  of  alumina,  which, 
nt  present,  were  altogether  unsaleable.  If  these  were 
dissoh-ed  on  the  spot  in  diluted  sulphuric  acid,  they 
might  be  utihsed  for  effecting  the  partial  preciiDitation 
required,  and  facilitating  the  mamifacture  of  more  or 
less  valuable  maniu’e  : but,  on  the  whole,  his  own 
impression  was  that  perhaps  the  most  economical  and 
practical  plan  of  dealing  with  sewage  mud  would  be  to 
pump  it  on  to  marsh  land,  if  such  were  available,  and 
to  dig  it  in  then  and  there.  He  believed  there  was  no 
such  deodoriser  as  earth,  and  from  some  experience  at 
Binningham  he  knew  that  immense  quantities  of  sewage 
sludge  may  be  got  rid  of  in  this  easy  and  simple  way  at 
once"  and  by  means  of  the  tract  of  land  surrounding, 
in  a large  poj)ulous  place  like  London,  might  be  macle 
into  garden  ground  and  utilised  for  growing  vegetable 
produce. 

Hr.  F.  J.  Bramwell,  F.R.S.,  asked  if  there  were  not 
])rocccdiugs  in  Chancery  to  stop  the  sludge  being 
depo.silcd  near  Birmingham  ? 

Dr.  Voelcker  said  that  was  at  a time  when  it  was  ac- 
eumi  dated  by  the  Corporation  in  the  hope  that  some 
good-hearted  agricidturalist  would  buy  it.  It  was 
found,  liowevcr,  that  they  would  not  even  have  it  as  a 
gift,  and  thus  it  accumulated  to  a depth  from  3 ft.  to 

0 ft.  AVhen  the  injrmction  was  brought  against  the 
Corporation,  they  were  obliged  to  do  something  with  it, 
and  at  his  suggestion,  they  dug  it  in  and  thus  disposed 
of  it. 

Mr.  Bramwell  asked  if  the  prices  put  down  in  the 

1 !aper  for  ammonia  were  not  the  prices  it  was  worth  if 
it  were  found  walking  about  detached  from  its  friends. 
Ju  oilier  words,  did  it  not  involve  a certain  fallacy,  viz., 
that  if  you  had  so  much  material  in  a compound,  that 
in  itself  was  worth  something-,  therefore  the  compound 
Avhich  contained  that  material  was  vforth  almost  a 
jiroportionatc  amount  ? Ho  would  give  an  illustration. 
Suppose  the  iron  in  ordinary  brick  earth  were  2 per 
cent.,  there  would  be  about  45  lbs.  weight  per  ton, 
which  Avould  be  worth  about  Is.,  and  therefore  it  might 
bo  said  that  every  ton  of  brick  earth  contained  Is.  worth 
of  iron.  This  Avoidd  be  true  if  the  iron  were  separate, 
but  Avas  it  true  Avhen  it  was  mixed  with  the  other 
7uatei-ials  Similarly,  he  Avanted  to  know  whether  in 
the  jn-ices  named,  sufficient  account  had  been  taken  of 
tlie  facts  that  the  A-aluable  matters  were  associated  with 
a very  lai’ge  amount  of  inert  matter. 

Mr.  Baldwin  latham,  C.E.,  thought  this  question 
iMusi  not  bo  resolved  into  one  of  making  a profit  or 
b>  '.  He  had  had  considerable  experience  in  drying 
.-ludgo,  and  had,  unfortunately,  lost  a very  large 
.sum  of  mon'-y  in  trying  to  make  a profitable  manure 
from  .-fAvagi'.  Tliero  was  no  knoAvn  process  which 
had  not  f^tnue  under  his  obseiwation,  and  it  had 
invaria1)ly  been  found  that  the  cost  of  precipitation, 
drying,  and  jiroduction,  and  the  difficulty  of  disposing 
of  till-  nianui-e  aftcrAvards,  for  there  being  a great 
])r<  judiee  against  it  in  the  agricultiiral  mind,  entirely 
im'vontod  any  profit  being  made.  No  doubt  there  was 
a cortain  anioimt  of  value  in  each  manure,  but  it  was 
(>.\tr<-mely  difficult  to  realise  it  in  practice.  Birming-- 
ham  bad  been  under  his  obseiwation  recently.  He 
bad  received  analyses  of  tAvo  samples  of  sewage 
sludge,  Avifh  tbo  Aaalue  attached,  made  by  Dr. 
AVallaee,  Medical  Officer  of  Health  for  Glasgow. 
At  Birmingham  there  aaxi'O  tAvo  sets  of  tanks ; the 
tanks  in  Avbieh  the  detritus  Avas  deposited,  after  Avhich 
the  scAv.'ige  flowed  through  sixteen  other  tanks,  Avhich 
contained  the  finer  deposits.  Fourteen  tons  of  lime 
were  every  day  added  to  the  scAvage  at  about  a 
quarter  of  a mile  fi-om  the  seAAX'rs.  The  population 


which  contributed  to  these  tanks  Avas  45,000,  and  the 
quantity  of  seAvage  extracted  per  day  Avas  500  tons. 
Now,  as  the  Birmingham  scAvage  district  contained  about 
one -tenth  of  the  population  of  the  metropolis,  it  Avould 
follow  that  there  would  be  5,000  tons  produced  per 
day  in  London.  The  greatest  part  of  this  sludge 
was  water.  It  A-aried  at  different  periods  of  the 
year.  One  sample,  taken  in  August,  shoAA'ed  415  per 
cent,  of  water  compared  Avith  the  di-y  matter  in  the 
sewage  itself,  Avhilst  a recent  sample,  taken  on  the  11th 
November,  showed  600  per  cent,  of  Avater,  so  that  in 
the  latter  case  six  tons  of  water  had  to  be  got  rid  of  to 
produce  one  ton  of  dry  matter.  This  sludge  A\-as 
elevated  by  steam  poAver  to  a series  of  high  .shoot.s, 
when  it  was  distributed  over  the  land,  Avhich  Ava.s 
divided  into  a number  of  small  plots.  In  the  courso 
of  a fortnight  or  three  weeks,  a large  poition  of 
the  water  had  drained  aAvay,  the  land  being  very 
porous,  and  the  sludge  in  that  state  Avas  found  to 
contain  90  per  cent,  of  AA'ater  compared  Avith  the  dry 
matter,  in  August,  wliilst  this  month  it  contaiued  117 
per  cent.  ; so  that  CA'en  in  the  dry  state  in  Avhich  it 
was  dug  into  the  land  there  Avas  as  much  Avatcr  :es  dry 
matter.  Here,  again,  came  the  difficulty  of  dealing 
Avith  these  manm-es  if  artificial  heat  had  to  be  ai'plied, 
having-  regard  to  the  small  A^aluo  of  the  rc'-.ilting- 
manure,  Avhich  at  Birmingham  Avas  AA'oith  11s.  5d.  per 
ton.  It  Avas  utterly  impossible  for  it  to  pay  anyone^ 
therefore,  to  embark  money  Avith  the  idea  of  making  a 
profitable  manure  out  of  London  scAvage.  On  tho 
other  hand,  this  Avas  a question  Avhich  ought  to  bo 
approached  by  the  governing  body  of  this  great  city, 
and  it  v/as  a disgrace  to  the  age  that  the  scAvage 
in  its  raAA^  state  should  be  thrust  into  the  river.  There 
were  ways,  as  Birmingham  had  shoA\'n,  by  which  pre- 
cipitation might  be  effected,  and  if  there  were  not  a 
sale  for  the  manure,  tliere  were  acres  and  acres  of  low 
land  abutting  on  tho  Thames  Avdiich  could  be  treated 
in  this  way,  and  thus,  year  by  year,  improA'ed  in 
value.  Although  Birmingham  lost  by  dealing  Avith 
its  sewage  in  this  way,  when  tho  sludge  Ayms 
applied  to  the  land,  taking  the  land  at  its  orig-inal 
agricultural  rent  last  year,  it  showed  a profit  on  the 
272  acres  of  £850.  He  did  not,  therefore,  see  any 
insuperal  le  difficulty  in  the  Avay  of  scAvage  sludge  being- 
brought  into  a state  in  Avhich  it  could  be  throAvn  into 
the  river. 

The  folloAving  letter  from  Mr.  Mcchi  was  read  by 
the  Secretary  : — 

Tip  tree-hall,  KelA'cdon, 

NoA'ember  23,  1879. 

Dear  Sie, — Not  being  able  to  be  present,  permit  mo 
to  send  a few  words  about  sewage.  The  late  Baron 
Liebig  stated  expressly  that  the  addition  of  phosphates 
Avith  toAvn  sewage  would  be  advantageous,  seeing  that 
the  bones  of  birds,  fish,  and  animals  Avere  withdraAvn 
and  not  consumed,  and  so  did  not  enter  the  sewers. 

With  regard  to  the  general  seAA^age  question,  I hai'e, 
personally  arrived  at  the  conclusion  that  the  rain  and 
land  water  should  pass  away  separately  from  the  sewage, 
and  that  the  most  advantageous  mode  of  transmitting 
the  latter,  “ with  the  greatest  effect  and  at  the  least 
cost,”  would  be  by  the  use  of  Mr.  Isaac  Shone’ s ad- 
mirable system  of  pneumatic  ejectors,  thus  ensuring  a 
rapid  transit,  regardless  of  ultimate  fall  or  leA'el. 

No  doubt,  agriculture  would  quickly  avail  itself  of 
the  seAA’^age  Avhen  separated  from  the  rain-fall. — I lia\"e 
the  honour  to  be,  your  obedient  servant, 

J.  J.  Meciii. 

Mr.  Cresswell  said  he  was  not  going  to  j)lay  the  part 
of  “ profligate  associate,”  attributed  in  the  paper  to 
the  detritus  in  sewage,  by  attempting  to  diminish  the 
great  value  of  the  information  already  given  to  the 
meeting  on  the  scientific  part  of  the  question,  but  would 
merely  make  a feAv  remarks  on  a matter  which  they  all 
acknowledged  to  be  of  vital  importance  to  the  AA*ell- 
being  of  the  metropolis.  On  the  16th  May,  he  read  a 
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paper  iu  that  room  which  led  to  a resolution  being 
passed  unanimously  that  the  Council  of  the  Society,  in 
connection  with  various  illustrious  men,  should  form  a 
deputation  to  the  Government,  calling  its  attention  to 
the  increased  and  ever  increasing  pollution  of  the 
Thames,  and  he  hoped,  now  that  the  session  had  com- 
menced, this  resolution  would  not  be  lost  sight  of.  On 
that  occasion  they  had  the  advantage  of  hearing  an 
authority  on  the  subject  of  the  Thames  pollution,  and 
the  treatment  of  sewage,  in  the  person  of  Captain 
Douglas  Giilton,  who  made  certain  suggestions,  and 
gave  a history  of  his  own  action  in  the  matter. 
He  said,  amongst  other  things,  that  he  was  not  in  favour 
of  a system  of  clarification,  wliich,  he  thought,  might  be 
too  costly,  and  rather  preferred  the  carrying  out  of  a 
sugsrestion  which  he,  as  coUeagae  of  Messrs.  Simpson 
and  Blackwell,  made  many  years  ago,  that  instead  of 
caiT^fing  the  sewage  of  London  down  to  Woolwich,  it 
should  be  caiaded  down  to  Sea  Reach,  below  Graves- 
end. Xow,  he  was  of  opinion  that  they  calculated  the 
cost  too  narrowly  in  this  matter.  Nothing  in  the  world 
could  be  done  without  cost.  They  had  it  on  the 
authority  of  Professor  Tyndall,  that  every  passing 
thought  in  the  brain  was  a question  of  cost ; it  was 
part  of  the  wear  and  tear  of  our  existence.  So  that 
if  you  decided  against  any  plan  simply  on  the  question 
of  cost,  everything  would  be  stopped.  It  was  a ques- 
tion rather  of  comparative  cost,  and  whatever  might 
be  the  cost  of  the  plan  suggested  by  General  Scott, 
improved  upon  as  it  had  been  by  Dr.  Yoelcker,  nothing 
coTild  be  more  costly  to  the  well-being  of  the  metro- 
polis than  to  go  on  as  they  were  at  present.  The 
question  therefore  was,  what  should  be  done,  and  he 
woidd  throw  out  a suggestion  which  had  occurred  to 
hull  that  morning,  and  which  had  been  partly  anti- 
cipated by  Dr.  Yoelcker  and  Mr.  Latham.  Assiuning 
Captain  Galt  >n  to  be  riglit,  and  that  it  was  under  j 
any  circumstances  wise  to  take  the  sewage  farther  down 
the  river,  they  would  find  that  in  that  locality  the  j 
northern  banks  of  the  Thames  consisted  of  marsh  land, 
iu  many  parts  comparatively  useless  ; and  he  would 
sugarest  tha'  the  sewage  of  Loudon,  certainly  of  the  ! 
noithem  portion,  should  be  carried  cloAvn  to  some  .such  I 
point,  that  it  should  be  there  defecated  by  any  process 
which  chemical  .science  could  suggest,  so  as  to  avoid  i 
the  difficulty  which  !Mr.  Brainwell  anticipated  from  an  ! 
enormous  ma  s of  sewage  matter  being  deposited  any- 
where, liable  to  putrefaction  if  the  deodorising  agent 
had  ceased  to  have  any  effect.  When  there  defecated, 
it  should  be  piunped  over  the  marshes,  so  as  to  fonn  an 
alluvium ; thus  doing,  by  an  artificial  proce.ss,  that 
which  Natur<  had  done  in  mauv  parts  of  the  world. 
He  had  -ecu  a gi-eat  deal  of  1 1 oUand,  the  gi’eater  part 
of  which  consisted  of  allmual  deposits,  which  were 
caus ‘d  by  the  natural  .subsidence  of  the  waters  of  the 
Rhine  carried  down  in  the  course  of  ages.  The  same 
thing  occurri'd  in  the  delta  of  the  Nile  ; and  the  v.'heat- 
growing  lands  of  the  Danube  were  almost  exclu.sively 
created  by  *!  subsidence,  of  matter  brought  down  by 
flood.',  iu  which  the  organic  matter  was  about 
50  i»er  cent.  They  would  thus  be  reproducing, 
in  the  course  of  time,  a sort  of  ncAV  Holland  on  a part 
of  our  coa.st,  where  garden -ground  and  Avheat-growing 
land  would  be  particularly  valuable.  It  was  .suggested  j 
some  years  ago,  when  the  Es.sex  Reclamation  Company  | 
proposed  to  deal  with  the  .seAvage  of  London,  that  it 
should  be  carried  doAvn  to  the  Mapbn  Sands  ; but  a 
great  chemist  (Prof.  Liebig)  rai.sed  a graA'e  objection, 
on  the  ground  that  the  sand  at  ^laplin  Avas  absolutely 
unfertili.sable,  and  that  no  amount  of  sewage  put  upon 
it  would  OA'cr  make  it  productiA'e.  That  would  not 
apply  to  the  marshes  near  the  Thames ; and  assiuning 
that  this  idea  would  bear  discussion,  it  seemed  to  be 
worth  while  to  entertain  it,  for  the  simple  reason,  that 
by  carrying  the  sewage  further  down  from  London, 
you  would  certainly  prevent  an  accumulation  of  depo.sit 
At  the  same  time,  it  suggested  a method  of  utilising  1 


that  which  AA'as  at  present  of  no  value,  and  saAung  us 
from  the  terrible  dilemma  in  which  we  were  now 
placed,  of  polluting  the  river,  obstructing  the  h'gh- 
ways  of  commerce,  and  seriously  endangering,  if  not 
altogether  sacrificing,  the  interests  of  many  of  the 
towns  upon  the  river  below  Woolwich,  to  the  selfi.sh 
conA'enience  of  the  metropolis. 

Dr.  Bartlett  wished  to  call  attention  to  the  fact  that 
the  amount  of  detritus  in  the  sewage  carried  down  to 
the  present  outfalls,  Avas  plainly  described  by  General 
Scott,  and  admitted  by  everyone  to  be  the  larger  portion 
of  that  Avhich  rendered  the  sewage  of  so  little  value. 
He  was  of  opinion,  from  a largo  number  of  analyses 
he  had  made,  that  this  detritus  Avas  much  larger  in 
proportion  than  had  OA^en  been  stated  by  General  Scott, 
or  anyone  who  had  yet  spoken  ; and  he  had  no  doubt 
that  the  greater  part  of  the  matter  which  had  been  found 
in  the  Thames  as  an  obstruction  was  mainly  composed 
of  this  detritus.  On  the  other  hand,  he  had  been  in- 
formed by  one  of  the  chemists  engaged  in  the  inA^esti- 
gation,  that  those  who  had  submitted  their  results,  to 
enable  the  Metropohtan  Board  of  Works  to  form  an 
opini-jn  as  to  the  amount  of  objectionable  organic  matter 
to  be  found  in  those  deposits,  had  employed  the  follow- 
ing method  of  analysis.  They  had  collected,  in  a very 
perfunctory  manner,  sundry  samples — ^more  than  200 — 
at  A'arious  points,  of  water  and  sludge.  They  had  dried 
this,  and  burned  off  the  re.sidue,  and]  he  believed  they 
had  been  unwise  enough  to  consider  that  the  amount  so 
burned  off  represented  the  organic  matter  present.  Every 
chemist  would  at  once  perceiA'c  that  in  this  way  they 
had  only  ari’ived  at  a fallacy.  In  this  process  they 
had  lost  the  Avhole  of  the  water  of  crystallisa- 
tion, and  a large  number  of  A'olatile  matters,  which 
Avere  not  to  be  deemed  organic  contamination  ; 
and  in  so  dealing  Avith  the  matter  they  had  only  given 
their  chents  information  Avhich  must  be  fatal  to  them 
when  they  attempted  to  sIioav  that  they  had  not  con- 
taminated the  river.  It  was  impossible  to  beheve 
that  putrefying  organic  matter  lay  at  the  bottom  of 
the  river  for  any  great  length  of  time  ; and,  on 
the  other  hand,  it  Avas  perfectly  obvious  that  the 
amount  of  injury  which  had  accrued  to  health  was  one 
of  those  matters  AAdiich  could  be  estimated  by  the  offence 
to  the  nose,  AA'liich  had  been  evident  to  almost  everybody. 
General  Scott,  then,  had  made  out  a strong  case  for 
keeping,  to  the  largest  possible  extent,  all  these  matters 
out  of  any  part  of  the  riA^er  AAdiere  they  could  come  back 
to  the  inhabitants.  He  might  not,  perhaps,  have  taken 
the  Avisest  course  in  making  his  estimates  as  regards 
economy  of  dealing  with  it ; but,  even  alloAving  a large 
margin,  he  had  shoAvn  a A^ery  good  case  for  deahng  Avith 
the  seAvage  in  some  other  Avay  than  turning  it  into 
the  river  so  near  London.  If  we  were  unable  to 
obtain  any  better  evidence  than  we  at  present  had,  it 
called  for  further  inquiry,  on  the  part  both  of  chemists 
and  engineers,  to  let  us  have  something  which  could  be 
relied  on,  first  to  show  what  the  seAvage  really  Avas,  and 
secondly,  hoAV  it  coidd  be  di.sposed  of.  He  believed  that 
at  present  there  were  really  no  trustworthy  data  as  to 
the  composition  of  the  sewage. 

Mr.  Tracy  remarked  that  he  had  heard  Sir  Joseph 
Bazalgette  say  in  that  very  room  that  engineers  could 
make  any  amormt  of  cuh'erts,  but  the  question  was 
Avhether  they  Avould  be  of  any  use  when  they  were  made. 
He  contended  that  a great  part  of  the  manurial  value  of 
the  sewage  escaped  from  the  sewers,  in  the  shape  of 
foul  gases,  Avhich  polluted  the  air ; and  thought  they 
had  done  Avroug  in  going  to  the  men  of  bricks  and 
mortar,  instead  of  to  those  who  really  xinderstood  the 
nature  of  the  problem  to  be  soh’ed. 

Mr.  W.  Paul  said  he  had  had  for  many  years  a strong 
belief  in  the  value  of  seAvage  as  manure,  and  had  con- 
ducted a long  series  of  careful  experiments  on  the  sub- 
ject, employing  mainly  roses  and  geraniums,  which  miist 
be  taken  as  types  of  sIoav- growing  and  quick- groAving 
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plants.  The  results  might  be  shortly  stated  thus.  If 
the  growth  of  immanured  plants  were  taken  as  1,  that 
of  tliose  treated  with  imclarified  sewage  would  be  repre- 
bcuted  by  H,  and  of  those  treated  with  clarified  sewage 
bv  2.  This'would  give  a rough  but  practical  idea  of  the 
value  of  sewage  in  favouring  the  gro-wth  of  plants. 

The  Chairman  havfing  moved  a cordial  vote  of  thanks 
t«  Major-General  Scott,  which  was  carried  unanimously, 
Major-General  Scott,  in  reply,  said  Dr.  Frankland 
bail  remarked  on  three  points  in  the  paper  which  he 
<•  i':>idered  to  be  defects.  First,  the  imperfect  separa- 
tiiiii  of  the  solid  matters  which  would  take  place  by  subsi- 
<b  n<-e  merely  ; second,  the  possibility  of  an  injurious 
f xci's.s  of  hme;  and  tliirdly,  the  estimate  he  had  given 
of  the  amount  of  organic  matter.  The  first  point 
m'l.st,  of  course,  be  conceded.  With  reference  to  the 
i ond,  he  only  allowed  such  an  excess  as  enabled  him 
t . lu-fberve  the  phosphoric  acid,  but  it  would  be  quite 
])0>^iblo,  when  all  the  water  had  drained  off  so  far  as  it 
V. 'I'llil,  to  rake  in  a sufficient  quantity  of  sulphuric  acid 
1*  give  it  acidity,  if,  as  Dr.  Voelcker  suggested,  it  lost 
;uiy  nitrogen  by  drying  it  with  lime.  With  reference 
t<-  the  third  ])oint,  he  held  he  was  not  mistaken  in  say- 
i!ig  that  in  the  table  of  which  he  had  made  so  much  use, 
tb'  I xamination  of  the  metropolitan  sewages  (chiefly  by 
( >'•.  l i-ankland),  the  amount  of  organic  matter  found 
w v in  the  jiroportion  of  nearly  whereas  he  had  only 
I 111'  it  as  to  5 of  detritus.  He  had  made  a long  series 
of  t .xperiments  at  Ealing,  and  there  he  found  the  pro- 
jMirtion  was  j organic  matter  to  ^ of  mineral  matter. 
.\nutlier  of  the  tables  showed  also  that  the  organic 
ittcr  Avas  twice  the  amount  of  the  mineral.  Dr. 
\‘<>'l<-kcr  had  spoken  of  the  great  difficulty  and  expense 
of  drying  the  sludge,  which  everybody  who  had  had  any 
I ■.)■■  ri-  nce  in  the  matter  was  aware  of.  He  had  had  a 
L'r-  it  (leal  of  experience,  and  he  believed  he  had  allowed 

0 oMgh  ; but  every  day  the  machines  for  drying  this 
■ r'  ■ f material  were  being  improved.  He  had  already 
y ■ i-.cn  of  the  loss  of  nitrogen,  but  Dr.  Frankland  and 

1 'r.  \ o'-lcker  h:ul  shown  how  the  process  might  be  im- 
I r lo  (1  by  u-'ing  sulpliurous  acid,  and  by  making  the 
.•-uliilniric  acid  on  the  spot.  Mr.  Bramwell  had  raised  a 
dif!iciiliy  .•ibijut  too  gre.at  a x^alue being  put  on  the  ferti- 
1;  n - material,  but  it  Avas  allowed  that  if  nitrogen 

M " u-irth  .£'80  a ton,  and  phosphoric  acid 
' 1'*  b'li,  ■'i-  manure  at  £8  a ton  would  afford 
t ic-  full  till  iirctical  value  given  to  it.  Mr.  Baldwin 
i,  ibam  bad  referred  to  Birmingham,  but  it  must 
i-  li-iiaic  in  mind  that  that  Avas  not  to  any  great  extent 
a \s  ati-i'-cb-.'-ctcd  t(jAvn.  Ho  also  spoke  of  the  precipita- 
ti  ii)  of  the*  organic  matter  by  lime,  which  he  did  not 
l-r  -j  -.-c  ii,  d„.  ffp  .sliould  alloAV  it  to  subside  in  the 
; ' J-'ink  wifboiit  .any  prcei])itant.  He  also  referred  to 

th-  .;-i.  tmn  of  jirofit  ; but  that  was  not  his  position  at 
ci-y  difierent  thing  for  the  Metropolitan 
* ’ ^ *■’  '•  ' 't  because  they  had  to  do  it,  and  for  a 

« -mi. any  info  it  Avith  an  idea  of  jirofit.  As  it  was 

'''  ■ti!!  - bif<-,  be  Avould  not  detain  the  meeting  any 
l•  •c  •-  r,  < \cc|,t  to  return  his  thanks  for  the  kind  atten- 
ti  "U  V.  itb  w bi<  li  bis  rem.'irks  had  been  received. 


MISCELLANEOUS. 


I.NGl.lsir  STb.\W  PLAIT  MANUFACTURE. 

Abbiiinrb  the  mannf.acture  of  str.aAV  liats  was  intro- 
d’ic.  d mf-i  Lngl.and  by  .f.aincs  I,  and  took  root  at  that 
tmicm  III  (Ibinl.Nbirc,  fbe  largo  size  of  the  wheat-straAV 
iiv.  I fi.i  jil.iil ing  )irc\ a nted  tlie  home  nuinufacture  from 
<mf.  ring  int-.  succc.nstiil  comjietition  Avith  the  finer  pro- 
duct mns  of  I t;i)y.  ^ 

i be  fonmlcrs  of  tbe  Society  of  Arts  endeavoured,  by 
til.'  oiler  of  nwards,  to  stimulate  and  improve  the 


British  material.  The  difficulty  caused  by  the  size  oP 
the  straw  was  partly  overcome  by  splitting  it,  and  in 
the  year  1774,  a reward  of  thirty  guineas  was  given  to- 
Mr.  John  Pepperell,  for  having  established  a manu- 
factory of  chip  hats  at  Totnes.  In  1775,  five  guineas; 
were  awarded  to  Mr.  Robert  Galloway,  for  the  inA’^entiou 
of  tools  for  cutting  chip  hats.  Ten  guineas  additional 
were  given  to  Mr.  Pepperell  for  the  chip  hats  made  at 
his  manufactory  at  Totnes. 

In  18(14,  the  Society’s  gold  medal  was  A'oted  to  Mr. 
Wniiam  Corston  for  a substitution  of  a plait  from  rye 
straw,  which  he  had  introduced  in  place  of  Leghorn 
plait.  Six  years’  afterwards,  Mr.  Corston  wrote  to  the 
Society  an  account  of  his  experiments  in  growing  the* 
grass  on  Bagshot- heath  and  on  some  barren  land  in 
Norfolk,  in  which  paper  he  claimed  that  his  manu- 
facture had  then  obtained  an  established  success.* 

A strong  interest  was  still  felt  in  the  improvement  of 
the  home  production,  as  it  was  found  that,  after  the 
re-establishment  of  peace  in  1815,  the  British  producers* 
were  unable  to  compete  with  the  Italian  straAv  bonnets,, 
which  were  largely  imported,  in  spite  of  the  heavy  pro-- 
tecting  duty  imposed  upon  them  by  the  Government.. 
Mr.  J.  Parry  received  the  Society’s  silver  medal  for  the; 
manufacture  of  Leghorn  plait  from  straw  imported 
from  Italy  ; and  in  the  same  year,  Miss  Sophia  Wood- 
house,  a farmer’s  daughter,  of  Weathersfield,  in  Con- 
necticut (afterwards  Mrs.  Wells),  sent  to  the  Society  an, 
imitation  Leghorn  bonnet  of  her  own  manufacture,  from 
the  stems  of  a species  of  grass  growing  spontaneously 
in  that  part  of  ihe  United  States,  and  popularly  known 
by  the  name  of  Ticklemotli.  This  communicationf  met 
with  great  approval,  and  some  of  the  princqial  dealers 
in  such  articles,  after  inspecting  the  bonnet,  declared 
that  it  was  superior  even  to  Leghorn  in  the  fineness  of 
the  material  and  beauty  of  its  colour.  In  accordance- 
with  this  expression  of  opinion,  the  large  silver  medal 
and  twenty  guineas  were  awarded  to  Mrs.  Wells, 
William  Cobbett  was  much  struck  with  the  importance 
of  this  subject,  and  printed  an  account  of  it  in  his 
Megister.  An  importer  of  Italian  straw  then  applied  to 
Cobbett  to  know  whether  he  could  get  any  of  the 
American  straw  imported.  The  result  was  that  Cobbett 
set  to  work  in  his  usual  energetic  manner  to  see  if 
English  grasses  might  not  be  used  for  the  same  purpose, 
and  he  thus  opened  up  a fresh  industry  for  large 
numbers  of  the  unemployed.  The  Society  did  not 
allow  this  action  to  pass  without  notice,  and  we  there- 
fore find  in  the  List  of  Premiums  for  1823  the  following 
entry: — “To  Mr.  W.  Cobbett,  Kensington,  for  plat 
from  English  grass,  the  large  silver  medals  Mr. 
Edward  Smith,  the  biographer  of  Cobbett,  notices  this 
matter,  and  points  out  that,  as  his  subject  was  at  this 
time  looked  upon  by  many  as  a dangerous  character, 
the  newspapers  announced  the  award  with  the  heading, 
“ The  Society  of  Arts  humbugged  at  last.” 


QUALITY  OF  THE  PAPER  EMPLOYED  BY 
THE  DAILY  PRESS.  J 

Some  two  years  since  I had  occasion  to  inquire  into 
the  quality  of  the  paper  supplied  to  a well-known  daily 
paper,  and  I then  incidently  examined  the  paper  em- 
ployed for  various  prominent  newspapers,  with  the  aim 
of  ascertaining  whether  the  paper  in  question  was  better 
or  worse  than  the  generality. 

The  plan  of  inquiry  adopted  was  a very  simple  one. 
A strip  of  paper  one  inch  wide  and  twelve  inches  long 
was  cut  from  the  edge  of  the  newspaper.  It  was  then 
well  dried  in  a water-oven,  and  its  weight  taken.  This 
was  calculated  to  the  square  foot  of  paper.  The  strip 
of  paper  was  then  burnt,  and  the  ash  weighed.  This 

* “ Transactions  of  the  Society  of  Arts,”  vol.  28  (1811),  p.  130. 

+ “ Transactions,”  vol.  40,  p.  217. 

tPaper  by  A.  H.  Allen,  read  before  the  Society  of  Pubbe 
Analysts,  at  Sheffield,  on  August  22,  1879. 
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weight  wavS  calculated  to  a per-centage  of  the  weight  of 
the  original  strip. 

The  following  table  shows  the  results  yielded  by  the 
leading  daily  papers.  The  papers  are  arranged  in  the 
order  of  their  quality,  as  measured  by  the  weight  of  the 
paper  less  that  of  the  ash.  This  plan  gives  an  approxi- 
mation to  the  amoimt  of  the  fibre,  but  of  course  the 
results  are  nothing  more  than  rough  comparisons,  as  the 
quality  of  the  paper  is  liable  to  accidental  variation  from 
several  causes : — 


Name  of  Paper. 

Weight  of  Paper  in 
grs.  per  square  foot. 

8,  . 

Total 

Weight 

E.xclusive 
of  Ash. 

S3  0 

Ph 

Morning  Post  

110-4 

104-1 

5-7 

Times 

90-5 

77-7 

14-1 

Pall  MaU  Gazette  

94-2 

76-8 

18-4 

Birmingham  Daily  Post 

82-2 

75-1 

8-6 

Dailv  T’eleoTanh 

71-1 

66-5 

6-4 

Plvmouth  Post 

68-8 

65-2 

5-4 

Sheffield  Dailv'  Telegraph 

71-3 

63-0 

11-0 

Bristol  Dailv  Post  

67-7 

62 'o 

7-6 

Daily  News  

67-7 

61-0 

10-0 

Western  Morning  News 

68-7 

61-0 

11-4 

Standard  

71-1  ; 

60-2 

15-3 

Globe 

69-8  ' 

59-1 

14-2 

York  Herald 

65’5 

58-5 

10-8 

Manchester  Guardian 

64-1 

58-2 

9-2 

Leeds  Merciuy 

63-7 

57-3 

10-1 

Manchester  Examiner 

67*7 

56-4 

12-9 

Liverpool  Dailv  Post  

59-3 

56-2 

5-1 

Echo  

68-7 

56-0 

18-3 

Yorkshire  Post 

64-2 

54-4 

15-4 

Liverpool  Mercurv 

60-8 

53-3 

12-3 

Sheffield  Independent 

62*5 

51-7 

17-4 

Western  Daily  Press  

58-3 

50-1 

14-0 

Tliese  results  clearly  show,  as  might  have  been  ex- 
pected, that  the  Mominy  Post  and  Times  papers  are 
header  and  stronger  than  those  employed  for  the  penny 
press.  The  difference  between  the  ash  of  these  two 
papers  is,  however,  somewhat  striking,  and  other  curious 
points  will  occur  to  anyone  inspecting  the  figures. 

The  weight  and  percentage  of  ash  of  paper  furnish 
the  usual  commercial  tests  of  quality,  and  although 
these  factors  are  not  the  only  ones  which  should  be 
taken  into  account  in  forming  an  opinion,  they  are  of 
considerable  importance,  and  hence  the  figures  recorded 
may  be  of  service  to  chemists  engaged  on  similar  in- 
quiries, as  they  show  what  newspapers  shoiild  contain. 
Other  things  being  equal,  the  paper  wiU  be  better  the 
greater  its  weight  per  square  foot.  The  ash,  of  course, 
indicates  so  much  mineral  matter  added  to  give  weight, 
substance,  and  surface  ; and,  as  it  does  not  add  to  the 
strength,  it  should  be  deducted  before  making  a com- 
parison of  the  quality. 

I may  add  that  the  colouring  matter  which  gives  the 
Globe  its  roseate  hue  is  aniline  red.  It  may  readily  be 
dissolved  out  of  the  paper  by  alcohol. 


GENERAL  NOTES. 

^ 

Ozokerite. — A large  deposit  of  ozokerite,  20  miles 
long  and  20  feet  thick,  says  the  Telegraphic  Journal^  has 
been  discovertd  in  Utah  territory,  U.S.  It  is  harder  than 
the  ordinary  ( zokerite  ; hut  its  insukting  properties  has  not, 
it  is  believed,  been  tested  as  yet.  The  production  of  ozokerite 
oil  in  the  Eastern  Galicia  oil  fields  is  very  limited  in  amount 
at  present.  The  wells  are  mostly  situated  near  Boryslaw, 
though  there  is  one  well  south  of  Boryslaw  about  45  miles, 


that  is  producing  8 to  10  barrels  per  day  of  nice  green  oil.. 
The  wax  fields  of  Eastern  Galicia  attract  the  most  attention..- 
This  earth  wax,  or  ozokerite,  as  it  is  called,  is  neither  more 
nor  less  than  oil  that  has  been  evaporated,  leaving  the  resi- 
duum in  a solid  state,  so  that  it  is  dug  out  with  picks  and 
shovels,  and  is  about  the  consistency  of  common  clay.  It  is 
very  valuable,  being  worth  from  7 to  8 cents,  per  pound. 
The  shafts  are  from  350  to  600  feet  deep  and  very  close  •> 
together,  so  close  that,  on  the  piece  of  land  where  this  wax 
is  found  at  Boryslaw,  containing  not  over  50  acres,  there 
are  10,000  shafts.  The  walls  of  these  shafts  are  curbed 
with  timbers,  but  at  the  depth  to  which  they  go  they  are 
very  thin,  so  that  scarcely  a day  passes  but  the  walls  cave  in, 
breaking  the  timbers  like  pipe  stems,  and  burying  several 
human  beings  beneath  the  great  mass  of  earth.  This  thing  ■ 
occurs  so  frequently,  that  from  four  to  six  persons  per  week 
are  killed  in  this  manner.  Great  fortunes  have  been  accu- 
mulated by  a few  of  the  Jews  who  owned  the  land  where  the 
wax  was  found.  The  vein  is  about  16  inches  thick,  and  the 
wax  is  carried  out  in  buckets.  T welve  thousand  men  live  cn 
that  50  acres  of  knd,  how,  nobody  knows.  The  wax  is  re- 
fined and  made  into  candles;  and,  being  an  excellent  insu- 
lator, also  into  condensers  for  electrical  purpose?. 

Trees  in  Towns. — ^At  the  Social  Science  CongTess,. 
Manchester,  Dr.  Phene  read  a paper  “ On  the  Sanitary 
Results  of  Planting  Trees  in  Towns.”  He  said  that,, 
during  repeated  visits  to  the  Continent,  he  bad  directed  his 
attention  to  the  apparent  difference  of  health  of  urban 
populations,  in  those  parts  where  trees  grew,  and  where  they 
did  not,  and  had  always  found  those  persons  living  in  the 
vicinity  of  trees  looking  more  healthy  than  their  neighbours. 
He  had  closely  observed  what  trees  grew  best  in  such 
confined  spaces,  and  began  his  experiments  in  England  as 
far  back  as  1850,  by  planting  several  streets  in  the  style  of 
the  French  boulevards,  in  a neighbourhood  which,  though 
at  a low  level,  was  shown  originally  to  have  been  quite 
healthy,  but  in  which  a number  of  small  houses  had 
for  a long  time  back  been  erected,  and  in  which 
houses  fever  and  diseases  of  various  kinds  were  frequent.. 
The  s'reets  were  in  different  positions,  i.e.^  from  north 
to  south  and  east  to  vvest.  The  result  of  his  experience' 
was,  that  quite  independently  of  the  condition  of  ill-health 
which  often  prevailed  in  some  of  the  neighbouring  districts, 
from  which  the  occupants  of  these  planted  streets  were  free,., 
the  same  thing  applied  to  periods  of  epidemics,  when  the 
large  and  wealthy  neighbourhoods  around,  but  further  re- 
moved, were  also  seriously  affected.  He  did  not,  of  course,, 
attribute  the  whole  of  the  difference  to  the  trees.  He  had 
exerted  care  in  drainage  and  other  sanitary  improvements 
with,  of  course,  beneficial  results,  but,  on  the  one  hand,  the 
levels,  subsoil,  and  exact  position  were  shared  by  a large 
number  of  inhabitants  other  than  those  on  the  estate  in 
question,  and  all  the  sanitary  appliances  and  advantages 
were  enjoyed  by  the  wealthier  neighbourhoods,  and  yet 
during  thirty  years  he  had  not  been  able  to  trace  a 
single  case  of  fever  or  small-pox  in  any  of  the  sfieets  so 
planted,  even  when  the  epidemics  were  most  serious 
around  him,  including  districts  occupied  by  the  wealthy 
classes.  Dr.  Phene  then  described  the  latest  scientific  ex- 
periments on  the  oxygenating  property  of  trees,  from. 
which  most  beneficial  results  were  manifest,  and  from  which 
it  was  evident  that  the  presence  of  fresh  green  foliage 
was  a prime  condition  in  the  health  of  a dense  urban 
population.  The  following  is  a list  of  the  trees  which,  from.'' 
experiments  extending  over  thirty  years,  he  has  found  grow 
in  London,  some  of  the  most  beautiful  being  those  which 
grow  with  great  rapidity  and  little  attention.  Acer  pseudo- 
platanus ; Ailanthus  glandulosa  ; Catalpa  syringifolia  ~ 
Fraximus  Europea;  Gleditschia;  Populus  alba;  Populus 
nigra  ; Populus  Canadensis ; Quercus  cerris ; Rhus  typhi— 
num  ; Robinia  pseud* acacia ; Tilia;  Ulmus  campestris; 
also  the  common  ash,  oak,  elm,  pink  chestnut,  copper  beech 
(a  fine  specimen  of  which  is  in  the  rectory  gardens,  Chelsea);^ 
mulberry,  thorn, — white  and  red;  common  and  Oriental 
planes  ; and  of  shrubs,  Ilex  ovata,  and  other  hollies  ; lilac, 
common  and  Persian  ; Euonymus,  various;  almond  and  wild 
plum,  privet,  aucuba,  &c. 

Musical  Examinations. — The  Athenccum,  in  noticingr 
the  report  of  the  Musical  Committee  of  the  Society  of  ArtSy 
remarks  that  “ it  is  to  be  hoped  that  the  matter  will  be  so 
forcibly  placed  before  the  Government  as  to  induce  them  to 
insist  that  the  teaching  of  music  shall  hereafter  be  a reality 
and  not  a farce.” 
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MEETINGS  OF  THE  SOCIETY. 

Oedixaky  Meetings. 

The  following  arrangements  for  the  Wednesday 
evenings  before  Christmas  have  been  made  : — 

Decembee  3. — “Apprenticeship:  Scientific  and  Un- 
scientific.” By  SrLVANtJS  P.  Thompson,  B.A.,  D.Sc., 
Professor  of  Experimental  Physics  at  University  College, 
Bristol.  Prof.  Huxley,  E.P.S.,  will  preside. 

Decembee  10. — “ Art  Vestiges  in  Afghanistan  ; 
the  Result  of  Some  Recent  Explorations  in  the  Jella- 
labad  Valley.”  By  William  Simpson.  Sir  J.  Douglas 
Foesyth,  K.C.S.L,  will  preside. 

Decembee  17.  — “ The  Panama  Canal.”  By  Captain 
Bedfoed  Pim,  R.N.,  M.P. 

At  the  meetings  after  Christmas  the  following 
papers,  amongst  others,  will  be  read  : — 

“ Domestic  Poisons.”  By  Heney  Caee. 

“ Gas  Furnaces  and  Kilns  for  Burning  Pottery.”  By 
Heebeet  Gutheie,  C.E. 

“The  Utilisation  of  Slag.”  By  Chaeles  Wood. 

“Art  in  Japan.”  By  C.  Pfoundes. 

“The  Trade  and  Commerce  of  the  Tenisei.”  By 

Heney  Seebohm. 

“Modern  AutogTaphic  Printing  Processes.”  By 
Thomas  Bolas,  E.C.S. 

“The  History  of  the  Art  of  Bookbinding.”  By 
Heney  B.  Wheatley,  F.S.A. 

“ .cArt  Ironwork.”  By  J.  W.  Singee. 

“ The  History  of  Musical  Pitch.”  By  A.  J.  Ellis, 
F.R.S. 

“The  Recent  History  of  Explosive  Agents.”  By 
Prof.  E.  A.  Abel,  C.B.,  F.R.S. 

“ Iceland  and  its  Resources.”  By  C.  G.  W.  Lock. 

“ The  Future  of  Epping  Forest.”  By  William  Paul, 


Cantoe  Lectuees. 

Monday  evenings,  at  Eight  o’clock. 

The  First  Course,  on  “ The  Chemistry  of  Bread 
and  Bread-making,”  five  lectures,  by  Dr.  Chaeles 
Graham,  F.C.S.,  F.I.C.,  Professor  of  Chemical 
Technology  at  University  College,  London. 

Lectuee  II. — Decembee  1. 

Continuation  of  the  examination  of  starch  and  its 
hydration  products.  The  albuminous  matter  of  flom’, 
soluble  and  insoluble. 

Lectuee  III. — Decembee  8. 

Action  of  albuminoids.  Rationale  of  kiln  drying. 
Flour  making.  The  dough.  Action  of  moistin-e,  heat, 
and  albmninoids  on  starch. 

Lectuee  IV. — December  15. 

Fennontation.  Leaven.  Yeast.  Ferments  of  disease. 
Changes  prcxluced.  The  use  of  the  microscope  in  the 
examination  of  yeast. 

Lectuee  V. — December  22. 

Baking  ; changes  produced  by  heat.  Aerated  breads; 
foreign  breads  ; biscuits,  &c.  Digestion  of  bread  a con- 
tinuance of  fermentation ; conditions  requisite.  Con- 
clusion. 

The  .Second  Course  will  be  on  the  “Manufac- 
ture of  India-rubber  and  Gutta-percha,”  by 
Mr.  Tjiom.is  Bolas,  F.C.S.  It  will  consist  of  six 
lectures,  to  be  given  on  the  following  dates  : — 
Feb.  2,  9,  16,  23  ; March  1,  8. 


The  Third  Course  AviU  be  by  Mr.  R.  W.  Edis, 
F.S.A.,  on  “Art  Deeoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; May  3,  10. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dkc.  1st...  SOCIETY  OF  ARTS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Cantor  Lectures.)  Dr.  Charles  Graham, 
^“The  Chemistiy  of  Bread  and  Bread-making.”  (Lecture 

Royal  Institution,  Albemarle-street,  "W.,  5 p.m.  General 
Monthly  Meeting. 

Society  of  Engineers,  6,  Westminster-chambers,  7^  p.m. 

Mr.  Henrj'  Robinson,  “ Sewage  Disposal.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Opening 
Address  of  the  Session,  by  the  President,  Mr.  John 
Whichcord. 

Medical,  11,  Chandos-street,  "W.,  8^  p.m. 

Royal,  Bm-lington-house,  W.,  4 p.m.  Annual  Meeting. 
Election  of  Fellows. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Prof. 

Noah  Porter,  “ Physiological  Metaphy.sics.” 

London  Institution,  Finsbiuj'-circus,  E.C.,  5 p.m.  Prof. 
Huxley,  “ Snakes.” 

Tuesday',  Dec,  2nd... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Mr.  AV.  Carson,  “Passenger 
Steamers  of  the  Thames,  the  Mersey,  and  the  Clyde.” 
Pathological,  53,  Bemers-street,Oxford-street,W.,81p.m. 
BibHcal  Arcbseology,  9,  Conduit-street,  W.,  8^  p.m. 
Zoological,  11,  Hanover-square,  AV.,  p.m. 

AVednesday',  Dec.  3ed  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Prof.  Silvanus  P.  Thompson, 
“Apprenticeship  : Scientific  and  Unscientific.” 
Geological,  Burlington-house,  AA’’.,  8 p.m.  1.  Dr.  C.  Calla- 
way, “ The  Gneissic  and  Granitoid  Rocks  of  Anglesey 
and  the  Malvern  Hills,”  with  an  Appendix  by  Prof. 
T.  G.  Bonney.  2.  Prof.  T.  G.  Bonney,  “ Petrological 
Notes  on  the  Vicinity  of  the  Upper  Part  of  Loch  Maree.’  ’ 
3.  Mr.  P.  Herbei’t  Carpenter,  “ Some  Undescribed  (7<>?nc!- 
tulce  from  the  British  Secondarj-  Rocks.” 

Entomological,  11,  Chandos-street,  AV.,  7 p.m. 
Pharmaceutical,  17,  Bloomshury-square,  AV.C.,  8 p.m. 
1.  Dr.  Paul  will  call  attention  to,  and  exhibit.  Standards 
to  be  used  in  verifying  the  Apothecaries  Weights  and 
Measures  used  in  trade.  2.  Mr.  H.  CoUier,  “Tincture 
of  Senega  as  an  Emulsifying  Agent.”  3.  Mr.  AV.  H. 
Naylor,  “A  Method  for  the  A'olumetric  Estimation  of 
Arsenic  Acid.” 

Archaeological  Association,  32,  Sackville-street,  W.,  8 p.m. 
1.  Mr.  C.  W.  Dymond,  “The  Trethe\Y  Stone,  Corn- 
wall.” 2.  !Mr.  Thomas  Morgan,  “Results  of  the  Great 
Yarmouth  Congress  ” (conclusion) . 

ObstetiTcal,  53,  Bemers-street,  AV.,  8 p.m. 

Society  for  the  Development  of  the  Science  of  Education, 
Memorial-hall,  Farringdon-street,  E.C.,  7g  p.m.  Rev. 
E.  AVhite,  “Moral  Education.” 

Thuesday',  Dec.  4th... Antiquaries,  Builington-house,  AV.,  ^ 
p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Prof.  P.  M. 
Duncan,  “ A Sj-nthetic  Fonn  of  Cphiurid  from  the  N. 
Atlantic.”  2.  Mr.  C.  B.  Clarke,  “Indian  Begonias.” 
Chemical,  Burlington-house,  AA''.,  8 p.m.  1.  Air.  F.  D. 
Brown,  “ The  Theory  of  Fractional  Distdlation.” 
(Part  n.)  2.  Alessrs.  M.  AI.  P.  Aluir  and  Charles  Slater, 
“ The  Influence  exerted  upon  certain  chenucal  changes 
by  variations  in  the  amount  of  water  of  dilution.”  3. 
Dr.  Japp,  “A  and  B Phenanthrene  Carbonic  Acid.”  4. 
Dr-  P.  Phillips  Bedson,  “ Some  Derivatives  of  Phenyl 
Acetic  Acid.” 

London  Institution,  Einshury-circus,  E.C.,  7 p.m.  Air. 
AV.  Crookes,  “ Experimental  Demonstrations  of  Recent 
Researches  in  Radiant  Alatter.” 

Archaeological  Institution,  16,  New  Burlington-street,  W., 
4 p.m. 

Eeiday  Dec.  5th... Geologists’  Association,  University  College, 
W.C.,  8 p.m.  Air.  Andrew  Taylor,  “ The  Crigin  and 
Petrology  (specially  of  South  Side)  of  Salisbury  Crags, 
Edinburgh.” 

Philological,  University  College,  W.C.,8.  p.m.  Air.  Henry 
Sweet,  “History  of  English  Sounds  and  Dialects.” 
' (Part  I.) 

Alunicipal  and  Sanitary  Engineers  and  Smweyors,  in  the 
new  Pumping  Station,  at  Merton,  Surrey,  llja.m.  1.  Mr. 
James  Craggs,  “Junction  Blocks,  their  use  and  advan- 
tages.” 2.  Air.  W.  Santo  Crimp,  “The  Sewerage 
AVorks  of  the  Croydon  Rural  Sanitary  Authority.” 
3.  Air.  Graham  Smith,  “ Notes  on  Ironwork.”  The 
various  sewerage  works  in  course  of  construction  for 
the  Croydon  Rural  Sanitary  Authority  will  he  then 
inspected. 

Saturday',  Dec.  6th... Trade  Guilds  of  Learning  and  Social 
Education  League  (at  the  Hou.se  of  the  Society  of 
Arts),  8 p.m.  Free  Lecture. 
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NOTICES. 


rOEEIGN  AND  COLONIAL  SECTION  COMMITTEE. 

A meeting  of  this  Committee  was  held  on 
Wednesday,  the  26th  ult.,  to  arrange  for  the  pro- 
ceedings of  the  Section  during  the  coming  session. 
Present:— Sir  Rutherford  Alcock,  K.C.B.  (in 
the  chaii’),  Mr.  Hyde  Clarke,  Mr.  E.  Hutchinson, 
Mr.  C.  Pfoundes,  Mr.  Trelawny  Saunders,  and 
Mr.  Frederick  Young,  with  Mr.  H.  Trueman 
Wood,  secretary,  and  Dr.  R.  J.  Mann,  secretary  to 
the  Section. 


JUVENILE  LECrUSES. 

The  usual  short  course  of  lectures,  adapted 
for  a juvenile  audience,  will  be  given  by  Mr. 
"VN . H.  Preece,  on  “ Recent  Wonders  of  Sound  ” 
and  “Recent  Wonders  of  Light.”  The  dates 
for  the  lectures  vdll  be  Friday,  the  2nd,  and 
Friday,  the  9th  of  January  next.  The  lectures 
will  commence  at  seven  o’clock.  As  the  number 
of  seats  is  limited,  admission  will  be  by  ticket 
only,  and  when  sufficient  tickets  have  been 
issued  to  fill  the  Room,  the  issue  will  be  dis- 
continued. The  tickets  will  be  su^Dplied  strictly  in 
the  order  in  which  applications  are  received. 
Subject  to  these  conditions,  each  member  is 
entitled  to  a ticket  admitting  two  children  and 
one  adult.  The  tickets  are  now  being  issued,  and 
members  requiring  them  are  requested  to  make 
application  to  the  Secretary  at  once. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

In  consequence  of  the  numerous  applications 
from  the  public  for  admission,  the  Committee  of 
Management  of  the  National  Training  School  for 
Music  have  made  arrangements  to  receive  private 
pupils  for  periods  of  not  less  than  one  year,  on  the 
payment  of  fees.  Such  pupils  will  be  required : — 

1.  To  pass  a test  examination  to  the  satisfaction 
of  the  principal  or  of  the  Board  of  Professors. 

2.  To  furnish  the  authorities  of  the  school  with 
certificates  of  birth  and  health,  and  with  testi- 


monials from  persons  of  good  repute  as  to  moral 
character. 

3.  To  pay,  in  advance,  to  the  bankers  of  the 
school,  Messrs.  Coutts  & Co.,  Strand,  the  sum  of 
£40  per  annum. 

4.  To  sign  an  agreement  to  observe  all  the  rules 
of  the  school,  and  to  work  out  the  curriculum  of 
studies  appointed  by  the  authorities  of  the  school. 

Applications  and  inquiries  should  be  addressed 
to  the  Registrar,  National  Training  School  for 
Music,  Kensingtoii-gore,  S.W. 


PROCEEDINGS  OF  THE  SOCIETY. 


THIRD  ORDINARY  MEETING. 

Wednesday,  December  3rd,  1879  ; Professor 
Thomas  H.  Huxley,  F.R.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Ball,  James,  3,  Clarence -terrace,  Avondale-road,  Peck- 
ham,  S.E. 

Berry,  Edward  E.,  27,  Upper  Bedford-place,  W.C. 
Bird,  Alexander  Frederick  Samuel,  Alderman,  J.P., 
Mayor  of  Deal,  118,  Beach-street,  Deal,  Kent. 

Hunt,  John  Mortimer,  156,  New  Bond-street,  W. 

Le  Cren,  Henry  John,  107,  St.  George’s- square,  S.W. 
Neate,  John,  53,  Belsize-park,  Hampstead,  N.W. 
Stewart,  Robert,  Mimosadale,  Lordship-lane,  East 
Dulwich,  S.E. 

Wilton,  Francis,  C.E.,  Lichfield -house,  La-wrie-park, 
Sydenham,  S.E. 

And  as  Honorary  Corresponding  Member  : — 
Merino,  Seiior  Don  Ramon,  General  Post-office,  Havana. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Addis,  William  Judson,  C.E.,  Prome,  British  Burmah. 
Baillie,  Captain  Alexander,  19,  Victoria-street,  West- 
minster, S.W. 

Boucherville,  Boucher  de,  Quebec. 

Bradshaw,  James,  100,  King-street,  Manchester. 
Braithwaite,  Stephen  Nelson,  25,  Throgmorton- street, 

E.C. 

Britten,  Lieut. -Colonel  John,  24,  Lodbury-road,  Bays- 
water,  W. 

Cavanagh,  General,  Long  Ditton,  Surrey. 

Coiffier,  Louis  Alexandre  Claris,  13,  Hatton-garden, 

E.C. 

Coop,  Timothy,  Bethany,  Southport. 

Covert,  John  Russell,  89,  Chancery-lane,  W.C. 

Croger,  Thomas  Rodolphus,  37,  Wood-street,  E.O.,  and 
Liudon-villa,  Ashby-road,  Canonbury,  N. 

De  Renzy,  Deputy-Surgeon-General  A.C.E.,  Shillong, 
India, 

Deverell,  W,  T.,  6,  Blenheim -road,  St.  John’s-wood, 

N.W. 

Ditcham,  WiUiam  Vooght,  D.D.S.,  3,  Belle  Vue-place, 
Upper  Clapton,  E. 

Duncan,  Major  Fi’ancis,  R.A.,  M.A.,  LL.D.,  29,  The 
Common,  Woolwich,  S.E. 

Eames,  Mark,  40,  Sclater- street,  Shoreditch,  E. 
Edwards,  Robert  W.,  Sutton,  Surrey. 

Faman,  Henry,  155,  Amhurst-road,  E. 

Fowler,  George  Cupit,  18,  Fiu.sbury-street,  E.C. 
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Gill,  John  Beadnell,  M.D.,  Camden-lodge,  Baldslow- 
road,  Hastings. 

Goldsmid,  Major-Geneial  Sir  Frederick  John,  C.B., 
K.C.S.I.,  3,  Observatory-avenue,  Campden-hill, 

Ken  ington,  W. 

Greig,  Andrew,  C.E.,  Dundee. 

Gwynne,  Francis  A.,  15,  Bury-street,  St.  James’s,  S.W. 
Hassall,  Haiay  Buckley,  Currier  Slack’s,  Ashton-under- 
Lyne. 

Ha\uland,  Alfred,  M.E.C.S.,  Northampton. 

Ileldmann,  Joseph,  Brunswick-house,  Shepherd’ s- 
bush,  W. 

Hellewell,  Herbert,  Bridge -street,  Gainsborough. 
Holmes,  John,  Laboratory,  Somerset -house,  W.C. 
Howard,  David,  F.C.A,  F.I.C.,  Rectory- manor, 
AValthamstow,  E. 

Hunt,  John  A , 2,  Upper  Chamberlayne- place,  South- 
amj)ton. 

Huson,  Thomas,  5,  York -buildings.  Dale-street, 
Liverpool. 

Ibbotson,  Alfred  Buckingham,  Yilla  Fobotson,  Fuori  di 
Porta  Romana,  Florence. 

Jones,  J.,  117,  Newgate-street,  E.C. 

Jones,  Robert  Hesketh,  J.P.,  The  Briars,  Crystal 
Palace -park,  Sydenham,  S.E. 

Iving,  'William  F.,  9,  Bessboro’ -gardens,  Pimlico,  S.W. 
Loci',  Charles  George  Warnford,  89,  Mostyn-road, 
Biixton,  S.W. 

!Macau,  Francis  William,  79|-,  Gracechurch-street,  E.C. 
Maginnis,  Rev.  D.,  Old  Parsonage,  Stourbridge, 
klassey,  Henry,  41,  Park-street,  G rosvenor- square,  W. 
Milligan,  Joseph,  M.R.C.S.E.,  6,  Craven -stoeet, 

Strand,  W.C. 

^Mitchell,  Rev.  George  S.,  Granby-row,  Manchester. 
Moffat,  Robert  John,  F.R.G.S.,  F.S.S.,  The  Chestnuts, 
Great  Shelford,  near  Cambridge. 

Muir,  Hugh,  30,  Lombard-street,  E.C. 

Nathan,  Hon.  lleniy,  110,  Portsdown-rcad,  Maida- 
vale,  W. 

Nesbett,  George,  Bournemouth. 

Ommanney,  Captain  Montague  F.,  R.E.,  1,  Downing- 
street,  S.W. 

Orr,  John  B.,  Ellerslea,  Eltham,  Kent. 

Parkin,  William,  15,  Westbourne-road,  Sheffield. 
Pascal!,  George  AVilliam,  High-street,  Chelmsford, 
Es.sex. 

Pcrrin.s,  James  Dyson,  Davenham  Bank,  Great  Malvern. 
I’eny,  If.  R.,  Vernon-house,  Spring-grove,  Isleworth. 
Pfleiderer,  Paul,  9,  Mount-villas,  Lower  Norwood,  S.E, 
l*liilli})S,  Sydney  Moreton,  Newbridge,  Mon. 

Powell,  John,  2,  Huskisson-street,  Liverpool. 

Rainage,  John,  34,  Cranfield-road,  Brockley,  S.E. 
Reiisburg-,  Henry  Edward,  37,  Bentley-road,  Prince’s- 
l)ark,  Jjiverpool. 

Robin.son,  SirWilliamRo.se,  K.C.S.I.,  AtheuEeum  Club, 
Pall-m.all,  S.W. 

S.-mdcrson,  T.  H.,  05,  Wimpole-street,  W. 

Sini])son,  W.  Si>eirs,  49,  Battersea-park-road,  S.W. 
'I:i]»ling,  'I'lioinas,  jun.,  31,  Gresham- street,  E.C. 
'riioiii.'is,  William  Henry,  97,  Cheapside,  E.C.,  Eind 
5,  Vulcan -road.  New-cross,  S.E. 

W.drond,  'rhoodore,  C.B.,  Springfield,  Taplow. 

W att.s,  Kdward,  57a,  Hatton-garden,  E.C. 

The  paper  read  was  : — 

AI’PKENTICESHIP;  SCIENTIFIC  AND 
UNSCIENTIFIC. 

By  Silvanus  Phillips  Thompson,  D.Sc.,  E.A  , 

I’lofcs.'ior  of  E.xpcrimciital  I’liysic.s  in  University  College, 
Bristol. 

Appr(uiticeship  is  the  i>rocess  by  which  a boy  or 
an  inox])ericncc(l  man  ai^prehends  or  learns  to 
j)racticc  any  craft,  art,  trade,  or  profession. 

Inasnuicli,  also,  as  the  process  of  thus  acquiring 


a craft  or  art  was  in  time  past,  and  in  some  cases 
is  still,  made  the  subject  of  a legal  contract 
whereby  the  master  binds  himself  to  instruct  the 
apprentice,  and  the  apprentice  to  serve  his  master 
faithfully,  the  term  apprenticeship  is  sometimes 
applied  to  the  legal  contract  entered  into  to  insure 
the  instruction  of  the  apprentice.  The  term  is  also 
sometimes  loosely  applied  to  the  period  of  time 
during  which  such  process  of  learning  is  con- 
tinued. 

Since,  then,  apprenticeship  is  a process  of  learn- 
ing something,  it  is  clearly,  like  every  other 
process  of  learning,  subject  to  definite  principles 
or  general  laws.  Just  as  there  is  a right  way  and 
a wrong  way  of  learning  to  read,  or  to  cipher, 
or  to  write,  so  there  is  a right  way  and  a wrong 
way  of  learning  a trade  or  an  art,  a handicraft  or 
a profession. 

Unfortunately,  although  in  each  case  this  obser- 
vation may  at  first  sight  appear  to  be  a truism,  it 
is  strange  how  far  the  majority  of  mankind  are 
from  believing  that  there  is  a genuine  science  of 
education,  the  general  principles  of  which  are 
equally  applicable  not  only  to  the  processes  of 
learning  how  to  read,  to  cipher,  and  to  write,  but 
also  to  those  of  learning  how  to  build  houses,  to 
print  books,  to  construct  machinery,  to  compound 
drugs,  or  to  mould  porcelain  or  glass. 

A system  of  apprenticeship  founded  upon  an 
intelligent  apprehension  of  these  general  principles 
would  clearly  he  defined  as  a scientific  apprentice- 
ship, whilst  an  apprenticeship  in  which  all  such 
rational  general  principles  were  ignored  or  violated 
must  be  as  distinctly  pronounced  an  unscientific 
apprenticeship. 

In  order  that  we  may  realise  the  vast  difference 
which  exists  between  a scientific  and  unscientific 
apprenticeship,  let  us  take  an  example  of  a definite 
nature,  I therefore  select,  from  amongst  the 
various  trades,  crafts,  and  professions,  that  one  in 
which  the  idea  of  a scientific  apprenticeship  is,  in 
my  opinion,  most  nearly  fulfilled,  and  which 
happens  to  be  the  profession  of  medicine  and 
surgery. 

Suppose  we  had  the  duty  of  training  a youth  for 
the'  medical  profession,  what  kind  of  training 
should  we  give  him  to  prepare  him  for  his  career  ? 

I presume  we  all  know  that  no  man  can  practice 
in  this  country  as  surgeon  or  physician  without  a 
diploma  or  license,  and  that  such  a diploma  or 
license  is  only  granted  to  those  who  have  been  for 
several  years  pursuing  a course  of  studies  in  the 
theory  and  practice  of  their  future  profession,  and 
have  attained  to  a certain  degree  of  proficiency,  as 
attested  by  the  certificates  they  produce  from  one 
or  other  of  the  various  recognised  medical  schools- 
Suppose,  however,  that  leaving  the  accepted 
routine  of  lecture-going,  reading,  dissecting,  and 
hospital  practice,  prescribed  in  the  schools  of 
medicine  for  our  young  aspirant,  we  were  to  adopt 
the  following  course : — Keep  the  youth  for  five 
years  studying  metaphysic  and  dialectic  ; then,,  at 
the  end  of  this  period,  send  him  straight  to  work 
amputating  and  drugging,  under  the  directions  of 
an  overlooker,  whose  best  qualification  was  that  he 
could  drive  the  young  student  through  the  greatest 
amount  of  paying  work  in  the  shortest  possible 
time.  Suppose,  moreover,  all  theoretical  instruc- 
tion, all  access  to  books,  to  be  carefully  eliminated, 
and  that  meantime  he  should  be  taught  to  laugh 
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at  and  despise  the  notion  that  theoretical  know- 
ledge was  of  any  service  to  him,  even  dissection, 
for  the  sake  of  adding  to  his  knowledge  and 
experience,  being  forbidden  him  as  not  being 
paying  work.  Suppose  tliis  to  go  on  for  seven 
long  years,  the  only  change  in  the  routine  being 
that  towards  the  close  of  his  time  that  he  should 
no  longer  be  required  to  perform  such  menial 
offices  as  washing  floors  or  running  errands. 
Suppose,  I say,  this  course  to  bo  adopted  and 
deliberately  defended  as  a system  of  medical  edu- 
cation, what  would  be  thought  of  it  ? 

Yet,  strange  as  it  may  seem,  the  outrageoTis 
course  which  we  have  allowed  ourselves  to  suppose 
is  a faithful  analogue  of  that  which  in  thousands 
and  hundreds  of  thousands  of  cases  is  going  on  to- 
day, not  in  the  apprenticeship  to  the  medical  pro- 
fession, but  in  the  apprenticeship  to  the  handicraft 
trades.  For  the  five  years  of  metaphysics,  read 
five  years  of  purely  literary  study  in  the  elemen- 
tary school ; and  for  seven  years  of  unintelligent 
and  uninstructed  work,  read  seven  years  of  unin- 
telligent and  uninstructed  drudgery  in  a workshop 
under  an  uneducated,  unsystematic  overlooker, 
selected  for  that  post  simply  because  he  is  a good 
slave-driver ; and  you  have  a not  overdrawn 
picture  of  that  which  goes  by  the  name  of  “ appren- 
ticeship ” in  too  many  of  the  handicrafts  of 
England. 

For,  in  brief,  this  is  what  we  do  when  we  have  a 
boy  whom  we  propose  to  bring  uj)  as  a carpenter. 
Firstly,  we  keep  him  at  the  elementary  school 
imtil  he  can  pass  the  Fourth  Standard,  or  until  he 
is  13  or  14  years  of  age.  All  these  years,  from  the 
age  of  eight  onwards,  he  has  done  nothing  but  sit 
at  a desk,  pen  in  hand,  so  to  speak,  working  at 
studies  of  an  almost  purely  literary  order,  and 
which  are  only  in  the  most  remote  manner  adapted 
to  the  conditions  of  life  he  will  be  called  to  fulfil. 
AVe  keep  him  at  school  so  long  that  he  has  almost 
or  altogether  lost  the  taste  for  work,  and  would 
rather  starve  on  a pittance  as  a clerk  than  don  the 
workman’s  clothes  to  win  a day’s  wage  with  an 
honest  day’s  work.  Of  the  uses  of  tools  he  knows 
nothing,  possibly  not  even  their  names,  and  of  the 
common  things  of  nature  he  is  profoundly 
ignorant. 

The  creature  thus  prepared  in  the  Board  school 
is,  however,  to  be  made  a carpenter,  and  forth- 
with ho  is  suddenly  transferred  to  a big  workshop, 
where  he  is  greeted  on  all  sides  with  sights  and 
sounds  wholly  new  and  strange,  whore  a language 
completely  ditferent  from  that  of  his  school 
teitchers  is  in  vogue,  where  he  begins  at  once  to 
forget  all  that  he  had  previously  learned,  and 
where  he  must  abruptly  conform  to  a new  order 
of  things.  He  is  placed  under  a journeyman  car- 
X>enter,  who  is  supposed  to  look  after  him,  butwffio, 
having  his  own  work  also,  and  not  being  paid  to 
teach  apprentices,  nor,  indeed,  qualified  so  to  do, 
loses  no  opportunity  of  neglecting  him.  The  boy 
must  do  some  work,  so  the  first  odd  job  that  may 
be  supjjosed  easy  enough  is  set  before  him,  he  has 
the  very  vaguest  instructions  given  him,  and  no- 
body troubles  to  explain  to  him  the  difficulties  he 
will  encounter,  or  tell  him  how  to  overcome  them. 
He  spoils  two  or  three  pieces  of  wood  before  he 
has  jjroduced  anything,  and  is  simply  sworn  at  or 
threatened  with  blows  at  each  failure.  Of  instruc- 
tion there  is  none,  for  the  workman  who  ought  to 


have  instructed  him  could  not  do  so  if  he  would, 
having  been  reared  under  the  same  vicious  system  ; 
and  would  not  if  he  could,  as  he  has  no  mind  to 
be  displaced  by  a clever  young  workman  who  could 
do  his  work  for  less  wages.  So  the  lad  learns, 
with  weary  months  of  aimless  and  unsystematic 
labour,  to  ape  the  tricks  of  the  elder  workmen, 
falling  irrevocably  into  their  worst  methods,  and 
acquii’ing  their  slang  talk.  He  is,  of  course,  a 
perfect  slave  to  the  inaccurate  “rules  of  thumb,” 
handed  down  in  the  traditions  of  the  shops.  A&. 
to  consulting  a book  about  his  work,  the  idea  is  too 
ridiculous  to  be  named,  and  he  learns  to  laugh  in  turn 
at  the  idea  that  he  can  be  taught  anything  valu- 
able in  his  craft  except  by  “a  practical  man.”  At 
first,  before  his  hands  have  acquired  any  rude 
kind  of  skill,  he  is  the  common  drudge,  must  run 
for  one  man’s  coat,  andfor  another’s  tobacco.  From 
the  moment  when  he  has  obtained  some  skill  with 
his  fingers  he  must  be  continually  producing  pay- 
ing work,  and  so,  without  regard  to  that  which 
would  be  best  fitting  him  for  doing  further  work, 
he  must  drudge  on,  planing  mouldings  or  shaping 
legs  of  stools  by  the  year  together.  He  does  not 
know  how  to  describe  his  work,  could  not  read 
his  instructions  aright  if  given  him,  as  they  ought 
to  be,  in  the  form  of  a working- drawing,  much 
less  could  he  himself  set  out  a working- drawing 
for  another  to  work  by.  So  he  grows  up  an 
uninstructed,  uneducated,  bad  workman,  and, 
having  served  his  seven  years’  of  apprenticeship 
duly,  cannot  well  be  forbidden  entrance  to  that 
haven  of  bliss,  the  Union  of  his  trade,  where  having 
entered  he  can  claim  to  be  paid,  at  least,  as  well  as 
his  fellow  workmen.  And  this  is  apprenticeship. 

Does  the  picture  seem  too  grotesque  or  too 
strongly  coloured  to  be  true  ? I can  assure  you  it 
is  a photograph  from  real  life,  and  not  very  remote 
from  being  typical  of  apprenticeship  as  it  exists  in 
many  a workshop.  What  is  the  state  of  appren- 
ticeship amongst  the  mechanical  engineers  ? Let 
me  give  the  opinion  of  Mr.  James  Hopps,  as  re- 
corded in  his  report  to  this  Society  upon  Mechanical 
Engiiaeeriug  at  the  Paris  Exhibition.* 

“ In  England,  at  the  present  time,  as  soon  as  a boy  is 
sent  to  learn  a trade  all  mental  instruction  is  discon- 
tinued. He  conceives  that  he  has  only  to  learn  to  work, 
and  in  this  he  is  very  much  encouraged,  both  at  home 
and  in  the  factory ; at  home,  by  the  indifference  of  his 
parents ; in  the  factory,  by  the  indifference  of  master 
and  foreman.  In  fact,  he  is  looked  upon  as  a nuisance 
and  in  the  way  for  the  first  year  or  two  ; he  is  set  to  do 
the  most  trifling  jobs,  and  discipline  is  often  so  loose 
that  ho  becomes  a confirmed  skulking  sloven,  his  powers 
of  mischief  being  the  only  faculties  that  evince  develop- 
ment. The  reason  for  work  being  done  in  a particular 
way  is  rarely  put  before  him,  and  it  is  only  wlien  he  is 
grown  to  man’s  estate  that  he  begins  to  be  regarded  as 
of  any  value.  The  foreman,  perhaps,  notices  what 
branch  he  shows  most  aptitude  f(  r,  vice,  bench,  or  lathe, 
and  to  this  ho  is  put  and  kept  for  the  remaining  term  of 
his  apprenticeship.  By  this  means  he  becomes,  perhaps, 
a fair  tiuner  or  fitter,  but  rarely  both.  The  neglect  of 
mental  training  diuing  his  appi’euticeship  is  so  absolute 
that  ho  is  a worse  scholar  by  far  than  when  he  left 
school.  He  lives  and  works— it  may  be  steadily  and 
soberly — but,  at  the  best,  like  a mere  machine.  In 
many  cases  he  does  not  know  how  to  make  the  simplest 
calculation  in  relation  to  his  work.” 


• “Artisan  Reports  on  the  Paris  Universjil  Exliibition  of  1878  ” 
(Published  for  the  Society  of  Arts),  p.  27 4. 
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It  is  not  needful  to  multiply  instances  ; every 
one  v,Lo  lias  tliouglit  over  the  subject  at  all  must 
recognise  the  utter  want  of  metliod.  and.  reason 
vFicli  pervades  the  training  of  apprentices  in  most 
of  the  handicraft  trades,  and  must  know  bow  true 
is  the  oft-repeated  complaint  on  every  hand  that 
good  workmen  are  not  to  be  had.  In  the  old  days, 
when  the  master  was  a craftsman  first,  and,  per- 
haps, a cajiitalist  in  consequence,  matters  were 
very  different,  for  the  master  charged  himself  with 
the*  education  of  his  apprentice,  taking  a pride  in 
instructing  him  in  all  he  knew  of  his  work,  and 
treating  him  as  one  of  the  family — almost  as  his 
son  ; and  you  will  doubtless  remember  that  it  was 
no  uncommon  thing,  as  with  the  industrious  ap- 
prentice portrayed  to  us  by  Hogarth,  for  the  ap- 
prentice to  become  his  master’s  son-in-law.  We 
have  but  to  read  the  apprenticeship  clauses  of 
the  time-honoured  oaths  administered  on  ad- 
mission into  the  ancient  guilds  to  recall  the 
profound  strength  of  this  obligation  of  the 
master  towards  those  who  were  to  hand  down 
to  the  future  generations  the  secrets  of  the  craft. 
But  all  this  changed  when  changing  social  con- 
ditions replaced  the  master  craftsman,  worker  in 
his  craft,  and  paternal  in  his  relations  to  his  aji- 
prentices,  by  the  capitalist,  a non- worker,  who  could 
not  instruct  his  apprentices,  and  could  only  set 
them  to  work  through  the  agency  of  a middleman 
or  overlooker.  That  which  was  logical,  though 
perhaps  unscientific,  in  the  old  apprenticeship  of 
the  pre-scientific  middle  ages,  in  this  handing 
down  of  the  craft  from  generation  to  generation  of 
Avorkers,  became  not  only  unscientific  but  illogical 
as  the  great,  though  almost  imperceptibly  slow, 
changes  of  the  social  fabric  w'orked  their  inevitable 
course.  So  that  what  Ave  to-day  call  apprentice- 
ship is  but  the  Avithered  husk  of  the  once  living 
institution,  lacking  in  all  those  essential  elements 
Avliich  gaA’-e  it  Autality  and  coherence. 

If,  then,  the  present  so-called  apprenticeship, 
handed  doA\m  to  us  as  the  descendant  of  the  old 
paternal  apprenticeship)  and  inheritor  of  its  name, 
aiul  of  its  legal  prestige,  and  of  scarcely  ought  else 
beside,  must  be  condemned  as  irrational,  unscien- 
tific, and  out  of  harmony  Avith  the  social  conditions 
of  the  age,  what  can  be  suggested  as  a logical  and 
scientific  substitute  to  take  its  place  in  social 
economy  ? What  system  is  there,  either  actual  or 
possil)h>,  that  can  do  for  our  future  craftsmen  and 
ti  iidesuK'n  that  which  the  old  paternal  apprentice- 
>liip  endoavoui’cd  in  old  time  to  do  ? What  are  the 
ju  inciph'S  tliat  must  underlie  the  attempt  to  recon- 
st met  in  a nranner  adequate  to  modern,  social,  and 
indnsf  rial  eonditions,  the  rational  scientific  appren- 
ticc.'-hi])  of  the  futm-e  ? 

'I'll,,-.,  gciioral  piinciples  ma,y,  I think,  be  laid 
doAvn  without  much  difficulty;  ANffiat  difficulty 
< xi.>t-  will  be  found  rather  in  the  application  of 
thosi-  pi'inri])lcs  than  in  their  abstract  enuncia- 
tion. 

/■Vr.s////,  in  learning  to  perform  any  handicraft 
opcTation,  <,i-  to  use  skilfully  any  tool  or  appliance, 
it  is  evident  that  the  ability  to  do  that  one  thing 
rai)i(lly  and  avpII  can  only  be  acquired  by  practice  ; 
and  th.-it  the  beginner  must  learn  by  doing  the 
thing  many  times  over,  sloAvly  and  carefully  at 
fii'st,  rai)idly  and  Avell  aferwards. 

(O/'Vy.  Avherc,  as  in  the  case  of  most  skilled 
(and  in  many  so-called  unskilled)  industries,  the 


craftsman  must  know  how  to  do  a great  many 
things,  or  to  use  many  different  tools,  it  is  evident 
that  the  process  of  acquiring  the  complete  knoAv- 
ledge  of  the  craft  will  be  much  facilitated  if  the 
learner  be  not  kept  doing  over  again  that  Avhich 
he  already  knows  hoAv  to  do  rapidly  and  Avell. 
Having  gamed  skill  in  one  operation  by  doing  it 
often  enough  to  acquire  speed  and  precision,  he 
ought  at  once  to  set  about  mastering  the  difficul- 
ties 'of  some  other  operation.  If  he  is  keprt  for 
months  or  years  doing  over  again  and  again  that 
which  he  already  knows  hoAv  to  do  rapidly  and 
Avell,  employed  as  a cheap  machine  simply  to  put 
money  into  his  master’s  pocket,  he  is  losing  just 
so  much  time  of  his  apprenticeship. 

Thirdly,  all  j)ractical  operations  Avhich  ha\*e 
thus  to  be  learned  by  repetition  ought  to  be  pre- 
sented to  the  young  apprentice  in  a graduated 
order  best  suited  to  his  groAA'ing  powers ; the  easy 
first,  the  harder  as  he  gains  power  and  knowledge. 
There  is  in  every  craft  an  order  in  Avhich  the 
round  of  skilled  operations  are  best  learned,  an 
order  not  to  be  hastily  settled,  but  knoAAUi  only  to 
those  Avho  have  themselves  been  trained  and  have 
had  to  train  others,  and  is  clearly  an  order  in  the 
course  of  Avhich  the  learning  to  do  one  thing  shall 
best  prepare  the  Avay  for  the  learning  to  do  the 
next.  The  round  of  manual  acquirements  ought 
to  be  rationally  and  systematically  arranged. 

Fourthly,  no  apprentice  should  be  alloAA^ed  to  do 
anything  AAuthout  being  shown  or  told  hoAv  to  do 
it.  It  is  a point  of  the  utmost  importance  that  the 
young  Avorkman  should  never  be  alloAved  to  work 
unintelligently ; the  habit  of  unintelhgent  work- 
ing once  acquired  is  hardly  ever  throAvn  off.  The 
prevailing  idea  m this  country  seems  to  be  that  a 
man  ought  to  learn  hoAV  to  do  a thing  by  simply 
doing  it ; whereas  the  rationed  plan  is  to  ascertain 
first  how  it  should  he  done,  and  then  to  do  it. 
There  is  always  a best  way  of  doing  a thing,  knoAvn 
only  to  men  of  intelligent  practical  experience. 
No  Avork  should  be  attempted  by  a beginner  until 
the  method  and  rationale  of  it  has  been  explained 
to  him.  He  Avill  thus  be  saved  from  trying  bad 
and  useless  methods,  and  AAffil  be  called  upon  to  use 
his  reasoning  faculties.  There  can  be  no  question 
that  theoretical  knoAvledge  may  thus  be  of  great 
service  in  saAong  a Avorkman’s  time.  This  consti- 
tutes, indeed,  the  main  difference  in  many  trades 
betAveen  the  practical  training  of  English  and  Con- 
tinental workmen.  One  is  supposed  to  learn  simply 
by  doing  the  thing  over  and  over  again,  blindly  and 
unintelligently ; the  other  is  supposed  to  learn  by 
first  learning  how  the  thmg  ought  to  be  done,  and 
then  doing  it. 

Fifthly,  instruction  in  the  general  principles  of 
science,  which  underhe  almost  all  handicraft  trades, 
ought  to  be  taught  systematically  to  the  apprentice 
by  teachers  wffio  understand  Avhat  they  are  teach- 
ing, and  who  also  are  acquainted  with  the  prac- 
tical details  of  the  appheations  of  those  principles 
to  the  particular  trade  followed  by  the  apprentice, 
so  that  they  may  be  able  to  point  out  continually 
the  agreements  and  the  apparent  discrepancies  be- 
tween abstract  theory  and  the  actual  methods  of 
practice  dictated  by  experience. 

Sixthly,  instruction  in  manual  exercises  ought 
to  begin  early.  The  dexterity  of  hand,  the  quick 
perception  of  the  eye,  are  not  to  be  attained  after  a 
certain  age.  In  many  skilled  crafts  this  age  is 
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indeed  very  early.  Musicians  know  how  early  the 
child  must  begin  to  practice  whose  fingers  are  to 
acquire  a perfect  training,  and  there  are  many  in- 
dustries requiring  a skill  of  hand  little  short  of 
that  which  the  violin  player  or  pianist  must 
possess. 

Seventhly,  throughout  the  period  of  apprentice- 
ship, but  particularly  in  its  early  stages,  the 
manual  exercises  set  to  the  apprentice  should  be 
chosen  solely  because  they  will  improve  his  grow- 
ing capacities  ; the  idea  of  making  him  do  paying 
work  ought  to  be  set  aside.  The  thought  should 
be,  not  what  will  pay  now,  but  what  w'ill  pay 
tw’enty  years  hence.  Therefore,  every  other  con- 
sideration should  be  subordinated  to  the  desire  to 
improve  the  skill  of  the  apprentice. 

Eighthly,  to  give  breadth  and  generality  to  the 
practical  knowledge  of  the  apprentice,  he  should,  in 
the  early  stages  of  his  training,  see  something  of 
various  kinds  of  work ; there  being  undoubted 
advantages  in  a carpenter,  for  example,  and  a 
smith  knowing  something  of  each  other’s  -work. 
Too  early  a specialisation  cramps  the  powers  alike 
of  the  hand  and  of  the  eye. 

Having  thus  laid  down  the  general  principles  of 
a rational  apprenticeship,  I think  if  we  once  more 
consider  the  method  of  training  a lad  which  is  in 
vogue  in  the  generality  of  the  British  Avorkshops, 
we  shall  see  that  it  violates  almost  every  one  of 
these  fundamental  propositions.  It  is  very  seldom 
that  the  foreman  or  journeyman  of  the  Avorkshop 
can  be  found  A\"ho  aauU  set  systematic  exercises  to 
the  young  beginner,  insisting  that  he  shall  learn 
to  do  one  thing  at  once  Avdth  precision  and  speed, 
and  then  proceed  Avithout  delay  to  the  next.  Still 
less  often  aauII  such  a one  instruct  the  beginner  in 
the  rationale  of  each  operation,  shoAving  him  how 
and  Avhy  the  thing  can  theoretically  be  best  done, 
or  instilling  into  liim  the  general  principles  of 
science  as  applied  to  his  trade.  And  when  Ave 
ask  where  the  AV’orkshop  exists  in  Avhich  the  Avork 
giA’en  to  the  young  apprentice  is  chosen  solely  with 
the  view  of  assisting  him,  and  not  because  it 
is  a jjaying  job,  A\'e  ask  in  vain.  Our  medical 
students  must  spend  AA-eoks  and  months  in  dissec- 
tion and  other  exercises  solely  for  their  own  good. 
Musicians  must  practice  scales  and  exercises  which 
bring  no  pay  to  the  performer.  Art  students  must 
draw',  and  model  from  the  antique,  studies  on 
which  they  can  never  realise  a penny  ; and  phar- 
macists must  go  through  a course  of  chemistry, 
and  analyse  very  unprofitable  decoctions,  solely  to 
gain  skill.  But  neither  the  carx)onter,  the  smith, 
the  mechanician,  the  AV'atchmaker,  or  the  piinter 
is  put  through  a course  of  practical  studies  solely 
to  promote  his  skill.  To  make  bad  Avorso,  the  time 
at  which  the  training  the  hand  and  eye  must  be 
acquired  is  postponed  often  till  too  late  by  forcing 
the  future  craftsman  to  remain  till  he  is  thirteen  or 
fourteen  at  a school  in  which  the  studies  that 
would  best  help  him  on  in  the  future  find  little 
place,  and  in  which  again  he  is  being  taught,  not 
so  mucli  for  his  oaati  improA'oment  or  advancement 
as  for  this,  that  his  schoolmaster  may  gain  a pay- 
ment upon  the  brilliant  feat  of  cramming  him  to 
pass  a school  examination. 

Is  there  any  place  then,  any  Avorkshop,  factory, 
or  institution  Avhere  anything  approaching  a 
rational  and  scientific  apprenticeship  exists  ? Is 
there  any  trade,  art,  craft,  or  profession,  the 


apprenticeship  of  which  can  be  regarded  in  any 
sense  as  rational  or  adequate  ? Outside  the  limits 
of  the  so-called  professions  I know  of  none  in 
England,  unless  Ave  except  the  pharmacists. 
Thanks  to  the  determination  of  the  leading 
pharmacists  of  England,  it  is  now  almost  impos- 
sible for  a youth  to  obtain  an  employment  as  a dis- 
penser of  drugs  Avithout  having  spent  some  months 
in  a pharmaceutical  school  or  college,  in  addition 
to  the  years  of  practical  experience  which  he  must 
serve  in  the  trade,  the  degree  of  his  attainments 
being  tested  by  sundry  examinations,  w'orked  on 
an  unusually  judicious  and  satisfactory  system. 
But  in  the  handicrafts  and  mechanical  trades  there 
is  nothing  approaching  even  this  imperfect  step 
toAvards  a technical  training,  and  certainly  nothing 
resembling  the  systematical  industrial  training  of 
certain  schools  abroad. 

This  brings  me  to  a point  of  some  importance, 
namely,  the  line  which  is  advantageously  but 
arbitrarily  draAvn  between  technical  educa- 
tion, strictly  so-called,  and  industrial  educa- 
tion. This  distinction  was  laid  down  in  1868 
by  a committee  of  the  Society  of  Arts,  who, 
in  their  report,  defined  technical  education  to  be 
“ general  instruction  in  those  sciences,  the  prin- 
ciples of  which  are  applicable  to  various  employ- 
ments in  life,”  w'ith  the  express  limitation  that 
“ for  the  purposes  of  discussion,  technical  educa- 
tion should  be  deemed  to  exclude  the  manual  in- 
struction in  arts  and  manufactures  which  is  given 
in  the  Avorkshop.”  No  authoritative  writer  on  the 
subject  has  since  given  any  definition  which  differs 
very  materially  from  the  above,  and,  as  the  dis- 
tinction thereby  drawn  is  unquestionably  useful, 
the  definition  must,  I think,  be  accepted.  Never- 
theless, I am  not  quite  sure  of  the  wisdom  of  thus 
drawing  an  arbitrary  distinction,  since  technical 
education  is  of  little  avail  to  any  person  who  has 
not  received  an  industrial  training  also ; and  no 
industrial  training  is  worth  the  name  unless  it  is 
also,  to  a large  extent,  technical,  that  is,  unless  the 
teaching  of  manual  aptitudes  be  preceded,  accom- 
panied, and  followed  by  theoretical  instruction. 

Having  drawn  attention  to  this  point,  I propose 
noAv  to  turn  to  some  of  those  continental  institu- 
tions in  which  it  appears  to  me  the  principles  laid 
doAvn  as  those  underlying  a rational  and  scientific 
apprenticeship  may  be  seen  in  operation. 

We  are  probably  all  aware  of  the  iimumerable 
and  splendid  technical  schools  and  colleges  which 
exist  in  Germany,  Switzerland,  France,  Austria, 
Belgium,  and  even  in  Russia.  I will  name  as  types 
of  them  the  Polytechnihuins  of  Dresden,  Stutgardt, 
Berlin,  and  Zurich,  the  three  Ecolcs  des  Arts  et 
MHiers  of  Aix,  Angers,  and  Ch^ons,  and  Ecole 
Centrale  des  Arts  et  Manufactures  of  Paris.  These 
institutions  do  not  profess  to  teach  any  trade  or  in- 
dustry, except  engineering,  Avhich  in  some  of  them 
is  a special  feature  ; they  are  colleges  for  applied 
science  to  which  educated  persons  may  resort  to 
add  to  their  technical  knoAvledge.  Hence,  while 
admirable  for  giving  to  foremen,  masters,  and  the 
professed  teachers  of  applied  science,  the  higher 
technical  training  those  persons  need,  they  do 
nothing  directly  for  apprenticeship.  Indirectly, 
howcA'cr,  they  do  a great  deal  in  their  respective 
countries  for  apprenticeship  in  the  mechanical 
trades,  inasmuch  as  they  provide  Avhat  in  England 
Ave  haA'e  no  recognised  means  of  providing — trained 
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men  as  heads  of  workshops ; men  who  are  superior 
to  rules  of  thumb,  and  who  have  some  notion  how 
to  train  the  young  beginners  placed  under  their 
charge. 

There  are  also  in  Germany,  Switzerland,  and 
France  a number  of  other  institutions,  partly ‘tech- 
nical and  partly  industrial  in  character.  Such  are  the 
technical  high  schools  of  Hanover  and  of  Chemnitz, 
and  many  of  the  superior  Gewerbe-Schulen,  Fort- 
Uhhuujs-Schulen,  SiXidHandels-Forthildungs-Sdiiden 
of  Germany.  Such  are  the  weaving  schools  of 
Chemnitz  and  of  Crefeld ; not  to  speak  of  the 
schools  of  dyeing,  carpentry,  forestry,  and  build- 
ing which  are  found  in  various  parts  of  Germany 
and  Switzerland.  Many  of  these  are  industrial,  in 
the  sense  that  they  teach  thoroughly  and  syste- 
matically the  manual  processes  required  in  various 
arts  and  trades  ; but  they  are  all  of  them,  also, 
technical,  in  that  principles  are  always  taught  as 
the  guide  of  practice.  They  are  places  where  a 
learner  must  learn  how  to  do  a thing  before  he 
does  it,  and  when  he  is  set  to  do  it  in  the  best 
possible  manner.  Be  it  observed,  however,  that 
very  few  of  these  provide  a training  which  is 
intended  to  obviate  the  necessity  of  going  through 
a regular  course  of  work  in  a workshop.  They 
are  rather  supplementary  to  such  work.  In  the 
case  of  German  schools,  it  must  be  remembered 
that  these  technical  institutions  are  working  parts 
of  a harmonious  scheme  of  education,  which, 
beginning  in  the  elementary  schools,  parts  off  the 
X)upils  on  the  one  hand  into  the  literary  courses  of 
the  (Jgmnasien,  and  thence  to  the  University,  or, 
on  the  other,  into  the  more  modern  Real-Sclviden 
and  Gewerhe-Sclnden,  the  best  pupils  passing 
thence  to  the  Polyteclinihum  or  Technical  College, 
or  r'lse  directly  into  trade  and  commerce. 

In  France,  a somewhat  similar  arrangement 
drafts  off  the  literary  pupils  to  the  Lycees,  and 
provides  for  those  who  are  going  into  commercial 
or  industrial  life,  the  great  modern  schools,  such 
as  the  1‘kole  Turgot  and  the  College  Chajotal.  There 
are,  moreover,  the  two  great  military  schools,  St. 
Cyr  and  the  Fcole  Poly  technique,  a special  school  of 
architecture,  and  the  four  great  engineering 
scliools  already  named. 

But  there  are  also  in  France  a number  of  lesser 
institutions  specially  designed  to  aid  in  the  educa- 
tion of  the  apprentice,  and  though  they  are 
mostly  isolated,  of  comparatively  recent  growth, 
and  very  diverse  in  organisation,  they  are  of  such 
f.i])ital  importance,  in  respect  of  our  present 
subject,  that  I must  beg  to  speak  in  some  detail 
i oncf  ining  them.  They  are  either  schools  in 
vJiieli  the  experiment  is  being  tried  of  giving  a 
rational  apjmenticeship  in  workshops,  apart  from 
tin*  necessities  or  caprices  of  a trading  concern, 
or  they  ai-r'  factories  in  which,  under  the  direction 
of  rmli^rhtened  num  of  business,  the  experiment  is 
1-mitc  lii‘‘d  of  giving  to  the  apprentices  of  the 
linn  a rational  and  systematic  course  of  instruc- 
tion. In  a little  pamphlet  which  I have  recently 
piiblidied,  tipon  “Apprenticeship  Schools  in 
l•’ram•e,'’  I liave  given  a full  account  of  the 
nature,  organisat ion,  and  cost  of  many  of  these 
schools;  a little  additional  information  has  since 
been  ]>ublished  in  the  pages  of  the  “Artisan  Ee- 
])orta  on  the  Paris  Exhibition,”  already  referred  to. 
^yo  may  classify  the  most  important  of  the  institu- 
tions under  three  heads. 


1.  Schools  which  profess  to  give  a training  suf- 
ficient to  qualify  the  pupil  to  enter  a factory 
forthwith  as  a skilled  workman,  or  apprenticeship 
schools  proper. 

2.  Schools  which  prepare  jDupils  for  subsequent 
apprenticeship  by  giving  them  some  manual  and 
technical  instruction  along  with  an  ordinary 
schooling,  or  schools  preparatory  to  a2^pren- 
ticeship. 

3.  Institutions  for  giving  technical  instruction 
to  the  apprentices  of  a regular  factory  or  work- 
shop, or  to  the  apprentices  of  some  particular 
industry. 

I. — Apprer'ticeship  Schools  Proper. 

Of  the  first  category  are  the  three  Ecoles  PAp- 
prentis  of  La  Villette  (Paris),  Havre,  and  Douai, 
the  Fcole  P FLorlogerie  of  Besan^on,  atid  the 
unique  industrial  school  ke2)t  by  the  Freres 
Chrhtiennes,  in  the  Eue  Yaugirard  (Paris),  known 
as  the  Institution  de  Saint  Nicolas. 

The  three  Ecoles  d' App>rerdis  of  La  Yillctte, 
Havre,  and  Douai,  are  meant  to  train  boys  to 
become  good  workmen  in  the  handicrafts  in 
wood  and  metals,  i.e.,  carpenters,  wood  turners, 
cabinet  makers,  jpattern  makers,  smiths,  fitters, 
metal  turners,  and  locksmiths.  The  Douai  school 
is  the  oldest  of  these,  and  the  least  active.  The 
Havre  school,  which  I visited  early  in  the  jmesent 
year,  is  in  healthy  operation.  Some  information 
concerning  it  is  given  in  my  pamphlet,  and  more 
recently  Mr. ' Hodgson  Pratt  has  described  in 
the  Daily  News  of  October  31,  1879,  the  nature  of 
this  school  and  the  scope  of  its  operations. 

The  Fcole  d'Apprentis  of  Paris,  situated  in  the 
Boulevard  de  la  Yillette,  is  a school  of  similar 
character,  but  suiqDasses  the  Havre  school  in  size, 
in  the  extent  of  its  apjpliances,  and  in  the  general 
superiority  of  its  organisation.  The  results  at- 
tained by  this  school  are  truly  striking.  No  pupil 
is  admitted  before  thirteen,  nor  without  his  certi- 
ficate of  elementary  education.  The  course  of  in- 
struction lasts  three  years,  about  half  the  day 
being  given  to  schooling,  and  half  to  practical  ' 
work  in  one  or  other  of  the  workshops.  The  lads, 
who  go  out  at  sixteen  or  seventeen,  are  able  at  once  ^ 
to  rank  as  skilled  workmen,  earning  a v/age  usually  | 
only  obtained  by  those  who  have  served  a much  j 
longer  apprenticeship  in  the  shops,  and  in  some  cases  I 
to  earn  higher  wages  than  the  average  skilled  work- 
man who  is  of  age.  Happily,  the  promoters  of  this 
school  have  viewed  the  experiment  in  a truly  scien- 
tific spirit,  and  the  exact  date  which  they  have 
kept  upon  all  statistical  matters  enable  a precise 
estimate  to  be  drawn  of  the  signal  success  attained 
by  the  school.  The  school  was  founded  in  1873. 

Of  74  apprentices  who  had  gone  out  up  to  August, 
1877,  69  remained  faithful  up  to  the  jpresent  year 
in  the  industry  taught  them  in  the  school ; and 
their  average  rate  of  payment  on  leaving  had  been 
equivalent  to  18s.  a Aveek,  reckoning  56  hours  to 
the  week’s  work;  their  average  age  cn  leaving 
being  seventeen  years  and  a-half.  Some  of  these, 
the  young  smiths  and  metal  turners,  earn  more 
than  this,  and  receive  from  Uventy  up  to  thirty, 
and  even  thirty-two  shillings  a week,  as  soon  as 
they  go  out  to  work.  Noav,  this  school  is  one 
where  there  is  a graded  series  of  manual  exercises, 
where  those  exercises  are  undertaken  solely  to 
develop  the  pupil’s  skill  without  reference  to  their 
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commercial  profitableiiesss,  where 'no  work  may  be 
attempted'  until  the  how  and  why  have  been  ex- 
plained, nor  until  the  piece  of  work  has  been  made 
the  subject  of  a proper  working  drawing.  It  is  a 
school  where  regular  systematic,  technical,  and 
scientific  principles  are  both  instilled  in  class  and 
insisted  upon  in  the  workshops.  The  instruction 
is  not  left  to  uninstructed  workmen,  but  is  in  the 
hands  of  competent  teachers,  the  head  of  the 
workshop  staff,  for  example,  being  himself  a former 
pupil  of  one  of  the  JEcoIes  des  Arts  ct  Metiers,  and 
thoroughly  imbued  with  the  scientific  spirit,  while 
the  teacher  of  physics  is  an  accomplished  assistant 
in  the  Paris  Observatory.  The  director,  M. 
ZMiiller,  is  himself  animated  Avith  the  spirit  of  the 
institution,  and  conducts  excellent  classes  in 
descriptive  geometry  and  other  subjects.  M. 
Boequet,  the  superintendent  of  the  workshojes, 
gives  a course  of  technological  lessons,  which, 
beginning  with  descriptions  of  tools  and  bits 
of  machinery,  bolts,  nuts,  keys,  &c.,  leads  up 
a complete  knowledge  of  machinery  and  of 
machine  tools.  Drawing,  applied  physics,  applied 
chemisti'A*,  algebra,  ai'ithrnetic,  geometiy,  and  oven 
industrial  j urispmdence  form  x^-M’ts  of  the  curri- 
culum of  studies.  To  A'isit  this  school  and  its 
Avorkshops— and  I haA'o  visited  it  seven  times,  and 
spent  many  hours  Avithiii  its  xcrecincts  —is  sufficient 
to  dispel  the  notion  that  the  rational  scientific 
apprenticeship  advocated  here,  and  in  my  pam- 
phlet on  “Apprenticeship  Schools,”  is  an  impossible 
or  Utopian  idea,  incapable  of  existing  anywhere, 
except  on  paper.  The  ijroblem  is  solved  ; and  it 
is  now  simply  a question  of  cost  how  far  this 
solution  can  be  applied.  The  small  collection  of 
studies  executed  by  the  pupils  of  this  school, 
v/hich  I am  able— thanks  to  the  kind  co-operation  ' 
of  Dr.  INIuller  and  of  M.  Boequet — to  exhibit  to-  ! 
night,  Avill  gRe  but  a faint  idea  of  the  Avorks  I 
undertaken  by  the  i)upils.  A further  account  of 
the  school  is  given  by  Air.  IIopps  on  page  209  of 
the  Artisan  Reports. 

Let  me  next  refer  to  the  ITorolof/iccd  School  of 
Besanron,  Avhich  is  an  apxcrcnticeshii)  school  in 
many  respects  similar  to  that  just  described,  but 
differs  from  it  in  being  dcAmted  to  the  interests  of 
but  one  industr3n  Of  the  nature  of  the  practical 
and  theoretical  instmetion  giA'en  in  this  school, 
and  of  its  growth,  and  of  the  important  part  AA'hich 
it  has  played  in  aiding  the  trulj^  astounding 
development  of  the  Avatchmaking  industry  in 
France,  I cannot  now  say  much.  The  rejmrt  of 
Mr.  Gannej'  upon  Avatch  and  clockmaking  at  the 
Paris  Exhibition  adds  a good  deal  of  information 
to  that  Avhich  I have  already  collected,  and  it  fully 
confirms  the  vicAv  that  in  an  industry  in  Avhich 
the  principle  of  division  of  labour  is  so  fully 
carried  out,  it  is  utterly  impossible  Avithout 
some  such  institution  for  any  skilled  Avorkman 
to  obtain  that  general  round  of  knowledge  and 
of  practice  Avhich  the  training  in  such  a school 
affords.  Mr.  Ganney  particularly  mentions  the 
Avork  of  the  head  pupil  of  the  school,  a lad  IT 
years  of  age,  and  Avho  had  not  yet  completed  his 
third  year  of  attendance  at  the  school.  He  had 
carried  the  school  prizes  before  him,  and  in  addi- 
tion to  draAvings  and  models  innumerable,  had 
constructed  about  oO  watch  movements,  including 
a fus^  keyless  pocket  chronometer,  finished  and 
fully  jewelled,  and  ready  for  hair- springing,  and  a 


keyless  repeater  lever  of  complicated  pattern, 
having  not  only  set  the  jcAvels,  but  even  made  his 
own  jeAvel  holes.  Mr.  Gamney  remarks  that  the 
AAmnder  was  hoAv  so  much  skill  could  have 
been  acquired  in  so  short  a time  as  about  34 
months ; that  as  many  years  might  have  been 
deemed  a reasonable  tune  to  learn  so  much  ; and 
that  he  doubts  if  the  English  trade  contains  any 
Avorkman  taught  in  England  Avho  could  undertake 
to  produce  such  a variety  of  work  of  equal  excel- 
lence, no  maker  of  repeating  movements  having 
been  knoAvn  in  England  for  50  years.  In  the  face 
of  such  an  opinion,  from  one  so  Avell  qualified  by 
practical  acquaintance  Avith  the  subject,  can  it  bo 
doubted  that  the  method  of  teaching  an  apprentice 
his  trade  sj^stematically  and  scientifically  by  com- 
petent men  chosen  specially  to  teach,  and  with  a 
single  eyQ  to  that  Avhich  Avill  promote  the  pupil’s 
skill,  is  at  least  in  this  important  industry  an 
axDance  of  enormous  importance  upon  the  old 
apprenticeship  of  the  shops  ? 

The  histitntioii  de  Saint  Nicolas,  which  I haAm 
named  as  an  industrial  school  of  sonic  note,  teaches 
no  fewer  than  10  different  trades  to  pupils  who  go 
i there  to  become  apprentices.  There  is,  however, 
an  almost  complete  absence  of  technical  teaching  ; 
the  tAvo  hours’  schooling  given  each  day  to  the 
apprentices  has  no  relation  \Adiatever  to  their  Avork ; 
and,  except  in  map-engraving  on  stone  andAVOod- 
engraA'ing,  there  appears  to  be  no  science  or  system 
in  the  trade  teaching,  Avhich  is  done  by  ordinary 
workmen.  In  the  tAvo  departments  named  some 
excellent  Avork  is,  hoAvevor,  turned  out,  and  in 
those  departments  exercises  are  set  graded  accord- 
ing to  their  difficulty,  Avhich  the  pupil  must  execute 
simply  to  gain  skill. 

II. — Schools  Preraratory  to  ArpRENTicEsiiir. 

I turn  noAV  to  the  case  of  schools  which  prepare 
pupils  for  apprenticeship  by  giving  them  some 
manual  and  technical  instruction  along  Avith  their 
ordinary  schooling. 

One  school,  and  one  such  only  do  I knoAv,  the 
manual  school  of  the  Rue  Tournefort,  in  Paris, 
knoAvn  as  the  Ecole  Coininunale.  This  is  an 
ordinary  elementary  school,  having  two  Avorkshops 
attached  to  it,  in  Avhich  the  older  scholars  are 
taught  systematic  Avork  for  about  three  and  a-half 
to  four  hours  a day,  in  carpentry,  forging,  turning, 
modelling,  and  carving.  Of  the  kind  of  work  ex- 
ecuted by  pupils  of  this  school  I am  able,  thanks 
to  the  kind  courtesy  of  its  director.  Dr.  Laubier, 
to  shoAv  }’ou  some  examples.  To  my  mind 
the  great  advantage  of  such  schools  is  not 
in  any  actual  skdl  they  impart,  for  the 
hours  are  too  limited  and  the  pupils  too  young 
for  this ; but  rather  in  that  it  carries  on  the 
training  of  hand  and  aye  begun  in  the  Kinder- 
garten, the  cradle  of  technical  education,  and 
prevents  that  Avhich  is,  alas,  too  often  the  case 
AAuth  the  literary  schooling  prescribed  by  the 
Elementary  Code  of  our  Education  Department, 
the  groAvth  of  a distaste  for  manual  toil  liable  to 
overtake  those  Avho  do  not  go  to  work  before  they 
are  13  or  14  years  old.  Slight  as  are  the  exercises 
executed  in  this  school,  the  system  is  neverthe- 
less well  conceived,  the  exercises  being  systemati- 
cally arranged  and  appropriately  chosen.  The 
cost  of  this  addition  to  the  usual  schooling  is  very 
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moderate,  and  these  manual  exercises  appear  to 
bring  no  detriment  to  other  school  attainments. 

III. — IXSTITUTIOXS  FOB  GIYIXG  TeCHXICAL  In- 

STBUCTIOX  TO  THE  ApPBENTICES  OF  A EEGTJLAR 

Factory  or  Workshop,  or  to  the  Apprex- 

TICES  OF  SOME  PARTICHLAR  IyDGSTRY, 

We  come  now  to  consider  a very  heterogenous 
group  of  institutions  and  systems  Avhose  aim  is  to 
impart  technical  instruction  to  the  apprentices  of 
a regular  factory  or  workshop,  or  to  the  apprentices 
of  some  particular  industry.  In  France  these  are 
very  numerous,  and  the  operation  of  the  French 
Factory  Act  of  1874  has  added  to  their  number 
very  considerably.  The  provisions  of  this  Act 
forbid  the  employment  of  children  under  twelve 
unless  actually  in  receipt  of  a minimum  of  two 
hours’  schooling  a day,  nor  may  children  over 
twelve  and  under  fifteen  be  employed  more  than 
six  hours  a day  unless  their  elementary  educa- 
tion has  been  completed.  Unlike  our  English 
Factory  Act,  which  recognises  no  schooling  except 
the  stereotyped  course  prescribed  for  “ Public  Ele- 
mentary Schools,”  the  French  Factory  Law  extends 
its  recognition  to  evening  and  half-time  schools  in 
which  technical  instruction,  scientific  or  artistic, 
forms  fhe  main  feature  of  the  curriculum.  A very 
larger-  umber  of  the  manufacturers  of  Paris  are  there- 
fore able  to  comply  with  the  law  b^  having  on  their 
premises  a school-room  fitted  with  suitable  appli- 
ances, in  which  every  apprentice  is  systematically 
taught  during  the  period  of  his  apprenticeship.  Be  it 
remarked,  however,  that  many  such  schools  existed 
before  1874,  and  the  oldest  are  some  of  the  best. 
jMany  of  the  goldsmiths  and  jewellers  of  Paris  have 
thus  little  schools  of  art  for  their  apprentices.  M. 
Lemaire,  the  famous  maker  of  opera-glasses,  has 
thus,  for  thirty  years,  instructed  his  young  hands, 
and  now  two  hundred  of  his  two  hundred  and  fifty 
hands  are  of  his  own  training.  The  course  here 
includes  the  study  of  elementary  mechanics  and 
elementary  optics,  along  with  ordinary  school 
lessons.  So  again,  MM.  Chaix  and  Co.,  the  well- 
known  printers,  have  had,  since  1862,  a school  of 
typography  for  their  apprentices,  in  which  the  in- 
struction is  divided  into  three  courses — elementary, 
technical,  and  supplementary.  The  technical  course 
includesacourseof  lessonson  typography  and  types, 
on  the  theoretical  parts  of  printing,  on  reading  and 
correcting  jjroofs,  and  on  engraving.  The  sup- 
])lomentary  course  deals  with  mechanics,  physics, 
elementary  notions  of  chemistry  as  applied  to 
|)rinting,  the  history  of  printing,  and  even  a dose 
of  industrial  economics.  The  apprentice  composi- 
tors work  for  seven  or  eight  hours  in  a separate 
composing-room,  under  a contre-maitre,  whose  sole 
business  is  to  instruct  them ; and  the  practical 
exercises  set  them  are  “ such  as  to  introduce  suc- 
cessively to  their  notice  all  the  various  difficulties 
which  they  must  surmount,  in  order  to  understand 
their  business  and  become  first-rate  workmen.” 
hlr.  William  Bright  mentions  this  school  in  his  re- 
port on  printing  amongst  the  reports  on  the  Paris 
Exhibition. 

Nor  are  private  firms  alone  in  thus  providing 
something  towards  remedying  the  evils  of  the 
decayed  aj)prenticeship  system.  There  isin  Paris  an 
excellent  school  of  ai)plied  art,  holding  even- 
ing classes  at  339,  Eue  St.  Martin,  established 
by  the  Syndical  Chamber  of  Jewellers  and  Gold- 


smiths, for  the  apprentices  of  the  different  firms 
represented  in  the  chamber.  From  the  jmint  of 
view  of  the  application  of  art  to  the  particular 
industries  named,  the  success  of  this  school  is 
remarkable.  Some  of  the  designs  for  jewellery, 
executed  by  pupils  of  the  school,  are  extremely 
elegant  and  artistic.  I have  been  told  by  M. 
Greard,  the  late  Director  of  Primary  Education  for 
the  Department  of  the  Seine,  and  now  Yice-Bector 
of  the  Academie,  that,  at  first,  the  Trades’  Unions 
of  Paris  looked  askance  on  the  establishment 
of  such  schools ; but  finding  the  real  substantial 
benefit  that  accrued  to  the  industry  as  time  went 
by,  they  have  come  round  to  recognise  their  value, 
and  that  some  of  them  have  even  started  schools 
on  their  own  account  for  the  apprentices  who  arc 
sons  of  members  of  the  Union.  The  Chamhre 
Ouvriere  des  Bijoutiers,  for  example,  has  set  up  an 
evening  school  for  art-teaching  in  the  Quarticr  du 
Temple. 

In  Germany  and  Switzerland  there  are  also  ex- 
cellent trade  schools  and  technical  evening  schools, 
approaching  in  character  those  with  which  we  have 
just  been  dealing,  though  they  arc  usually  organised 
on  a somewhat  wider  basis.  Many  of  the  Fort- 
hildungs-Schulen,  Gewerbeliche  ForthildHiujs-Scliule.n, 
and  Handels-LeJimnstalten  arc  technical  schools, 
of  a lower  grade  than  the  FoJytechniknms, 
established  chiefly  for  the  benefit  of  ap- 
prentice boys,  and  afford  an  excellent  sup- 
plementary education.  The  vast  array  of 

Gewerhe-  ScJmhn,  or  trade  schools,  to  be  found  in 
every  German  town  of  importance,  testify  to  the 
universal  recognition  in  that  country  to  the  need 
of  adapting  the'  education  given  to  the  artisan  lad 
to  the  special  needs  of  his  future  career.  In  many 
of  these  schools  no  doubt  the  teaching  is  excellent ; 
but  I have  seen  enough  of  them  to  know  that  they 
are  often  inefficiently  provided  with  teachers. 
Nevertheless,  the  amount  of  good  effected  on  the 
whole  by  these  schools  must  be  enormously  great. 
And  when  we  contrast  the  abundance  of  technical 
instruction,  higher  and  lower,  thus  provided  in 
Switzerland,  France,  Austria,  Belgium,  and  in 
every  province  of  the  German  Empire,  with  the 
utter  absence  of  it  at  home,*  it  is  impossible  to 
avoid  endorsing  the  opinion  of  Professor  Huxley, 
that  “ The  condition  of  England  in  these  matters 
is  simply  scandalous.”  Such  schools  are  destined 
to  play  a very  important  part  in  the  indus- 
trial competitions  of  the  future ; and  they  have 
begun  to  make  their  mark.  Thus  the  Horological 
School  of  Besangon  played  a considerable  part  in  the 
movement,  which  has,  within  the  last  fifteen  years, 
wafted  nearly  half  the  watchmaking  industry  across 
the  Juras  from  Switzerland  into  France.  In  ten 
years  (from  1864  to  1874),  fhe  Swiss  importations 


* The  only  trade  school  of  any  mark  in  England  is  the  ex- 
cellent trade  school  of  Bristol,  founded  by  the  late  Canon  Moseley. 
Our  Schools  of  Art,  have  done  much,  but  might  do  much  more. 
Our  science  schools  and  classes  are,  as  I have  pointed  out  else- 
where, lamentably  deficient  and  cramped  in  usefulness  by  the 
arrangements  of  the  Science  and  Art  Department,  and  the  teachmg 
in  them  and  the  method  of  remunerating  that  teaching  reqiiire 
radical  re-organisation.  There  are  a few  other  admirable  insptu- 
tions,  such  as  the  Artisan  Institute,  Castle-street,  St.  Martin’ s- 
lane,  and  the  Birkbeck  Institution.  The  Technological  Examina- 
tions of  the  Society  of  Arts,  and  more  recently  of  the  City  and  Guilds 
Institute,  have  begun  to  do  a good  work.  The  classes  of  applied 
chemistry  and  applied  physics  recently  organised  by  the  Guilds’ 
Institute,  at  the  Cowper-street  Schools,  are  another  step  in  the 
right  direction.  But  why  do  we  not  have  scores  of  similar  classes 
in  every  industrial  centre  ? 
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into  France  fell  in  value  from  four  millions  of  francs 
to  one  million  and  a-half,  while  the  French  impor- 
tations into  Switzerland — I am  speaking  of  horo- 
logical  imports,  of  course — rose  from  less  than  four 
hundred  thousand  francs  to  over  a million  and 
a-half.  The  Swiss,  seeingtheirtradeforsakingthem, 
immediately  re-organised  their  three  horological 
schools,  and  established  three  new  ones;  and  I doubt 
not  time  will  show  the  large  wisdom  of  this  step. 
The  watchmaking  industries  of  Clerkenwell  and  of 
Coventry  are  at  a very  low  ebb,  and  a great 
deal  of  the  best  work  purporting  to  be  English  is 
really  imported  from  the  Continent  to  be  worked 
up  here.  Why  cannot  we,  too,  reorganise  this 
ancient  industry  and  regain  our  former  prestige  ? 
Why  do  we  not  have  a school  of  art  metal- work 
in  Soho  or  Clerkenwell,  or  a school  of  cutlery  at 
Sheffield,  to  help  us  to  fight  the  importation  of 
tools,  scissors,  and  other  articles  that  America  is 
sending  into  our  markets  ? We  have  seen  in 
Lambeth  how  a school  of  art  may  afford  the  most 
splendid  aid  to  the  revival  of  a lost  art,  or,  rather, 
to  what  is  almost  the  creation  of  a new  one.  Many 
a little  local  industry  now  dying  of  inanition,  or 
confined  within  narrow  limits,  might  thus  assert  a 
prosperous  existence,  or  extend  its  operations  far 
beyond  their  present  range.  Surely  there  is  room 
for  a school  of  jet-cutting  at  Whitby,  and  if  the 
jet  workers  need  an  example  to  stimulate  them 
there  is  one  provided  by  the  recent  establishment 
of  a school  of  coral-cutting  at  Torre  del  Graeco, 
whose  art  products  have,  until  quite  lately,  been 
as  local  as  the  art  products  of  Whitby. 

I have  now  reviewed,  and  that  all  too  briefly,  a 
few  of  the  institutions  in  which  an  attempt  is  made 
to  provide  a rational  and  scientific  apprenticeship 
in  the  handicraft  trades,  and  there  still  remain 
several  considerations,  amongst  which  the  fore- 
most is  how  we  are  to  obtain  for  English  skilled 
artisans  the  ()enefits  of  the  systematic  training 
which  so  many  of  their  foreign  compeers  enjoy, 
and  which  goes  far  towards  making  their  appren- 
ticeship a rational  and  scientific  one. 

Unfortunately,  there  are  two  difficulties  ahead, 
which  we  cannot  afford  to  blink.  In  the  first 
place,  we  have  no  groat  technical  schools  or 
colleges  such  as  France,  Switzerland,  and  Germany 
possess  for  the  higher  technical  training  ; hence  we 
do  not  get  scientifically  trained  men  as  employers, 
or  as  foremen  and  managers,  or  as  teachers  of 
technical  classes  and  schools.  Without  these  it  is 
simply  hopeless  to  begin  with  the  apprentice.  You 
cannot  have  the  lower  technical  or  industrial 
training  without  having  the  higher.  And  if  you 
had  the  higher  you  would  still  want  the  lower.  I 
am  sometimes  told  in  my  advocacy  of  this  scientific 
apprenticeship  and  of  apprenticeship  schools  that 
the  experience  of  France  and  Germany  is  against 
me,  for  there  they  educate,  not  the  apprentice,  but 
the  master  and  the  foreman.  It  is  true  that  they 
do  so,  that  the  technical  education  they  give  is 
chiefly  what  I have  termed  the  higher.  France 
has  had  her  great  Arts  et  Metiers  and  her  Ecole 
CentraU  for  nigh  three-quarters  of  a century,  and 
the  magnificent  institutions  of  Germany  are,  some 
of  them,  not  much  more  recent.  But  France  and 
Germany  are  alike  finding  out  that  they  need  the 
lower  technical  education  also ; and  so  we  have  on 
the  one  hand  the  Ecoles  d' Apprentis,  and  on  the 
other  the  Forthildurujs-Schulen.  A single  instance 


will  illustrate  this  reaction.  There  is  at  Chemnitz, 
in  Saxony,  a “ High  Weaving  School,”  one  of  the 
best  of  its  kind,  having  fifty-four  looms,  twelve  of 
them  worked  by  steam  power.  This  school  was 
established  in  1867.  Since  that  date  the  manufac 
turersof  chemistry  have  found  it  advisable  to  open  an 
evening  school  of  the  type  of  a Forthilduncjs-Schuleii 
to  instruct  their  appreritices  in  the  theoretical  parts 
of  the  weaving  which  they  learn  in  the  factories. 
I am  confidently  expecting  to  hear  of  a similar 
movement  following  the  growth  of  weaving  schools 
in  Leeds,  Huddersfield,  Glasgow,  and  Bradford,  for 
these  weaving  schools  act  the  part  of  technical 
colleges  for  the  particular  industry,  and  do  train  the 
competent  foremen  and  teachers,  without  whom  the 
lower  training  of  the  apprentice  cannot  exist.  I hold 
then  that  a necessary  antecedent  to  the  growth  of 
a rational  and  scientific  apprenticeship  will  be  the 
establishment  of  technical  high  schools  and  col- 
leges to  train  the  men  who  will  hereafter  have  the 
work  of  training  the  apprentices. 

The  other  difficulty  ahead  is  one  which  has 
greater  elements  of  uncertainty  in  it — it  is  the 
divided  attitude  of  the  Trades’  Union  leaders 
towards  technical  education.  While  the  best 
men  amongst  them  recognise  fully  the  value — 
the  intrinsic  value  both  to  the  industry  at 
large  and  to  the  workers  in  particular — of 
thorough  training,  and  are  prepared  to  welcome 
cordially  the  technical  education  movement,  and 
the  elevation  of  labour  by  science,  provided  all 
reasonable  securities  be  given  that  the  just  rights 
of  those  that  represent  labour  be  not  trampled 
upon  or  impaired,  there  are  others,  unfortunately, 
who  think  otherwise,  and  who,  seeing  as  it  were, 
through  but  one  pair  of  spectacles,  cannot  bring 
themselves  to  understand  that  a really  skilled  work- 
man is  much  more  likely  to  obtain  constant 
employment  and  high  remuneration,  and  to  hold 
a more  independent  position  towards  the  mere 
capitalist,  than  his  unskilled  and  ignorant  fellow- 
worker.  It  is  too  good  to  be  true. 

We  may  congratulate  ourselves  that  there  are  men 
who,  like  Mr.  Howell  and  Mr.  Applegarth,  know 
what  technical  training  means,  and  who  recognise 
its  value.  Let  us  hope  that  wise  counsels  will 
induce  the  thoughtful  amongst  the  Trades’  Union 
leaders  in  England  to  follow  their  brethren  of 
France  in  helping  forward  all  movements  for  the 
elevation  of  the  skilled  workman  of  the  future. 
There  is  one  other  matter  in  connection  with  this 
that  I must  just  advert  to.  If  it  were  at  all 
probable  that  many  apprenticeship  schools  were  to 
be  suddenly  instituted  in  all  the  skilled  industries, 
so  that  in  three  years  time  the  skilled  industries 
would  be  flooded  with  an  extraordinary  proportion 
of  apprentice  labour,  then  I think  the  Trades’ 
Unions  would  have  some  right  to  complain,  and 
would  be  justified — from  their  point  of  view — in 
resisting  such  a result.  But  this  is  the  last  thing 
that  is  likely  to  occur.  Apprenticeship  schools 
cannot  suddenly  swamp  the  labour  market,  for  the 
simple  reason  that  we  have  not  yet  the  higher 
technical  training  to  provide  teachers  for  such 
schools ; and  when  we  have  these,  it  will  take 
years  to  develop  even  a single  school.  The 
process  of  replacing  workshop  drudges  by  trained 
apprentices  wiU  be  a very  gradual  one,  and  will 
be  more  likely  indeed  to  make  apprentice  labour 
scarce  than  plentiful  during  the  transition  period. 
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There  remain  now  only  two  practical  points  to 
which  I must  allude  before  drawing  to  a close. 
Careful  observation  convinces  me  that  there  are 
three  essentials  to  the  success  of  good  apprentice- 
ship teaching.  Those  essentials  are  good  teachers, 
a sound  system  of  instruction  based  in  the  handi- 
craft trades  upon  drawing  rather  than  upon  written 
language  or  mathematics,  and  a real  scientific 
training  in  the  use  of  tools.  Of  the  capital  im- 
portance of  drawing  as  a means  of  education,  and 
of  the  prominence  given  to  it  in  the  most  successful 
of  all  the  apprenticeship  schools,  I have  said  so 
much  elsewhere  that  I will  not  dwell  upon  the 
matter  at  greater  length. 

Of  the  value  of  a real  scientific  training  in  the 
use  of  tools,  we  can  hardly  make  too  high  an  esti- 
mate. In  every  trade  tools  are  used,  and  the 
essential  principles  of  the  use  of  them  are  common 
to  all,  though  the  forms  of  the  tools  vary.  Now, 
if  there  is  one  thing  an  apprenticeship  school  can 
do,  it  is  to  teach  a boy  the  scientific  way  of  making 
and  using  a tool.  For  example,  in  the  La  Yillette 
school  the  boys  make  almost  all  their  own  tools, 
except  files  ; on  the  one  hand,  they  forge  their 
own  hammer  heads,  and  on  the  other,  construct 
machine  tools,  lathes,  planing,  slotting  and  shaping 
machines,  and  the  like.  But  no  boy  must  make  a 
tool  without  knovdng  why  it  is  to  be  made  of  the 
particular  form  chosen.  He  must  sharpen  his  tools  to 
particular  angles,  because  particular  angles  are 
shown  by  scientific  experiment  to  be  best  for 
certain  work,  giving  the  greatest  effective  result 
with  least  expenditure  of  labour.  The  course  of 
technology  in  that  school  is  a course  almost  en- 
tirely devoted  to  tools  and  machinery  connected 
with  tools.  Amid  the  exigencies  of  trade  in  an 
ordinary  workshop  there  is  no  time  to  study  all 
this.  Yet  nothing  can  possibly  be  of  greater  im- 
portance to  the  workman.  We  see  what  attention 
is  given  to  this  matter  in  the  United  States,  what 
striving  there  is  to  perfect  tools  and  to  invent  new 
ones,  and,  depend  upon  it,  all  this  is  of  vast  signi- 
ficance for  the  future.  Every  advance  in  the  use 
of  tools  means  not  merely  an  advance  in  producing 
power,  but  an  advance  in  civilisation.  You  can 
read  the  history  of  the  growth  of  human  civilisa- 
tion in  the  history  of  tools,  from  the  flint  imple- 
ment down  to  the  last  new  complicated  labour- 
saving  appliances.  How  comes  it,  then,  that  we 
have  hitherto  paid  so  little  attention  to  this  matter  ? 
Why  have  we  not  a science  of  tools — a science  of 
organology  [ap-yavov,  a tool),  if  you  will  permit  me 
to  invent  the  term  ? Surely,  in  any  future  schemes 
for  founding  technical  colleges,  we  shall  find  some 
place  for  this  neglected  branch  of  science.  It  is 
astonishing  how  little  progress  has  been  made  in 
the  forms  of  the  commonest  hand-tools  for 
hundreds  of  jmars.*  The  hammers,  the  saws,  the 
chisels  have  not  changed  since  the  days  of  William 


Wc  h;ivo  lioavd  lately  of  ecrtaiii  new  American  saws  having 
altomately  two  long  teeth  between  short  ones,  and  denominated 
“ Lightning  Saws”  from  the  speed  with  which  they  can  he  used 
for  coarse  work.  Bnt  the  “Lightning  Saw”  is  at  least  three 
himdred  years  old.  Had  we  had  a science  of  tools  every  professor 
of  that  science  would  have  had  such  in  his  knowledge,  if  not  in  his 
actual  possession,  at  any  rate  as  an  historial  curiosity,  if  as 
nothing  more.  Diu-ing  a recent  visit  to  Germany,  I had  occasion 
to  visit  and  examine  a tine  scries  of  etchings  by  the  great  master, 
Albrecht  Diirer.  One  of  hi.s  most  famous  productions  in  that 
line  of  ai-t  is  the  picture  known  as  the  “ Melancolia.”  It  is  dated 
1511.  1 1 shows  a melancholy  woman  re.sting  fx’om  labour.  On  the 

floor  beside  her  lie  a plane,  a hammei’,  and  a saw  of  the  type 
quoted. 


tbe  Conqueror ; yet  tbere  is  room  enough  for  h.i- 
provement. 

I have  just  now  said  that  the  essentials  of  suoce.-,- 
in  the  National  and  scientifie  apprenticeship  ai’c 
good  teachers  and  a good  system  of  instruction,  in 
which  prominence  is  given  to  drawing  and  to  the 
science  of  tools.  These  are  the  praetical  essentials; 
but  there  is  one  thing  more  essential  still.  W* 
must  first  convince  those  most  concerned  that  there 
is  an  absolute  and  imperative  necessity  for  tliis 
entire  reform. 

There  is  no  question  whatever  but  that  tlu 
persistent  neglect  of  technical  education  in  Eng- 
land will  sooner  or  later  ruin  her  in  the  niarkct" 
of  the  world,  which  will  be  seized  by  less  favoured 
but  more  highly  trained  nations.  And  the  work 
of  technical  education  is  only  half  begun  if  it 
stops  short  of  regenerating  the  edueation  of  tlic 
apprentice. 

An  organism  Avhich,  having  grown  up  umh'r 
certain  external  conditions,  finds  the  condition-' 
which  environ  it  changed,  must  adapt  it.self  t . 
those  new  conditions  or  perish  in  tF'  strugL;. 
for  existence.  If  it  fail  so  to  adapt  itself,  it  i ■ 
doomed.  Human  institutions  differ  from  organi.sms, 
however,  in  so  far  as  the  powers  of  the  humai; 
race  transcend  those  of  lower  creatur-'s.  Man 
has  not  only  the  power  of  adapting  himself  to  < x- 
ternal  circumstances,  but,  in  some  cases,  of  adapting 
the  external  circumstances  to  himself,  by  virtue  of 
his  intelligent  command  over  the  blind  forces  of 
nature.  Hence,  in  the  struggle  for  existence  of 
huiiia,!!  institutions,  every  change,  every  new  de- 
velopment, is  the  result  of  a compromise,  as  it 
were,  between  those  external  forces  which  man 
can  change  and  those  which  he  cannot.  The  old 
apprenticeship  was  a system  which  grew  up  under 
certain  external  conditions,  which  the  lapse  of  time 
and  the  gmwth  of  science  have  changed  for  ever* 
It  is  virtually^  defunct,  and  all  our  best  effoids  to- 
revive  it  could  but  galvanise  it  into  unhealthy  and 
spasmodic  activity  for  a few  brief  y'ears.  We  can 
no  more  exchange  the  existing  social  order  of 
things  for  that  of  six  centuries  back  than  we  can 
roll  back  theThamesfromLondon-bridge  to  Oxford. 
To  that  new  order  of  things  our  commercial  and 
industrial  institutions  must  conform,  or  they  will 
find  themselves  di-tanced  irrevocably  in  the 
struggle.  The  skilled  industries  of  Great  Britain, 
with  their  irregular  bands  of  workers,  trained 
anyhow,  nohow,  armed  with  fantastic  scraps  of 
empirical  knowledge,  and  swaddled  up  in  rules  of 
thumb,  are  doomed  before  the  industries  of  nations 
who  bring  into  the  field  ordered  legions  of  trained 
wmi-kers  equipped  with  intellectual  weapons,  and 
clothed  with  sound  science.  Against  such  adver- 
saries all  the  stores  of  coal  and  iron  in  our  hills 
and  valleys  will  be  of  little  avail.  We  have,  how- 
ever, one  chance  left ; we  must  adapt  our  system.? 
to  the  new  social  order,  and  organise  and  didll  and 
train  our  workers  in  a systematic  and  scientific 
apprenticeship,  in  accordance  with  the  dictates  of 
right  reason,  and  in  harmony  with  the  spirit  of 
the  age. 


DISCUSSION. 

The  Chairman,  in  inviting  discussion,  said  that  he  had 
listened  with  the  greatest  gr.atification  to  Professor 
Thompson’s  paper,  not  merely  on  account  of  the  obvious 
practical  familiarity  with  the  subject  which  it  evinced. 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Ueoembee  5,  1879. 


43 


and  the  valuable  good  sense  it  contained,  but  for  a more 
selfish  reason — because  it  entii’elj  accorded  with  the 
AueNvs  he  had  himself  expressed,  coming  to  the  matter 
from  a very  different  side.  He  had,  unfortunately,  no 
practical  acquaintance  "with  the  kinds  of  work  called 
handicrafts,  but,  oddly  enough,  he  ventured  some  two 
years  ago,  in  that  room,  to  point  his  remarks  with  refer- 
ence to  technical  education  by  analogy  with  the  *'stem 
of  medical  education,  with  which  he  happened  to  be  ac- 
quainted, and  to  which  refex-ence  had  been  made  at  the 
commencement  of  the  paper.  At  that  time  he  mentioned 
that  there  was  a gx’eat  stir  going'  on,  and  that  thei'e  was 
cvei-y  hope  of  something  i-eal  and  pi'actical  soon  being 
/lone,  because  the  great  City  companies,  who  most 
assm'edly  possessed  the  means,  wei’e  pi'epax'ing  to  do 
.something  in  the  matter ; in  fact,  the  City  Guilds  had 
at  that  time  done  him  the  honour  to  consult  him  on  the 
subject.  Those  who  would  i-efer  to  the  advice  he  then 
gave,  which  he  believed  was  printed,  would  ffnd  that  it 
was  in  precise  accordance  s\’ith  the  principle  which  Pi’o- 
fessor  Thompson  had  laid  down.  Whatever  might  be 
the  merits  or  demerits  of  the  old  system,  it  was  as 
thoroughly  doomed  in  the  diffei’ent  branches  of  ordi- 
nai-y  handici'aft  as  it  had  long  been  in  physic. 
Circumstances  had  altogether  changed,  and  it  was 
quite  impossible  to  think  that  by  the  old  system 
of  appi'enticeship  it  was  possible  to  obtain  the  results 
I'equii'ed  for  teclmical  education.  Under  these  cii’cum- 
stances,  thei'e  appeared  to  him  to  be  only  two  alterna- 
tives. We  might  bring  ivithin  the  reach  of  the  young 
people  employed  iu  manufactures  the  means  of  carrying 
on  theii'  education  beyond  the  time  when  the  necessities 
of  practical  life  obliged  them  to  be  at  work.  That 
was  one  sug-gestion,  to  establish  in  the  neighbour- 
hood of  the  great  centres  of  industry  schools  whither 
those  who  were  learning  various  trades  could  resort, 
and  there  receive  that  sort  of  education  which  would 
qualify  them  to  work  skilfully  and  intelligently  at 
their  trades.  He  then  suggested  another  point  of 
no  le.ss  importance,  which  was,  that  the  Guilds 
would  do  w<  11  to  employ  their  large  funds  in  the  estab- 
lishment of  a central  institution,  which  should  do  for 
the  teaching  power  of  the  country  that  which  such 
institutions  as  the  Ecole  des  Arts  et  Metiers,  or  the 
Politechnikum  of  Ziirich  did  for  technical  education  in 
their  r*  -;pLLtive  coimtrics,  for,  as  had  been  remarked,  at 
the  pre.sent  time  it  was  not  only  the  schools  which  were 
wanting-,  but  the  teachers  also.  He  had  now  the  great 
advantage  of  having  the  support  of  so  practical  an 
authority  as  Professor  Thompson  for  thinking  that 
these  projects  which  liad  been  proposed  were  of  a 
sound  and  practical  natiu'e,  and  such  as  to  ad- 
vance, in  the  only  way  possible,  the  interests  of  technical 
education.  He  had,  therefore,  no  criticism  to  offer  on 
the  paper  with  the  exception  of  one  remark,  which  he 
thought  migi  t probably  be  interpreted  in  a sense  dif- 
ferent from  that  intended  by  the  author.  He  understood 
Professor  Thompson  to  object  to  the  existing  elementary 
training  in  Board  schools,  on  the  ground  of  its  theo- 
retical nature,  and  of  its  occupying  the  minds  of 
students  entirely  with  books  and  book-work,  and  in 
teaching  things  which  had  no  sort  of  bearing  on  the 
.sch  dars’  future  life.  No  one  wished  more  than  he  did, 
or,  pi  rhaps,  worked  more,  when  he  was  on  the  Board, 
to  rem<  dy  ihe  evil  of  exclusive  book-work,  and  he  had 
not  the  smallest  doubt  that  the  extension  of  the  Kinder- 
garten sys-  in,  including  the  u.se  of  tools  and  the  study 
of  elementary  machines,  was  a most  important  element 
in  the  in.strucdon  at  Board  schools;  but  he  could  not 
think  that  the  evil  of  giring  what  he  might  call  book- 
work  instruction  in  the  elementary  schools  was  after  all 
so  very  great.  He  did  not  think  that  up  to  the  age  of 
thirteen,  when  most  cliildren  left  the  elementary  schools, 
much  was  done  to  discourage  boys  from  taking  to  this 
or  that  career,  and  he  rather  thought  that  the  majority 
of  boys  would  gladly  go  into  the  workshop,  if  only  to 
escape  the  irk.sonieness  of  school.  Therefore  it  would 


be  well,  if  it  could  be  done,  to  add  instruction  of 
some  practical  nature  to  the  ordinary  instruction  in  Board 
schools.  Still,  considering  what  the  children  were, 
the  very  short  time  during  which  the  instruction  lasted, 
and  the  further  fact  that,  although  it  was  important 
to  make  skilled  workmen,  it  was  even  more  so  to  make 
intelligent  men,  he  did  not  think  that  four  or  five 
years  spent  in  elementary  schools  were  too  much  to  give 
even  exclusively  to  such  matters  as  reading,  writing, 
arithmetic,  geography,  the  elements  of  history,  and  the 
rudiments  of  physical  science.  He  did  not  think  that 
any  workmen  would  be  a bit  the  worse,  as  a member  of 
society,  who  gave  these  four  or  five  years  to  such  pur- 
suits, if  properly  taught.  The  exceedingly  interesting 
details  which  had  been  given  with  reference  to  Ecole 
d’  Apprentis  of  Paris  appeared  to  bear  out  this  observation, 
because  no  one  was  admitted  before  thirteen,  nor  without 
a certificate  of  elementary  education.  It  was  a most 
remarkable  fact,  and  very  encouraging  to  those  who 
wished  to  see  technical  schools  established  within  the 
reach  of  the  young  working  j)opulation,  to  see  what 
good  results  could  be  obtained,  and  if  the  same  thing 
could  be  carried  out  in  England,  the  improvement 
to  the  British  workman  would  bo  absolutely  incal- 
culable. 

Mr.  George  Howell  wished  to  correct  a slight  error 
in  Prof.  Thompson’s  remarks,  with  respect  to  the 
attitude  of  trades’  unions.  He  had  been  acquainted 
with  all  the  leading  trade  unionists  during  the  last  20  or 
22  years,  and  scarcely  knew  one  who  had  taken  any 
interest  in  public  questions  who  could  be  alleged  to  be 
opposed  to  the  views  now  put  forward  with  respect  to 
technical  education.  On  the  contrary,  whatever  little 
influence  had  been  brought  to  bear  in  England,  for 
the  purpose  of  improving  the  present  system  of 
apprenticeship,  had  been  done  by  trades’  unionists 
— not  always,  perhaps,  rightly — but  they  alone  had 
endeavoured  to  oppose  this  downward  tendency  in 
our  modern  industrial  system.  Not  only  so,  but  so  far 
as  he  had  come  into  contact  with  them,  they  had  also 
supported  technical  c lucation.  In  fact,  he  was  disposed 
to  question  whether  they  would  have  been  in  the  posi- 
tion they  now  were  had  it  not  been  for  the  attitude 
of  these  working-class  leaders.  What  they  felt  was, 
that  the  old  system  of  industiial  apprenticeship  was 
breaking  do^vn,  and  that  nothing  was  being  put  in  its 
place.  Tliey  had  been  pitchforldng  a child  into  the 
workshop  without  any  possibility  of  his  learning  his 
trade.  In  former  days,  the  master  knew  his  trade  ; or, 
at  any  rate,  if  the  master  did  not  the  foreman  did  ; and 
lie  had  a certain  amount  of  responsibility  over  the  boy  ; 
but  now  it  appeared  that  neither  master  nor  overlooker 
knew  anything  of  the  trade,  and  the  boy  was  put  into 
the  workshop,  suiiposed  to  bo  taught  by  some  one.  The 
workmen  had  not  only  no  interest  in  teaching  him,  but 
the  whole  of  their  interest  went  the  other  way.  A man 
was  paid  nothing  for  teaching  the  boy,  and  yet  was 
expected  to  train  somebody  else’ s child  to  supplant  him 
and  his  children  in  the  workshop.  If  it  were  not  for  the 
innate  generosity  of  the  workmen,  the  boy  would  go  out  as 
ignorant  as  he  went  in;  but  generally,  if  the  boy  showed 
attractive  qualities,  some  one  would  take  him  by  the  hand, 
and  show  him  how  to  do  this  and  that,  and  at  any  rate 
he  picked  up  something.  They  must  look  further  than 
to  the  working  man  to  find  out  the  opposition  to  technical 
education.  If  those  who  took  any  interest  iu  ^ School 
Board  work  would  refer  to  the  discussions  which  had 
taken  place  over  the  recent  elections,  it  would  be  seen 
that  a great  number  of  those  who  were  opposed 
to  what  was  termed  the  iiolicy  of  the  Board, 
demanded  that  children  sent  to  these  schools  should  be 
taught  nothing  but  reading,  writing,  and  arithmetic. 
Now,  it  seemed  to  him  that  an  English  mechanic  should 
learn  much  more  than  that  ; no  one  could  be  a 
competent  mechanic  unless  he  knew  geometry  and 
drawing  ; at  the  same  time  he  was  not  quite  disposed  to 
' agree  with  all  that  had  been  said  with  reference  to  the 
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progress  of  teclmical  education  in  some  of  these  schools. 
On  looking  at  some  of  the  specimens  of  joinery,  he 
must  say  they  were  not  particularly  creditable  to  the 
technical  school  which  turned  them  out.  There  was  not 
a scamping  shop  in  London  where  they  would  permit 
sashes  and  doors  to  be  made  in  the  way  these  were. 
There  was  one  thing  that  all  must  agree  with,  and 
that  was  that  given  an  English  mechanic,  who  had 
undergone  some  sound  training,  his  work  would 
bear  comparison  with  that  of  any  man  in  the  world. 
Some  of  these  specimens  would  show  a great  advance 
on  the  generality  of  work  done  in  England,  especially 
in  turning  wood  and  metal,  but  he  saw  from  the  dia- 
gram that  the  average  outlay  on  a pupil  was  £35  18s. 
AVhat  would  an  English  economist  say  if  they  atttempted 
to  spend  out  of  the  national  money  £35  18s.  a year  in 
teaching  one  man  Turning  ? 

Professor  Thompson  said  it  was  not  per  annum ; it 
was  the  capital  outlay. 

Mr.  Howell,  continuing,  said  that  in  some  particular 
branches  there  were  no  doubt  some  foreign  workmen 
who  altogether  surpassed  the  English,  but  when  at  the 
Paris  Exhibition  he  examined  a great  deal  of  metal 
and  bronze -work,  and  found  that  the  ordinary  castings 
were  absolutely  inferior  to  those  in  English  shops. 
Wiien  the  casting  went  into  the  hands,  however,  of 
technically  trained  men  to  be  finished,  then  the  English 
workman  was  nowhere.  He  hoped  that  something 
would  be  done  to  stir  up,  not  the  working  classes  so 
much,  because  they  did  not  require  it,  but  the  men  of 
capital,  to  take  an  interest  in  this  question.  If  they 
coTild  not  get  the  Government  to  do  it  on  a liberal 
scale,  they  must  try  and  induce  the  manufacturers  and 
capitalists  to  invest  their  money,  and  there  was  no 
doubt  it  would  come  back  to  them  100  and  1,000-fold. 
He  would  wish  to  conclude  by  proposing  a cordial 
vote  of  thanks  to  Professor  Thompson  for  his  very 
interesting  paper. 

Mr.  Hodgson  Pratt  said  there  was  another  body  of 
persons,  besides  capitalists  and  employers,  who  he 
lioped  would  learn  a valuable  lesson  from  tins  paper. 
1 le  referred  to  the  Science  and  Art  Department  and 
tlio  Committee  representing  the  Technical  Educational 
mfjvement  in  the  City.  So  far  as  he  could  ascertain,  the 
trustees  of  the  Artisans’  Institute,  which  he  represented, 
luid  by  no  means  been  met  in  an  encouraging*  manner 
by  cither  of  those  bodies,  when  they  attempted  humbly  to 
advocate  the  very  principles  now  so  eloquently  laid  down. 
1 Ic  had  scon  a report  very  recently  issued  from  the  City, 
in  wldcli  this  very  practical  work,  as  completing  theo- 
i-otical  instruction,  was  spoken  of  in  this  contemptuous 
way  — “ We  are  not  going  to  teach  boys  to  saw.”  The 
gi-(;at  principle  which  he  hoped  this  paper  would  teach  the 
authorities  was  that  theoretical  and  practical  instruction 
w-  ro  liusband  and  wife,  and  should  not  be  separated.  In  a 
.small  way  lie  had  been  trying  for  the  last  10  or  11 
y-  .irs  to  ])romote  technical  instruction,  and  after  the 
I’ari.s  1‘jxhibition  of  1867  he  started  a school  for  the 
j)ur|ios<:  in  Clcrkcnwell,  but  he  found  that  in  conse- 
qiwufo  of  tlie  extremely  imperfect  primary  education  of 
flic  workmcTi  tliey  were  not  able  to  take  full  advantage 
(»f  tin;  < la.sscs  started  iinder  the  direction  of  the  Science 
•and  An  Department.  Words  and  phrases  were  used 
1)V  the  teachers  every  moment  which  they  were  unable 
to  f(»llow,  ;md  diagrams  on  tlie  black-board  were  quite 
insum<-irnt  to  exi)lain  them.  It  was  absolutely  neces- 
sary, therefore,  to  illustrate  theory  by  actual  work 
done. 

Dr.  Gladstone,  F.R.S.,  said  he  Icnew  pretty  well 
Professor  'Hiompson’s  views  on  this  subject,  and  had 
had  the  advantage  in  the  summer  of  visiting  some 
of  thc'-c  fc’.iools  in  Paris  and  Switzerland,  when  his 
attention  had  been  very  much  directed,  not  so  much  to 
tlie  ap])renticcship  .system,  as  to  the  education  which 
ought  to  take  place  in  schools  in  order  to  fit  the  work- 


ing classes  for  the  work  of  life.  He  had  mai-ked  for 
criticism  the  same  paragraph  which  the  Chairman  had 
referred  to,  and  which,  he  thought,  went  further  than 
the  facts  would  warrant  as  a rule.  There  were  many 
elementary  schools  in  which  the  education  was  purely 
literary,  but  in  the  best  of  them  there  was  a good  deal 
more  j^aught  than  a reader  of  that  paragraph  would 
suppose.  At  the  present  moment  there  was  a great 
talk  about  technical  education,  and  many  edu- 
cationalists were  desirous  of  introducing  something 
of  the  kind  into  elem.entary  schools.  Hitherto 
it  had  been  avoided,  at  any  rate  in  boys’  schools — 
he  was  not  sure  that  it  had,  altogether,  in  girls’ — 
but  he  thought  there  was  a danger  in  some  quarters  of 
confusing  somewhat  the  sphere  of  the  elementary  with 
that  of  the  technical  school.  What  they  ought  to  teach 
in  the  elementary  school,  at  the  expense  of  the  com- 
munity, was  that  which  would  be  useful  to  all  the 
children  in  after  life,  not  that  which  would  be  useful  in 
the  trade  or  business  of  this  child  or  that.  When  they 
began  to  specialise  instruction,  it  ought  to  be  paid  for 
by  the  parents,  or  by  an  endowment,  or  in  some  other 
way ; it  was  not  the  x^art  of  the  State  to  provide  that 
kind  of  education.  At  the  same  time  he  thought  the  ele- 
mentary teaching  ought  to  lead  up  to  the  technical 
school ; that  the  body  and  the  various  senses  should  be  so 
educated  that  the  child  could  turn  easily  to  the  use  and 
comprehension  of  any  kind  of  tools.  The  faculties 
should  be  so  trained  as  to  take  up  any  kind  of  .study 
which  might  be  put  before  them.  With  that  A*iew  they 
ought  to  go  beyond  what  was  indicated  in  the  paper, 
and  possibly  beyond  what  the  Chairman  had  indicated. 
They  might  start  with  the  Kinder-garten,  which  was 
admirable  for  developing  the  powers  of  little  childi’en  ; 
then  there  ought  to  be  object  lessons,  so  arranged  as  to- 
give  the  child  some  acquaintance  with  the  various  ma- 
terials of  which  the  world  was  composed,  witli  which 
they  would  be  occupied  every  day  of  their  lives ; and 
they  should  be  made  acquainted  somewhat  with  the 
various  forces  of  nature,  which  would  become  their 
masters  if  they  did  not  make  them  their  .servants.  In 
December  last,  he  had  spoken  on  this  subject  in  that 
room,  and  gave  information  as  to  what  was  being 
done  in  the  London  Board  schools ; and  since  then, 
they  had  been  developing  the  matter  further,  though 
even  yet  the  system  existed  more  on  paper  than  in 
actual  practice.  Amother  thing  they  insisted  on  in  all 
their  schools  was  drawing,  not  because  it  was  useful  to- 
a mechanic,  or  to  a woman  in  cutting  out  garments,  but 
because  it  educated  the  senses,  and  made  the  eye  and 
fingers  more  exact.  But  while  they  did  these  things, 
they  made  a certain  mistake  with  regard  to  special  sub- 
jects. The  Code  allowed  the  teaching  of  certain  science- 
subjects  to  children  in  the  three  upper  standards,  four 
sciences  being  included,  besides  domestic  economy, 
which  ought  also  to  be  taught  as  a science ; but 
ordinarily,  the  childi-en  had  not  been  x>i‘epai*ed 
for  receiving  instruction  in  these  sciences,  and 
hence  he  thought  it  would  be  better  to  devote  some 
time  to  giving  the  children  in  the  lower  standards  some 
rudimentary  but  correct  knowledge  of  nature,  rather 
than  to  keep  them  to  book  learning  until  they  were 
ten,  and  then  think  they  were  prepared  at  once  to  enter 
on  the  study  of  physiology,  mechanics,  and  other  things. 

He  should  like  to  see  every  boy  acquainted  more  or  less 
with  the  fundamental  principles  of  mechanics,  but  he 
believed  that  out  of  the  200  large  schools  only  one  took 
this  up  as  a specific  subject.  It  had  been  said  that  there 
was  not  time  for  teaching  these  things,  and  Mr.  Howell 
had  referred  to  the  fight  which  took  place  with  regard 
to  the  teaching  of  the  three  B’s;  but  one  very 
strong  argument  against  this  idea  was  that  in  j, 
order  to  give  this  mere  literary  instruction  more  | 
thoroughly  it  was  necessary  to  give  the  children  an  ij 
intellectual  training,  and  that  those  schools  which  taugiit  ^ 
a g-reat  deal  more  taught  the  three  R’s  best.  In.  | 
the  London  Board  .schools  they  taught  drawing,  object 
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lessons,  and  so  on,  but  they  also  taug-ht  the  three  E,’s  ! 
much  better  than  any  other  larg-c  teaching-  body  in  the  j 
kingdom,  no  doubt  because  they  endeavoured  to  educate  , 
the  intelligence  of  the  cliildren  and  interest  them  in  their  | 
lessons.  He  hoped  they  would  be  able  so  to  mould  the  j 
minds  of  the  children  as  to  fit  them  for  Avhatever  in-  | 
dustrial  or  technical  instruction  they  afterwards  required,  j 
This  subject  was  of  the  most  enormous  importance 
to  the  eonmiunity,  and  he  trusted  it  would  be  taken  j 
up  by  educationalists  all  OA'er  the  country,  and  that  a : 
sound  practical  direction  would  be  given  to  the  move-  j 
ment.  i 

Prof.  Perry  said  : — Like  every  one  else  present,  1 am  | 
delighted  that  Professor  Thompson  should  ha-\-e  made 
Mich  a bold  attack  on  the  present  system  of  English 
apprenticeship.  He  has  marshalled  the  facts  of  our  case 
in  such  a way  that  they  must  overwhebn  anyone 
opposed  to  the  idea  that  a change  is  necessary.  It 
woidd  have  made  his  paper  too  long,  perhaps,  but  I 
must  confess  that  I expected  something  more  from 
a gentleman  who  has  so  thoroughly  studied  the 
subject.  We  are  all  on  liis  side.  We  all  believe  that 
our  jiresent  system  is  bad.  But  we  want  to  knoAV  how 
to  proceed  to  remedy  the  defects  of  which  we  know  so 
much.  We  know  the  methods  adopted  in  France  and 
Germany  and  America.  But  what  is  the  peculiar 
method  which  has  a chance  of  being  successful  in  Con- 
servative England.  In  other  countries,  trade-schools 
are  often  established  for  the  sake  of  creating  trades  in 
districts  where  they  barely  existed  before.  This  is  not 
a need  of  England.  In  other  countries  the  State  has 
an  unlimited  right  tointerfere  with  trade  by  so -called  pro- 
tection: here,  again,  we  have  different  conditions  in  Eng-  i 
land.  It  is  only  lately  that  attempts  have  been  made  in  ! 
England  to  show  that  technical  education  is  possible,  j 
Not  to  refer  to  the  great  college  in  Japan,  with  which  | 
I myself  liave  been  connected,  we  have  shown  in  our  j 
ongineei-ing  colleges,  the  School  of  Mines,  kc.,  that  j 
such  education  is  possible.  But  ive  need  further  ex-  i 
|>eriments  in  this  direction.  All  the  objections  to  [ 
schemes  of  technical  education  which  we  hear  of  are 
based  on  the  fact  that  apprentices  who  attend  science 
' la-ses  do  not  find  any  great  ease  in  leaniing  their  trade. 
This  is  quite  true,  but  in  it  there  is  no  eiddence  against 
technical  education.  If  we  consider  how  vaguely  a 
pupil  at  ordinary  science  classes  is  acquainted  with 
>cientific  principles ; how  far  removed  these  principles 
are  from  being  directly  applicable  in  a man’s  trade  ; 
how  weU  he  knows  that  existing  worknren  get  along  ' 
without  a knowledge  of  scientific  luinciples,  and  the  | 
iumch*eJ  other  influences  which  cause  him  to  doubt  the  ^ 
u.'L-fulness  of  his  scientific  education,  we  shall  dis- 
C'ver  the  reason  why  attendance  at  science  and  art 
classes  has  hitherto  seemed  to  be  followed  by  no  useful  * 
results.  There  is  a very  great  difference  in  the  position  | 
an  apprentice  who  has  learnt  a little  theoretical  | 
mechanics  and  physics,  and  chemistry,  and  who  has 
nobody  to  show  him  the  application  of  his  knowledge, 
and  another  apprentice  who  has  been  taught  the  applica- 
tion of  scientific  principles  to  his  trade.  I remember  I 
now,  when  I was  a boy  with  a fair  knoAvledge  of  | 
mathematics,  physics,  and  chemistry',  I was  miserable 
for  a year  after  entering  a workshop  because  I could 
not  see  any  application  of  my  knowledge  to  my 
trade.  But  my  experience  in  Japan,  and  that  of 
my  colleagues,  was  that  boys  who  had  been 
carefully  taught  the  application  of  their  scientific  prin- 
ciples to  trades,  picked  up  their  trades,  and  very  well 
too,  from  ordinary  workmen  in  large  workshops. 
Although,  therefore,  I think  that  it  would  be  well  if  the 
condition  of  a trade,  as  to  secrets,  &c.,  enabled  masters 
to  employ  an  instructor  to  spend  a quarter  of  an  hour, 
say,  per  week,  -with  each  apprentice  in  the  shop,  I think 
that,  on  the  whole,  the  present  system  will  do  very  well 
if  masters  give  all  their  apprentices  opportunities  of 
attending  classes  where  instruction  is  ^ven  in  the 
application  of  science  to  their  particular  trade. 


I say  the  present  system,  for  I confess  I think 
that  the  only  proper  way  of  learning  that  per- 
fection of  workmanshij)  which  is  so  characteristic 
of  the  English  workmen,  is  for  apprentices  to  work 
in  a shop  where  there  are  more  men  than  boys.  In 
learning  their  trades  boys  must  mix  much  with  work- 
men, work  near  them,  and  on  the  same  jobs,  and  lay 
themselves  out  to  help  and  please  the  men  whose 
manual  dexterity  they  admire.  Trade  schools  will  not 
do  for  England,  nor  do  I see  how  they  can  be  established 
in  numbers  in  any  country  which  already  possesses  the 
trades  there  taught.  To  be  efficient  they  must  be  ex- 
pensive ; the  work  turned  out  by  them  would  be  an 
unnecessaiy  addition  to  the  manufactiue  of  the  district. 
And  I think  that  we  have  already  in  existence  all  that 
is  necessary  for  the  teaching-  of  apprentices  if  it 
can  be  properly  supplemented  by  technical  education. 
The  accounts  given  in  the  Dai  I//  News  did  not  giv^e  me 
the  idea  of  successful  results  at  the  School  of  Havre  that 
Professor  Thompson  makes  so  much  of.  Mr.  Howell 
has  told  us  that  the  specimens  of  work  shown  on  the 
table  are  bad  in  execution  and  jirinciple.  This  is  my 
omi  experience  of  such  schools.  We  must  clear 
from  our  mind  the  notion  that  trade  schools  can 
have  much  in  common  v.ith  the  experiment  at 
Havre,  of  which  Vy^e  have  heard.  Such  workshops 
are  the  proper  addition  to  any  physical  laboratory;  they 
are  excellent  additions  to  the  apparatus  of  a common 
school,  as  it  is  good  for  all  boys  to  leaxm  the  use  of 
simple  tools,  but  a trade  school,  to  be  worth  the  name, 
must  be  a manufactory,  competing  successfully  with  the 
best  manufactories  of  the  district.  Like  many  others, 
probably,  near  me,  I have  ideas  as  to  how  best  to  give 
technical  education  to  English  apprentices.  Any  scheme 
must  recognise  the  fact  that  education  in  pure  science  is 
the  care  of  the  State,  and  that  in  a short  time,  what 
with  the  coming  freedom  from  pecuniary  difficulties  of 
our  primary  education,  what  with  the  constantly  im- 
proviug  action  of  the  Science  and  Art  Department,  in  a 
few  years  every  boy  and  girl  in  England  will  have  a 
fail-  knowledge  of  the  elementary  principles  of  phy- 
sical science.  Here  end  the  functions  of  the  State, 
and  this  is  a good  foundation  to  begin  upon  wdth  our 
technical  education.  But  I have  already  taken  up 
too  much  of  your  time.  I am  glad  to  have  had  an 
opportunity  of  listening  to  a paper  which  points  out 
so  forcibly  the  necessity  for  immediate  action  being 
taken. 

Professor  Ayrton  remarked: — I am  sure  we  have 
all  been  extremely  pleased  A^th  the  admirable  paper 
we  have  this  evening  heard.  Ably  has  the  speaker 
entered  into  Avhat  may  be  called  the  historical  aspect 
of  the  question.  At  the  commencement,  reference 
was  made  to  the  education  of  a medical  practi- 
tioner, and  like  a skilled  surgeon  has  Dr.  Thompson 
treated  his  subject.  He  has  made  a masterly 
diagnosis  of  his  patient,  and  he  has  shown  that 
the  patient  is  dying  of  galloping  consumption,  but 
I A^enture  to  ask — has  our  lecturer  not  imitated  the  sur- 
geon too  closely  ? He  has  told  us  of  countries  where 
this  disease  does  not  exist ; he  has  told  us  Avhat  a serious 
disease  this  consumption  is,  how  desirable  it  would  be  for 
the  patient  to  acquire  a new  pair  of  lungs,  but  hoAA'  our 
English  patient  is  to  obtain  this  new  pair  of  lungs  om- 
doctor  does  not  tell  us.  “Technical  education,”  the 
lecturer  says,  “was  defined  by  the  Committee  of  the 
Society  of  Arts  to  be  ‘general  instruction  in  those 
sciences,  the  principles  of  which  are  applicable  to 
various  employments  in  life.  ’ ” If  that  is  the  definition 
they  gave  then,  I venture  humbly  to  suggest  that  I 
should  think  that  they  would  now  be  very  glad  to  use 
the  light  of  further  experience  to  modify  it,  for  “ the 
general  instruction  in  those  sciences,  the  principles  of 
which  are  applicable  to  various  employments  in  life,” 
is  a A'ery'-  good  definition  of  the  study  of  pure  physics, 
but  there  is  nothing  technical  about  that  defimtiou. 
Technical  education  I take  to  be  instruction  in  the  appli- 
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tion  itself  of  science  to  various  employments  in  life.  If 
the  definition  given  by  the  Committee  of  the  Society  of 
Arts  finds  favour  in  Dr.  Thompson’s  eyes,  then  one 
comprehends  why  he  has  given  us  instruction  in  those 
principles  which  may  be  applied  to  the  education  of  our 
workmen,  hut  he  has  not,  I think,  applied  them  as 
completely  as  his  masterly  treatment  of  the  earlier 
part  of  his  paper  would  have  led  us  to  hope  for 
and  expect.  May  it  not  be  that  the  method  of  impart- 
ing technical  instruction,  like  the  method  of  doing 
anything  else,  must  be  learnt  by  practice,  and 
that  it  is  to  those  who  have  served  an  apprentice- 
ship iu  imparting  technical  education  that  we  must 
look  for  information  regarding  the  best  method  to 
be  adopted  in  introducing  technical  education  into 
our  own  conntry  ? Pleased  as  one  is  to  see  these  pretty 
specimens  of  the  handiwork  of  French  boys  in  trade 
schools,  which  oru'  lecturer  has  brought  with  him  and 
exhibited  this  evening’,  one  must  not  forget  that  the 
comment  already  passed  by  Mr.  Howell  on  the  specimens 
of  joinery  before  us,  viz.,  that  they  are  not  only  badly 
finished,  but  made  on  bad  principles,  is  the  opinion 
one  liears  from  all  English  engineers  who  have  had 
the  opiiortunity  of  visiting  and  inspecting  French  work- 
shops. The  knowledge  displayed  by  the  French  work- 
men in  workshop  economy  is  inferior  to  that  possessed 
by  our  own  men.  One  cannot,  therefore,  accept  these 
inferior  productions  of  French  trade  schools  as  any 
proof  of  the  desirability  of  establishing  in  England 
“trade”  schools.  Mind,  I am  not  speaking  of 
‘“technical”  schools,  but  only  of  “trade”  schools. 
Again,  even  if  the  work  turned  out  by  the  French 
trade  schools  were  superior  to  that  of  an  English 
worlcshop,  one  would  have  to  be  very  careful  not  to 
be  carried  away  with  the  notion  that  a system 
which  suits  a nation  who  tolerate  the  gendarmerie. 
■u  ho  enter  the  theatres  orderly  like  lambs,  who  will  wait 
l)?.tiently  an  hour  *-o  take  their[turn  for  a seat  in  a tram- 
car,  and  who  submit  to  be  boxed  up  in  the  salle  d' attente 
of  a French  railway  station  ; it  does  not  follow,  I say, 
that  a system  which  suits  a nation  governed  so  paternally, 
would  necessarily  suit  our  people  so  differently  consti- 
tuted, and  with  such  different  institutions  from  those 
lu-evailing  in  France.  It  will  be,  I fancy,  a very  long 
time  Ijcfore  oiu'  masters  of  factories,  with  their  English 
idcjis  of  liberty  and  freedom,  will  admit  into 
tlieir  workshops  any  form  of  instructors  to  come  between 
tlioni  and  their  workmen,  especially  if  we  remember 
how  carefully  guarded  at  present  are  the  secrets  of  any 
trade,  and  even  were  it  not  so,  even  were  it  possible  to 
legally  compel  every  master  to  have  his  men  instructed 
in  liis  own  workshop  in  specially  legalised  methods  of 
carrying-  out  each  trade,  would  it  be  good  for  the 
'•ouuti’y  i It  was  said  the  other  day,  by  one  of  our 
most  celebrated  telegraph  engineers,  that  it  was  worth 
iioticiiig  iliat  the  country  (America)  from  ^which  we 
were  now  ootaining  almost  all  our  inventions  in  tele- 
g-iajiliy  was  the  only  one  that  had  a telegraph 
administration  totally  unfettered  by  legislative  direc- 
tion. If,  then,  wc  cannot,  so  to  say,  put  a “trade” 
s<-ho.d  inside  our  manufactories  shall  we  attach 
inanutactoncs  to  our  schools?  Again  I say  no,  em- 
]>hatn-ally  no.  _To_  set  up  in  connection  with  any 
» (liu-.i t lonal  institution  a manufactoi’y,  where  manu- 
Im  tnncs  for  turning  out  the  same  articles  of  commerce 
a ready  exist,  is  an  uneconomical  supeiHuity,  and  has 
all  the  di.sadvanta.ge  attending  the  use  of  a machine  for 
a ]. nrpo.se  quite  other  than  for  which  it  was  intended. 
iSot  to  mention  the  enoimous  expenditure  that  would 
at  Paid  t he  e.stablishmcnt  of  manufactories  in  connection 
with  .schools,  thc.se  manufactories,  since  they  would  be 
erected  not  to  supply  any  existing  demand  for  some 
article  of  eommercc,  b’at  merely  to  furnish  educa- 
tional workshops,  would  not  only  be  regarded 
witli  great  jcalou.sy  by  the  masters  and  workmen  of 
actories  for  producing  the  same  article,  but  would 
probably  quite  fail  to  compete  in  the  market  with  those 


already  existing,  and  so  would  bring  discredit  on  the 
whole  system.  A school  or  college  is  for  training  the 
mind  and  the  body,  not  for  the  manufacture  of  saleable 
commodities.  Leave  the  apprenticeship  system,  at  any 
rate,  for  the  present,  as  it  is ; leave  the  School  Board  to 
impart  to  our  young  the  primary  education,  and  the 
Science  and  Art  Department  the  elements  of  pure 
science,  there  still  remains  a wide  hiatus  to  be  filled  up_ 
We  have  the  lad  who  has  left  the  primary  school,  andwho 
is  going  to  be  apprenticed ; we  have  the  artisan,  who  is 
already  following  or  learning  his  trade  ; we  have  the 
sons  of  rich  manufacturers  who  are  destined  themseh  es,. 
when  they  grow  up,  to  become  managers  of  works ; 
and,  lastly,  we  have,  or  rather  we  shall  have  to  have,, 
specialists  to  give  all  these  three  classes  technical 
education.  But  as  these  specialists  wiU,  to  a great 
extent,  themselves  have  to  be  taught,  there  arc 
really  four  large  classes  in  this  country  requiring 
technical  instruction.  And  it  is  to  this  large  work 
that  the  City  and  Guilds  of  London  Institute  arc 
turning  their  attention.  From  the  notice  that  appeared 
this  day  week,  the  26th  of  November,  in  the  City 
Fress,  we  may  conclude  that  they  quite  realise  the 
magnitude  of  their  undertaking.  To  give  teclinical 
education  to  boys  dining  the  day,  and  to  artisans  during 
the  evening,  they  are  starting  in  the  City  a technical 
school  which  must  soon  attain  wide  proportions  from 
the  number  of  trades  in  which  technical  education  will 
have  to  be  given.  For  the  sons  of  manufacturers,  and 
for  the  training  of  scientific  instructors  to  be  sent,  after 
they  have  received  their  education,  to  teach  ‘ ‘ technics  ’ ’ 
in  the  various  towns  of  England,  the  Guilds  pro- 
pose establishing  a central  college.  This  should  bo 
in  the  neighbourhood  of  museums,  near  the  one  that 
contains,  for  example,  the  remains  of  the  ‘ ‘ loan 
collection  of  scientific  apparatus,”  that  scientifio*. 
text-book  for  reference  of  countless  value.  Small 
although  this  central  college  may  be  at  first,  it  is  hoped 
the  Guilds  will  see  the  importance  of  securing,  at  the 
outset,  sufficient  land  near  the  museums  for  the  rapid 
extensions  that  must  foUow  in  the  buildings,  since  no 
greater  mistake  could  be  made  than  to  find  that  they 
had  entered  on  one  of  the  greatest  educational  move- 
ments of  modern  times  on  a piece  of  land  only  large 
enough  for  an  ordinary  school. 

Mr.  Watherston  expressed  his  regret  that  time  did 
not  permit  of  continuing  the  interesting  discussion, 
for  he  felt  it  difficult  to  over  estimate  the  importance  of 
the  paper.  All  public  questions  had  to  pass  through 
three  stages,  first,  the  pooh-pooh  stage ; secondly,  the 
bow-bow  stage  ; and  thirdly,  the  “ Didn’t  I always  say 
so  stage  ; ” and,  as  one  who  had  thought  of  this  subject 
of  technical  education  for  years  jiast,  he  must  say  he 
was  deeply  gratified  to  find  that  it  was  rapidly  passing 
into  the  third  stage.  They  all  ought  to  learn  something 
from  the  paper,  and  what  he  learned  from  it  was  that 
they  wanted  to  re-arrange  the  Education  Department, 
and  the  Science  and  Art  Department,  and  more  especi- 
ally they  needed  a Minister  of  Education.  When  they 
had  that,  they  would  be  nearer  the  time  when  they 
would  have  technical  education  laid  on  at  the  main. 
Another  thing  he  had  learned  was  that  they  should 
not  be  too  impatient,  but  be  contented  with 
small  beginnings.  One  of  the  schools  referred  to 
commenced  with  only  73  pupils  and  rapidly  got  to  221. 
He  feared  the  City  Guilds  scheme  was  too  ambitiou.s 
with  regard  to  the  number  of  pupils,  but  not  sufificiently 
ambitious  with  regard  to  the  work  to  be  done  by  com- 
bining theory  with  practice. 

Professor  Thompson,  in  reply,  said  it  was  quite  true, 
as  Professor  Ayrton  had  said,  that  the  French  were 
inferior  to  the  English  in  mechanical  trades,  and  it  was 
the  consciousness  of  that  inferiority  which  led  them  to 
found  these  schools.  Complaints  had  been  made  that 
he  had  not  given  sufficient  hints  of  a constructive 
character,  but  he  had  done  so  fully  in  his  pamphlet, 
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which  finished  with  ten  concluding  remarks,  the  third 
of  which  was  a suggestion  for  re-organising 
the  Educiition  Department,  and  the  last  sug- 
gestetl  the  foundation  of  a central  technical 
college  in  the  metropolis ; wliilst  the  intennediate 
ones  would  be  found  to  be  of  a more  immedi- 
ately practical  character.  Dr.  Gladstone  had  called 
attention  to  the  fact  that  those  schools  which  taught 
more  than  the  three  R’s,  taught  even  those  the  best ; 
that  opinion  he  could  quit  endorse,  and  that  was  why 
he  wished  not  to  have  a purely  literary  ciuriculiun  in 
primary'  schools.  There  were  many  other  things  which 
ought  to  be  taught  to  children  at  school,  but  Avhich 
were  not,  because  such  an  extreme  importance  was 
attached  to  their  being  able  to  spell  and  write 
perfectly,  and  to  do  certain  other  things  perfectly, 
which  they  did  not  require  in  after  life.  A spelling 
reform  would  cure  one  tiling,  and  a reform  in  the 
table-book  would  cure  another.  He  had  the 
testimony  of  the  best  educationist  in  Paris  to  the  j 
fact  that  the  three  R’s  were  well  taught  in  the  school  I 
which  produced  s<jme  of  the  specimens  he  had  shown. 
Mr.  Howell  had  taken  exception  to  some  of  the  speci- 
mens of  joinery,  but  he  could  not  bring  good  specimens, 
because  they  were  mostly  fixtures,  bookcases  and  so  on.  i 
What  he  had  brought  were  simply  specimens  of  what 
the  youngest  pupils  made  out  of  odd  pieces  of  wood, 
showing  the  way  in  which  tliey  were  taught. 

Mr.  Howell  said  that  was  what  he  objected  to.  No 
one  who  understood  his  business  would  allow  things  to 
be  made  in  that  way. 

Professor  Thompson  said  it  w'as  because  it  was  recog- 
nised that  French  joinery  was  bad,  tliat  tliese  .schools 
were  established.  If  the  teachers  were  not  sufficiently  ^ 
skilled,  that  was  their  misfoidime,  not  their  faidt. 
With  regard  to  metal  castings,  there  was  no  technical 
school  whicli  taught  that  brancli,  but  no  doubt  when  | 
they  found  out  their  deficiency  they  would  improve,  j 
There  was  one  place  in  France  where  technical  education 
was  thoroughly  carried  out,  vi/.,  Creuzot,  and  he  did 
not  suppose  Mr.  Howell  would  find  fault  with  the 
splendid  castings  from  that  establishment.  I 

Mr.  Howell  said  it  was  precisc-ly  that  group  which  he  j 
testetl.  " j 

Professor  Thompson  said  with  regard  to  the  cost,  he  ! 
had  already  explained  that  the  sum  mentioned  was  the 
capital,  not  the  average  expenditure  ; and  the  average- 
amount  was  £10  4s  ()d.  j)er  pupil,  Avhich  Avas  less  than 
the  London  School  Board  laid  out  for  building.s  alone  ; i 
at  the  same  time  he  thought  it  might  be  done  more  j 
economically.  With  regard  to  the  Chairman’s  remarks,  he 
admitted  he  miglit  have  over.stated  the  case  witli  regard 
to  the  hterary  education  given  in  elementary  schools, 
but  ho  knew  there  Avere  schools  Avhere  the  education 
given  did  lead  to  a distaste  for  manual  Avork.  He 
heartily  endorsed  the  opinion  that  it  Avas  better  to  make 
intelligent  men  than  skilled  Avorkmcn  ; hut  he  adA'oeated 
making  intelligent  men  by  making  skilled  woi'kmen, 
not  simply  by  setting  them  to  Avork  and  expecting  them 
to  keep  at  it  until  they  Avere  skilled,  but  by  teaching 
them  to  bring  general  principles  to  bear.  Industrial 
training  wa.s  not  worthy  the  name  unless  technical 
training  went  with  it.  ‘ As  to  the  other  subjects 
taught  in  elementary  schools  besides  the  three 
R's,  they  Avero  Axry  limited  in  number,  and, 
he  belieA’(xl,  they  AA'ould  ncA'cr  haA'e  any  scientific  or 
manual  training,  or  any  knowledge  of  natural  things 
worthy  the  name,  until  it  Avas  put  on  a level  with  re- 
gard to  payment  AA'ith  other  subjects  ; and  until  they 
had  insjjectors  appointed,  not  from  faA’Ouritism,  or 
because  they  were  graduates  of  some  university,  but 
because  they  were  competent  to  examine  in  scientific 
subj^ts  as  well  as  in  the  three  R’s.  Lastly,  they 
re^juired  a Minister  of  Education. 

The  Chairman,  in  putting  the  resolution  of  thanks,  i 


wished  to  make  an  observation  on  something  which  fell 
from  Mr.  Hodgson  Pratt.  He  kneAV  nothing  of  the 
Science  and  Art  Department  beyond  being  con- 
nected with  it  as  an  examiner  in  certain  subjects ; 
but  he  entirely  endorsed  the  substance,  if  not 
the  form,  of  the  remark  which  had  been  quoted. 
The  Science  and  Art  Schools  were  not  meant  to  teach 
people  to  saw.  The  Department  had  its  own  special 
proAunce,  in  wliich  it  had  done  great  good,  and  would 
yet  do  much  more,  and  that  was  the  introduction  of  in- 
struction in  the  elements  of  pure  physical  science.  This 
was  a large  work,  quite  enough  for  the  Department  to 
undertake,  and  it  ought  not  to  interfere  with  other 
matters.  Whose  proAunce  it  was  was  another  question. 
A great  deal  had  been  said  about  a Minister  of  Educa- 
tion, and  the  State  doing  certain  things,  but  he  would 
say  that,  as  far  as  London  was  concerned,  he  thought  it 
Avould  be  an  utter  scandal  and  robbery  if  one  shilling 
were  asked  for  out  of  the  general  revenue  to  pay  for  tech- 
nical education.  There  were  in  the  City  of  London,  at  the- 
present  moment,  the  possessors  of  enormous  AA'ealth , who- 
were  the  inheritors  of  the  property  and  traditions  of  the 
old  Guilds  of  London,  Avhich  were  meant  for  this  Axry 
purpose,  and  if  the  people  of  this  country  did  not  insist 
on  this  wealth  being  applied  to  its  proper  purpose,  they 
deserved  to  be  taxed  down  to  their  shoes.  Tavo  years 
ago  he  was  one  of  the  instmments  in  indicating  to  a 
meeting  in  that  room  the  good  intentions  of  the  Guilds 
and  Companies  of  the  City  of  London,  and  he  confessed 
he  thought  it  was  time  that  those  g’ood  intentions  bore 
some  practical  fruit.  It  would  be  well  if  those  aaRo- 
had  charge  of  the  matter  Avould  understand  that  they 
were  morally  bound,  and  that  if  they  did  not  see  that, 
they  would  some  of  these  days  be  legally  bound  to  do 
this  Avork  for  the  country. 

The  A'ote  of  thanks  Avas  carried  unanimously,  and  the- 
meeting  separated. 


CORRESPONDENCE. 


SUGGESTIONS  FOR  DEALING  WITH  THE 
SEWAGE  OF  LONDON. 

On  reading  the  report  of  the  discussion  on  my 
“ Suggestions  for  Dealing-  Avith  the  Sewage  of  London,”’ 
giA'en  in  the  Journal  of  the  Society^  of  Arts  published 
yesterday,  I Avas  forcibly  struck  Avith  the  fact  that  a 
reader  could  .scarcely  understand  Avhat  I Avi.shed  to 
coiiA'cy  in  my  hasty  reply  to  Dr.  Frankland’s  obserA-a- 
tions  upon  my  paper,  and  that  Dr.  Frankland  and  myself 
must  liaA-e  been  unintentionally  at  ‘ ‘ cross  purposes’  ’ m 
reference  to  the  amount  of  organic  matter  Avhich  one 
could  reasonably  expect  to  obtain  in  that  portion  of  the 
sludge  Avhich  I proposed  to  utilise  as  manure.  As  the 
probable  success  of  my  scheme  greatly  turns  on  this 
point,  and  as  Dr.  Frankland  (even  on  the  basis  of  his 
OAATi  estimate  of  Avhat  is  practicable)  thinks  that 
the  process  I propose  is  “ Avorthy  of  trial,”  Avhilst 
Dr.  Yoelcker  considers  that  I had  “ avoided  exag- 
geration in  my  e.stimates,”  and  as,  also,  the  im- 
portance of  the  Avhole  question  does  not  admit  of 
exaggeration,  I venture  to  repeat  Dr.  Frank- 
land’s  remarks  on  this  point  in  full,  and  to  refer  your 
readers  interested  in  the  subject  to  my  paper.  Dr. 
Frankland’s  remarks  are  as  folloAvs  : — 

‘ ‘ His  experience  Avas,  that  after  the  separation  of 
the  detritus  from  London  sewage,  the  maximum  per- 
centage of  organic  matter  Avas  63,  whilst  the  minimum 
was  21,  the  average  being  39^;  and  these  high  x^er- 
centages  were  obtained  under  exceptionally  faAnurable 
circumstances,  because,  in  the  collection  of  these  sainjiles- 
of  sewage,  little  or  none  of  the  so-called  detritus  was 
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mixed  with  it  at  all ; it  was  to  some  extent  a settled 
sewage,  whilst  the  suspended  matter  was  obtained  by 
the  most  perfect  j^rocess  knoAvn  to  chemists,  viz. , by 
filtration  through  paper,  by  which  almost  every  trace 
was  retamed.  Under  these  circumstances,  therefore, 
the  mineral  detritus  was  wanting,  and  there  was  a 
greater  proportion  of  organic  matter  than  could  be 
obtained  by  the  simple  process  of  subsidence  in  tanks. 
He  did  not  think,  therefore,  it  would  be  safe  to  calcu- 
late on  more  than  33  per  cent,  of  orgardc  matter  in 
the  dried  sludge,  which  woidd  much  reduce  the  value 
of  the  manure,  for  the  value  of  a manure  diminished 
in  an  accelerated  rate  as  its  strength  was  reduced.” 

I am  not  quite  certain  what  Dr.  Frankland  intended 
to  convey  by  the  expression  “after  the  separation  of 
the  detritus  from  the  London  sewage,”  but  I presume 
that  he  refers  to  the  sand,  &c.,  dug’  out  of  the  sewers 
and  catch-pits,  and,  therefore,  removed  from  the  sewage 
before  it  reaches  the  outfalls.  My  argument,  however, 
is  based  Tipon  a comparison  of  the  analysis  of  the 
sewage,  as  it  issued  from  the  outfall  sewer,  with  its 
analysis  as  it  issued  into  the  Thames  from  the  reservoir 
which  receives  it,  and  in  which  it  is  brought  to  sea. 
The  fii’st  of  these  analyses,  which  are  by  Professor 
'Williamson,  P.P.S.  (p.  22  Journal  of  the  Society  of  Arts, 
November  28  th),  gives  the  ratio  of  the  organic  matter 
to  the  sand,  and  other  mineral  matters,  as  1 : 1’9,  and 
the  second  analysis,  by  the  same  chemist,  gives  the 
ratio  as  2’25  : 1.  It  is  manifest,  therefore,  that  the 
.sewage,  as  it  issued  from  the  outfall  sewer,  must  be 
regarded,  at  any  rate,  as  a very  imperfectly  ‘ ‘ settled 
sewage,”  and  that  if  such  a liquid  as  that  of  the  second 
analysis  be  allowed  a period  of  quiescence,  as  I propose, 
the  sludge,  which  woiild  subside,  would  have  a very 
<lilferent  composition  from  that  which  would  settle  from 
the  .sewage  issuing  from  the  outfall  before  its  flow  had 
been  checked. 

That  I did  not  intend  to  dispute  the  accuracy  of  Dr. 
Franklaud’s  statement  of  the  amount  of  detritus  with 
nonnal  London  sewage,  as  I now  read  it,  is  evident 
from  the  fact  that  I have  taken  as  my  starting-  point  a 
lower  estimate  of  the  amount  of  organic  matter  in 
normal  Loudon  sludge  than  he  does,  for  I take  it  to 
be  33  iier  cent,  only,  and  he  puts  it  at  39^  per  cent.  I 
rego’ct  that  my  misapprehension  of  his  meaning  induced 
me  to  reply  to  his  observations  in  words  which  might 
load  others  to  the  supposition  that  so  accurate  a man  as 
'Dr.  Frankland  could  be  mistaken  concerning  the  results 
given’in  tables  compiled  from  his  own  analyses,  though 
I confe.ss  I supposed  such  must  be  the  case,  until  I 
road  the  report  of  his  .speech  which  was  generally  so 
favourable  to  my  scheme.  I feared  that  it  would  be 
looked  at  through  the  medium  of  impressions  derived 
from  the  aualy.sis  of  comparatively  valueless  preci- 
])itatod  .sludges,  as  was  the  case  in  the  remarks  of  one 
at  luast  of  tlie  .speakers  on  my  paper.  StiU,  I venture 
t<)  liold  that  1 am  not  mistaken  in  saying  that  much 
of  tlin  (h'tritus  is  still  readily  .separable  from  the  sewage 
ri'.  it  reaches  the  outfall  by  simple  subsidence  only,  and 
t liat  it  in.ay  be  e.xpected  by  this  means  to  obtain  a sludg’e 
degraded  with  no  larger  a proportion  of  detritus  than 
tliat  srivr'u  ]iy  Dr.  Frankland  in  his  analysis  of  the 
sliidg’cs  of  .miiall^  towns,  quoted  at  page  29  in  the  first 
Report  of  tlie  Rivers’  Pollution  Commissioners,  or  than 
I have  ventured  with  this  qualification,  to  assume. 
“ I ho  "idy  ])t)int  on  whicli  I myself  see  any  grounds 
for  douht,  is  on  tlie  question  of  what  proportion  of  the 
d.'dritiis  it  i.-.  ])raeti(:ally  po.s.sible  to  separate  from  the 
organic  luatler  ’ {hqc  Jourjial,  p.  2G).  A very  simple 
‘•xpcriiiient  would  detennine  this. 

IIe.xky  Y.  D.  Scott,  Major-General. 

Ealiiifi-,  Xoveinlicr  29tli,  1879. 


Having  l)ccn  unable  to  .attend  at  the  discussion  of 
■General  Scott’.s  paper,  on  tlie  26th  ult.,  and  having 
some  experience  in  dealing  with  sewage  sludge,  I fe^ 


it  incumbent  upon  me  to  offer  the  following  short  state- 
ment for  publication  in  the  next  number  of  the  Society’s 
Journal. 

About  two  years  ago.  General  Scott  offered  me  great 
facilities  for  using  the  patent  which  formed  the  subject 
of  his  communication  to  the  Society,  and  he  and  I per- 
sonally mixed  a batch  of  sludge  in  one  of  my  tanks  in 
this  fashion,  first  with  milk  of  lime,  and  then  with 
superphosphate  mixed  with  dilute  acid,  exactly 
described  in  his  paper. 

We  tested  a small  quantity  of  the  mixture  for  filtra- 
tion through  filter-paper  against  the  sand  sludge,  and 
certainly  found  that  the  former  parted  with  some  of  its 
liquid  more  readily  than  the  latter,  but  I am  inclined  to 
think  that  General  Scott  exaggerates  this  advantage,  as 
well  as  the  difficulty  of  drying  raw  sludge.  But  ray 
great  objections  to  the  proposal  consist  in  the  element 
of  uncertainty  which  would  be  inseparably  connected 
with  its  practical  application,  and  in  the  loss  of  soluble 
and  precipitate  phosphate  by  di-ainage  and  drying,  for 
one  could  not  filter  on  a large  scale  through  paper.  I 
think  that  General  Scott  deserves  great  credit  for  not 
despaii’ing  of  that  intractable  material,  sewage  sludge, 
but  I regret  that  he  should  press  for  an  experiment  on 
such  a large  scale  in  face  of  difficulties,  which  my 
experience  leads  me  to  believe  would  prove  fatal  to  this, 
as  they  have  done  to  so  many  ground  sewage  schemes 
in  the  past. 

General  Scott  is  quite  right  in  believing  that  the 
quality  of  the  sludg’e  can  be  raised  by  depositing  the 
heavier  detritus  in  a first  tank,  and  the  lighter  part  in  a 
second  one,  a practice  I have  always  followed  ; but  I 
agree  with  Dr.  Frankland  that  in  practice  he  will  not 
get  liis  3 ’50  of  nitrogen  and  6 ’07  tribasic  phosphate  of 
lime.  Indeed,  I am  sm-e  that  it  is  a mistake  to  regard 
sludge  as  a valuable  manure  except  as  a make -bulk 
with  which  to  dilute  the  most  concentrated  artificial 
maniu’es,  so  as  to  bring  them  down  to  the  standard  at 
which  they  can  be  spread  by  the  farmer.  Of  course,  if 
a farmer  has  the  command  of  some  similar  dry  material 
at  home,  and  is  far  removed  from  sewage  works,  he  will 
do  better  to  try  his  ammonia  and  phosphates,  and  make 
the  mixture  at  his  own  farm ; but  in  many  cases  it  is 
otherwise,  and  I am  convinced  that  sludge  will  gradually 
find  its  market  in  the  way  I have  tried  it  for  the  last 
two  years.  This  mode  differs  from  that  of  General 
Scott  in  the  following  points,  viz.  : — 

1st.  By  only  using  dried  sludge  I know  what  I am 
selling,  whereas  General  Scott  would  have  to  make 
allowance  for  the  variable  moisture  in  his  sludge,  and 
such  allowances  are  dangerous  in  practice. 

2nd.  Buying  my  fortifying  agents  only  as  they  are 
wanted  to  make  up  orders,  I have  less  locked-up  capital. 

General  Scott  can  have  no  conception  of  the  difficulty 
of  placing  100,000  tons  of  manure  in  the  market  against 
the  united  opposition  of  the  old  established  manm-e 
merchants  and  their  ubiquitous  agents  ; but  if  he  will 
set  up  works  on  a small  scale  at  a town  in  a good  agri- 
cultural district,  and  keep  on  steadily  offering  a good 
article,  in  five  or  six  years,  I believe,  he  will  establish  a 
good  business,  and  after  a few  such  trials  have  won  the 
farmers’  confidence,  the  movement  will  spread  so 
rapidly  that  something  might  be  attempted  for  London. 
In  the  meantime  he  must,  I think,  fall  back  upon  the 
scheme  suggested  by  Mr.  CressweU  in  the  discussion, 
for  forming  a vast  alluvial  deposit  on  the  marshes  at 
Maplin  Sands.  Alpeed  S.  Joxes,  Lieut. -Col. 

Hafod-y-wern  Farm,  "Wrexham, 

1st  December,  1879. 


Having  had  the  privilege  of  receiving  an  invitation 
from  the  Council  to  hear  the  paper  by  General  Scott, 
I was  sorry  to  find  that  the  discussion  had  to  be  con- 
cluded in  the  short  space  of  one  hour. 

The  first  question  which  presented  itself  to  my  mind 
on  reading  the  title  of  the  paper  was — What  is  London? 
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Greneral  Scott  dealt  only  -wath  metropolitan  London,  and  i 
in  doing:  so  accepted,  I think  wisely,  the  s fat  us  uqo  j 
with  regard  to  the  existing  metropohtan  main  drainage  ^ 
system,  confining  himself  to  showing  simply  how  the 
present  deposits  of  sewage  at  the  outfall  could  be  re- 
duced. Dr.  Frankland  expressed  a doubt  whether  the 
organic  matter  in  suspension  could,  to  any  appreciable 
extent,  be  sepai*ated  from  the  liquid  by  simple  subsi- 
dence. I mav  say,  in  answer  to  this,  that  on  a small 
scale,  as  engineer  for  the  drainage  works  at  Edmonton, 

I practically  tested  this  for  some  months.  The  whole 
of  the  sewage  was  allowed  time  for  subsidence  in  the 
undergTOimd  storage  reservoirs,  and  the  quantity  of 
deposit  was  such  that  I can  confirm  General  Scott  s 
estimates  on  this  head,  as  within  the  mark.  This  was, 
of  com-se,  before  I constructed  works  for  the  chemical 

(treatment  of  the  sewage,  and  malcing  the  requisite 
allowance  for  moisture  and  detritus. 

If  nothing  more  than  the  simple  subsidence  tanks  pro- 
posed by  General  Scott  are  constructed,  I think  they 
will  prove  of  great  public  benefit,  and  it  seems  to  me  to 
stand  to  reason  that  if  the  lighter  matters  will  not 
deposit  in  the  tanks  when  in  a state  of  rest,  assisted  as 
4 they  will  be  by  every  x>ossible  mechanical  aid,  those 
{ matters  are  not  likely  to  be  deposited  in  the  river  Avhere, 

) though  there  is  an  osciUating  motion,  there  is  always  an 
I absolute  flow  towards  the  sea.  The  sludge  can  be  diig 
I in  as  at  Birmingham,  and  as  we  are  doing  on  a smaller 
scale  on  the  low  hung  land  of  the  Board  at  Edmonton, 
and  I think  this  will  be  found  the  only  certain  method 
of  getting  rid  of  it  fast  enough. 

I do  not  think,  especially  from  a ratepayer’s  point  of 
A*iew,  that  it  would  be  wise  to  attempt  to  carry  cut  at 
present  the  further  extension  of  the  existing  outfall  I 
with  the  additional  annual  expense  which  it  would  in-  ! 
volve.  So  much  for  London  proper,  with  its  3,500,000 
inhabitants. 

It  does,  however,  seem  to  me,  that  with  respect 
to  outer  London,  extending  as  it  does  now  with  its  | 
to"wns,  hamlets,  and  villages,  nearly  40  miles  east  and 
west,  and  nearly  25  miles  north  and  south,  and  having 
something  like  a million  of  inhabitants,  much  more  than 
the  present  haphazard  system  of  treatment  is  neces- 
sary’. 

My  own  opinion  is  in  favour  of  constructing  a high 
level  intei’cepting  server,  if  not  both  on  the  north  and 
south  sides  of  the  Thames,  most  certainly  on  the  north 
side,  with  an  outfall  at  Sea  Reach.  This  sewer  coidd  be 
utilised  also  for  intercepting  some  of  the  .storm  waters 
which  at  jiresent  cause  so  much  inconvenience  and 
partial  floo<ling  in  the  low  lying  lands,  and  the  sewer- 
ao-e  from  the  low  lying  districts  could  be  pumped  up 
into  it. 

There  .seems  to  me  every’  probability  that,  by  the 
time  that  metropolitan  London  has  attained  a popida- 
tion  of  4,000,000  inhabitants,  outer  Loudon  will 
number  at  lea.st  half  as  many,  and  this  must  bo  my 
excuse  for  troubling  y’ou  on  the  important  though  sub- 
sidiary question  of  dealing  with  the  sewage  of  outer 
London.  G-.  Eedes  E.vcirus. 

3,  Great  Queen-street,  tVestminster,  S.W., 

. Novcmljcr  2Sth,  1879. 


0 BITUAEY. 


Michel  Chevalier. — In  1875,  the  Society  of  Aids 
awarded  the  Albert  Medal  to  “ Mons.  Michel  Chevalier, 
the  di.stinguished  French  statesman,  who  by  his  writings 
and  persistent  exeidions  extending  over  many  y’ears,  has 
rendered  essential  .ser\'ice  in  promoting  Arts,  Manfac- 
tures  and  Commerce  and  on  Friday  last  (28th  ult.). 


the  long  life  of  this  consistent  free  trader  closed  at  his 
country  house,  Montplaisir,  near  Lodeve.  Michel 
Chevalier,  the  son  of  a small  shopkeeper  at  Limoges,, 
was  born  on  January  13th,  1806.  He  commenced  his 
career  as  a civdl  engineer  in  the  department  of  the  Nord, 
but  having  become  a prominent  member  of  the  St.. 
Simonian  sect,  then  conducted  by  the  Pere  Enfantin, 
his  prospects  were  shattered  by  a State  prosecution.  He 
was  sentenced  to  one  year’s  imprisonment,  but  at  the 
end  of  six  months  was  released  by  the  Prime  Minister 
Thiers.  He  publicly  retracted  all  that  he  had  written 
against  the  Christian  religion,  marriage,  and  social 
institutions  generally,  and  was  sent  by  Thiers  on  a 
special  mission  to  the  United  States  to  study  the  system 
of  railway  and  water  communication  in  that  country. 
His  letters,  containing  an  accoimt  of  his  journey,  were 
published  in  1836,  and  attracted  much  attention.  He 
was  then  intrusted  with  a second  mission  to  England  at 
the  time  of  the  great  commercial  panic.  In  1840  he  was 
appointed  Professor  of  Political  Economy  in  the  college 
of  France,  and  he  sat  for  a short  time  as  a member  of 
the  Chamber  of  Deputies.  He  attempted,  in  1847,  with 
the  assistance  of  Mons.  Bastiat,  to  organise  a league  in 
France  similar  to  the  Anti-corn  Law  League,  but 
without  success.  At  the  Revolution  of  1848  he  lost  all 
Ids  appointments;  but  after  the  coup  d'etat  he  was 
restored  to  his  professorship  and  promoted  to  the  rank 
of  engineer-in-chief.  In  1860  he  negociated  with  Mr. 
Cobden  the  important  commercial  treaty  between 
England  and  France ; and  in  1875  he  was  president  of 
a society  of  capitalists,  who  signed,  with  the  French 
Minister  of  Public  Works,  a convention  for  the  construc- 
tion of  a submarine  tunnel  between  France  and 
I England.  Mons.  Chevalier  was  elected  a member  of' 
I the  French  Institute  in  1851,  created  a senator  in  186(3^ 
and  promoted  grand  officer  of  the  Legion  of  Honour  in 
I 1861.  After  the  fall  of  the  empire  he  retired  into  piivate 
life,  and  only  occasionally  made  his  appearance  at  free- 
I trade  meetings  at  Montpellier. 


GENEEAL  NOTES. 


Sydney  International  Exhibition. — According  to  the- 
official  returop,  tbe  total  adndssions  to  the  Exhibition  ou 
the  first  sbilliog-day  (Saturday,  October  4th)  were  16,069.- 
Electricity  applied  to  Bee-Rearing.— A correspond- 
ent of  the  Deutsche  Presse  describes  a method,  which  he 
has  adopted  with  success,  of  overcoming  the  obstacles 
frequently  presented  to  the  rearer  of^  bees  by  the  self- 
will  of  these  insucts,  which  ccaisists  in  giving  them  an 
electric  shock.  Every  one  interested  in  bees  knows 
the  difficulties  and  dangers  involved  in  hiving  a swarm. 
One  is  often  pan  on  a hot  day  in  June  m the  top 
1 branches  of  a tree  not  to  be  climbed,  and  another  in  .soine- 
inaccessible  place  seems  to  be  preparing  to  set  out  on  its 
wandr  rings.  If  the  beemaster  venture  to  approach,  all  his 
I dexterity '’and  experience  will  often  not  prevent  him  from 
1 being  stung.  There  are,  indeed,  several  cases  on  record 
; of  death  following  the  stings  inflicted  on  such  occa- 
sions. Herr  Freiwirth,  the  correspondent  referred  to,  hit 
* upon  the  idea  of  employing  the  electric  force  to 
I stupefy  the  bees.  Trials  on  largo  and  small  clusters, 

! and  even  on  single  insects,  answered  perfectly : the 

I bees  coming  in  contact  with  the  conducting  wires  fell 
' stunned  and  motionless  to  the  ground.  They  were  then 
i sorted  and  marked,  according  to  the  strength  of  the  cuyent 
j applied.  The  time  required  for  their  recovery,  varying  from. 

ten  minutes  to  eight  h(mrs,  was  proportionate  to  the  strength 
i of  the  shock,  but  all  came  out  of  their  trance  safe  and  sound, 
i Encouraged  by  the  result  of  this  experiment,  Herr  Freiwirth 
i resolved  to  try  it  on  a larger  scale,  namely,  on  bees  in  the 
j hive.  To  this  end,  he  introduced  the  ends  of  two  conducting 
' wires  into  a fully  occupied  honeycomb,  and  turned  mi  the 
: current  for  a moment;  the  bees  soon  lay  on  the  ground, 

! it  was  half  an  hour  before  they  resumed  activity.-.- 
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MEETINGS  OF  THE  SOCIEIY. 

Ordinary  Meetings. 

The  following  arrangements  for  the  Wednesday 
cvenin  gs  before  Christmas  have  been  made  : — 

December  10.— “ Art  Vestiges  in  Afghanistan  ; 
the  Eesult  of  Some  Recent  Explorations  in  the  Jella- 
labad  Valley.”  By  William  Simpson.  Sir  T.  Douglas 
.Eobsytii,  K.C.S.I.,  C.B.,  will  preside. 

December  17.  — “ The  Panama  Canal.  ’ ’ By  Captain 
Bedford  Pim,  R.N.,  M.P. 

At  the  meetings  after  Christmas  the  following 
papers,  amongst  others,  will  be  read  : — 

“ Domestic  Poisons.”  By  Henry  Carr. 

“ Gas  Eurnaces  and  Kilns  for  Burning  Pottery.”  By 
Herbert  Guthrie,  C.E. 

“ The  Utilisation  of  Slag.”  By  Charles  Wood. 

“ Art  in  Japan.”  By  C.  Pfoundes. 

“Tlie  Trade  and  Commerce  of  the  Yenisei.”  By 
Henry  Seebohm. 

‘Olodern  Autographic  Printing  Processes.”  By 
Thom.vs  Bolas,  E.C.S. 

“The  History  of  the  Art  of  Bookbinding.”  By 
Henry  B.  Wheatley,  F.S.A. 

“Art  Ironwork.”  By  J.  W.  Singer. 

“ The  History  of  Musical  Pitch.”  By  A.  J.  Ellis, 

F.R.S. 

“The  Recent  History  of  Explosive  Agents.”  By 
Prof.  F.  A.  Abel,  C.B.,  F.R.S. 

“ Iceland  and  its  Resources.”  By  C.  G.  W.  Lock. 

“ Tlie  Futm-e  of  Epping  Forest.”  By  William  Paul, 

F.L.S. 


Cantor  Lectures. 

Monday  evenings,  at  Eight  o’clock. 

Tlie  First  Course,  on  “The  Chemistry  of  Bread 
and  Bread-making,”  five  lectures,  by  Dr.  Charles 
Gilviiam,  F.C.S.,  F.I.C.,  Professor  of  Chemical 
Technology  at  University  College,  London. 

Lecture  III. — December  8. 

Action  of  albuminoids.  Rationale  of  kiln  drying. 
Flour  making.  The  dough.  Action  of  moisture,  heat, 
and  albuminoids  on  starch. 

Lecture  IV. — December  15. 

Fermentation.  Leaven.  Yeast.  Ferments  of  disease. 
<'hanges  ])roduccd.  The  use  of  the  microscope  in  the 
e xamination  of  yeast. 

Lecture  V. — December  22. 

itaking  ; elianges  produced  by  heat.  Aerated  breads; 
foreign  breads  ; biscuits,  c'cc.  Digestion  of  bread  a con- 
rinininee  f>f  fermentation;  conditions  requisite.  Con- 

ehisiuii. 

Tiro  Sccoiul  Cour’sc  will  be  on  the  “ Manuf ac- 
tum of  Tudia-ritbbcr  arrd  Gutta-percha,”  by 
INIr.  ’I'no.M.vs  Bolas,  F.C.S.  It  will  consist  of  six 
.lectures,  to  be  given  on  the  following  dates  : — 
Feb.  2,  9,  lb,  28  ; March  1,  8. 

The  Third  Course  will  be  by  Mr.  R.  W.  Edis, 
F.8.A.,  on  “ Ar’t  Decoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates April  5,  12,  19,  26;  May  3,  10. 


MEETINGS  FOE  THE  ENSUING  WEEK.  f 

Monday,  Dkc.  8th.. .SOCIETY  OF  AETS,  Jolin-street,  Adelphi,  t 
W.C.,  8 p.m.  (Cantor  Lectures.)  Dr.  Charles  Graham,  |* 
“ The  Chemistry  of  Bread  and  Bread-making.”  (Lecture  i. 
III.) 

Farmers’  Club,  Inns  of  Court  Hotel,  Holhom,  AV.C.,  4p.m.  . 

Mr.  P.  Phipps,  “ The  Working  of  the  Education  Acts  I 
in  the  Rural  Districts.”  I 

Institute  of  Surveyors,  12,  Great  Gcorge-street,  S.W.,  8 
p.m.  Resumed  discussion  on  Mr.  Smalman  Smitli’s  I 
paper,  “ The  Law  of  Fixtures.” 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8j  p.m.  IVIr.  Wilfrid  Scawen  Blunt,  “A 
Visit  to  Nejd,  Central  Arabia.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Rev. 

H.  E..  Haweis,  “ The  Origin  and  Influence  of  Mu.sic.” 
Tuesday,  Dec.  9... Farmers’ Club,  Inns  of  Coiu't  Hotel,  Holborn 

W.C.,4p.m.  Annual  General  Meeting.  6 p.m.  Annual 
Dinner. 

Frobel  Society  (at  the  House  of  the  Society  of  Arts), 

8 p.m.  Annual  Meeting. 

Folk  Lore  Society,  22,  Albermarle-strcet,  W.,  8 p.m.  i 
Mr.  Henry  Charles  Coote,  “ Catskin,  the  English  and  i 
Irish  Peau  d’  ane.” 

Medical  and  Chimrgical,  53,  Bemers-street,  O.xf ord-street , 

W.,  8|  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Discussion,  “ The  Passenger  Steamers  of  . 
the  Thames,  the  Mersey,  and  the  Clyde.” 

Photographic,  5a,  PaU-maUEast,  S.W.,  8 p.m. 
Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 

8 p.m.  1.  “Communications  on  Australian  Maniage 
Customs.”  From  the  Rev.  L.  Eison  and  Mr.  J.  Foire.st, 
to  Dr.  Tylor.  2.  Mr.  J.  A.  Farrcr,  “ Savage  and  Civilised 
Warfare.”  3.  Mr.  Worthington  G.  Smith,  “Exhibi- 
tion of  Sixty  Specimens  of  Paloeolithic  Implements.” 
Metropolitan  Scientific  Association,  13,  Blomfleld-street, 
Einsbuiy-circus,  7 p.m.  IVIi’.  C.  S.  Bentley,  “A  New 
Theory  of  the  Tides.” 

Wednesday,  Dec.  10th. ..SOCIETY  OF  AETS,  John-street,  i 
Adelphi,  W.C.,  8 p.m.  Mr.  William  Simpson,  “Art 
Vestiges  in  Afghanistan ; the  Result  of  some  Recent 
Explorations  in  the  Jellalahad  Valley.” 

Tele^’aph  Engineers,  25,  Great  George-street,  West- 
minster, S.W.,  8 p.m.,  Annual  General  Meeting.  The 
following  Paper  will  be  read ; — Mr.  E.  March  Webb, 
“The  Operations  connected  with  the  Laying  of  the 
New  Marseilles-Algicrs  Cable.” 

Graphic,  University  College,  AV.C.,  8 p.m. 

Microscopical,  King’s  College,  W.C.,  8 p.m. 

Royal  literary  Fund,  10,  John-st.,  Adelphi,  W.C.,  3 p.m. 
Society  for  the  Development  of  the  Science  of  Educatior, 
Memorial-hall,  Fairingdon-street,  E.C.,  7^  p.m.  Mr. 

C.  H.  Ijakc,  “ Psychological  Sequence.” 

Central  Chamber  of  AgTiculture  (at  the  Hovsf.  of  the 
Society  of  Arts',  10^  a.m.  Committee  Meeting.^-. 

1 p.m.  Annual  General  Meeting. 

Thursday,  Dec.  11th... Royal,  Burlington-house,  W.,  8g  p.m. 

I.  Dr.  G.  Gore,  “ Thenno-electric  Behaviour  of  Aqueous 
Solutions  with  Mercruial  Electrodes.”  2.  Messrs.  J. 
Perry  and  W.  E.  Ajiion,  “ The  Practical  Solution  of  j 
the  most  general  Problems  in  Continuous  Beams.”  ^ 
3.  Prof.  J.  Dewar  and  Mr.  A.  Scott,  “EmHier  Experi-  | 
ments  on  the  Vapour  Densities  of  Potassium  and  I 
Sodium.”  4.  Profs.  Liveing  and  Dewar,  “ Quantitative  ' 
Spectroscopic  Experiments.” 

Antiquaries,  Burlington-house,  W.,  ^ p.m, 

London  Institution,  Einsbnry-circus,  E.C.,  7 p.m.  Mr.  | 
Walter  Sevem,  “The  Art  of  Sketching  from  NatiU'e 
practically  illustrated.” 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 
Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W.,  . 
6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  Dec.  12th... Astronomical,  Burlington-house,  AV.,  8 p.m. 

Quekett  Microscopical  Club,  University  College,  W.C.,  . 

8 p.m.  1 

Clinical,  53,  Berners-street,  8|  p.m. 

N ew  Shakespeare  Society,  University  College,  W.C. ,8  p.m.  I 

1.  Mr.  J.  Alills,  “On  the  Evidence  that  Shakespeare  i 
was,  in  ‘ Troilus  and  Cressida,’  re-writing  an  old  Play.” 

2.  Mr.  E.  J.  Furnivall,  “Are  the  Philosophismgs  of  ' 
Achilles,  in  ‘Troilus  and  Cressida’  (III.  iii.  75—111),  j 
and  of  Auficlius,  in  ‘Coriolanns’  (IV.  vi.  37 — 55),  mis-  R 
takes  in  characterisation  on  Shakspere’s  part  ?” 

Saturday,  Dec.  13th... Trade  Guilds  of  Learning  and  Social 

Education  League  (at  the  House  of  the  Society  of  I 
Arts),  8 p.m.  Free  Lecture.  Mr.  Frank  Storr,  “ The  I 
Merchant  of  Venice.”  ! 

Physical,  Science  Schools,  South  Kensington,  S.W.,  3p.m. 

1.  Mr.  J.  A.  Fleming,  “A  New  Form  of  Resistance 
Balance  for  Comparing  Standard  Coils.”  2.  Mr.  J.  H. 
Poynting,  “ The  Graduation  of  Prof.  Hughes’  Sono- 
meter.” 3.  Messrs.  W.  E.  Ayrton  and  J.  Perry,  “ A 
Dispersion  Photometer.”  3.  W.  E.  Ayrton  and  J.  I 
Perry,  “ The  Value  of  ‘ g-  ’ at  Tokio,  Japan.”  i 

Royal  Botanic,  Inner-circle,  Eegent’s-park,  N.W.,  3|  p.m.  | 
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AU  communications  for  the  Society  shouldhe  addressed  to  the  Secretary , 
John-street,  Adelphi,  London,  W.O. 


NOTICES. 


INDIAN  SECTION  COMMITTEE. 

A meeting  of  tlie  Committee  of  the  Indian 
Section  was  held  on  Tuesday,  the  9th  inst.,  at 
4.15  p.m.  Present : — Sir  T.  Douglas  Forsyth, 

K.C.S.I.,  C.B.,  Vice-President  of  the  Society  (in 
the  chair).  Dr.  Birdwood,  C.S.I.,  Lord  Alfred  S. 
Churchill,  Chairman  of  the  Council,  Major-Gen, 
Sir  Frederick  J.  Goldsmid,  K.C.S,!.,  C.B.,  Mr. 
W.  A.  Maitland,  Mr.  J.  T.  Wood,  with  Mr.  H. 
Trueman  Wood,  Secretary,  and  Colonel  Hardy, 
Secretary  of  the  Section.  The  programme  of 
papers  to  be  read  during  the  present  Session  was 
discussed  and  decided  upon. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures,  adapted 
for  a juvenile  audience,  will  be  given  by  Mr. 
W.  H.  Preece,  on  “ Eecent  Wonders  of  Sound  ” 
and  “Recent  Wonders  of  Light.”  The  dates 
for  the  lectures  will  be  Friday,  the  2nd,  and 
Friday,  the  9th  of  January  next.  The  lectures 
will  commence  at  seven  o’clock.  As  the  number 
of  seats  is  limited,  admission  will  be  by  ticket 
only,  and  when  sufficient  tickets  have  been 
issued  to  fill  the  Room,  the  issue  will  be  dis- 
continued. The  tickets  wull  be  supplied  strictly  in 
the  order  in  which  ajiplications  are  received. 
Subject  to  these  conditions,  each  member  is 
entitled  to  a ticket  admitting  two  children  and 
one  adult.  The  tickets  are  now  being  issued,  and 
only  a limited  number  remain  for  distribution. 
Members  requiring  them  are  requested  to  make 
application  to  the  Secretary  at  once. 


SOCIETY  OF  SCIENCE,  LETTERS,  AND  ART. 

It  having  come  to  the  knowledge  of  the  Secre- 
tary that  circulars,  purporting  to  be  issued  by 
“ The  Society  of  Science,  Letters,  and  Art,  of 
London,”  and  dated  from  “42  and 44,  Ennis-road, 
Stroud-green-road,  near  Finsbury-park  Station, 
London,  N.,”  have  been  sent  to  certain  of  the 


newly-proposed  members  of  the  Society  of  Arts 
inviting  them  to  subscribe  to  the  “ Society  of 
Science,  Letters,  and  Art,”  he  is  desired  to  give 
notice  to  the  readers  of  the  Journal  that  nothing 
whatever  is  known  of  such  a society  at  this  office, 
and  that  it  is  not  associated  in  any  way  with 
the  Society  of  Arts. 


PROCEEDINGS  OF  THE  SOCIETY. 


FOURTH  ORDINARY  MEETING. 

Wednesday,  December  0th,  1879  ; Sir  T. 
Douglas  Forsath,  K.C.S.I.,  C.B.,  Vice-President 
of  the  Society,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Bayley  - Worthington,  Gibbon,  2,  Porchester  - gate, 
Hyde-park,  W. 

Couclunan,  Colonel,  40,  Pembridge -villas,  W. 

Garston,  W.  E.,  Blenheim-house,  Marlborough-road, 

N.W. 

Hall,  John  Parkinson,  Crane-house,  Great  Yarmouth. 
Realm, W.  H.,  29,  Gerrard- street,  Soho, W.,  and  Balham. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Brooke  r,  Edward,  2,  Rood-lane,  E.C. 

Colfox,  Thomas  Alfred,  9,  Kensingtou-park-road,  W., 
and  Westmead,  Bridport. 

Fox,  Samson,  Castleton- lodge,  Leeds. 

Guthrie,  Charles,  88,  Cannon -street,  E.C. 

Holme,  Charles,  F.L.S.,  4,  Ornan-road,  Haverstock- 
hill,  N.W. 

Mathers,  Alderman  John  Shackleton,  F.S.S.,  Hanover- 
house,  Leeds. 

Mitchell,  Henry,  39,  Mecklenburgh- square,  W.C. 
Perceval,  Charles  John,  8,  Thmdoe-place,  South  Ken- 
sington, S.W. 

Roberts,  Thomas  David,  The  Grove,  Malpas,  near 
Newport,  Monmouthshire. 

Simpson,  Thomas,  Audroy-lodge,  Ealing,  W. 

Smeaton,  John,  24,  Moorgate- street,  E.C. 

Vernon,  Arthur,  High  Wycombe. 

Yerburg,  Annstrong,  5,  Queen -street,  Mayfair,  W. 

And  as  Honorary  Corresponding  Member: — 
Jager,  Dr.  J.  G.,  Roken  87,  Amsterdam. 

The  paper  read  was  : — 

ART  VESTIGES  IN  AFGHANISTAN,  THE 
RESULT  OF  SOME  RECENT  EXPLORATIONS 
IN  THE  JELLALABAD  VALLEY. 

By  William  Simpson. 

Having  been  quartered  for  some  months  last 
winter  in  the  Jellalabad  Valley,  with  the  force 
under  General  Sir  Samuel  Browne,  I was  able  to 
visit  most  of  the  remains  in  that  region,  and 
make  sketches  of  them.  In  addition  to  this,  I 
made  a number  of  excavations,  under  the  auspices 
of  the  late  Sir  Louis  Cavagnari,  and  I propose  to- 
night to  lay  before  you  some  of  the  results. 

From  the  date  of  the  first  Afghan  war,  now 
about  40  years  ago,  we  have  been  aware  of  the 
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existence  of  Buddhist  remains  in  the  Jellalabad 
Valley.  Owing  to  the  exciting  events  of  that  period 
little  or  no  attention  was  directed  to  their  investi- 
gation. Our  knowledge  of  Indian  architecture 
was  scarcely  commenced  at  that  time,  and  the  im- 
portance of  these  old  fragments  of  the  past  had  not 
then  begun  to  be  felt.  During  the  last  30  or  40 
years  much  has  been  accomplished  in  this  direction, 
and  we  have  now  collected  a vast  mass  of  know- 
ledge, which,  under  able  hands,  is  assuming  some- 
thing like  a classified  form.  Not  only  are  the 
numerous  styles  of  architecture  found  in  India  being 
separated  from  each  other,  but  many  of  the  details 
are  being  wrought  out  and  traced  back  to  their 
origin.  That  of  the  Buddhists  has  not  only  a pro- 
found interest  from  its  antiquity,  audits  connection 
with  the  worship  founded  by  Sakya  Muni,  but  its 
study  brings  us  back  to  the  earliest  forms  of  temples, 
and.  to  the  most  primitive  modes  of  structure  which 
existed  in  Hindostan.  Lately,  we  have  had  large 
contributions  to  our  knowledge  in  this  direction, 
such  as  Mr.  Fergusson’s  “ Tree  and  Serpent  Wor- 
ship ” — it  is  what  might  be  called  an  exhaustive 
work,  so  far  as  details  go,  of  two  of  the  most  im- 
portant Buddhist  monuments  of  India.  Last  year 
appeared  Eajendralala  Mitra’s  work  on  Buddha 
Gajm,  and  following  fast  on  this  we  have  Major- 
General  Cunningham’s  “ Stupa  of  Bharhut,” 
both  of  them  highly  illustrated  books,  in  which  the 
Buddhist  architecture  can  be  studied  as  far  back  as 
the  time  of  Asoka,  or,  250  B.c.  During  the  last 
ten  years  explorations  have  been  carried  on  in  the 
Yuzufzai  country,  the  sculptures  resulting  from 
which  are  now  in  the  Lahore  Museum,  and  form 
another  large  addition  to  our  knowledge.  Being 
aware  that  we  had  no  materials  connected  with  this 
subject  beyond  the  Khyber,  the  hope  that  I might 
be  able  to  add  something,  however  little,  to  our 
stock  in  this  direction,  gave  an  extra  interest  to 
the  campaign  when  I crossed  the  frontier  a twelve- 
month  ago  with  the  Peshawer  field  force.  I can 
now  say  thatl  have  brought  home  materials  on 
Avhich  maybe  founded  a knowledge  of  the  Buddhist 
architecture  as  far  as  the  Jellalabad  valley. 

The  Buddhist  remains  of  the  Jellalabad  Valley 
are  little  more  than  mounds.  Here  and  there  the 
crumbling  remains  of  a stupa  may  be  seen,  and 
fragments  of  walls  can  be  traced  in  the  heaps. 
The  immense  quantity  of  these  mounds  astonished 
mo ; as  we  hnow  that  these  Buddhist  establish- 
ments were  monasteries,  the  extent  of  the  remains 
seem  to^  me  to  indicate  in  the  past  a population 
of  ascetics  alone  far  greater  than  Ihe  whole  popu- 
lation of  the  present  day.  This  points  to  another 
fact  of  importance — there  must  have  been 
more  cultivation  of  the  land  in  the  Buddhist 
IK'i-iod  til  an  now.  We  found  large  plains  of  stones 
and  dust  which  were  in  all  probability  bearing 
crops  in  former  times.  At  the  present  there  is  no 
art  or  architecture.  The  houses  are  built  of  mud; 
the  walls  of  Jellalabad  are  formed  of  this  material 
(inly,  and  the  gates  are  wooden  structures  of  the 
rudest  hind.  In  the  Buddhist  period,  on  the 
contrary,  the  country  must  have  been  under  a 
high  state  of  civilisation,  where  considerable 
wealth  abounded,  and  art  was  cultivated.  The 
vestiges  of  this  art  still  remaining,  show  that  the 
religious  structures  of  the  time  were  large  and 
important.  A style  of  architecture  was  followed, 
in  which  sculpture  was  largely  practised,  and  in 


which  the  effect  was  heightened  by  the  use  of  i 
colour  and  gold.  The  two  Chinese  pilgrims,  , 
Fah-Hian  and  Hiouen-Thsang,  visited  the 
Jellalabad  Valley,  the  first  in  the  year  400  A.D., 
and  the  other  in  630  A.D.  They  describe  the  stupas 
and  monasteries  which  they  saw,  and  speak  in 
glowing  language  of  their  appearance.  These 
travellers  mention  “veined  stones,”  as  having  been 
used;  “ pierres  precieuses  ” are  common  words,, 
as  were  the  seven  precious  substances  ; these  last 
were  gold,  silver,  lapis -lazuli,  crystal,  cornelian, 
coral,  and  ruby ; most  of  the  topes  are  I’eferred  to  as 
having  their  decorations  of  these  materials.  Fah- 
Hian  mentions  a monastery  at  Hada,  about  five 
miles  from  the  present  Jellalabad,  w'hich  was 
“ entirely  covered  with  plates  of  gold.”  These 
few  statements  tell  something  of  the  former- 
material  condition  of  the  country,  as  w'ell  as  of  its 
art  and  architecture. 

The  structures  connected  with  the  practice  of  the 
Buddhist  faith  were  viharas,  or  monasteries,  places 
in  which  each  monk  had  his  cell,  and  with  buildings 
for  worship.  One  prominent  form  of  the  ritual 
was  connected  with  structures,  which  are  now 
known  as  “topes,”  or  stupas.  Toj)e  is  the 
term  applied  to  these  monuments  in  Afghanistan, 
and  is  now  the  word  most  frequently  employed  by 
archaeologists,  but  “ dagoba  ” and  “ chaitya  ” aie 
also  terms  used  to  designate  the  same  kind  of 
structure. 

The  origin  of  these  monuments  can  be  so  far  ex- 
plained, and  the  following,  which  contains  nothing 
j more  than  headings  of  the  subject,  extends  over  a 
j considerable  space  of  time,  commencing  at  a remotn  I 
prehistorical  date.  At  an  early  period  the  simple 
1 grave  heap  was,  in  cases  of  important  persons, 

I increased  into  a large  mound  or  barrow.  Follow- 
I ing  this,  stones  were  added,  and  the  heap  became 
I a cairn.  Later  still  the  cairn  took  a structural 
j form.  In  India,  under  Buddhism,  this  dfcvelo]^>- 
! ment  assumed  the  form  of  the  tope.  It  -will  thus 
I be  seen  that  the  tope  is  essentially  a tomb.  That  ^ 
the  Seven- Terraced  Tower  of  the  Eujjhrates  Valley  i 
and  the  Pyramid  of  the  Nile  are  only  varieties  of 
the  same  growth  is  highly  probable,  but  the  con- 
necting links  of  evidence  on  the  subject  are  as  yet 
sadly  deficient. 

We  are  equally  destitute  of  the  connecting  links 
between  the  Buddhist  tope  and  the  cairn.  If  any 
vestiges  could  be  found  in  India  to  tell  us 
what  form  the  heap  of  stones  had  assumed  towards 
the  Buddhist  period,  it  would  be  a discovery  of  ; 
some  importance.  There  is  represented  among  the  I 
sculptures  on  the  gate  of  the  Sanchi  tope,  a curious  i 
beehive  form,  with  what  seems  like  a couple  of  ( 
eyes  upon  it ; also  on  the  Amaravati  tope  a very  ‘ 
similar  structure  may  be  seen.  This  may  be  an  i 
elementary  form  of  the  tope,  it  may  even  be  the  i 
pre-existing  type  out  of  which  the  Buddhist  tope  ! 
was  developed;  still  regarding  it  in  our  present  ; 
state  of  knowledge,  we  can  only  speculate,  | 
nothing  can  be  affirmed.  The  kings  among  f 
whom  the  ashes  of  Buddha  were  divided,  are  I 
said  to  have  built  topes  over  each  portion  | 
which  they  received ; if  we  were  sure  that  this  | 
is  reliable  history,  and  not  a legend  of  later  date, 
it  would  be  conclusive  as  showing  that  the  con-  t 
struction  of  stupas  did  not  begin  with  Buddhism. 
Other  references  from  Buddhist  authorities  could  be  • 
given  as  evidences  in  this  direction,  but  it  will 
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show  their  want  of  value  to  give  one  pointing  the 
other  way.  Fiah-Hian  relates,  that  at  Nagarahara, 
the  ancient  Jellalabad,  there  was  a stupa  70  or  80 
feet  high,  which  Buddha,  assisted  by  his  disciples, 
had  erected  “as  a model  for  all  future  buildings  of 
the  sort.”*  The  holy  land  of  Buddhism  is  in  the 
region  round  Benares,  beyond  Avhich  Buddha 
never  passed,  yet  his  followers  in  the  Jellalabad 
Valley  had  shrines  which  owed  their  celebrity  to 
the  supposition  that  Buddha  had  performed  some 
act  on  the  spot.  The  legend  connected  with  the 
construction  of  this  model  stupa  just  mentioned  is 
an  illustration  of  their  unreliability.  It  will  be  seen 
from  this,  that  these  Buddhist  traditions  cannot 
help  us  much  in  the  inquiry,  and  that  we  shall  have 
to  trust  to  the  explorers  among  ancient  remains  for 
information  on  this  head.  At  the  present  moment, 
our  knowledge  from  this  source  does  not 
reach  beyond  the  times  of  Asoka,  about 
2o0  B.C.  At  that  date,  judging  from  the  remains 
found  at  Bharhut  by  General  Cunnmgham,  the 
tope  had  become  a fully  developed  monument.  If 
the  links  between  the  tope  and  the  heap,  or  cairn, 
could  be  found,  ajid  if  the  Vimana  of  the  Hindu 
temple  could  be  clearly  traced  again,  as  growing 
out  of  the  tope,  which  seems  to  be  a very  probable 
theory,  as  far  as  we  know  at  present,  then  we  should 
have  a long  and  most  important  line  of  architec- 
tural development  reduced  to  a historical  basis. 

The  topes  of  Sanchi,  Bharhut,  and  Amaravati, 
were  circular  at  the  base.  This  form  seems  to  have 
extended  as  far  as  the  Indus,  for  the  Manikyala 
tope,  north  of  the  Jheelum,  the  ancient  Hydaspes, 
has  this  feature.  On  crossing  the  Indus  a change 
begins.  At  Jamal  Ghari  there  is  one  with  a 
circular  base,  but  close  to  that,  at  Takht-i-Bahi, 
there  is  another  in  which  a square  base  is  found. 
It  may  be  worth  noting  here,  that  the  chortens, 
the  Tibetan  name  given  to  tlie  topes  which  the 
Lamas,  or  Buddhist  monks  of  the  present  day  erect 
in  the  Trans-Himalayan  region,  have  all  of  them 
square  bases.  This  may  be  important  as  showing 
the  probability  of  the  Lamas  demung  their 
particular  form  for  their  monuments  from 
the  right  bank  of  the  Indus,  and  not  from 
the  left ; and  this  may  prove  important,  as 
tending  to  the  conclusion  that  the  Buddhist 
propaganda  had  first  crossed  into  the  x^rcsent 
Afghanistan  before  it  penetrated  into  Tibet.  After 
entering  the  Khyber  Pass  all  traces  of  the  round 
base  cease.  In  cyotj  case  it  is  square,  and  this  form 
assumes  the  importance  of  being,  not  only  a marked, 
but  at  the  same  time  a distinctive  feature  of  the 
Afghanistan  topes.  It  i.s  ornamented  with  a 
comice  and  pilaster,  large  and  imx'»osing  stairs  were 
made  to  ascend  to  the  jJatform  formed  by  it  above, 
on  which  the  circular  part  of  the  tope  stood.  The.se 
stairs, ^ implying  the  going  ux")  and  down  of  the 
worshippers,  would  seem  to  indicate  that  some 
important  part  of  the  ceremonies  was  performed 
on  the  floor  of  this  square  base.  The  Sanchi 
topes  have  all  a circular  ledge  near  their  base,  also 
vdth  stair.'?,  but  this  is  not  such  a noticeable  feature 
in  them  as  it  is  in  the  Afghanistan  topes.  Still  we 
need  scarcely  douljt  that,  whatever  x^urpose  was 
served  in  the  one  case,  a similar  purpose  was  served 
in  the  other. 

The  Sanchi  tope  was  a hemisxjherical  mound  of 


stone.  The  remains  of  the  Bharhut  tope  are 
not  sufficient  to  tell  us  what  its  shax^e 
but  we  may  safely  enough  assume  that  the  simple' 
half  round  dome  was  the  early  form  of  the  tope 
in  India.  The  Sarnath  tope  at  Benares  is  sup- 
posed to  have  been  a later  erection  than  those  just 
mentioned,  and  it  is  elongated  till  it  presents  a 
shape  approximating  to  the  shikur  or  spire  of  the 
Hindu  temple.  The  Jellalabad  topes,  from  their 
height,  might  be  described  as  circular  towers  sur- 
mounted by  domes.  They  are  nov.r  in  sucL  a 
ruinous  condition  that  none  of  the  domes  are  left. 
In  one  or  two  instances  only,  the  outer  masonry 
exists  as  high  as  the  beginning  of  the  dome.  In 
those  cases,  by  which  a judgment  can  be  so  far 
formed  of  the  height  of  these  structures,  a date,  I 
think,  must  be  given  to  them  long  after  that  of 
the  Bharhut  or  Sanchi  examples.  Hence,  it  is  quite- 
X)0ssible  that  an  elongating  process  may  have  been 
going  on  in  Afghanistan  similar  to  what  took 
X:)lace  in  the  more  central  region  of  India.  I did 
discover  the  remains  of  an  old  tope,  which  had 
been  built  over  by  a larger  one — a common 
practice  with  the  Buddhists  of  Ceylon ; in  this  case 
I onljT-  found  what  I might  call  the  matrix — the 
form  left  by  the  original  small  tope,  when  it  had! 
been  excavated  at  some  previous  time— and  so  far 
as  one  might  judge  from  this,  it  indicated  a sliax^e 
much  lower  in  proportion  to  its  height  than  those 
which  I presume  to  have  belonged  to  a later  date.  I 
mention  this  as  only  x)robable,  feeling  how  rash  it 
would  be  to  jump  to  a conclusion  on  so  slight  an 
evidence.  Here,  as  in  so  many  other  lines  of 
inquiry,  we  have  to  venture  on  the  unknown  and 
the  probable,  in  order,  ultimately,  to  discover  the 
exact  and  the  reliable. 

I confess  to  the  interest  which  investigatioiis  of 
this  kind  give  to  the  mind.  Old  stones,  or  frag- 
ments of  marble,  unless  they  have  good  art  on 
them,  are  not  very  attractive  in  themselves ; but 
when  a human  motive  becomes  evident,  or  a 
develox^ment  of  ideas  can  be  traced  on  ancient 
remains,  a legitimate  curiosity  is  awakened,  and 
we  are  attracted,  in  hopes  of  learning  wha  two  can 
out  of  them.  In  the  case  of  the  art  vestiges  under 
consideration,  Ave  have  the  interest  belonging  to 
them  Avhich  the  study  of  the  Buddhist  religion  has 
lately  aAvakened.  That  remarkable  system  x)i'Osents 
us  with  a number  of  very  complicated  questions, 
and  the  architectural  remains  of  India,  as  well  as 
of  Afghanistan — if  I ought  to  mark  the  sex^aration 
of  the  regions — are  associated  with  these  questions 
in  many  Avays.  The  points  I am  noAv  about  to 
deal  Avith  involve  some  considerations  of  another 
character,  and  these  are  connected  with  ancient 
conquests  of  India,  and  the  art  influences  wliieh^ 
resulted. 

In  the  Buddhist  architecture  of  India,  Ave  find  a 
capital  like  an  inverted  bell.  The  Buddhist  lats- 
may  be  said  to  have  nearly  all  had  this  caxjital. 
The  old  iron  lat  at  the  Kuttub,  near  Delhi,  is  a 
marked  example.  This  capital  is  found  as  far  south 
as  the  Karli  Cave,  near  Bombay  ; and  it  is  evident 
in  the  gateway,  as  well  as  in  the  sculxotures  at 
Bharhut ; it  is  also  represented  in  the  sculx^tures 
at  Buddha  Gaya.  From  these  instances  it  Avill  be 
seen  that  this  particular  feature  of  a style  had  been 
Avidely  spread  over  India.  The  resemblance  of  this 
capital  to  those  of  the  Euphrates  Valley  had  often 
been  remarked,  but  the  theory  of  a style  of  art 


‘ Beale's  Translation,  p.  47. 
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crossing  tlie  Indus  and  penetrating  as  far  as  the  | 
places  just  mentioned,  implied  a process  it  was 
difficult  to  be  quite  certain  about.  Now,  with  the 
evidence  before  us,  the  matter  seems  tolerably 
clear.  I have  already  alluded  to  the  museum  at 
Lahore.  In  it  has  been  deposited  the  remains 
found  in  the  Yuzufzai  country.  This  is  a district 
on  tlie  right  bank  of  the  Indus,  and  at  a number 
of  places,  the  principal  of  them  being  Jamal  Garhi 
and  Takht-i-Bahi,  about  thirty  or  forty  miles 
north-east  of  Peshawer,  excavations  were  made 
about  eight  or  nine  years  ago.  The  existence  of 
these  places  were  first  made  known  by  Lieutenants 
Lumsden  and  Stokes,  and  the  excavations  were 
begun  by  Dr.  Leitner,  and  afterwards  carried 
on  by  the  Archaeological  Survey  Department  of 
India  under  General  Cunningham.  Among  the 
sculptures  found,  this  inverted  bell-shaped  capital 
appears  prominently.  In  those  previously  known 
in  India,  such  as  the  iron  lat  at  Delhi, 
we  had  little  more  than  the  capital  as  an 
identity  on  which  to  have  based  analogy  Avith 
those  of  the  Eujjhrates  Yalley.  Having  crossed 
the  Indus  in  our  investigation,  we  find  further 
identity.  The  Persepolitan  capitals  had  in  some 
of  them  an  uj)per  member  on  which  a couple  of 
horses  Avere  sculptured.  In  the  Yuzufzai  sculp- 
tures Ave  find  this  same  member,  but  a change 
has  come  over  it — instead  of  horses  Ave  have  Brah- 
manic  bulls  represented,  in  many  cases  the  work  is 
rude,  but  the  hump  on  the  back  is  unmistakable — 
telling  us  that  the  style  had  undergone  a change 
by  coming  to  a land  at  a period  when  the  cowAvas 
a sacred  symbol.  This  Persian  style  I have  traced 
as  far  as  the  Jellalabad  Yalley.  In  the  examples 
found  there  this  upper  member  existed,  but  plain 
— no  animals  Avere,  as  far  as  my  experience  went, 
represented  upon  it.  At  Ali  Musj id  some  Buddhist 
remains  were  explored  by  Mr.  Beglar,  of  the 
Archmological  Survey  Department,  and  the  bulls 
Avcre  found  on  them. 

The  existence  of  a feAV  capitals  in  the  central 
parts  of  India  Avere  not  exactly  sufficient  evidence 
on  which  to  base  the  theory  that  the  art  they  be- 
longed to  had  come  from  the  region  of  the 
Euphrates.  These  capitals  were  enough  to  justify 
speculations,  but  Ave  Avere  not  quite  so  sure  of  the 
sources  of  Indian  architecture,  as  to  accept  an  idea 
tliat  a style,  or  rather  it  might  be  called  only  the 
vestiges  of  a style,  had  made  such  a wide  geo- 
graphical leap.  NoAvthat  these  identities  are  found, 
and  in  ampler  form  too,  across  the  Indus,  and 
.IS  far  as  Jellalabad,  the  difficulty  of  distance 
disappears.  The  evidence  I have  placed  before 
yon,  has  this  value,  it  not  only  points  to  where  the 
st yh;  came  from,  but  also  the  route  by  A\ffiich  it 
travelled  ; and  Ave  may  say,  that  what  was  before 
UK  I’cly  speculative,  is  noAv  clearly  established. 
Before  de.aling  Avith  the  question  of  date,  I may  pre- 
] uise  that  the  examples  of  this  Persian  style  at  present 
found  in  India  and  Afghanistan  do  not  date  from 
th('  time  Avhen  the  style  first  reached  these  regions. 
At  P>liarhut  Ave  have  the  bell-shaped  capital  on 
the  gateway  ; in  the  sculptures  at  the  same  place 
there  ;u'e  rejjresentations  of  the  buildings  of  the 
period,  and  this  capital  appears  prominently  as  a 
Avell  established  feature  of  the  architecture.  It 
was  in  the  middle  of  the  third  century  B.C.,  that  this 
condition  existed,  and  it  implies  that  the  influence 
had  arrived  some  considerable  time  previously. 


The  date  at  Avhich  Darius  extended  his  ruh.‘  to 
the  Indus,  is  given  as  about  olG  B.c.,  and  this 
might  give  a period  sufficient  to  account  for  the 
extension  of  the  Persian  style,  as  Ave  find  it  at  the 
time  of  Asoka. 

We  have  a still  older  date  Avhich  might  be 
draAvn  upon  to  account  for  the  introduction 
of  this  style.  From  inscriptions  it  is  now  known 
that  Tiglath  Pilezer  had  penetrated  as  far  as 
Afghanistan,  and  according  to  Assyriologists, 
he  drew  tribute  from  at  least  one  district  of  it, 
from  Arachosia  ; this  would  be  about  tAvo  centuih's 
earlier  than  Darius.  If  Ave  assume  that  As- 
syrian art  had  features  in  common  Avith  the 
Persian,  the  influence  may  have  received  its  first 
impetus  at  that  more  distant  date.  As  Darius 
was  able  to  have  explorations  made  on  the  Indu.s 
by  Scylax,  we  may  suppose  that  his  occupation 
had  been  more  extended  and  Avell  established,  and 
his  era  is,  therefore,  the  most  probable  time  when 
the  Persian  style  may  be  considered  to  have  began 
its  influence  on  Indian  architecture. 

This  explanation  of  these  vestiges  of  art  in 
Afghanistan,  as  Avell  as  in  India,  receives  Amry 
strong  confirmation  from  the  existence  of  another 
style  in  the  same  region,  AA'hich  Avas  also 
brought  by  means  of  iuAmsion.  This  Avas  an  in- 
fluence by  the  Greeks  after  the  conquest  of 
Alexander.  I Avill  not  say  this  influence  did  not 
spread  beyond  the  Punjab,  in  fact,  I am  inclined 
to  think  it  did,  but  as  yet  the  inquiry  on  this 
head  is  speculative.  Its  existence  in  the  country 
of  the  Five  Waters,  and  in  Cashmere,  is  no 
longer  doubtful.  As  early  as  1860 1 made  sketches 
in  these  localities,  Avhich  brought  conviction  to 
my  own  mind.  The  explorations  in  the  Yuzufzai 
district  have  added  much  to  reduce  the  matter  to 
a certainty.  If  this  style  was  limited  in  its  ex- 
tention  in  comparison  to  that  of  the  Persian,  the 
influence  itself  seems  to  have  been  much  greater. 
We  have  not  only  Corinthian  and  Ionic  capitals,  and 
something  approaching  very  much  to  the  Doric,  but 
Ave  have  friezes,  cornices,  pilasters,  and  mouldings, 
all  evidently  derived  from  Greek  sources.  In  addi- 
tion to  this  we  find  that  the  sculpture  in  that  region 
is  impregnated  AAuth  an  influence  from  the  same 
direction.  Instead  of  the  rigid  manner  of  the 
more  purely  Indian  style  of  sculpture,  Ave  find  the 
drapery,  the  hair,  the  faces,  and  other  details, 
treated  with  a freedom  in  Avhich  a Greek  teaching 
is  manifest.  I must  caution  you  against  supposing 
that  Greek  buildings  exist.  In  Cashmere,  we  have 
Hindu  temples  in  which  some  of  the  features  I 
have  just  named  may  be  found.  In  the  Mani- 
kyala  tope,  a purely  Buddhist  building,  there  are 
Corinthian  capitals  and  pilasters,  as  well  as  a 
frieze  and  cornice,  derived  from  the  Greek.  In  the 
Yuzufzai  sculptures  numerous  details  may  be  found 
all  bearing  the  same  character. 

I have  already  alluded  to  these  sculptures  as 
being  in  the  Lahore  Museum,  and  I may  take  the 
liberty  here  of  again  calling  attention  to  their 
value.  Some  museums  have  unique  collections, 
such  as  the  Hermitage  at  St.  Petersburgh,  con- 
taining the  splendid  remains  found  in  the  tumuli, 
in  the  neighbourhood  of  Kertch,  and  the  museum 
at  Naples,  which  is  now  famous  as  the  depository 
of  all  the  objects  resulting  from  the  explorations  of 
Pompeii.  The  Lahore  Museum  cannot  vie  Avith 
such  establishments,  and  yet  it  resembles  them  so 
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far  that  it  also  is  unique  in  being  the  only  collection 
containing  the  objects  which  bear  evidence  of  the 
existence  of  Persian  and  Greek  art  in  India.  No 
attempt  can  be  made  now  at  a history  of  art  in 
that  part  of  the  world  without  dealing  with  this 
subject,  and  the  collection  is  as  far  away  as 
Lahore.  I visited  that  museum  in  June  last,  and 
was  so  impressed  with  the  importance  of  having  at 
least  casts  of  the  objects  brought  home,  that  I 
wrote  a letter  on  the  subject,  when  I returned, 
to  the  Tinies,  which  was  then  published.  I now 
mention  the  matter  here,  before  the  Society  of 
Arts,  feeling  sure  that  whatever  they  can  do  to 
forward  this  much  to  be  desired  object,  will  be 
done. 

On  the  walls  will  be  found  photographs  of 
some  of  these  sculptures,  and  5'ou  may  judge  for 
yourselves  of  their  great  importance  to  our  art 
knowledge. 

On  the  topes  in  the  Jellalabad  Valley,  among 
those  not  quite  reduced  to  the  condition  of  mounds, 
and  with  remains  of  their  architecture  on  them, 
the  Greek  influence  is,  I may  state,  very  dis- 
tinctly marked.  The  capitals  are,  as  far  as  I could 
judge  by  what  is  left  of  them,  all  Cormthian — at 
least  I came  on  no  others,  excepting  those  of 
Persian  origin.  Tlie  usual  design  for  the  more 
ornamental  topes  is  for  the  square  base  to 
have  a series  of  Corinthian  pilasters,  with 
base  mouldings  and  friezes.  On  the  circular 
part  of  the  structure  comes  a belt  of  pilasters,  also 
Corinthian,  with  a frieze  above  them  ; above  this 
is  another  belt  of  pilasters,  -wnth  an  arch  between 
each  pilastei*.  The  pilasters  in  this  case  are  formed 
by  two  pilasters,  the  one  being  in  the  position  of  a 
base  to  the  other.  The  lower  one  is  Corinthian,  the 
capital  being  surmounted  with  an  elongated  bracket, 
from  which  the  arches  spring.  On  the  centre  of 
the  bracket,  between  the  two  arches,  rests  a narroAV 
half-pillar,  on  which  the  Persian  bell-shaped 
capital  is  formed,  and  above  the  capital  is  the 
member  which  should  be  ornamented  with  the  two 
bulls  ; above  that  is  another  frieze.  Close  on  this 
is  a string  r»f  brackets,  with  a cornice,  the  whole 
of  this  last  projecting  beyond  the  cornice  beneath 
it.  The  monument  above  this  is  plain  up  to  the 
spring  of  the  dome.  I can  only  say  that  on  those 
I saw  there  were  no  more  pilasters  or  mouldings. 
The  whole  of  this  was  thickly  coated  with  plaster 
— remains  of  which  still  exist — and  coloured  orna- 
mentation was  added.  As  stated  by  the  Chinese 
pilgrims,  gold  was  also  used  for  decoration,  and  I 
found  some  minute  remains  of  it  in  one  of  my  ex- 
plorations. Hiouen-Thsang  mentions  one  tope  as 
ha\ung  a dome  covered  with  copper  gilt. 

Regarding  th^  mona'-teries,  I can  say  verj”  little, 
for  scarce  a vestige  of  them  now  remains.  Here 
and  there  a fragment  of  wall  can  be  seen  among 
the  mounds.  We  can  only  judge — or  I ought  to 
say  guess — of  the  architecture  of  them  from  the 
sculptures. 

I have  mentioned  an  arch  as  forming  part  of  the 
decorative  details  of  the  tojjes.  I will  now  deal 
with  this  in  connection  with  the  caves,  of  which 
there  are  such  numbers  in  Afghanistan.  At 
Bamian,  about  a hundred  miles  to  the  north  of 
Kabul,  there  is  what  may  be  termed  a city  of 
Caverns.  At  Chicknoor,  near  Basawul,  one  march 
beyond  Daka,  there  is  a very  large  group  of  caves, 
which  I visite<l.  At  Ilada,  and  at  almost  all  the 


groups  of  topes  in  the  Jellalabad  Valley,  there  are 
numerous  caves  associated  with  them.  These  caves 
are  now  used  in  the  Avinter  as  habitations  by 
a nomadic  tribe,  called  Koochis,  Avho  come  dowm 
Avith  their  flocks  from  the  north,  returning 
again  in  summer.  From  this  cause  the  caves 
are  covered  Avith  dirt  and  smoky  deposit.  In 
many  of  them  a thick  coating  of  plaster  h 
found,  and  there  are  very  feAv  in  which  some 
fragments  of  this  are  not  left.  That  they  Avere 
decorated  Avith  colour  Ave  may  conclude,  for  at 
Hada  there  is  a group  of  small  caves  which  ha\’e 
suffered  less  from  the  smoke  of  fires  than  others, 
and  on  the  plaster  of  them,  traces  of  decoration  are 
visible.  Enough  is  left  to  distinguish  panels,  in 
roAvs,  with  heads  of  Buddha  or  Buddhist  saints, 
with  the  Nimbus.  In  one  very  small  cave,  its 
smallness  having  saved  it  from  the  effects  of  smoke, 
the  condition  of  the  colour  is  about  as  fresh  as 
Avhen  first  put  on  ; in  this  is  a sitting  figure,  but 
I from  a damage  in  the  plaster  the  upper  half  of  it 
j is  gone,  still  the  loAver  half,  Avith  a portion  of  the 
I chair  and  footstool,  is  complete,  and  I have  no 
hesitation  in  ascribing  the  style  of  art  to 
Buddhism. 

Nearly  all  these  caves,  as  a rule,  are  about  the 
same  size.  They  are  merely  arched  recesses  in  the 
I rock,  somcAvdiere  about  12  feet  high,  and  the  same 
I in  Avidth.  They  vary  a little,  but  if  I say  they  are 
about  20  feet  long,  you  will  get  a fair  average  idea 
! of  their  general  dimensions.  A few  have  ramifi- 
cations, but  these  are  exceptions,  and  in  no  case 
are  they  of  great  extent.  The  arch  form,  I believe, 

! came  from  India.  At  Barabar,  near  Buddha  Gaya, 

1 there  are  some  caves  Avith  arched  roofs,  and  Avhich 
j Avere  excavated  as  cells  for  Buddhist  hermits ; as 
j the  Afghanistan  caves  bear  a stronger  resemblance 
1 to  these  than  to  the  rock-cut  caves  of  Western 
] India,  I am  inclined  to  accept  them  as  the  type 
I AA’hich  Avas  folloAved  in  Afghanistan.  The  arched 
I form  of  roof  in  this  case  I should  be  inclined  to  say 
originated  in  following  the  Avooden  form  of  the 
Buddhist  Chaitya  Temple,  the  details  of  Avhich  Ave 
knoAv  so  thoroughly  from  those  cut  in  the  rock, 
and  of  AAdiich  the  caves  at  Karli  and  Ajunta  may  be 
mentioned  as  good  examples.  In  the  latter,  the 
circular  roof  gives  the  shape  of  an  opening  at  the 
end  to  let  in  light.  This  opening  is  therefore 
arched  also  in  form,  and  is  usually  a little  stilted, 
and  slightly  horseshoe  in  character.  A broad  flat 
band  is  fonned  round  this,  on  the  external 
surface,  Avhich  is  peaked  in  the  centre  at  the  top, 
and  turns  out  below  at  each  of  the  corners. 
As  the  Greek  pediment,  which  was  originally  the 
gable  of  a roof,  a derivation  similar  to  this  arch, 
Avas  repeated  in  later  times  as  an  ornamental 
fiiature  over  doors  and  Avindows ; and  oven  AAdiere 
there  Avere  neither  doors  nor  windoAvs,  merely  as 
a decorative  form  ; so  this  horseshoe  arch  in 
India  Avent  through  exactly  the  same  steps — from 
being  in  its  origin  a constructive  form,  till  it  Avas 
repeated  in  later  times  as  an  ornament ; it  may 
also  be  traced  in  this  character  in  a multiplicity  of 
I shapes  down  through  most  of  the  Hindu  architecture 
I of  later  times.  This  arch  is  found  occupying  a very 
J prominent  place  in  the  Yuzufzai  sculptures,  where 
' it  is  principally  decorative,  and  the  arch  I have 
1 referred  to  on  the  topes  in  the  Jellalabad  Valley 
is  exactly  a repetition  of  the  same. 

I You  will  thus  perceive  AV’hata  strangely  compo- 
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site  character  belonged  to  the  architecture  of  the 
Buddhist  period  in  Afghanistan.  It  had  received 
a 'capital  from  Persia ; a Corinthian  capital,  with 
frieze  and  mouldings  from  Greece ; and  an  arch 
from  India.  It  was  at  Yenice  that  the  architecture 
of  Western  Europe  met,  and  combined  with  the 
Eastern  style  of  Byzantium.  Afghanistan,  although 
widely  separated,  and  vastly  different  in  many  re- 
spects, has  yet  some  points  of  resemblance  to  the 
city  on  the  sea.  It  was  a trade  route,  and  also  a 
gate  of  conquest.  These  conditions  brought  to- 
gether the  art  of  Western  with  that  of  Eastern 
Asia,  and  combined  them  into  one.  To  what 
degree  of  development  this  art  reached  I cannot 
as  yet  pretend  to  determine.  As  I have  already 
said,  there  remains  little  but  heaps  and  mounds, 
and  the  little  I found  during  the  short  time  I 
carried  on  explorations  was  so  small  that  I have 
only  ventured  to  call  them  ‘ ‘Art  Vestiges  in  Afghan- 
istan.” 

Among  the  few  sculptures  I found,  some  of  them 
indicated  that  this  branch  of  art  had  reached  a 
considerable  degree  of  progress.  I need  scarcely 
state  that  the  Greek  influence  could  be  easily  traced 
in  it,  not  only  in  the  pose  of  the  figures,  but  in  the 
treatment  of  draperies  as  well.  In  the  sculptures 
we  have  also  some  valuable  details  of  the  domestic 
architecture  of  the  period ; and  here  I may  be 
allowed  to  express  the  hope  that  further  explora- 
tions will  be  made  in  Afghanistan.  At  Hada,  about 
five  miles  south  of  Jellalabad,  there  is  about  a mile 
of  mounds,  the  remains  of  an  old  Buddhist  city, 
which  is  mentioned  by  the  Chinese  pilgrims.  Ex- 
cept the  holes  driven  into  the  tojDes  by  Masson, 
some  30  years  ago,  in  order  to  get  coins,  nothing 
has  been  done  to  explore  the  mounds  for  the  re- 
mains of  the  art  and  architecture  they  may  con- 
tain. In  a very  small  excavation  made  while  I 
was  there,  the  mound  dug  into  was  found  to  be 
composed  of  earth,  stones,  and  a very  large  quan- 
tity of  plaster  figures,  as  well  as  bas-reliefs.  The 
quantity  of  these  was  so  great  that  it  excited  the 
wonder  of  all  who  visited  the  spot.  You  can 
judge  for  yourselves  of  the  art  from  a few  of  these 
objects  which  are  placed  here  for  your  inspection 
to-night. 

At  Darunta,  which  is  at  the  west  corner  of  the 
Jellalabad  Valley,  there  is  a very  large  and  re- 
markable group  of  caves.  The  rock  above  had 
monasteries  and  topes  of  an  extensive  character 
upon  it.  One  of  these  topes  still  retains  some  de- 
tails of  its  architecture,  as  well  as  fragments  of 
jflaster.  The  natives  now  call  it  the  “ Pheel 
Kh.'ina  Tope,”  from  a large  rock  - cut  cave, 
which  they  say  was  used  at  one  time  for  keep- 
ing elephants  in.  The  most  interesting  of  the 
. aves  arc  in  a perpendicular  cliff,  overhanging  the 
Kabul  Itivcr.  At  one  end  of  them  is  a large 
recess,  which  I take  to  have  been  a niche.  It  is 
about  30  feet  high,  and  here,  I suppose,  was  a 
colossal  ligurc  of  Buddha,  but  not  a vestige  of  it 
remains.  Tlie  figure,  if  I might  make  a guess  from 
the  proportions  of  the  niche,  may  have  been  a 
sitting  one.  Higher  still,  above  the  ruined  tope, 
is  another  niche  of  much  smaller  dimensions,  and 
this  I take  to  have  been  for  a standing  figure.  I 
was  led  to  the  supposition  of  the  purpose  of  these 
niches  from  their  being  so  different  from  the 
usual  fonn  and  arrangement  of  caves,  and  also 
from  what  we  know  of  the  colossal  figures  at 


Bamian,  where  recesses  were  cut  into  the  rock  with 
statues  in  them,  one  of  which  is  said  to  be  120  feet 
high,  and  another  of  70  feet. 

We  have  every  reason  to  suppose  that  these 
gigantic  sculptures  at  Bamian  which  have  been 
alluded  to  are  Buddhist,  but,  unfortunately,  up 
to  the  present  time,  we  have  no  sketches  of  them 
sufficiently  carefully  made  to  form  anything  like 
a safe  judgment.  When  lately  in  Afghanistan 
I used  every  endeavour  to  get  on  to  Bamian,  but 
the  political  situation  made  the  efforts  hopeless. 
In  the  caves  at  that  place,  which  we  may  suppose 
were  the  viharas  of  the  Buddhist  monks.  Lady 
Sale,  in  her  “ Journal  ” mentions  the  existence  of 
fresco  paintings,  of  which  I have  already  men- 
tioned some  at  Hada.  Hiouen-Thsang  describes  a 
sleeping  Buddha  1,000  feet  long,  at  the  same  place, 
which  he  saw  while  passing  through  on  his  route 
to  India.  There  is  a long  mass  of  rock  extending 
along  the  ground  near  to  Bamian,  which  the 
people  look  upon  now  as  a dragon,  or  serpent,  and 
in  which  Colonel  Yule  considers  he  has  identified  the 
remains  of  the  old  Buddhist  monument.  Although 
the  vestiges  have  in  this  case  changed  their  reputed 
character,  an  event  not  unusual  in  countries  with 
a iparked  tendency  to  legend,  I should  feel  in- 
clined to  accept  the  identification.  Colonel  Yule 
asked  me,  when  starting  for  Afghanistan,  that  if  I 
chanced  to  go  as  far  as  Bamian,  to  look  out  for  the 
remains  of  this  interesting  relic  of  the  past,  but  as 
already  mentioned,  I regret  to  say  this  was  out  of 
my  power. 

There  is  another  region  which  I should  also 
have  liked  to  visit,  and  that  is  Kaffiristan. 
Those  of  my  hearers  who  are  familiar  with  this 
part  of  the  world,  will  be  aware  that,  as  yet, 
Kaffiristan  is  an  unknown  part  of  the  earth’s 
surface.  The  one  or  two  Europeans  who  have 
ventured  to  enter  the  country  have,  as  yet,  only 
failure  to  record  as  the  result.  The  only  know- 
ledge we  possess  is  derived  from  the  evidence  of 
natives.  For  a long  time  there  existed  a belief 
that  the  people  who  inhabit  Kaffiristan  were  of  a 
Greek  origin,  the  descendants  of  those  who  came 
to  that  quarter  at  the  time  of  Alexander.  I 
understand  that  the  inquiries  regarding  their 
language  have  resulted  in  dissipating  this  theory. 
The  conclusion  is  that  their  language  is  of  Sanscrit 
derivation,  and  that  the  race  most  probably 
belongs  to  that  of  the  Hindus,  who  dwelt  in 
Afghanistan  not  only  before  the  Mahommedan,but 
also  before  the  Buddhist  conversion.  It  is  a 
mountain  country,  on  the  lower  slopes  of  the 
Hindu  Kush.  This  need  not  have  saved  them  from 
the  Buddhist  missionaries,  but  we  know  it  has 
saved  them  from  Mahommed  an  conquest.  We  also 
know  that  inaccessible  highland  ranges  change 
but  slowly;  that  old  faiths  as  well  as  customs,  which 
are  swept  away  by  invasions  on  more  level  regions, 
escape  such  liabilities  in  their  mountain  strong- 
holds. From  this  it  will  be  understood  how  great 
an  interest  has  become  attached  to  Kaffiristan  and 
its  exploration.  Buddhism  must  have  transmuted  or 
swept  away  much  of  the  older  faith  of  Afghani- 
stan, and  Mahommedanism  completed  the  work  of 
destruction.  From  these  considerations,  it  might 
be  hoped  that  some  of  the  vestiges  of  the  past  may 
yet  be  found  among  this  primitive  people,  who 
have  dwelt  away  secure  from  conquest  and  the 
causes  of  change.  We  need  not  suppose  that  the 
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condition  of  a people  dwelling  among  mountains 
would  be  exactly  the  same  as  their  neighbours  on 
the  plains.  That  which  isolates  them,  and  secures 
their  independence,  at  the  same  time  prevents  their 
reaching  the  same  degree  of  advanced  development 
which  is  possible  with  the  others.  Still  we  know 
that  there  is  some  affinity  always  existing  in  the 
ideas  and  habits  of  mankind,  when  thus  nearly 
situated  together.  Hence,  although  we  might 
not  obtain  much  that  would  tell  us  what 
the  character  of  art  and  architecture  of 
Afghanistan  previous  to  the  Buddhist  period 
was  like,  yet  that  little  would  be  peculiarly 
valuable.  NVe  know,  from  the  monuments  yet 
existing,  that  the  architecture  of  India  at  the  time 
of  Asoka  was  a copy  in  stone  of  a pre-existing 
wooden  manner  of  construction,  which  was  no 
doubt  the  pre-Buddhist  style  of  architecture. 
AVe  now  know  this  style  even  to  some  of  its 
minute  details,  and  in  the  architecture  of  the 
Himalayas  we  find  some  most  valuable  informa- 
tion from  its  existing  manner  of  building,  which 
throws  light  on  the  ancient  styles  of  the  plains. 
This  early  w’ooden  style  extended  most  probably, 
not  only  all  over  India  and  the  Himalayas,  but 
also  as  far  as  Afghanistan.  Although  this  style 
might  have  much  that  was  similar  over  this  wide 
extent,  yet  it  would  have  also,  most  probably, 
marked  points  of  divergence  in  each  locality.  In 
the  details  of  the  Bmmese  architecture,  which 
may  be  looked  upon  as  the  southern  branch 
of  this  original  wooden  style,  we  can  see  yet 
remaining  many  identities  with  the  period  of 
Asoka.  Seeing  how  wide  branching  this  origi- 
nal architecture  was,  I feel  confident  that  it 
extended  to  the  Indus,  and  across  it,  at  least 
as  far  as  the  Hindu  Kush,  and  that  it  was  the 
manner  of  building  before  the  Greek  and  Persian 
styles  came,  and  made  their  successful  invasions 
upon  it.  I have  sketches  of  one  bit  of  detail 
from  Afghanistan  ; it  is  not  now  constructive, 
but  has  been  so  in  its  origin,  and,  like  the  horse- 
shoe arch,  it  is  foiind  in  Afghanistan  at  the 
present  day  only  in  a decorative  form.  From 
its  appearance  in  this  capacity,  I should  say 
it  has  been  originally  a door ; the  sides  slope 
inwards  towards  the  top,  and  it  is  surmounted 
by  a horizontal  member,  with  a cornice  over  it. 
AVe  have  nothing  like  it  in  tbe  features  of  the 
Persepolitan  or  Greek  styles  as  found  in  India,  and 
there  is  no  reason  to  suppo.se  that  it  was  brought 
with  them.  This  trabeate  construction  is  marked 
and  distinct  from  the  circular  style  of  Asohas  time, 
but  it  must  have  been  an  important  form,  for  in 
the  Yuzufzai  sculptures  and  in  the  Afghanistan 
remains  it  appears  very  frequently,  and  it  is  often 
repeated  alternately  as  a decorative  object  with 
the  round  arch.  The  guess  which  I should  make 
about  it  would  be,  that  it  is  also  the  repetition  of  a 
w’ooden  form,  and  that  it  w’as  a variety  from  the 
w’ooden  arch,  and  belonged  to  the  same  stylo,  gnd 
most  probably  w'as  a local  charactenstic  of  the 
northern  region.  I am  inclined  to  suppose  that 
these  sloping  jambs  and  the  horizontal  beam  gives  us 
the  form  of  the  doors  and  windows  of  the  wooden 
construction  in  the  direction  of  the  Indus  pre- 
vious to  the  arrival  of  foreign  influences  from 
AVestem  Asia.  That  this  was  a wooden  construc- 
tion I feel  sure,  and  can  point  to  the  evidence  of 
it,  which  I was  fortunate  enough  to  find.  Although, 


as  already  stated,  it  only  appears  now  as  a decora- 
tive detail,  yet  in  that  cax^acity  there  is  one  point 
Avhich  has  been  retained  in  its  repetition,  and  which 
is  enough  in  itself  to  establish  this  part  of  its  origin. 
This  is,  that  the  ends  of  the  wooden  beam  forming 
the  top  of  the  door  extends  beyond  the  outside 
of  the  supports,  and  this  has  been  faithfully  copied 
and  preserved  in  the  representations  of  it  which 
yet  remain.  If  this  was  the  form,  as  here  sug- 
gested, of  the  doors  in  the  countries  bordering  on. 
the  Indus,  the  xrrobability  is  that  the  roofs  of  the 
houses  were  flat.  The  arched  form  of  the  caves  in 
Afghanistan,  I take  it,  came  from  those  of  Buddha 
Gaya,  but  at  Hada  I noticed  one  or  two  caves  in 
wffiich  the  roof  Avas  flat,  and  this,  although  an  ex- 
ception to  the  usual  mode,  may  have  been  a follow- 
ing of  their  orvn  manner.  The  caves,  as  a rule, 
sloped  inwardly  to  the  top,  and  whether  this  was 
keeping  to  the  style  of  their  own  sloping  doors,  or 
came  from  India,  where  we  know  that  it  exists  in 
some  of  the  Buddhist  caves,  as  at  Bhaja,  and  the 
Lomas  Eishi  cave,  would  be  a point  rather  too  fine 
to  speak  of  with  much  certainty. 

If  Ave  had  details  of  the  temples  and  buildings 
in  Kaffiristan,  perhaps  light  might  be  throAvn  on 
the  questions  I have  touched  upon.  AVe  knoAv 
that  these  people  construct  their  houses  Avith  many 
stories,  and  that  AA^'ood,  if  not  the  only  material 
used,  is  largely  employed,  and  is  elaborately  carved. 
They  have  sejAarate  houses  for  their  temples,  and  the 
figures  of  their  gods  are  made  of  stone.  They  have 
gods  named  Mahadeo,  Pane,  Truskin,  and  Imra— 
supposed  to  betheVedic  Indra — but  their  chief  God, 
of  AAffiom  all  the  others  are  only  forms,  is  Dogan,  a 
name  suggesting  the  Hebrew  or  Akkadian  Dagon, 
They  bury  their  dead  in  coffins,  and  cut  a notch 
on  a Avooden  stick,  placed  at  the  head  of  the  grave<, 
for  every  man  the  defunct  has  slain  in  battle. 

I shall  noAv  give  you  a very  slight  account  of  the 
excavations  I made  at  the  Ahin  Posh  tope,  near  Jella- 
labad.  The  late  Sir  Louis  Cavagnari  provided  a 
working  party  from  the  villages  around, and  a havil- 
dar,  named  Kalah  Khan,  of  the  Queen’s  Own  Corps 
of  Guides,  acted  as  overseer.  It  was  supposed  that 
Masson  had  left  none  of  the  topes  in  the  Jellalabad 
A'alley  untouched ; but,  although  ho  had  opened 
the  greater  part,  ho  left,  I am  glad  to  say,  some 
for  others  to  Avork  upon.  He  seems,  from  his 
Avritings,  to  have  made  a distinction  between  topes 
and  tumuli,  and,  as  the  Ahin  Posh  tope  was  only 
a mere  heap,  it  escaped  from  his  operations  on  that 
account.  The  jAresent  name  of  this  monument  is 
curious.  I may  remark  that  all,  or  nearly  all,  the 
Buddhist  names  have  disappeared,  and  have  been 
suiAorseded  by  those  given  by  the  Mahommedans. 
The  words  Ahin  Posh  are  Persian,  and  are  rendered, 
as  “ iron  clothed,”  or  “iron  clad.”  The  people  of 
Kaffiristan,  as  an  example  of  the  word,  are  called 
by  the  Afghans  the  Siah  Posh,  or  “ black  clothed.” 
This  illustration  of  the  language  Avill  make  you 
understand  the  guess  which  has  been  made,  that 
some  chief  in  later  times,  who  had  occupied  the  spot 
as  his  castle,  had  worn  armour,  and  that  the  name  of 
“ iron  clothed”  had  become  at  last  transferred  from 
him  to  the  locality.  Over  the  Buddhist  masonry  are 
the  remains  of  later  walls,  Avhich  show  that  the  place 
had  been  occupied  after  the  Buddhist  period,  giving 
thus  a basis  for  the  origin  here  made  in  regard  to 
the  words.  I regret  to  say  that  nothing  was  left  oj 
^he  Ahin  Posh  tope  but  the  loAver  part  of  the  square 
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base.  There  was  only  a small  portion  remaining  of 
the  first  course  of  masonry  of  the  circular  part  of 
the  tope.  This  was  so  far  lucky,  because  it  was 
sufficient  to  give  the  measurement  of  that  part  of 
the  structure,  which  was  80  feet  in  diameter.  The 
accumulation  of  earth  and  stones  was  dug  out  all 
round  the  square  base,  so  as  to  get  an  accurate 
plan  of  the  whole,  as  well  as  sections  of  the  mould- 
ings. The  base  was  100  feet  square,  and  was 
ornamented  with  Corinthian  pilasters.  I found 
that  there  had  been  a stair  of  approach  on  all  four 
sides,  but  two  of  the  stairs  did  not  belong  to  the 
original  design ; at  first,  when  the  tope  was  erected, 
there  were  stairs  only  on  its  north  and  south  faces. 
There  had  been  an  enclosure  all  round  the  tope, 
forming  a courtyard  about  500  feet  square. 
Through  this  the  principal  gateway  entered  from 
the  south,  in  a line  with  the  original  stairs  on  the 
south  and  north  side  of  the  tope.  This  approach 
had  evidently,  from  its  plan,  been  an  important 
construction.  There  was  further  evidence  of  what 
it  had  been  in  the  remains  of  colossal  figures, 
which  were  brought  to  light.  You  may  judge 
of  their  size  froin  two  beautifully  modelled 
feet,  23  inches  long,  in  plaster,  which  were 
all  that  remained  of  the  statue  they  belonged 
to.  We  hoped  to  have  saved  these  for 
the  Lahore  Museum,  but  they  fell  to  pieces 
during  the  excavations.  They  were  standing 
figures,  and  faced  those  who  entered.  I fancy  this 
propylon  was  built  in  some  way  like  a house — like 
the  noubut-kana  of  a palace  or  temple  in  India. 
To  the  west  of  the  tope  was  a great  mass  of  ridges 
and  mounds,  the  remains  of  the  vihara,  or  monas- 
tery, the  whole  forming  one  large  establishment. 
I regret  to  say  that,  although  strongly  desiring  to 
explore  the  whole  of  the  mounds,  time  did  not 
permit  me  to  do  so. 

While  the  work  was  going  on  around  the  tope, 
a tunnel  was  being  dug  into  its  centre.  The  ex- 
ternal wall  was  of  stones  and  slate,  the  stones  being 
placed  at  regular  intervals,  and  surrounded  by 
layers  of  slate,  producing  a diaper  or  checkered 
pattern.  This  style  of  masonry  is  peculiar  to  all 
the  remains  of  the  Buddhist  period  in  Afghanistan. 
The  tope  itself,  within  this  outer  skin,  is  a mass  of 
water-worn  boulders  embedded  in  mud.  The 
tunnel  had  to  be  made  high  enough  for  the  men 
to  walk  erect  carrying  out  the  stones.  As  it  had 
to  be  driven  through  part  of  the  square  base,  its 
whole  length  to  the  centre  was  about  45  feet.  I 
was  fortimate  enough  to  come  direct  upon  the  cell, 
which  was  formed  of  layers  of  slate,  and  was  a per- 
fect cube  of  16  inches.  In  this  small  repository, 
wliicli  constituted  the  sanctum,  in  honour  of 
which  the  whole  monument  had  been  raised, 
and  to  which  the  ritualistic  ceremonies  of 
the  Buddhists  were  directed,  I found  two  hand- 
fuls of  dark-looking  dust,  which  I take  to  have 
been  part  of  the  ashes  of  some  noted  holy  man  of 
the  time,  deposited  after  cremation,  which  was  the 
rule  of  the  Buddhist  priesthood.  On  the  top  of 
the  ashes  lay  a golden  relic-holder.  It  was  octagonal 
in  form,  about  four  inches  long,  and  set  on  each 
of  its  faces  with  stones.  Among  the  ashes  were 
twenty  gold  coins.  The  relic-holder  and  the  coins 
had  no  doubt  been  deposited  as  offerings  along 
with  the  ashes  at  the  consecration  ceremony  of 
the  shrine.  This  was  the  custom,  as  we  learn 
from  the  Mahawanso  of  the  Buddhists  in  Ceylon. 


The  coins  were  about  two  drachms  each  in  weight, 
and  about  the  size  of  a sovereign.  Seventeen  were 
Bactrian  or  Indo-Scythian,  and  three  were  Eoman. 
The  Indo-Scythian  beloTiged  to  the  reigns  of 
Kadphises,  Kanerki,  and  Hverki,  dating  at  the  end 
of  the  century  before,  and  the  first  century  of  the 
Christian  era.  The  Eoman  pieces  belonged  to 
the  reign  of  Domitian,  Trajan,  and  the  Empress 
of  Hadrian — that  is  the  end  of  the  first 
and  beginning  of  the  second  century.  These 
coins  were  all  in  beautiful  condition.  The 
bust  of  Trajan  is  a very  good  likeness,  that 
is,  judging  from  the  usual  portraits  of  the 
emperor.  One  of  the  Indo-Scythian  coins  is  said 
to  be  unique.  It  has  on  it  a figure  of  the  preaching 
Buddha,  and  the  name  BOAAO,  or  Buddha,  in  Greek 
letters.  As  the  terms  arranged  with  Major  Cavag- 
nari  were  that  all  coins  or  sculptures  found  would 
belong  to  the  Government,  I handed  everything 
over  to  him,  and  they  were  sent  to  Lord  Lytton, 
the  Viceroy,  at  Calcutta.  I understand  the  coins 
will  be  distributed  between  the  collections  in 
Calcutta  and  the  India  House  here,  according  as 
they  may  fill  up  gaps  in  each. 

The  coins  are  only  a negative  evidence  towards 
the  date  of  the  tope.  From  them  it  is  certain  that 
the  tope  is  not  older  than  the  second  century  A.D. 
How  much  later  it  may  be  is  rather  a difficult 
question  as  yet  to  determine.  Further  research  is 
required.  I believe  that  coins  were  not  placed  in 
topes  as  offerings  till  they  had  ceased  to  pass  as 
current  money,  that  is,  till  they  had  become  rare, 
and  were  looked  upon,  perhaps,  as  curios,  or  as 
charms,  so  that  they  probably  were  not  placed  in  the 
Ahin  Posh  tope  until  perhaps  two  or  three  centuries 
later  than  their  dates  ; this  supposition  would  bring 
us  down  to  about  400  or  500  A.D.  I would  suggest 
these  dates  as  a tolerably  near  approximation — at 
least,  it  will  do  till  we  get  further  light  on  the 
remains  of  the  Jellalabad  Valley,  and  are  able  to 
come  to  a more  exact  conclusion. 

The  Eoman  coins  throw  light  on  Afghanistan 
as  an  old  trade  route,  for  it  is  mainly  by  sup- 
position, founded  on  this  character  of  the  country, 
that  we  can  explain  the  existence  of  these  pieces 
of  mon  ey  in  the  J ellalabad  V alley.  Hiouen-Thsang, 
the  Buddhist  Pilgrim,  came  west  from  China 
by  the  old  beaten  route,  and  then  turned  south 
into  India  through  Afghanistan.  This,  as  well 
as  the  Eoman  coins,  show  that  Afghanistan  was 
the  way  of  commerce  from  Central  Asia  into  India 
at  that  distant  date.  The  tolls,  or  “ black  mail,” 
which  the  Khyberies  and  other  tribes  still  demand, 
are  the  evidences  of  a continuation  of  this  character 
which  has  existed  at  a very  early  period.  I may 
also  point  out  that  the  great  extent  of  the 
Buddhist  remains  tell  us  in  very  clear  language  of 
a larger  population  in  the  past  than  at  present. 
The  architecture  and  art  of  the  time  are  proof  in 
themselves  of  a culture  and  civilisation  which  is 
notdo  be  found  in  the  country  at  this  day.  The 
structures  I have  described,  ornamented  with 
sculpture,  with  colour,  bright  with  gold  and 
precious  stones,  speak  of  a wealth  which  has  long 
ceased  to  be  found  in  the  valleys  of  Afghanistan. 
Our  engineers  came  upon  fragments  of  aqueducts, 
formed  of  the  well-known  “ Buddhist  masonry,” 
which,  judging  from  their  direction,  led  water,  at  a 
former  period,  to  plains  which  are  now  stony  deserts. 
By  thus  showing  you  what  the  country  was,  you 


JOUPvNAL  OF  THE  SOCIETY  OF  AETS,  December  12,  1879. 


59 


mav  know  wliat  it  is  capable  of,  if  it  were  under  a 
nio're  settled  system  of  Government ; and  by  this 
teaching  I hope  you  will  have  derived,  at  least, 
some  small  amount  of  knowledge  from  the  “ Art 
Vestiges  in  Afghanistan.” 


DISCFSSION. 

The  Chairman,  in  inviting  discussion,  said  he  did  not 
profess  any  scientific  knowledge  of  this  subject,  but 
he  had  some  knowledge  of  the  locahties  mentioned, 
and  he  must  say  he  had  been  particularly  struck  with 
one  or  two  points  referred  to  in  the  paper.  In  the  first 
place,  with  regard  to  the  origin  of  the  topes,  or  the 
purpose  for  which  they  were  constructed,  I\Ir.  Simpson 
spoke  of  them  as  being  essentially  tombs,  and  stated 
that  the  foim  was  that  of  a plinth,  over  which  there 
was  a dome,  very  much  in  the  form  of  what  in  India 
woiild  be  called  an  inverted  “gurrah,”  or  pipkin.  In  his 
travels  in  Ladak  and  Thibet,  he  came  across  munbers 
of  these  “chortens”  which  had  been  referred  to,  and 
which  were  very  similar  to  the  topes  discovered  in 
the  JeUalabad  Valley,  only  the  gurrah  or  pipkin  seemed 
squashed  down  and  made  rather  flat  at  the  top.  "When 
he  crossed  over  into  the  Yarkand  covmtry,  and  went  to 
Kashgar  and  the  country  to  the  north,  and  on  to  the 
plains  where  the  Khirgis  had  fed  their  flocks  for  cen- 
turies, and,  it  might  almost  be  said,  had  hardly  changed 
their  customs  from  the  day  when  they  came  out  of  the 
ark,  he  one  day  came  across  a burial  ground,  and  found 
a large  niunber  of  extraordinary  tombs.  The  base  was  a 
kind  of  plinth,  quite  plain,  but  what  struck  him  as  most 
remarkable,  was  that  the  superstructure  was  exactly  of 
the  shape  of  the  tents  in  which  the  Khii’gis  lived.  It 
seemed  to  liim  at  the  time  that  when  a chief  or  a priest 
was  birried,  it  had  been  the  intention  to  reproduce  the 
same  kind  of  tent  in  which  he  had  lived,  thus 
making  a jjermanent  resting  place  for  his  bones 
after  death.  Mr.  Simpson’s  remarks  showed,  he 
thought,  that  there  was  some  analogy  between  tins 
case  and  that  of  the  topes  at  JeUalabad.  Again, 
with  regard  to  the  caves,  those  who  had  been  to  India 
had  heard  a great  deal  about  the  caves  in  Bamian  and 
other  places ; and  across  the  mountains,  in  the  direction 
of  the  Tien  Shan  range,  there  were  some  wonderful 
caves,  that  he  hoped  would  one  day  be  explored.  Tlie 
people  in  the  Kashgar  coimtry  spoke  of  one  particularly 
remarkable  cave,  in  which  there  was  a wonderful  image, 
which  roUed  its  eyes  and  moved  its  tongue  when  risitors 
went  too  near ; and  he  hoped  that  before  long  these 
caves  would  be  explored  by  some  one  as  enterprising 
and  skilful  as  Mr.  Simpson. 

Colonel  Yule,  C.B.,  said  it  was  very  pleasant  indeed  to 
find  a man  like  Mr.  Simpson,  who  had  the  gift  of  paint- 
ing, who  had  also  the  gift  of  applying  his  brains  to  other 
subjects,  and  covdd  make  his  paintings  iUustrate  sub- 
jects in  which  he  took  an  interest.  Thirty  or  forty 
years  ago,  the  subject  of  Buddhism  and  Buddhist  archi- 
tecture, and  the  many  branches  into  which  it  had 
spread,  was  scarcely  known.  The  information  we 
now  had  was  mainly  owing  to  the  labours  of  three  or 
four  of  our  own  countrymen,  such  as  Mr.  Fergusson, 
and  General  Cunningham,  and  Mr.  Simpson  was  rapidly 
taking  his  place  among  them  as  one  of  our  greatest 
enlighteners  on  this  subject.  He  did  not  quite  know 
what  to  say  on  the  theory  started  by  the  Chairman  as  to 
the  tope  being  possibly  derived  from  a Tartar  tent ; but 
he  did  not  think  it  was  necessary,  because  the  tope,  in  its 
simplest  form  of  a half-sphere,  or  beehive,  was  just  like  a 
tumulus,  which  had  been  used  for  the  graves  of  chieftains 
from  time  immemorial,  all  over  the  great  plains  of  Central 
Asia,  so  that  it  did  not  require  much  imagination  to  con- 
ceive of  that  tumulus  of  earth  or  stone  being  converted 
into  an  architectural  structure  ; just  as,  on  the  other 
hand,  the  wooden  hut  had  been  converted  into  the  elabo- 


rate Greek  temple.  He  had  sometimes  seen  it  stated 
that  Buddliism  came  from  the  north,  because  these 
topes  or  tumuli  seemed  to  have  originated  in  the  great 
plains  of  Central  Asia,  but  he  did  not  think  there  was 
any  evidence  for  this  notion.  All  the  evidence  seemed 
to  be  that  Buddhism,  with  its  elaborate  religion,  archi- 
tecture, and  philosophy,  spread  from  India;  and  the 
VaRey  of  JeUalabad,  and  the  Cabul  river  was  reaUy,  until 
the  Afghans  became  predominant,  part  of  India.  India 
formerly  extended  to  Cabul,  and  Alexander,  when  he 
came  to  the  Cabul  Valley,  considered  that  he  had  entered 
India.  It  appeared,  then,  that  some  centuries  before 
our  era.  Buddhism  spread  up  through  this  Cabul  VaUey, 
and  the  various  conquerors  who  occupied  that  country 
and  the  basin  of  the  Oxus  aU  seemed  to  have  adopted  it, 
ascoiildbe  seen  from  the  remainsat  Bamian.  Asyet  these 
remains  were  abnost  all  they  knew  of  in  the  locaUty, 
but  they  might  hope  that  Avhen  they  knew  more  of 
the  upper  part  of  the  Oxus  Valley,  uiuch  might  be 
discovered  there.  The  paper  referred  to  the  Chinese 
pilgrims  who  came  by  that  route,  and  it  showed  the 
tremendous  barrier  that  separated  India  from  China, 
that  the  earliest  knowdedge  which  the  Chinese  had 
of  India  was  not  derived  by  the  short  line  of  two  or 
three  hundred  miles  which  separated  the  two  countries, 
but  through  the  Valley  of  the  Oxus.  Along  that  line, 
also.  Buddhism  seemed  to  have  propagated  itself. 
It  was  very  striking  to  the  imagination  to  see 
how  this  Indian  influence  had  extended ; traces  c f 
Indian  rehgion  and  Indian  names  wore  found  as  far 
as  Lake  Lob,  which  there  could  hardly  be  any 
doubt  was  a Sanslmt  name.  Again,  the  old  his- 
torians of  the  conquest  of  Turkistan,  in  speaking  of 
Bokhara,  said  it  was  a place  of  learning,  and  that  its 
name  meant  in  the  language  of  the  heathen,  ‘ ‘ a place 
of  learning.”  He  thought  there  could  hardly  be  any 
doubt  that  the  name  was  Vihara,  or  monastery  of 
Buddhists.  Buddhism  also  spread  far  to  the  east  and 
south-west,  to  say  nothing  of  China  and  Thibet.  Mr, 
Simpson  had  spoken  of  the  ‘ ‘ chortens  ’ ’ of  Thibet  as 
having  the  form  peculiar,  as  he  considered,  to  the  right 
bank  of  the  Indus  ; and  that  must  be  historically  con- 
finned,  because  Thibet  was  said  to  have  derived  its 
Buddhism  not  directly  from  India,  but  from  Peshawer 
and  the  Swat  VaUey,  now  fiUed  with  ferocious  and  half 
barbarian  tribes,  where  once  civUised  cities  and  learned 
communities  had  their  seat.  Buddhism  was  also  found 
in  Burmah,  Siam,  Cambodia,  whose  wonderful  temples 
had  lately  been  explored  by  a French  traveUer,  in  Java, 
and  even  so  far  as  Borneo. 

General  Maclagan,  R.E.,  said  that  everyone  who  had 
been  interested  in  the  subject  of  Indian  antiquities,  and 
aU  those  who  had  resided  for  any  time  in  the  north-west 
part  of  India,  must  feel  greatly  indebted  to  Mr.  Simp- 
son for  the  addition  he  had  made  to  their  information. 
As  yet  we  had  not  obtained  any  certain  knowledge  of 
the  origin  and  history  of  these  buildings,  but  it  was 
most  important  that  we  should  be  constantly  adding  to 
our  information  with  reference  to  them.  No  doubt 
there  would  be  a great  difference  of  opinion  with 
reference  to  the  views  held  by  different  explorers,  but 
the  more  knowledge  we  obtained  the  more  would  these 
differences  disappear.  With  reference  to  the  remark 
that  the  nrunber  of  topes  surrormded  with  buddings  in 
different  parts  seemed  to  indicate  a very  large  popula- 
tion, he  believed  it  was  scarcely  doubted  now  that  the 
topes  were  not  necessarily  connected  with  monasteries, 
although  no  doubt  many  of  them  were  in  the  ruins 
which  it  was  beUeved  marked  the  site  of  the  ancient  city 
of  TaxUa.  There  were  remains  of  no  less  than  fifty - 
eight  topes,  surrounded  by  remains  of  other  buddings, 
and  this  city  was  very  large  and  important  at  the  time 
of  Alexander,  for  there  were  found  not  only  the  re- 
mains he  had  mentioned,  but  various  other  buddings  of 
unmistakeably  Greek  origin.  The  most  perfect  of  the 
Greek  bases  now  in  the  museum  at  Lahore,  and  portions 
of  a shaft  and  capital,  were  all  found  at  the  place. 
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Again,  at  the  interesting  ruins  of  Takht-i-Bahi,  to  ; 
•which  Mr.  Simpson  had  referred,  there  were  remains  of 
topes  and  extensive  buildings,  which  were  believed  to  be 
the  remains  of  a city  and  not  merely  of  a monastery. 
These  remains  had  as  yet  been  very  imperfectly  ex- 
cavated, though  an  endeavour  had  been  made  for 
several  seasons  past  to  carry  on  the  work  system- 
atically ; but  a great  deal  still  remained  to  be  done, 
and  they  might  hope  for  very  interesting  results. 
The  woi’kers,  now  proceeding  year  by  year,  had,  no 
doubt,  much  m.ore  information,  wliich  would  soon  be 
forthcoming*,  but  it  was  very  desirable  that  the  work 
should  be  carried  on  by  artists  so  accomplished,  and 
observers  so  accurate,  as  Mr.  Simpson. 

Mr.  R.  N.  Oust  asked  if  any  inscription  had  been  found 
in  any  of  the  remains  which  had  been  examined  ? Most 
interesting  inscriptions  had  been  found  in  the  Buddhist 
memorials,  in  different  parts  of  India,  showing  ancient 
forms  of  Greek  words,  from  the  time  of  Alexander  to 
the  first  century  a. n.,  and  also  the  form  of  language 
spoken  at  that  time. 

Lieutenant  Bar  tram,  R.E. , being  called  upon  to  speak, 
said  that  all  he  knew  of  the  Buddhist  remains  in  the 
Jellalabad  Valley  he  had  learnt  from  Mr.  Simpson,  and 
all  ho  could  say  was  that  he  would  bear  testipiony  to 
the  thoroughness  and  energy  with  which  he  had  carried 
on  the  operations. 

Mr.  C.  Cooke  said  he  had  lately  noticed  in  the  Builder 
of  the  29th  November  an  engraving  of  one  of  the  topes 
referred  to. 

Mr.  John  Jones  asked  it  were  certain  that  the  Greek 
influence  found  in  some  Indian  architecture  was  due  to 
the  invasion  of  Alexander,  or  was  it  earlier  ? In 
Xenophon’s  “Retreat  of  the  Ten  Thousand  ” there  was 
mention  made  that  the  Persian  king  had  a Greek  phy- 
sician in  his  employ,  and  it  seemed  to  him  just  as  likely 
tliat  he  had  a Greek  arcliitect.  In  fact,  his  command  over 
all  the  Greek  colonies  on  the  Mediterranean  coast  woidd 
very  likely  give  a good  opportunity  to  professional  men 
in  the  Greek  colonies  to  get  into  the  service  of  the  great 
Persian  Emperor,  and  it  seemed  possible  that  the 
influence  was  earlier  than  the  time  of  Alexander. 

Mr.  Simpson,  in  reply,  said  of  course  he  had  no 
further  infoimation  with  regard  to  Greek  influence  on 
India  than  could  be  obtained  from  the  ordinary  sources 
of  histoi*y.  But  it  was  not  necessary  to  suppose  that 
Alexander  had  architects  with  liim  at  aU,  though  of 
coiirsc  he  might  have  had.  It  was  a G-reek  influence  he 
referred  to  ; not  that  you  were  to  expect  to  find  Greek 
buildings,  but  ratlier  Indian  buildings  with  Greek  de- 
tails, differing  much  from  the  original  Greek.  And  it  was 
Mippo.scd  to  have  come  into  India  after  the  time  of  Alex- 
ander. G reck  cities  existed  in  Cabul,  and  there  was  even 
sup])<.sed  to  bo  one  in  the  Jellalabad  Valley ; and  many 
(Jrcek  coins  had  been  found  in  that  j)art  of  the  world. 
The  influence  of  Greece  on  architecture  came  down  as 
far  South  as  the  Punjaub,  but  whether  that  was  the 
limit  was  a ])oint  which  required  further  investigation. 
He  had  a notion  that  some  little  of  it  might  be  be  traced 
a.H  far  as  .Muttra,  but  to  a certainty  it  was  found  at  the 
site  of  tlu!  ancient  Tixila,  and  up  in  Kashgar,  In 
talking  of  Greek  influence,  they  took  Alexander  as  a 
.starting*  point.,  but  ho  did  not  .suppose  Alexander  had 
anything  to  do  with  it;  it  came  down  from  the 
Bactriau  ])i’ovinces  to  the  north-west.  In  reply  to  Mr. 
Gust,  bo  must  cxprc.ss  his  great  regret  that  there 
were  no  in.sc.riptions  discovered.  He  carefully  inspected 
all  the  slates  that  formed  the  cell,  making  a second 
visit  for  the  express  purpose  ; but  beyond  a bit  of 
stone,  which  had  something  on  it,  which  might  have 
been  a, letter,  he  did  not  see  anything.  Probably  there 
might  have  been  painted  inscriptions  on  the  plaster, 
and  the  inside  of  tlic  caves  the  same,  on  which  the  in- 
sexiptiuns  were  painted,  not  cut.  With  regard  to  the 


Chairman’s  explanation  of  Kirghis  tombs,  it  was  quite 
possible  that  the  Ivhirgis  did  make  them  in  imi'eition 
of  their  tents,  because  the  old  idea  of  a tomb  Avas 
that  it  was  the  long  home  to  Avhich  all  had  to  return. 

In  the  Vatican  Museum  there  were  models  of  ancient 
Etruscan  vases  for  holding  the  ashes,  AA'ith  .sloping 
tops,  made  in  imitation  of  ancient  Iruts  ; but 
he  did  not  think  this  was  the  origin  of  the  topes. 
Colonel  Yule  had  given  no  doubt  the  the  correct  thcoi*j*, 
thatthe  tope  grew  out  of  thecairn.  The  mound  came  first, 
then  the  cairn,  and  then  the  tope.  You  might  suppose 
the  primitive  man  digging  a hole  to  put  a body  in,  and 
the  earth  being  di.splaced,  there  would  be  a mound.  In 
the  case  of  di.stinguished  people,  this  Avould  be  in- 
creased until  you  got  to  great  mounds  and  barrows. 

The  next  stage  AAmuld  be  to  x^iit  circles  of  .stone  round. 

In  the  Jellalabad  Valley  of  the  present  day.  the  t«jmbs 
consisted  simply  of  a mound  Avith  a stone  at  the  head  and 
foot,  the  stones  beingxflaced  differently  to  indicate  Avhethei 
a man  or  woman  was  buried  there.  In  the  imi^erial 
tombs  near  Pekin,  there  Avas  simply  a mound  lialf  a 
mile  in  circumference  ; and  a Avail  built  ro;ind  it,  form- 
ing as  it  were  half  a toj)G.  In  China,  at  the  x^resent 
day,  the  ordinary  grave  Avas  simx)ly  a mound,  rhese 
matters,  like  the  .stone  and  the  iron  ages,  dovetailed  into 
each  other  ; there  was  no  .shai’XA  line  of  demarcation.  In 
his  oxunion  the  seven  terraced  toAvei’s  of  the  EuxJirates 
Valley,  and  the  x^yi’a-iMds  of  Egyx^t  all  sx^rang  from  thr- 
same  source,  though  he  coiild  not  say  there  Avas  as  yet 
direct  evidence  to  x^rove  it. 

Colonel  Yule  said,  in  rexffy  to  Mr.  Jones,  that  thciv 
was  no  mystery  about  Greek  architecture  in  India.  It 
did  not  arise  from  some  Avandering  Greek  architect,  but 
after  the  time  of  Alexander  his  kingdom  Avas  divided, 
and  out  of  it  arose  the  Greek  kingdom  of  Bactria,  Avhere 
there  Avere  Greek  Idngs  and  G-reek  names,  such  as  i 
Menander,  Euergetes,  &^c.  The,se  kings  coined  Greek 
money,  Avith  Greek  inscriptions,  and  by  degi’ees  this  : 
Greek  knoAvledge  became  diffused,  and  other  coins  Avere  i 
struck,  but  the  Greek  letters  became  gradually  debased 
and  barbarised.  The  same  thing  occurred  with  archi- 
tecture ; it  gradually  laxisod  into  what  AA^as  seen  there, 
until  all  traces  of  Greek  art  Avere  lost. 

The  Chairman  said  he  would  not  venture  to  assume  . 
for  his  Khirgis  friends  that  they  had  taught  the 
Buddhists  how  to  build  their  topes  ; it  only  struck  i 

him  as  the  Khirgis  Avere  a very  consei’A'atNe  x^>eople,  avIic 
brought  their  customs  down  from  long*  ag*es,  and  as  J\Ir. 
Simpson  had  remarked  that  these  topes  were  tombs,  that 
this  idea  of  copying  a tent  might  have  been  caught  by 
them  originally.  He  begged  leaAm  to  x^ropose  a cordial 
vote  of  thanks  to  Mr.  Simpson,  who  had  made  one  A^ery 
practical  suggestion  with  regard  to  the  museum  at  Lahore. 

It  would,  of  course,  be  impossible  to  take  the  col- 
lection away  from  there,  but  something*  might  be  done  i 
towards  bringing  casts  of  various  objects  to  England. 

In  his  concluding*  remarks,  Mr.  Simpson  suggested  ! 
that  Eomsn  coins  threAV  a light  on  Afghanistan  f 
as  an  old  trade  route.  That  they  aU  knew,  but  I 
his  sugge.stion  evidently  was  that  at  the  present  t 
time  when  aU  thoughts  were  directed  towards  Afghan-  • 
istan,  there  were  hopes  that  trade  yet  might  re- 
vive, and  it  was  very  interesting  to  know  of  the 
traces  of  the  existence  of  a much  larger  x3opulation  in 
these  parts  than  existed  at  the  present  time.  Popula- 
tion Avithout  the  means  of  subsistence  was  not  exactly  to 
be  desired,  and  he  remembered  that  Dost  Mahomed,  1 
many  years  ago,  spoke  of  his  country  as  x^ossessing 
nothing  but  men  and  stones.  Mr.  Simpson  now  told 
them  there  were  traces  of  old  aqueducts,  Avhich 
showed  that  there  must  have  been  at  one  time  a very  i 
extensive  and  well-arranged  system  of  irrigation,  and  i 
with  that  a very  large  cultivation  ; thei’efore  they  ; 
might  hope  that  as  peace  and  civilisation  spread  in 
those  parts,  the  country  instead  of  being  one  possess-  ^ 
ing  only  men  and  stones,  would  bring*  a great  deal  of  j 
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trade  into  India  and  become  flourishing-  and  well  popu- 
lated. 

General  Maclagan  desired  to  add  a word  with  regard 
to  the  Lahore  5luseum.  The  idea  of  sending  the 
sculptures  home  to  England  had  been  considered,  but  it 
was  not  deemed  advisable  to  do  so,  but  rather  to  take 
casts  and  photographs  for  that  purpose.  The  first 
casts  made  were  brought  home  by  Sir  Bartle  Erere, 
and  since  then  about  sixteen  or  seventeen  more  had 
been  completed,  which  he  saw  when  there  a few  months 
ago. 

The  vote  of  thanks  was  carried  unanimously,  and  the 
meeting’  adjourned. 


MISCELLANEOUS. 


IMPROVED  LIGHTS  FOR  LIGHTHOUSES. 

Sir  William  Thomson,  F.R.S.,  whose  attention  has 
been  for  many  years  directed  to  the  question  of  im- 
proving lighthouse  lights,  writes  to  the  Times  to  urge 
a three-fold  I’eform  in  our  lighthouse  system,  viz., 
great  quickening  of  nearly  all  revolving  lights ; the 
application  of  a group  of  dot -dash  eclipses  to  every 
fixed  light ; and  the  abolition  of  colour  as  a distinction 
of  lighthouse  lights,  except  for  showing  dangers  and 
channels  and  ports  by  red  and  white  and  green  sectors. 
Of  about  r20  revolving  liglits  on  the  English,  Scottish, 
and  Irish  coasts,  there  are  in  all  18  in  which  the  periods 
are  ten  seconds  or  less,  and  the  times  of  extinction  seven 
seconds  or  less.  In  these  quick  revolving  lights  the 
place  of  the  light  is  not  practically  lost  in  the  short 
intervals  of  darkness ; the  e5'e  sweeping  deliberately 
along  the  horizon,  with  or  without  the  aid  of  a binocu- 
lar, to  ‘ pick  up  the  light,’  passes  over  less  than  the 
breadth  of  its  oa\ti  field  of  view  in  the  period  of  the 
light,  and  thus  picks  it  up  almost  as  surely  and  quickly 
as  if  it  were  a fixed  light.  And  so  in  respect  to  com- 
pa.ss  bearings,  whether  taken  roughly  and  quickly  by 
inspection  or  more  accimately  by  azimuth  compa.ss,  the 
bearing  of  the  ten -second  or  quicker  revolriug  lights  is 
taken  almost  as  easily  and  accurately  as  if  the  light 
were  continuous.” 

Sir  "William  Thom.son  then  gives  the  results  of  some 
experiments  made  by  him  during  a ten  days’  cruise  on 
board  H.M.S.  Northampton: — “The  Wolf,  a half- 
minute light,  is  interesting  particularly  as  showing  red 
and  white  fla.shes  altemn.tely,  with  a very  perfect  equali- 
sation of  intensity  of  the  two  flashes,  w’hich  is  quite  a 
triiunph  of  optical  science  and  .skill.  We  had  ample 
opportunities  of  comparing  the  Eddystone  (fixed  light) 
with  the  Start  in  respect  to  ease  of  taking  their  com- 
pa-ss  bearings.  The  great  contrast  between  them  in  this 
re.spect  renders  the  Eddystone  practically  a much  more 
valuable  aid  to  navigation  than  the  Start.  The  first 
picking  up  of  the  Eddystone  contrasted  very  favour- 
ably with  our  experience  in  this  respect  of  the  Wolf. 
The  Eddystone  was  picked  up  and  its  compass  bearing 
taken  by  inspection  to  less  than  a quarter  of  a point, 
when  the  light  was  so  faint  on  the  horizon  that  it  could 
scarcely  be  .seen,  or  not  seen  at  all  without  a little 
motion  of  the  eye  to  refre.sh  its  .sensibility.  The  Wolf 
could  not  be  seen  at  all,  or  if  .seen  for  an  in.stant  would 
be  lost  again  for  many  of  its  reappearances,  until  it  was 
very  much  brighter  than  the  Eddystone  had  been  when 
it  was  effectively  picked  up  and  u.sed.  When  the  Wolf 
did  come  well  into  riew,  bright  enough  to  let  no  flash 
be  lo.st,  I was  agreeably  surprised  by  the  ease  with 
which  its  compass  bearing  could  be  taken  with  all  need- 
ful accuracy,  and  I had  almo.st  come  to  the  conclusion 
that  the  half-minute  was  quick  enough  ; but,  alas  ! I 
fioon  found  that  the  convenient  quiclme.ss  was  a tem- 


porary irregularity,  and  that  when  the  light  seemed 
almost  satisfactory  in  point  of  speed  it  was  making  its 
period  more  nearly  a quarter  of  a minute  than  half  a 
minute.  To  ascertain  the  truth  I observed  the  light 
carefully  for  15  periods,  writing  down  the  hour,  minute, 
and  second  of  the  beginning  and  end  of  each  flash. 
The  successive  periods,  each  stated  in  seconds,  were  40, 
35,  27,  33,  32,  32,  32,  30,  20,  26,  25,  26,  25,  19,  23,  of 
which  the  least  is  19,  the  greatest  40,  and  the  mean 
28-9.  The  times  of  darkness  were  28,  24,  19,  27,  23, 
23,  23,  20,  20,  19,  18,  19,  17,  13,  16,  of  w’hich  the 
least  is  13,  the  greatest  28,  and  the  mean  20-27.  This 
was  from  6.40  to  6.50  on  the  evening  of  the  8th  of 
November.  To  find  whether  the  irregularity  was  only 
temporary  and  exceptional,  I observed  again  on  the 
following  evening,  commencing  this  time  a few  minutes 
after  10  o’clock,  and  observing  24  periods  successively, 
with  a mean  result  of  23’7.  It  is  clear  that  the  Wolf 
light  wants  a good  centrifugal  governor.  The  distinc- 
tive value  of  a definite  period  in  a revolving  light  is 
almost  annulled  by  such  irregularities  as  these.  In  fact, 
a serious  case  of  mistaking  the  Wolf  for  the  St.  Ag-nes 
(Scilly  Islands),  a minute -light,  has  been  reported.  The 
mistake  was  attributed  to  the  Wolf  having  been  seem- 
ingly converted  from  a half-minute  to  a minute  Light 
by  its  white  flashes  being  lost,  because,  with  equal 
effective  intensity  at  a short  distance,  the  wliite 
light  is  less  effectively  intense  through  a great  dis- 
tance of  hazy  air  than  the  red  light.  But  it  is 
quite  possible  that  the  mistake  may  have  been  due 
to  the  Wolf  mechanism  having  had  a fit  of  extra 
slowness  on  the  occasion.  I can  myself  testify  to  a 
case  in  which  it  was  simply  impossible  to  distinguish 
revolving  lights  by  their  periods.  In  1877,  sailing 
along  the  Spanish  coast  bound  for  Vigo,  I had  for  an 
hour  or  two  three  I’evolving  liglits  all  in  sight  at  the 
same  time — Sal vora  Island,  “ white  with  red  fla.sh  every 
two  minutes;”  0ns,  Pontevedra  Bay,  “white  with 
flash  every  two  minutes ; ’ ’ and  Bayona,  or , Cies 
I.slands  (in  the  mouth  of  Vigo  Bay),  “ white  with  flash 
every  minute.”  It  was  absolutely  impossible  to  dis- 
tinguish the  three  lights  according  to  the  descriptions 
of  them  quoted  as  above  from  the  Admiralty  “ List  of 
Lights.”  But  in  later  editions  of  the  Admiralty 
“ List  of  Lights,”  I see  a warning  of  irregularity  in 
re.spect  of  this  same  Bayona  light,  to  the  effect  that  in 
September,  1872,  Captain  Brandreth,  R.N.,  in  her 
Majesty’s  sliip.  Lord  JFarden,  observed  it  to  flash  every 
half -minute. 

Except  in  one  unimportant  case — the  Dungeness  Low 
Light,  which  flashes  every  five  seconds — all  the  re- 
volving lights  of  the  English  Channel  are  too  slow,  and 
it  would  be  an  unspeakable  improvement  if,,  wuth  that 
exception,  every  one  of  them  had  its  speed  sextupled. 
There  is  no  mechanical  difficulty  in  the  way  of  doing 
this.  The  triple -fiash  light  of  the  Royal  Sovereign 
Shoals  Light.ship  is  at  present  very  admirable,  and  to  a 
patient  enough  obserA^er,  with  time  enough  to  spare,  it 
is  thoroughly  distinctive.  But  the  37  seconds  of  dark- 
ness is  a serious  defect  of  that  light,  and  the  slowness 
of  the  three  flashes,  occupying  the  remaining  23  seconds 
of  the  period,  is  an  altogether  imnecessary  derogation 
from  the  distinctiveness  of  character  Avhich  greater 
speed  would  give  them.  Three  short  fla.shes  in  three  or 
four  seconds,  with  an  interval  of  six  seconds  of  dark- 
ness, would  have  an  in.stantly  recognisable  rhyhm 
(letter  S of  the  Morse  flashing  alphabet)  ; and,  when 
once  descried,  the  light  would  be  known  to  be  what  it 
is,  and  nothing  else,  even  before  the  completion  of  two 
of  its  ten -seconds  periods. 

Revolving  lights  are,  however,  but  a small  minority 
of  aU  the  lighthouses  of  the  Avorld.  Of  the  623  lights 
of  the  British  aud  Irish  coasts,  just  110  are  revolving 
lights,  and  the  remaining  513  are  fixed,  and  there  is  a 
crying  want  of  distinction  for  fixed  lights.  The  dis- 
tinction by  colour  alone  ought  to  be  prohibited  for  all 
lighthouse  lights,  on  account  of  its  liability  to  confusion 
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with  ships’  and  steamers’  side-lights.  Southsea  Castle, 
with  its  red  and  green  port  and  starboard  side-lights, 
seems  as  if  actiially  planned  to  lure  on  to  destruction  an 
imsuspecting  enemy  carefully  approaching  the  coast 
’ndth  Thomas  Cray’ s happy  rule  well  impressed  on  his 
mind : — 

“ Green  to  gi’een,  and  red  to  red, 

Perfect  safety,  go  ahead.”  ‘ 

He  does  so,  and  is  wrecked  on  Southsea  beach. 

j\Iy  proi^osal  for  suppljdng  the  want  is  to  distinguish 
every  fixed  light  by  a rapid  group  of  two  or  three  dot- 
dash  eclipses,  the  shorter,  or  dot,  of  about  half  a 
second  duration,  and  the  dash  three  times  as  long  as  the 
dot,  with  intervals  of  light  of  about  half  a second 
between  the  eclipses  of  the  group,  and  of  five  or  six 
seconds  bet^veen  the  groups,  so  that  in  no  case  should 
the  period  be  more  than  10  or  12  seconds.  This 
proposal  has  been  carried  into  effect  with  perfect 
success  in  Holywood  Bank  Light,  Belfast  Lough,  now 
the  leading  light  for  ships  entering  the  Loug-h,  but 
which  imtil  1874  was  enclosed  in  a red  glass  lantern  and 
was  only  visible  for  five  miles,  and  was  constantly  liable  to 
be  mistaken  fora  sailing  vessel’ sport -side  light  entering 
or  learing  the  harbour  of  Belfast,  or  the  crowded 
anchorage  of  AVhitehouse  Roads.  In  1874  the  red 
glass  was  removed,  and  the  hght  was  marked  by  dot, 

dot,  dash  ( , or  letter  U),  repeated  every 

10  or  12  seconds,  and  has  been  so  ever  since.  It  is  now 
recognised  with  absolute  certainty  practically  as  soon  as 
seen  in  ordinary  weather  from  the  mouth  of  the  Lough, 
ten  miles  off,  and.  has  proved  most  serviceable  as  lead- 
ing light  for  ships  bound  for  Belfast  or  entering  the 
Lough. 

It  is  much  to  be  desired  that  the  dot-dash  system 
shoidd  be  seiaously  considered  by  the  lighthouse  authori- 
ties of  oiu'  islands.  It  is  satisfactory  now  to  know  that 
tlic  Deputy  IMastcr  of  the  Trinity  Board,  Sir  Richard 
Collinsou,  K.C.B.,  has,  after  its  character  was  correctly 
put  before  him  by  the  recent  Select  Committee  of  the 
House  of  Commons  on  Electric  Lighting,  given  it 
his  approval  in  the  concluding  answers  of  his  evidence. 

Is  it  too  much  to  hope  that  when  the  new  Eddystone 
Lighthouse  is  finished  the  light  shall  not  be,  as  hitherto, 
an  undistinguished  fixed  light,  but  a fixed  light  dis- 
tingui.shed  by  a group  of  dot-dash  eclipses— such  as 
dot,  dash,  dot  ( letter  R) — which  is  par- 

ticularly easily  distinguished  by  its  rhythmical  cha- 
racter ; and  the  Needles  Light,  which  shows  red  over  a 
great  area  of  sea  south  of  it,  and  when  undistinguished, 
as  at  present,  is  liable  to  be  inconveniently  and  even 
dangerously  mistaken  for  a ship’s  port-side  light,  shall 

have  a distinctive  dash,  dot  ( or  letter  N) 

given  to  it,  Avhich,  whether  in  its  red  or  in  its  white 
sections,  will  instantly  show  it  to  be  itself  and  no  other 
liriit  at  sea  or  on  shore?  The  five  years’  practical 
demonstration  of  the  dot-dash  system  in  Belfast  Lough 
ouglit  surely  to  weigh  with  the  authorities.” 


TJCNTTE  IN  EASTERN  EUROPE. 

The  varieties  of  bro-wn  coal,  or  lignite,  are  so  un- 
favourably viewed  by  English  engineers,  in  comparison 
with  the  black  bituminous  and  stone  coals  Avith  which 
otir  country  is  very  richly  supplied,  that  their  great 
iinportanec  is  apt  to  be  under-rated  amongst  us. 
Throughout  the  middle  and  east  of  Em’ope  they  are 
practically  the  only  resources  available.  They  are 
found  generally  a.ssociated  with  clay,  in  tertiary  basins, 
and  the  thickness  f)f  the  lignite  is  often  exceedingly 
gi’oat  as  coTupared  Avith  that  of  coal-seams.  Deposits 
have  been  described  in  Na.ssau,  near  the  Rhine,  in 
Meiningcn,  one  of  the  smaller  Saxon  States,  and  in 
some  other  parts  of  Germany.  Others  occur  near 
Leghorn,  in  Italy,  in  Switzerland,  and  in  Eastern 
Europe  ; but  none  have  hitherto  been  worked  to  any 


great  extent  except  in  a narrow  tertiary  basin  south  of 
the  mountain  chain  separating  Saxony  from  Bohemia, 
and  well  known  for  the  remarkable  mineral  springs 
utilised  at  Carlsbad,  Teplitz,  and  Marienbad. 

Lignites  suffer  in  comparison  Avith  bituminous  or  true 
coal  in  two  ways — they  contain  water,  the  eA'aporatioti 
of  which  reduces  their  calorific  power ; and,  on  exposiirc 
to  weather,  they  break  up  into  small  particles,  so  that 
they  cannot  be  stored.  These  objections  are  real  and 
considerable,  but  not  fatal.  They  involve  a certain  loss, 
compensated  for  by  reduced  price,  and  if  the  material 
can  be  supplied  at  a low  cost  price,  it  is  perfectly 
available  for  all  purposes  of  fuel.  This  is  Avell  exem- 
plified by  the  fact  that  the  Bohemian  lignites  meet  coals 
from  the  Newcastle  and  Durham  coal-fields  carried  by 
sea  to  Hamburg,  and  although  subject  to  a railway  and 
water  transit  of  350  miles,  they  compete  so  successfully 
that  eA^en  in  the  year  1878,  when  English  coals  Avere  at 
the  lowest  price,  there  were  12,200  tons  conA^eyed  from 
the  Bohemian  mines  and  sold  at  a profit. 

These  lignites  were  only  of  A^alue  locally  till  the  rail- 
way system  in  Central  Germany  was  tolerably  complde, 
but  they  have  long  been  utilised  for  manufacturing  pur- 
poses. Seven  years  ago  rather  more  than  a million 
tons  v/ere  extracted,  a large  proportion  being  taken 
by  the  numerous  manufactm-ers  of  beetroot  sugar  and 
other  matters  that  had  risen  up  in  Northern  Bohemia. 

In  1878,  upwards  of  four  and  a quarter  millions 
of  tons  Avere  carried  to  distant  markets,  over  nearly 
sixty  lines  of  railway,  to  1,200  stations,  in  addition  to 
the  million  tons  still  retained  for  local  use.  These 
figures  are  obtained  from  a statistical  account  published 
officially  eveiy  year  at  Teplitz.*  According  to  this 
statement,  the  coals  are  carried  north Avards  to  Berlin, 
(185  miles)  and  Stettin  (290  miles),  north-eastwards  to 
Frankfort -on -the -Oder  (110  miles)  and  Posen  (220 
miles),  eastwards  to  Breslau  (230  miles),  south-east- 
wards to  Vienna  (300  miles),  south- AA^estAV'-ards  to 
Munich  (260  miles),  and  Stuttgart  (300  miles),  west- 
wards to  Cassel  (300  miles),  and  north -AA'est wards  to 
Hanover  (265  miles)  and  Hamburg  (350  miles).  A 
range  of  market  so  widely  extended,  coupled  with  tlie 
fact  that  the  average  annual  increase  of  production 
since  1872  has  been  at  the  rate  of  more  than 
25  per  cent.,  proA'-es  that  this  fuel,  whatever 
may  be  its  estimation  Avith  us,  is  not  to  be 
despised  as  a contribution  to  the  supply  requii’ed 
for  the  numerous  towns  and  manufacturing  interests  of 
Germany  and  Austria,  and  must  have  considerable  in- 
fluence on  the  progress  of  manufactures  in  that  part  of 
Europe.  The  value  of  broAvn  coal  as  fuel  is,  after  all, 
not  greatly  below  that  of  bituminous  coals  theoretically, 
and  practically  it  is  more  useful  than  very  good  black 
coals  in  certain  cases.  In  the  first  place,  the  proportion 
of  ash  is  small,  and  the  ash  produces  no  chnkers.  A 
fair  average  sample  obtained  from  the  crop  of  the  coal 
some  years  ago,  and  analysed  at  the  Royal  School  of 
Mines,  in  Jermyn-street,  shoAved — Combustible  matter,  ■ 
79'85  ; water,  17‘13;  ash,  3-02  ; and  its  calorific  poAver, 
as  determined  by  Thomson’s  calorimeter,  Avas  11  *5.  ' 

In  the  next  place,  the  coal,  even  when  weathered  into  i 
very  small  lumps,  will  stand  a blast,  and  can  be  used 
as  smith’s  coal.  It  gives  a long  flame,  and  is  particu- 
larly adapted  for  boilers,  the  feeding  being  A'ery  easy^ 
and  the  ash  never  troublesome.  It  takes  fire  readily, 
and  burns  like  wood,  getting  up  steam  quickly.  It  is  a 
very  useful  gas  coal,  yielding  from  6,000  to  7,000  cubic 
feet  of  gas  per  ton,  and  leaving  bye-products  of  average 
value  in  quantity  and  quality,  except  coke,  of  which  1 
there  is  none.  It  can  even  be  used  for  smelting,  and  is  i 
so  employed  in  the  great  mining  establishments  of  i 
Przibram.  The  important  question  to  be  considered  is  i 
the  price  at  which  it  can  be  sold  to  profit,  and  this  is  ij 
determined  chiefly  by  the  facility  and  cheapness  of  t 
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cxtraetiou.  Belougiug'  to  a comparatively  recent 
g-eological  period,  and  being-  free  from  the  innumerable 
and  irreg:ular  distiu'bances  to  ■svliich,  at  least  in 
England,  bituminous  coal  has  been  subjected ; de- 
po^ited,  too,  in  tliick  masses,  compared  with  which 
coal-seams  in  our  country  are  insignificant,  and 
covei-ed  chiefly  with  clay  not  admitting  -«'ater,  and 
rarely  moiv  than  a couple  of  hundred  yards  in  thick- 
ness— all  the  conditions  are  favourable  for  cheap  pro- 
duction. There  are  in  the  coni-field,  as  now  opened, 
13-2  shafts,  few  of  them  more  than  100  yards  to  the 
coal,  but  none  of  size  large  enoitgh  to  lift  more  than  500 
tons  j)er  day,  and  the  whole  averaging  less  than  150 
tons  per  day.  The  field  is  crossed  by  several  lines  of 
railway,  but  none  of  the  owners  of  concessions  having 
large  capital  at  command,  it  has  been  the  custom  to  sell 
the  coal  at  the  jiit’s  mouth,  and  to  do  this  with  so  many 
small  proprietors,  the  competition  has  of  late  years  been 
very  .-.harp.  The  present  selling  price  is  quoted  at  32 
marks  per  truck  of  10  tons  (metrical),  which  is  equiva- 
lent to  a little  more  than  3s.  per  ton  for  the  best  screened 
coal  of  large  pieces  only  (di-a wing-room  coal).  Of  this 
kind  the  proiiortion  raised  is  about  65  per  cent.  Tlie 
broken  jneces  sell  for  2s.  3d.  to  Is.  6d.  per  ton,  according 
to  cii-cumstances  and  size,  and  the  small  fetches  only  Gs. 
for  the  10  tons.  It  is  imderstood  that  the  profit  averages 
about  2s.  per  ton,  and  as  there  are  no  dues  or  royalties  to 
pay,  this  enables  the  coalowner  and  collier — generally  the 
same  person — to  live.  Considering  that  the  arrange- 
ments ai-e  very  primitive  both  above  and  under  groimd, 
that  human  labour  is  used  where  mechanical  contriv- 
ances might  well  be  adopted,  and  that  the  coal  is 
obtained  by  blasting,  and  is  thus  much  wasted,  although 
wedg-ing  woidd  be  easier  and  more  economical,  it  would 
seem  possible  to  work  miich  more  cheaply,  and,  by 
combiuing  agency  with  coal-getting,  larger  quantities 
of  coal  might  be  sent  to  distant  markets,  yielding  a 
much  luglier  jirofit.  The  freight  charged  by  the  rail- 
ways is  comparatively  high  in  Bohemia,  but  low  in 
Germany.  A considerable  quantity  is  sent  down  the 
Elbe  and  up  the  Spree  and  other  tributaries,  and  it  is 
'•anied  by  water  at  very  low  rates. 

The  coal  in  the  Bohemian  coal-field  is  proved  by 
horing^s  in  various  places  all  over  the  district.  Tlie 
quautity  is  e.xceedingly  large  per  acre,  and  there  is  every 
facility  ollered  fur  rapid  extraction.  There  is  no  fire- 
damp, and  no  fear  of  any,  and  hitherto  the  small  amount 
of  choke-dam}>  has  been  even  removed  by  ventilation. 
There  is  very  little  water.  It  would  be  perfectly  easy 
to  sink  a ]>it  capable  of  lifting  1,000  tons  a day,  and  it 
could  not  be  ditticult  to  place  ahnost  any  quantity  in  the 
various  towns  aheady  i)artly  siqqdied.  The  great 
drawback  to  the  use  of  this  fuel  is  the  impossibility  of 
keeping  large  stores  of  lump  coal,  and  the  quickuess 
with  wliich  it  falls  to  pieces  from  Aveathering.  In  other- 
respects  it  is  extremely  convenient.  It  is  clean  to  the 
toucli,  and.  though  not  free  from  pyrites  in  the  inter- 
vals of  bedding  and  near  the  top  of  the  dei)o.sit,  is  not 
loaded  with  sulphur  in  the  bulk,  and  in  many  parts  is 
finite  free.  There  are  no  stone  bands,  and  only  here 
and  there  clay  pailings,  in  a thickness  of  compact  coal 
•whioh  .sometimes  exceeds  100  feet.  It  burns  without 
^li.sagreeabie  odoiu-,  and  is  g-enerally  used  as  a house 
coal.  Many  of  the  towns  of  Bohemia  are  lighted 
with  gas  made  from  tliis  coal.  The  gas  is  Avhite  and 
of  high  illuminating  poever,  and  compares  Avell  with 
the  gas  made  from  bituminous  coal. — Journal  of  Gas 
Lighting. 


MANNA  PEODUCTION  IN  ITALY.* 

Tlie  planting-  of  Fraxinus  trees  in  Italy  yields 
pecuniarily  a g-ood  return  without  any  great  trouble 
or  cost  being  incurred.  The  best  trees  for  planting 

* Paper  by  J.  Janssen,  of  Florence,  in  the  “Agricoltina 
ineridionale.” 


are  Fraxinus  Ormis,  L.,  and  F.  excelsior,  L.  The  former 
species  has  been  artificially  introduced  into  Sicily  and 
Calabria,  though  both  species  occur  there  growing 
Avild. 

"When  the  tree  has  attained  an  age  of  eight  to  ten 
A’ears  it  is  used  in  the  production  of  manna.  For  this 
purpose  a horizontal  incision  is  made  in  the  bark  Avith  a 
sharp  garden  knife,  equal  to  about  one-fifth  of  the  entire 
breadth.  In  doing  this  the  folloAving  points  are  ob- 
served. In  the  first  year  the  incisions  are  made  ripon 
the  side  of  the  tree  toAA'ards  Avhich  it  inclines  (the 
Fraxinus  scarcely  ever  groAvs  straight)  and  they 
ahvays  progress  from  beloAV  upAvards.  The  first  incision 
is  made  at  the  base  of  the  tree,  and  then  one  incision 
OA^er  another  at  intervals  of  one  centimetre  until  the 
ramification  of  the  branches  is  reached.  The  incisions 
are  then  made  on  the  opposite  side,  commencing  at  the 
base  of  the  tree  as  before.  From  the  beginning  of  July 
to  the  end  of  September  an  incision  is  made  daily  in 
each  tree. 

The  manna  is  collected  during-  nine  years,  Avhen  the 
tree  becomes  exhausted  and  incapable  of  production. 
For  this  reason  during  the  ninth  year  incisions  are  made 
sinmltaneously  on  both  sides  of  the  ti’ee  in  order  to 
use  it  up  completely.  The  tree  is  now  cut  doAAui, 
leaA'ing  only  a single  shoot,  Avliich  at  the  end  of  four  or 
five  years  is  caj>able  of  production. 

The  juice  Avhich  flows  only  from  the  incisions  is  at  fii’st 
brownish,  and  has  a bitterish  taste ; but  after  some  liouis 
in  contact  Avith  air  it  becomes  solid,  whitish,  and  SAveet, 
forming  long  pipes  or  small  stalactites.  But  frequently 
the  j nice  is  A'ery  fluid,  and  it  then  runs  down,  forming  a 
kind  of  long-  plaster  that  adheres  to  the  bark,  Avhilst  a 
portion  drops  to  the  ground,  AAdiere  it  is  collected  upon 
leaA'es  of  Ficus  Indica. 

The  manna  is  collected  once  in  the  VA'eek,  and  only  in 
fine  weather  ; if  rain  falls  the  gathering  is  hastened. 
Rain  and  dew  interfere  Avith  the  profits.  A man 
provided  Avith  two  A^essels  goes  round  to  the  trees,  col- 
lects the  pipes  and  scrapes  off  the  smooth  mass  lying  on 
the  sm-face,  putting  each  sort  into  a different  A-essel,  as 
in  commerce  they  have  a A'ery  different  A'alue.  The 
first  sort  is  the  “ manna  canellata,”  the  second  “manna 
in  sorta.”  After  the  collection  both  sorts  are  spread 
out  in  the  sun  to  dry  a little,  and  then  sold. 

The  gross  retiuns  from  a hectare  of  land  is  on  the  aver- 
age 850-35  Italian  francs,  viz.,  manna  canellata  6 kilos 
at  22-10  ~ 132-60 ; manna  in  sorta,  94  kilos  at  7’50  r=  705 ; 
Avood  cut  down,  12'75.  Total,  850-35  francs. 


BERLIN  INTERNATIONAL  FISHERY 
EXHIBITION,  1880. 

Tlie  King  of  Saxony  has  placed  at  the  disposal  of  the 
Exhibition  Commission  an  extra  sjiecial  prize,  open  to 
all  nations,  to  consist  of  silver  plate,  for  the  best  prac- 
tical scheme  for  rendering  the  refuse  from  factories  and 
seAvage  from  towns,  falling  into  the  rivers  and  lakes, 
harmless  to  fish.  Although  the  prize  thus  offered  is 
intended  for  a complete  solution  of  the  question,  partial 
solutions  are  not  to  be  excluded  from  consideration  by 
the  jurors,  Avho  will  also  be  instructed  to  decide  as  to 
the  plan  deemed  second  in  order  of  merit.  Such  plan 
is  to  receive  a prize  of  600  marks  from  the  Minister  of 
Agriculture  if  possessing  advantages  OA^er  the  systems 
now  in  use.  Proposals  from  British  subjects  (which  may 
be  in  print  or  manuscript,  and  accompanied  or  not  by 
draAvdngs)  must  be  delivered  prior  to  March  1st,  1880,  at 
the  London  oflices  of  the  Exhibition,  1,  Castle-street, 
Holborn.  Apparatus  and  models  intended  to  illustrate 
any  of  the  plans  so  submitted  may  be  forwarded  subse- 
quently to  the  Exhibition  (which  will  be  opened  on 
April  20th)  ; it  will  be  necessary,  however,  to  apply 
before  January  1st  for  the  necessary  space  for  the  same 
in  the  British  Section. 
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NAVIOABILITY  OF  THE  EIYER  LOIRE. 

A most  important  question  as  to  Nantes  in  no  distant 
future  becoming  a commercial  seaport,  is  the  navigable 
state  of  the  River  Loire  between  Nantes  and  St.  Nazaire. 
Consul  Clipperton  states  that,  unless  sMlful  and  ener- 
getic works  are  shortly  undertaken,  the  navigable 
channel  wiU  be  silted  up  by  the  -sand  and  refuse  carried 
down  from  the  upper  river  and  its  affluents.  Official 
records  show  that  so  far  back  as  the  year  1625,  the 
representatives  of  the  city  merchants  appealed  to  the 
Grovemment,  and  pointed  out  that  vessels  were  obhged 
to  anchor  from  four  to  five  miles  below  the  town,  and 
discharge  their  cargoes  into  lighters.  Various  projects 
were  made  to  deepen  the  bed  of  the  river,  or  to  cut  a 
lateral  canal,  but  all  appear  to  have  been  laid  aside 
almost  as  soon  as  contemplated,  throug-h  want  of  funds  or 
from  opposition  from  different  authorities.  About  the 
year  1775,  an  engineer  named  Mangin,  strongly  patro- 
nised by  the  Duke  E’AiguiUon,  obtained  subsidies  from 
the  King  and  State  to  contract  works,  so  as  to  concen- 
trate the  current  into  the  two  principal  channels  by 
means  of  dikes  and  drains  to  close  up  the  minor 
channels.  By  this  system,  a greater  depth  of  water  was 
obtained  in  certain  places,  but  fresh  sand-banks  and 
even  large  islands  were  formed  further  on ; attempts  on 
the  same  principle  were  made  from  time  to  time,  to  be 
followed  always  by  the  same  results,  namely,  a slight 
increase  in  depth  of  water  at  the  place  of  the  works, 
but  formations  of  fresh  sand-banks  and  islands  at  some 
other  point. 

In  1 85 1 , the  question  was  again  energetically  discussed ; 
a committee  of  practical  as  well  as  of  scientific  men  was 
formed,  and  it  is  strange  to  remark  how  obstinately  the 
engineers  of  the  Pouts  et  Chaussees  adhered  to  the 
system  which  had  already  been  tried  and  failed,  while  the 
practical  men  strongly  recommended  the  cutting  of  a 
canal  to  St.  Nazaire  or  some  point  near  the  mouth  of 
the  river.  Probably  owing-  to  the  great  difference  in  the 
estimates  of  the  cost  of  the  two  j)rojects,  the  engineers  i 
again  carried  their  point.  By  this  means  the  real 
question  was  postponed.  The  work  done  by  the 
engineers,  instead  of  improving-  the  channel  of  the  river, 
caused  gi-eater  impediments  and  danger  to  the  naviga- 
tion, as  had  been  foretold  by  the  practical  men.  Vessels 
bound  down  the  river  now  required  two,  and  even  three 
tides,  to  carry  them  over  the  x^asses  since  formed.  This 
.state  of  things  continued  until  the  autumn  of  1873, 
vvhen  M.  Deseilligny,  Minister  of  Public  Works,  visited 
Nantes.  He  then  communicated,  at  a sj)ecial  meeting, 
that  it  had  been  decided  by  the  Siijoerior  Council  to  re- 
ject the  projects  sent  in.  A deaf  ear  was  turned  by  the 
high  authorities  to  all  reports  and  joetitions  relating  to 
the  Loire  until  the  memorable  round  made  by  M.  de 
Fre3minet  in  the  year  1877,  furnished  the  opportunity  to 
re-open  the  question  and  jplaco  it  before  the  Minister  as 
being  the  most  vital  one  for  Nantes.  The  Minister 
undertook  to  examine  the  matter  most  minutely,  and, 
before  starting  for  La  Rochelle,  let  it  be  understood  that 
the  improvement  of  tlie  navigation  of  the  Loire  would 
be  one  of  the  works  in  his  general  plan  of  ameliorations. 

• Eventually,  a project,  forwarded  by  Messrs,  Rousseau 
and  Joly,  the  chief  and  assistant  engineers  of  thePonts 
et  Chaussees  attached  to  the  port  of  Nantes,  in  March, 
1878,  was  accex>tcd,  and  is  now  awaiting-  the  sanction  of 
the  Chambers,  which  the  Minister  expects  to  be  able  to 
put  in  execution  in  the  course  of  the  year  1880.  This 
project  is  to  cut  a canal  on  the  left  bank  of  the  river 
between  La  Martiniere  and  Le  Carnet  through  Les 
Champneufs,  and  will  be  about  14  kilos,  in  length. 
The  estimated  cost  of  the  Avorks  is  14,500,000  francs 
(£580,000).  The  depth  of  the  water  in  the  canal  will 
vary  between  5 '90  metres  and  6-35  metres.  The  report 
by  Consul  Clipperton  is  accompanied  by  a coloured 
di-awing  of  the  course  of  the  Loire,  the  channel,  and 
numerous  sand-banks  accumulated  up  to  last  year,  and 
the  territory  tlirough  which  the  new  canal  is  to  pass. 


COEEESPONDENCE. 


TREES  IN  TOWNS. 

Dr.  Phene  has  left  out  of  liis  list  (p.  31)  the  fig,  which 
grows  in  London  as  luxuriantly,  and  with  leaves  much 
brighter,  than  I have  seen  in  the  oriental  fig  districts. 
It  is  a very  old  tree  in  London,  and  though  it  has  shiny 
leaves  it  resists  the  smoke,  as  it  must  always  have  done, 
for  it  was  a garden  tree  in  the  City,  where  a few  trees 
still  remain.  Hyde  Claeke. 


APPRENTICESHIP:  SCIENTIFIC  AND 
UNSCIENTIFIC. 

One  salient  fact,  arising  from  the  xDerusal  of  Professor 
Thompson’s  able  and  most  interesting  x^ax^er,  is  the 
recent  date  of  the  establislunent  in  France  of  the 
ax^prenticeship- schools,  Avhich  are  described  in  it. 

Some  years  ago  it  used  to  be  said,  and  Avith  much 
truth,  that  on  the  Continent  technical  education  con- 
sisted almost  entirely  of  theory,  Avhich,  Avith  us,  Avas 
almost  wholly  neglected,  and  e\^en  sneered  at  in  faAmur 
of  practice.  The  establishment  of  such  trade  schools, 
as  are  named  in  the  pax^er,  both  in  France  and  in  Ger- 
many, shows  that  their  special  deficiency  has  been  real- 
ised, and  actUe  steps  taken  to  remedy  it,  in  so  far  as 
mechanical  trades  are  concerned.  With  respect,  how- 
ever, to  the  higher  x>rofessional  education,  in  France  at 
least,  much  remains  to  be  done. 

Take,  for  instance,  the  Ecole  Polj-techniqixe,  at  Paris, 
classed  by  Professor  Thompson  Avith  St.  Cyr,  as  a 
military  school,  Avhich  is  hardly  correct.  For,  while  the 
latter  is  strictly  a military  school  (its  students  being  i 
treated  as  privates  or  as  non-commissioned  officers  in  ■ 
the  army,  who,  at  the  successful  termination  of 
their  course,  are  rewarded  with  an  officer’ s conunission) , ; 
the  Polytechnique  course  is  the  essential  x^i’eliminary  . 
to  all  the  higher  scientific  ax>pointments  under  Govern-  i 
ment,  whether  ciAul  or  military.  The  military  engineers  ‘ 
(genie)  and  the  artillerj^,  the  civil  engineers  (mines,  ' 
ponts  et  chaussees.  See.),  and  other  less  inqAortant  x>osi-  i 
tions  are  the  chief  x^idzes  held  out  to  the  successful  > 
students  of  the  Polytechnique  on  leaving  that  insti-  , 
tution.  Three  years  there,  with  a similar  term,  in  ' 
most  cases,  at  the  subsequently  selected  x^i’ofessional  : 
school,  and  spent  almost  entirely  in  theory  (actual  x)rac-  ' 
tice  being  all  but  ignored),  converts  the  student  into  a < 
full-fledged  Government  official,  a personage  extremely 
unhkelj'’  to  unbend  his  dignity  sufficiently  to  enable  Mm  . 
to  acquire  the  necessary  practice,  earned  by  manual  ! 
labour,  wMch  should  accomx>any  so  much  theory.  Ex-  ( 
ceptions,  and  very  brilliant  ones,  there  are,  no  doubt,  i 
to  the  one-sided  result  in  most  cases  of  all  tins  careful  . 
and  admirable  education,  but  the  oxAinion  held  by  many  I 
French  manufacturers  and  x^roprietors  of  industrial  i 
works,  as  to  the  value  of  this  result,  may  probably  be  ! 
of  interest,  for,  while  they  dechne  to  haA'^e  a Ponts  et  i 
Chaussee  man  in  their  establishment,  they  readily  give  i 
employment  to  an  “Ancien  EleA^e  de  1’ Ecole  Poly- 
technique,” i.e.,  to  the  man  who  has,  through 
want  of  success  in  Ms  final  examination,  been  deterred 
(fortunately  for  himself)  from  devoting  the  second  three 
years  to  theory  in  the  professional  school,  and  who  has 
perforce  turned  to  practise  in  some  industrial  works. 
The  writer  is  Mmself  quite  disposed  to  coincide  gene- 
rally with  tMs  opiMon,  both  from  having  been  thrown,  . 
in  Paris,  during  Ms  education,  with  aspirants  to  the 
Ecole  PolytechMque,  and  also  from  having  in  after  life  i 
been  much  engaged  professionally  with  members  of  the 
Ponts  et  Chaussees,  and  with  others  similarly  educated. 

The  most  urgent  lesson  for  ourselves  in  this  countrj^,  ' 
to  be  derived  from  Professor  Thompson’s  x>aper,  is  that 
our  two  chief  Continental  competitors  in  the  arts  of 
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production,  France  and  Germany,  are  noAv  becoming’ 
fully  alive  to  the  importance  of  practice  in  technical 
education,  and  that  theory  alone  will  not  suffice  them. 
It,  therefore,  behoves  us,  hitherto  the  champions  of 
practice,  to  remedy,  and  that  quickly,  the  shortcoming’s 
as  to  theory  which  exist  in  oiu'  systems — else,  we  shall 
find  ourselves,  not  merely  inconvenienced,  as  we  now 
are  beginning  to  feel,  but  actually  distanced  in  the 
competition  of  manufactiu'es,  and  of  other  productive 
arts.  Jaaies  N.  Shoolbeed. 

3,  tVestminstei’-chambers,  December  6th,  1S79. 


NOTES  ON  BOOKS. 


Tables  of  Metric  Measures]  and  their  English  Equi- 
valents. Bv  G.  M.  Borns.  London : C.  Gilbert. 

1879. 

Tills  small  volmne  consists  of  a collection  of  twenty 
tables  calculated  for  use  in  the  offices  of  engineers, 
architects,  contractors,  and  others,  where  a reduction 
of  the  metric  measm’es  is  frequently  needed.  They 
have  only  been  calculated  to  such  a degree  of  accuracy 
in  the  number  of  decimals  as  was  considered  necessary 
for  practical  purposes,  but  a special  table  of  equivalents 
to  five  places  of  decimals  has  been  added. 


Ceylon  Coffee  Soils  and  Manures.  A Report  to  the 
Ceylon  Coffee  Planters’  Association.  By  John 
Hughes,  F.C.S.  London  : Straker  Brothers  and  Co. 
1879. 

Tlie  author  made  an  extensive  tour  through  the 
principal  coffee  districts  of  Ceylon,  and  afterwards 
completed  at  Colombo,  a scries  of  analyses  of  the  various 
soils,  and  pi’oposed  manures,  suitable  for  the  coffee 
cultivation,  tlie  results  of  which  are  given  in  this 
report. 


Our  Railways.  Should  they  be  Private  or  Xational 
Property.  By  Edward  J.  AVatherston.  Loudon  : 
E.  Stanford.  1879. 

Tlie  object  of  the  author  of  this  pamphlet  is  to  advo- 
cate the  purchase  of  the  railways  of  the  United  Kingdom 
by  the  State  ; and  the  advantages  he  believes  w’ould 
follow  such  action  are  (1)  the  lowei-ing  of  fares  and 
rates;  (2),  the  suppression,  as  far  as  possible,  of  “ acci- 
dents (3),  the  establishment  of  railway  post-offices ; 
and  (4),  the  equalisation  in  value  of  landed  property. 
The  author  proposes  a plan  of  ari’anging  railway  fares 
by  zones,  and  he  believes  that  low  fares  would  be  as 
productive  to  the  revenue  as  is  the  penny  postage. 


GENERAL  NOTES. 


Ancient  Petroleum. — Professor  Skeat  has  printed  in  the 
North’s  tranektion  of  “Plutarch’s 
Lives’’  (1631,  p.  702),  from  which  it  appears  that  Petroleum 
was  ktown  in  the  timeof  Alexander  the  Great.  The  passage 
runs  as  follows:—*’  For  a Macedonian  called  Proxenus,  that 
had  charge  of  the  kings  cartage  [baggage],  as  he  digged  in 
a certaine  place  by  the  riuer  of  Oxus,  to  set  vp  the 
kings  tent  and  his  lodging,  he  found  a certain  fat  and  oily 
veine,  which  after  they  had  drawn  out  the  first,  there  came 
out  also  another  clearer,  which  differed  nothing,  neither  in 
smell,  tast,  or  savour  from  natural  oile,  having  the  glosse 
and  fatness  so  like,  as  there  could  he  discerned  no  difference 
between  them  : the  which  was  so  much  the  more  to  be 
woudered  at,  because  in  all  that  country  there  were  no 
tliues.” 


Wheat  Harvest  in  South  Australia. — The  reports 
received  by  telegraph  from  Adelaide  show  that  there  has 
been  an  exceptionally  fine  wheat  harvest  in  South  Australia 
this  season.  The  land  under  cultivation  is  1,500,000  acres, 
and  the  average  is  expected  to  be  twelve  bushels  of  wheat 
per  acre,  a crop  which  would  leave  375,000  tons  available  for 
exportation,  the  value  of  which  is  estimated  at  between 
£3,500,000  and  £4,000,000.  Heavy  rains  have  fallen  in  the 
outlying  pastoral  couutiy,  and  the  dams  are  full. 

Glycerine.— In  the  manufactiu’e  of  glycerine  Erauce- 
stands  pre-eminent,  as  may  be  seen  from  the  following 
figures,  which  show  in  round  numbers,  the  relative  pro- 
duction of  the  various  countries:  — 

Kjlogi’a  manes. 


France  4,000,000 

Germany  and  Austria  1,500,000 

Holland  900,000 

Russia 900,000 

Bilgium  800,000 

Italy 400,000 

England  300,000 

Spain 100,000 


Although  glycerine  was  discovered  by  Scheole,  in  1779;,. 
it  is  only  within  the  last  few  years  that  it  has  been  manu- 
factured commercially. 

Boxwood  in  Russia. — Boxwood  grown  in  the  forests 
on  the  shores  of  the  Caspian  Sea,  is,  says  the  Gardener^s 
Chronicle,  a large  article  of  trade  with  Russia.  This  wood 
reaches  Astrachan  and  Nizni- Novgorod  in  the  spring  of  the 
year,  were  it  is  sold  during  the  fair.  Last  year  the  quantity 
so  sold  was  about  130,000  poods,  being  about  80,000  poods  in 
excess  of  other  years.  It  is  pointed  out  in  a recent  report 
that  the  increased  demand  for  this  boxwood,  which  is  used 
for  ehuttle-Vdocks,  indicates  increased  prosperity  among 
Russian  manufacturers.  On  the  subject  of  boxwood  the 
acting  British  Consul  at  Tiflis  writes  : — *•'  Bona  fide  Cauca- 
sian boxwood  may  be  said  to  be  commercially  non-existent, 
almost  every  marketable  tree  having  been  exported.  Such 
exorbitant  terms  are  demanded  by  the  Government  for  the 
right  of  cutting  in  one  or  two  remaining  Abkhasian  boxwood 
forests  as  virtually  to  bar  their  acquisition.”  He  goes  on 
to  say  that  having  personally  visited  these  forests  he  is- 
in  a position  to  assert  that  their  real  value  has  been 
considerably  exaggerated,  most  of  the  trees  being  either 
hollow  or  knotted  from  age,  and  much  of  the  best  wood 
having  been  felled  by  the  Abkhasians  previous  to  Russian 
cccupation.  The  boxwood  at  present  exported  from  Rostov, - 
and  supposed  to  be  Caucasian,  comes  from  the  Persian 
! provinces  of  Mazanderan  and  Ghilan,  on  the  Caspian.  What 
i has  been  said  respecting  boxwood  applies  equally  to  walnut 
burrs,  or  “loupes,”  for  which  the  Caucasus  was  oase 
famous,  90  per  cent,  of  which  now  come  from  Persia.  The 
[ walnut  trees  of  the  forests  along  the  Black  Sea,  which  are 
1 extraordinarily  numerous,  and  afford  excellent  material  for 
I gunstocks,  do  not,  from  some  climatic  peculiarity,  produce 
I burrs,  which  are  only  found  in  the  drier  climates  of  Georgia, 
i Daghistan,  Persia,  &c.  The  immense  quantity  of  walnut 
! limber  in  the  forests  ou  the  Black  Sea  is  mostly  unavailable 
from  the  complete  absence  of  roads  or  means  of  transport, 
and  the  dearness  and  scarcity  of  labour. 

t Case  of  Lightning-stroke. — A piaper  was  read  at  a 
! late  meeting  of  the  Clinical  Society  by  Dr.  G.  Wilks,  of 
Ashford,  on  a remarkable  case  of  lightning-stroke,  which 
occurred  on  June  8tb,  1878.  A farm  labourer  was  struck  by 
lightning  while  standing  under  a willow  tree,  close  to  the 
window  of  a shed  in  which  his  three  fellow  workmen  had 
just  taken  shelter  from  a violent  storm  of  rain.  His  com- 
panions found  the  tree  partly  denuded  of  its  bark,  and  the 
patient’s  boots  standing  at  its  foot.  The  patient  himself 
was  lying  on  his  back  two  yards  off,  and  though  ho  was 
fully  clothed  previously,  he  was  now  naked,  with  absolutely 
nothing  on  except  part  of  the  left  arm  of  his  flannel  vest. 
He  was  conscious,  but  much  burnt,  and  his  leg  was  badly 
broken.  The  field  around  was  strewn  with  fragments  of  the 
clothing;  the  clothes  were  split  or  torn  from  top  to  bottom, 
the  edges  of  the  fragments  being  often  torn  into  shreds  or 
fringes ; they  only  showed  evidences  of  fire  where  they  came 
in  contact  with  metal,  such  as  his  watch  and  the  buckle  of 
his  waist-belt.  There  were  no  laces  in  the  boots.  The  left 
boot  was  torn  and  twisted  into  fantastic  shapes,  but  the  sole 
was  uninjured,  and  there  was  no  signs  of  tire  upon  it;  the- 
right  boot  had  the  leather  much  torn  and  the  sole  rent  and 
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burnt.  The  watch  had  a hole  burnt  through  the  case,  and 
the  chain  was  almost  entirely  destroyed.  The  stockings 
were  split  down  the  the  inner  side;  the  hat  was  uninjured. 
The  patient  stated  that  he  was  struck  violently  on  the  chest 
and  shoulders,  became  enveloped  in  a blinding  light,  and  was 
hurled  into  the  air,  coming  down  on  his  back  “all  of  a 
crash,”  and  never  losing  consciousness.  The  hair  of  his 
face  was  burnt,  and  the  body  was  covered  with  burns.  Down 
each  thigh  and  leg  was  a broad  crimson  indurated  band  of 
burning,  passing  along  the  inner  side  of  the  knee,  and  end- 
ing below  the  left  inner  ankle  and  at  the  right  heel ; a 
lacerated  wound,  with  a comminuted  fracture  of  the  os  calcis. 
The  bones  of  the  right  leg  were  fractured,  and  the  tibia  pro- 
truded through  the  skin  in  the  course  of  the  burn.  He  was 
discharged  healed  twenty  weeks  after  the  occurrence.  Dr. 
Wilks  remarked  on  the  almost  complete  exemption  of  the 
nervous  system  and  on  the  probability  that  the  clothes  being 
wet  acted  as  good  conductors,  and  so  diverted  the  electric 
current  from  the  great  nervous  trunks,  thus  saving  the  man’s 
life. 


MEETINGS  OF  THE  SOCIETY. 
OitDij^AEY  Meetings. 

The  last  meeting  before  Christmas  will  be  held 
on  AVediiesday  evening  at  eight  o’clock 

Decembeh  1 7.  — “ The  Panama  Canal.”  By  Captain 
Bedeoed  Fiat,  E..N.,  M.P. 

At  the  meetings  after  Christmas  the  following 
pa^iers,  amongst  others,  will  be  read  : — 

“ Domestic  Poisons.”  By  Heney  Caee. 

“ Gas  Furnaces  and  Kilns  for  Burning  Pottery.” 
Heebert  Guthrie,  C.E. 

“ The  Utilisation  of  Slag.”  By  Charles  Wood. 

“Art  in  Japan.”  By  C.  Pfoundes. 

“The  Trade  and  Commerce  of  the  Yenisei.” 

IIexey  Seebohat. 

“Modem  AutogTaphic  Printing  Processes.” 
Thoaias  Bolas,  F.C.S. 


By 

By 

By 

By 


“The  History  of  the  Art  of  Bookbinding.’ 
IIexey  B.  Wheatley,  F.S.A. 

“Art  Ironwork.”  By  J.  W.  Singer. 

“ The  Hi.story  of  Musical  Pitch.”  By  A.  J.  Ellis, 

F.R.S. 

“The  Eecent  History  of  Explosive  Ag-ents.”  By 
Prof.  E.  A.  Abel,  C.B.,  E.E.S. 

“ Iceland  and  its  Resources.”  By  C.  G.  W.  Lock. 
"^hc  Future  of  Epping'  Forest.”  By  William  Paul, 


Cantoe  Lectuees. 

Monday  evenings,  at  Eight  o’clock. 

The  First  Course,  on  “ The  Chemistry  of  Bread 
iind  Bread-making,”  five  lectures,  by  Dr.  Ciiaeles 
G UAH  AM,  F.C.S.,  F.I.C.,  Professor  of  Chemical 
Technology  at  University  College,  London. 

Lecture  IV. — Deceatber  15. 

J'crmentation.  Leaven.  Yeast.  Ferments  of  disease. 
Changes  i.roduccd.  The  use  of  the  microscope  in  the 
oxamiuatiou  of  yeast. 

Lecture  V. — December  22. 

Baking;  changes  produced  by  heat.  Aerated  breads ; 
foreign  breads  ; biscuits,  &c.  Digestion  of  bread  a con- 
tiuuaucc  of  fermentation ; conditions  requisite.  Cou- 
ld usiou. 


The  Second  Course  will  be  on  the  “Manufac- 
ture of  India-rubber  and  Gutta-percha,”  by 


Mr.  Thomas  Bolas,  F.C.S.  It  will  consist  of  six 
lectures,  to  be  given  on  the  following  dates  : — i 
Feb.  2,  9,  IG,  23 ; March  1,8. 

The  Third  Course  will  be  by  Mr.  R.  W.  Edis,  i 
F.S.A.,  on  “ Art  Decoration  and  Furniture.”  It  ' 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; Mayo,  10. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

MondxIY,  Dec. 15th. ..society  OF  AETS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Cantor  Lectmes.)  Dr.  Charles  Graham, 

“ The  Chemistry  of  Bread  and  Bread-making.”  (Lecture 
IV.) 

British  Architects,  9,  Conduit-street,  W.,  8 p.m. 

Medical,  11,  Chandos-street,  W.,  8J  p.m. 

Asiatic,  22,  Alhemarle-street,  AV.,  3 p.m. 

London  Institution,  Frnsbnry-circus,  E.C.,  5 p.m.  Prof. 
Odlrng,  “ A Eecent  Application  of  Organic  Chemistry.” 

Law  Amendment  Society,  1,  Adam-street,  Adelphi,  AV.C., 

8 p.m.  Mr.  E.  H.  Torr,  “ The  Amalgamation  of  tlic 
Ci^dl  Cmu’ts  of  the  City  of  London,  and  the  Establish- 
ment of  a Court  of  Arbitration  to  act  as  a Tribunal  of 
Commerce.” 

Tuesday,  Dec.  16th... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Continued  Discussion,  “The 
Passenger  Steamers  of  the  Thames,  the  Mersey,  and  the 
Clyde.” 

Statistical,  Somerset  - house  - teirace,  Strand,  AV.C.,  I'i 
p.m.  Mr.  E.  H.  Patterson,  “ Is  the  Value  of  Money 
rising  in  England  and  throughout  the  World  ? Witli  i 
Eemarks  on  the  Effects  of  the  Condition  of  Trade  on  < 
the  Value  of  Money.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W., 8^  p.m.  | 

Zoological,  11,  Hanover-square,  W.,  8^  p.m.  ^ 

Royal  Colonial,  “Pall-mall,”  14,  Regent-sti’cet,  S.W.,  8 | 

p.m.  Dr.  Emil  Holub,  “The  Past,  Present,  and  Future  I 
Trade  of  the  Cape  Colomes  with  Central  Africa.” 

AVednesday,  Dec.  17th... SOCIETY  OF  AETS,  John-street,  | 
Adelphi,  W.C.,  8 p.m.  Captain  Bedford  Pirn,  “The  I 
Panama  Canal.” 

Meteorological,  25,  Great  George-street,  S.AV.,  7 p.m.  1. 
Lieut.  Herbert  H.  Russell,  “ A Sand  Storm  at  Aden,  l 
July  16th,  1878.”  2.  Mr.  George  Dines,  “A  New  Form  j 
of  Hygrometer.”  3.  Mr.  Richard  Strachan,  “ Diurnal  I 
Range  of  Atmospheric  Pressure.”  4.  Air.  G.  M.  Whipple,  1 
“Note  onaCtu'ious  Fracture  of  a Solar  Radiation  Ther- 
mometer.” 5.  Mr  R.  H.  Scott,  “ New  Sunshine  Re- 
corder.” 

Geological,  Burlington-nouse,  AV.,  8 p.m.  1.  Air.  G.  C. 
AVaUich,  “ Contributions  to  the  Physical  History  of  the  ' 
Cretaceous  Flints.”  2.  Air.  P.  N.  Bose,  “Undescribed  ^ 
Fos.sil  Carnivora  from  the  Sivalik  Hills,  in  the  Collection 
of  the  British  Museum.”  3.  Rev.  J.  F.  Blake,  “ The  : 
Portland  Rocks  of  England.” 

Royal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C., 

8 p.m. 

Society  for  the  Development  of  the  Science  of  Education, 
Memorial-haU,  Farringdon-street,  E.C.,  7|  p.m.  Dr. 
Gladstone,  “ Science  in  General.” 

Thursday,  Dec.  18th... Royal,  Burlington-house,  W.,  8J  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  Rev.  J.  AI. 
Crombie,  “ The  Lichens  of  Dillenius,  as  illustrated  by 
his  Herbarium.” 

Chemical,  Bnrlington-house,  W.,  8 p.m.  Ballot  for  the 
Election  of  FeUows.  1.  Air.  T.  E.  Thorpe,  “The 
Specific  Volume  and  Density  of  Water  of  Crystallisa-  i 
tion.  2.  Mr.  AV.  H.  Perkin,  “ Tlie  Analysis  of  Organic  I 
Bodies  Containing  Nitrogen,  &c.”  i 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Air.  I 
W.  A.  Barrett,  “ Christmas  and  other  Festival  Carols.” 
(Illustrated) . 

Royal  Historical,  22,  Alhemarle-street,  W.,  8 p.m.  1.  Rev. 
Arthur  R.  Pennington,  “ The  Holy  Roman  Empire  ; or 
the  Causes  of  the  Disintegration  of  Germany.”  2.  Air. 
Sydney  Robjohns,  “Some  Account  of  the  ‘Jani  An- 
glorum,’  the  ‘Epinomis,’  and  other  Works  of  John 
Selden.”  3.  Air.  Llewellyn  Jewitt,  “Historical  Re- 
marks on  the  Punishment  of  Women.”  (No.  I.) 

Numismatic,  4,  St.  Martin’ s-place,  W.C.,  7 p.m. 

Philosophical  Club,  WiUis’s-rooms,  St.  James’s,  S.W., 

6g  p.m. 

Friday,  Dec.  19th... Philological,  University  College,  W.C.,  j 
8.  p.m.  1.  Mr.  J.  P.  Postgate,  Bare  to  ‘give,’  and  I 
-fZere  to  ‘ put,’ in  Latin.”  2.  Mr.  Hy.  Nichol,“  English 
Etymologies,  correcting  some  of  Prof.  Skeat’s.”  | 
(Part  II.)  ■ ' 

Bankers’  Institute  (in  the  Theatre  of  the  London  Institu-  ' 
tion,  Finsbury-square,  E.C.),  6 p.m.  Mr.  M.  D. 
Chalmers,  “The  Difference  between  the  English  and  | 
Foreign  Systems  of  Law  regarding  Bills  and  Notes,  , 
and  their  Relative  Merits.” 
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A.U  comnytmcations  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.G. 


NOTICES. 


PROTECTION  OF  SHIPS  FROM  LOSS  BY  FIRE  AND 
FROM  LOSS  BY  SINKING. 

Intending  competitors  for  the  medals  offered  by 
the  Society  of  Arts  for  the  above  objects,  are 
reminded  that  models  or  drawings  of  structural 
arrangements  and  of  appliances,  must  be  sent  in 
not  later  than  the  1st  of  January,  1880,  addressed 
to  the  Secretary,  Society  of  Arts,  John-street, 
Adelphi,  London,  W.C.,  and  must  in  every  case 
be  accompanied  by  a short  description. 

Full  particulars  of  the  offer  were  printed  in  the 
Journal  for  September  5,  and  can  also  be  obtained 
at  the  office  of  the  Society. 

The  two  objects  to  be  dealt  with  are — 

1.  Protection  of  ships  from  sinking,  after 
collision,  after  touching  the  ground,  &c. 

2.  Protection  of  shijDS  from  fire. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures,  adapted 
for  a juvenile  audience,  will  be  given  by  Mr. 
W.  H.  Preece,  on  “ Recent  Wonders  of  Sound  ” 
and  “Recent  Wonders  of  Light.”  The  dates 
for  the  lectures  vdll  be  Friday,  the  2nd,  and 
Friday,  the  9th  of  January  next.  The  lectures 
will  commence  at  seven  o’clock.  As  the  number 
of  seats  is  limited,  admission  will  be  by  ticket 
only.  The  issue  of  tickets  is  now  discontinued,  the 
full  limit  of  the  accommodation  having  been 
reached.  The  Secretarj’^  requests  any  member  who 
is  unable  to  use  his  ticket,  to  be  so  good^as  to  retiun 
it,  for  the  use  of  some  one  of  those  whose  appli- 
cations were  too  late. 


NATIONAL  CULTIVATION  OF  MUSIC. 

The  First  Report  on  establishing  Local  Schools 
of  Music,  and  Teaching  Music  by  Notes  in  Public 
Elementary  Schools,  is  now  published,  and  may  be 
obtained  from  the  Society  by  transmitting  one 
shilling  in  postage  stamps  to  the  Secretary,  J ohn- 
street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


FIFTH  ORDINARY  MEETING. 

Wednesday,  December  17th,  1879  ; General  Sir 
George  Baleotjr,  K.C.B.,  M.P.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Baker,  William  Henry,  32,  Vincent -square,  S.W. 
Christy,  Thomas,  F.L.S.,  155,  Fenchurch-street,  E.C., 
and  64,  Claverton- street,  S.W. 

Macnab,  Henry  Black,  1,  Queen  Victoria-street,  E.C. 
Mayne,  Rear-Admiral,  Richard  C.,  101,  Queen’s-gate, 
S.W. 

Middleton,  Reginald  Empson,  5,  Westminster- chambers, 

S.W. 

ThuiUier,  Major-General  Sir  Henry  Edward  Landor, 
R.A.,  K.C.S.I.,  F.R.S.,SouthBank-lodge,  Stratford- 
road,  Kensington,  W. 

Ward,  John  H.,  Oakley-house,  Caversham-hiU, 
Reading. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Ball,  James,  3,  Clarence -terrace,  Avondale -road.  Peck- 
ham,  S.E. 

Berry,  Edward  E.,  27,  Upper  Bedford-place,  W.C. 
Bird,  Alexander  Frederick  Samuel,  AJderman,  J.P., 
Mayor  of  Deal,  118,  Beach-street,  Deal,  Kent. 

Hunt,  John  Mortimer,  156,  New  Bond-street,  W. 

Le  Cren,  Henry  John,  107,  St.  George’ s-square,  S.W. 
Neate,  John,  53,  Belsize-park,  Hampstead,  N.W. 
Stewart,  Robert,  Mimosadale,  Lordship -lane.  East 
Dulwich,  S.E. 

Wilton,  Francis,  C.E.,  Lichfield-house,  Lawrie-park, 
Sydenham,  S.iS. 

And  as  Honorary  Corresponding  Member : — 
Merino,  Sefior  Don  Ramon,  General  Post-office,  Havana, 

The  paper  read  was : — 

THE  PANAMA  CANAL. 

By  Captain  Bedford  Pirn,  R.N.,  M.P. 

Part  I. 

Introduction. 

Again  we  have  the  project  of  interoceanic  com- 
munication between  the  Atlantic  and  Pacific 
brought  before  the  world  ; this  time  in  a manner 
which  is  calculated  to  arrest  the  attention  and 
stimulate  the  energy  of  those  interested,  for  has  it 
not  been  introduced  by  one  whose  name  is  a house- 
hold word  in  connection  with  the  great  work  of  his 
life,  the  Suez  Canal  ? Need  I say  that  I refer 
to  M.  le  Comte  Ferdinand  de  Lesseps. 

The  Paris  Congress. 

The  mode  adopted  to  give  prominence  to 
the  desired  enterprise,  of  opening  the  Ameri- 
can Isthmus,  was  by  calling  a Congress  at 
Paris  to  adopt  the  best  route.  Such  a Congress 
was  accordingly  convened  under  the  auspices  of 
the  French  Geographical  Society  and  M.  de 
Lesseps,  and  held  its  sittings  from  the  15th  till  the 
28th  of  May  of  this  year  (1879). 

At  first  sight,  this  would  seem  to  have  been  an 
admirable  plan  to  call  attention  to  the  project, 
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and  insure  a practical  result,  but,  unfortunately, 
Congresses,  like  Departmental  Committees,  are 
neither  infallible  nor  even  independent,  and  the 
selection  of  a route  for  the  proposed  canal  seems  to 
hiave  been  a foregone  conclusion. 

Panama  Selected. 

^ The  line  chosen  was  parallel,  as  near  as  pos- 
sible, to  that  of  the  Panama  railway,  and  was 
voted  for  by  a great  majority,  as  the  following 
extract  from  the  report  of  Admiral  Ammen  to  the 
United  States  Government  will  show  : — 

“At  1.30  [on  the  28th  of  May,  1879]  the  final  full 
meeting  of  the  Congress  took  place,  the  report,  resume, 
and  resolution  were  read,  and  the  yeas  and  nays  taken 
upon  the  latter,  resulting  in  a vote  or  abstention  of  99 
members  out  of  135,.  as  given  in  the  list — 75  voting 
yes,  8 no,  and  16  abstaining.  The  character  of  the 
voters  and  of  those  who  absented  themselves  will  appear 
in  the  report  of  Civil  Engineer  Menocal.  I abstained 
from  voting  on  the  ground  that  only  able  engineers  can 
form  an  opinion  after  careful  study  of  what  is  actually 
jiossible,  and  what  is  relatively  economical,  in  the 
construction  of  a ship  canal. 

“ The  text  of  the  resolution  is  as  follows ; — 

‘ Le  Congres  estime  que  le  percement  d’un  canal  inter- 
oceanique  a niveau  constant,  si  desirable  dans  Finteret 
du  commerce  et  de  la  navigation,  est  possible,  et  que  le 
canal  maritime,  pour  repondre  aux  facHites  indispensa- 
bles,  d’acces  et  d’ utilisation  que  doit  offrir  avant  tout 
un  passage  de  ce  gem’e,  devr&,  etre  dirige  du  Golfe  de 
Limon  a la  bale  de  Panama.’ 

“The  haU  was  densely  crovv^ded,  many  ladies  being 
jiresent ; about  one  hundred  members  or  delegates,  and 
three  to  foiu-  hundred  other  persons.  'Whenever  a vote 
of  ‘yes’  was  given,  especially  by  some  one  who  had 
more  or  less  opposed  the  conclusion,  a very  enthusiastic 
clapping  of  hands  oecm-red,  which  would  hardly  have 
been  the  case  had  the  audience  regarded  the  selection  as 
depending  wholly  on  natm-al  conditions  or  advantages, 
or  on  phy.sical  causes.  The  Congress  then  adjourned.” 

ilf.  de  Lessees. 

It  is  impossible  to  disguise  from  oneself  that  the 
strong  and  very  natural  personal  feeling  of  the 
members  of  the  Congress  towards  M.  de  Lesseps 
was  allowed  to  override  a strict  practical  dealing 
with  the  subject,  which  alone  could  command  the 
respect  and  adhesion  of  the  public. 

Strangely  enough  those  most  deeply  concerned 
seem  either  to  have  taken  but  little  interest  in  the 
proceedings,  or  to  have  been  left  out  in  the  calcu- 
lation vulgarly  called  “ counting  noses.”  Be  that 
as  it  may,  the  practical  result  of  the  Congress 
amounts  to  this,  that  a “Panama  Canal”  was 
voted,  and  its  execution  entrusted  to  M.  de  Lesseps. 

I lie  1 luted  States,  through  their  official  delegate, 
Admn-al  Ammen,  did  not  approve  of  such  a 
decision  preferring,  for  very  substantial  reasons, 
tlie  route  by  way  of  the  Eiver  San  Juan  and  the 
iake.s  of  ISicaragua. 


American,  Publish,  and  French  Interests. 

1.1  .liscussing  the  subject  of  interoceanie  com- 
mimicalioii  between  the  Atlantic  and  the  Pacffic 
Oceans,  it  is  very  necessary  to  ask  ourselves  the 
question,  ho  arc  those  interested  ? ” 

^ Noiv,  I li.avo  given  this  matter  very  serious  con- 
sidora.  ion,  and  I have  come  to  the  conclusion  that, 
wlul(!  it  IS  true  that  every  nation  under  the  sun 
may  claim  to  have  an  interest  in  the  inteniationa] 
work  of  piercing  the  isthmus  of  the  New  World  il 


only  from  a sentimental  point  of  view,  yet,  jirac- 
tically,  the  success  of  the  undertaking  depends 
upon  three  parties. 

Of  these  parties,  first  and  foremost  stand,  of ! 
course,  the  American  States.  I do  not  mean  the  I 
United  States,  but  all  the  States  of  America.  i 
Secondly,  England ; and  thirdly,  France,  though  in 
a minor  degree,  and  simply  because  she  has  posse  s- 
sions  in  the  West  Indies,  and  has  long  been 
desirous  of  extending  her  commerce  across  the 
isthmus  into  the  Paci&. 

These  three  nations,  then,  are  “ those  interested,” 
upon  whom  will  devolve  the  risk  and  expense  of 
an  undertaking,  which  it  cannot  be  denied,  must 
be  one  of  very  considerable  proportions. 

How  Represented  at  Congress. 

Let  us  see  how  these  interests  were  represented 
at  the  Paris  Congress ; and,  first,  as  regards  France,. 

I think  it  may  fairly  be  said  that  it  would  have  • 
been  impossible  to  find  a better  representative 
than  M.  de  Lesseps.  I will  even  go  a step  further, 
and  say  that  it  would  have  been  more  satisfactory 
if  M.  de  Lesseps,  in  the  first  instance,  had  embodied 
the  Congress  in  his  own  proper  person,  and  exer- 
cised his  great  practical  intelligence  without  seek-  ' 
ing  the  uncertain  and  heterogeneous  assistance  of 
a Congress  at  all. 

England  was  not  officially  represented,  although 
it  is  quite  true  that  Colonel  Stokes  was  announced 
as  our  delegate.  Upon  writing,  however,  to  the 
Foreign-office  on  the  subject,  I received  the  follow- 
ing reply,  which  settles  the  matter,  and  correctly 
measures  the  interest  taken  by  our  Government. 

Letter  from  Foreign-office  to  Captain  Pirn, 

TOT  Foreign-office,  May  8th,  1879. 

biE, — Eord  Salisbury  has  desired  me  to  acknowledge 
the  receipt  of  your  letter  of  the  3rd  inst.,  inquiring 
whether  it  is  true  that  three  delegates  have  be(?n  ap-  [ 
pointed  by  her  Majesty’s  Government  to  attend  the  I 
Conference  at  Paris  on  Interoceanie  Transit  across  ' 
Central  America. 

In  reply,  I am  to  inform  you  that  no  delegate  has  been  » 
officially  named  to  represent  this  country,  but  that  Sir  | 
J ohn  Stokes  has  been  invited  by  M.  de  Lesseps  to  attend  I 
the  Conference,  and  he  has  received  the  permission  of  i 
the  Government  to  accept  the  invitation. — I am,  sir,  i 
yom’  obedient  servant,  * 

^ , . (Signed)  Philip  Cueeie. 

Captain  Bedford  Pim,  M.P. 

In  respect  to  the  United  States,  not  only  was  a ’ 
representative  appointed  in  the  person  of  a dis-  i 
tinguished  officer  of  the  Navy,  Pear- Admiral  Daniel  I 
Ammen,  assisted  by  Anecito  G.  Menocal,  Esq., 
Civil  Engineer  of  the  United  States  Navy,  but  i 
particular  instructions  were  given  to  the  Admiral  t 

for^  his  guidance  in  the  important  mission  with 
which  his  Government  had^ entrusted  him.  ' 

The  following  is  a copy  of  the  instructions  given 
to  Admiral  Ammen  ; they  are  of  value  in  this  con- 
nection as  showing  the  very  natural  interest  taken 
by  the  Government  of  the  United  States  in  any 
proj  ect  for  piercing  the  isthmus  of  their  country : — 

Admiral  Ammen^s  Instructions. 

Me.  Evaets  to  Admieal  Ammen.  ; 

Department  of  State,  ' 

Washington,  April  I9th,  1879.  li 

Eear-Admiral  Daniel  Ammen,  U.S.N.,  |[ 

Washington,  D.C.  i» 

SiE,— The  President  having  appointed  you  to  be  a l( 
Commissioner  on  behalf  of  the  United  States,  to  attend  \ 
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an  luternational  Conference  to  assemble  at  Paris,  on 
the  oth  May  proximo,  imder  the  auspices  of  the 
Gx'ograpliicai  Society  of  Pans,  for  the  purpose  of  con- 
sidering the  viu’ious  prospects  of  an  international  canal 
across  the  American  Istlmius,  I have  the  honour  to 
acquaint  you  officially  with  the  fact  of  such  appoint- 
ment. It  is  also  incmnbent  upon  me  to  give  you 
certain  instructions  for  your  guidance,  in  the  execution 
of  the  President's  wishes.  The  importance  and  magni- 
tude of  the  projected  enterprise  are  such  as  to  com- 
mand earnest  attention,  especially  on  the  part  of  those 
ooimti’ies  whose  trade  is  to  be  affected  in  a marked 
degree  by  the  success  or  failm'o  of  the  scheme. 

This  Government,  in  tlie  interest  of  its  rapidly  grow- 
ing conunerce,  not  only  between  its  own  Atlantic  and 
Pacific  shores,  but  with  the  other  American  States  on 
the  western  coast  of  the  Continent  deems  it  advisable  to 
keep  itself  well  informed  on  the  subjects,  and  also  to 
give  any  useful  information  in  relation  thereto  to 
other  Governments  interested  in  the  scheme  of  inter- 
oceanic  communication. 

You  are  accordingly  instructed  to  attend  the  Confer- 
ence of  the  International  Commission  concerning  the 
opening  of  an  interoceanic  canal  through  the  American 
Isthiqus,  to  be  held  at  Pciris  next  month,  and  you  wiU 
be  expected  to  carefully  watch  its  pi’ogress  and  results, 
and  report  them  to  yom*  GoA-erament. 

You  will  take  part  in  the  discussions  of  the  Conference, 
and  will  communicate  such  scientific,  geographical, 
mathematical,  or  other  infonnation  as  you  may  possess, 
and  as  is  desired  or  deemed  important.  In  tliis  work 
you  Avill  be  assisted  by  Civil  Engineer  Anecito  G. 
Menocal,  of  the  United  States  Navy,  who  has  been  de- 
tailed and  appointed  a Commissioner  for  the  pvu’pose 
with  like  powers.  You  will,  however,  have  no  official 
powers  or  diplomatic  functions. 

You  wiU  hold  no  official  communication  with  the 
officers  of  the  French  Govermnent,  except  such  as  may, 
by  virtue  of  their  connexion  with  the  French  Geo- 
graphical Society,  or  as  delegates,  ad  hoc,  take  imrt  in 
the  proceedings  of  the  Conference.  You  are  not  author- 
ised to  state  Avhat  wdll  be  the  decision  of  the  Govera- 
ment  of  the  United  States  in  regard  to  the  points  in- 
volved or  the  liue  of  action  it  will  pursue. 

The  Conference  is  understood  to  be,  not  one  of  diplo- 
matic representations  of  the  respectiA'e  Governments, 
but  rather  a gathering  of  scientific  men  and  public 
officers,  whose  experiences  render  it  desnable  that  they 
should  have  an  opportunity  for  the  exchange  of  infor- 
mation and  of  Auews.  Your  well-known  wide  acquaint- 
ance with  the  subject  proposed  to  be  discussed  makes  it 
peculiarly  fitting  that  a*ou  should  be  selected  to  meet 
other  distinguished  engineers  and  officers  who  have 
given  like  attention  to  the  matter. 

You  are  furnished  herewith  with  such  documents  and 
records  as  tlie  files  of  this  and  other  departments  con- 
tain, that  may  be  of  interest  and  importance. 

Your  own  familiarity  with  the  subject,  and  carefid 
study  of  it  in  all  its  bearings,  render  it  unnecessary  to  give 
you  further  instructions  on  this  point. 

I am.  Sir, 

Yoiu’  obedient  servant, 

William  I\I.  Evaets. 

These  instructions  sufficiently  attest  the  interest 
attached  by  the  United  States  to  the  canalisation 
of  the  American  Isthmus,  which  is  also  manifest 
by  the  light  of  subsequent  events;  still  no  attempt 
whatever  has  been  made  to  embarrass  in  the 
slightest  degree  the  movements  of  M.  de  Lesseps, 
although  means  have  been  taken  to  make  it 
inown  that  the  route  which  will  be  favoured  by 
the  United  States  is  not  that  selected  at  the  Paris 
Congress ; on  the  contrary,  the  scheme  of  M.  de 
Lesseps  Avdll  be  avoided  altogether,  and  the  canal 
built,  if  anywhere,  through  Nicaragua,  although 


the  exact  direction  will  not  be  decided  upon  with- 
out further  surveys  and  lines  of  new  levels. 

Upon  this  point,  and  to  show  the  steps  already 
taken  by  our  energetic  cousins  across  the  Atlantic, 
I beg  to  call  your  attention  to  an  extract  from  the 
Times  of  the  4th  October  last. 

The  following  is  General  Grant’s  letter  to 
Admiral  Ammen,  in  which  he  consents  to  the 
latter’s  request  to  take  the  presidency  of  the  pro- 
posed Nicaragua  Canal  Company  : — 

Tokio,  Japan,  August  19th, 

“ My  deae  Admieal,— Your  letter  of  the  2nd  of 
July  reached  me  a few  days  since.  After  two  days’  re- 
flection of  the  part  I shoidd  take  or  consent  to  take — if 
offered — in  the  matter  of  the  interoceanic  canal,  via 
Nicaragua,  I telegraphed  to  the  Secretary  of  the  Navy 
at  Washington  : — ‘ Tell  Ammen  I approve. — Grant.’ 
I hope  you  received  the  despatch.  On  the  27th,  two 
weeks  after  this  leaves  Yokohama,  we  sail  for  San 
Francisco.  I do  not  feel  half  so  anxious  to  get  home  as 
I did  18  months  ago.  There  is  no  country  which  I 
have  visited,  however,  this  side  of  Europe,  except 
J apan,  where  I would  care  to  stay  longer  than  to  see 
the  points  of  greatest  interest.  But  Japan  is  a most 
interesting  country,  and  the  people  are  quite  as  much 
so.  The  changes  that  have  taken  place  here  are  more 
hke  a di-eam  than  a reality.  They  have  a pubhc  school 
system  extending  over  the  whole  empire  and  affording 
facilities  for  a common  school  education  to  every  child 
male  and  female.  They  have  a military  and  a navae 
academy  which  compare  well  Avith  ours  in  the  cours^ 
taught,  the  discipline,  and  the  attainments  of  th^ 
students.  They  have  colleges  at  several  places  in  th^ 
empire  on  the  same  basis  of  instruction  as  our  bes 
institutions.  They  have  a school  of  science  which  I do 
not  believe  can  be  surpassed  in  any  country.  Already 
the  great  majority  of  their  professors — even  those 
engaged  in  teaching  European  languages — are  natives, 
most  of  them  educated  in  the  very  institutions  where 
they  are  now  teaching. 

“ But  I hope  to  meet  you  soon,  and  then  I Avill  say 
more  on  this  subject  than  I care  to  Avrite  in  the  limit  of 
a letter. 

“ Mrs.  Grant  sends  her  love  to  Mrs.  Ammen  and  the 
children.  Please  remember  me  kindly  also. 

“ Yours  truly,  “ U.  S.  Geant. 

“Admiral  D.  Ammen.” 

Resume. 

This,  then,  is  the  position  of  affairs.  Through 
the  influence  of  M.  de  Lesseps,  a Congress  Avas 
convened,  and  met  at  Paris  in  May  last.  It  con- 
sisted of  135  members,  and  the  result  of  its  action 
Avas  a vote  of  confidence  in  M.  de  Lesseps,  and  his 
favourite  plan,  as  embodied  in  the  folloAving 
resolution,  Avas  carried  by  ayes,  75.  Noes,  8 ; not 
voting,  16 ; absent,  36. 

“ The  Congress  considers  that  the  cutting  of  an  Inter- 
Oceanic  Canal  at  the  sea-level,  so  desirable  in  the 
interests  of  commerce  and  navigation,  is  possible,  and 
that  a maritime  canal,  to  afford  those  indispensable 
facilities  of  access  and  utility  Avhich  such  a passage 
must,  above  all  things,  possess,  shordd  be  carried  from 
the  Gulf  of  Limon  to  the  Bay  of  Panama.” 

A Canal,  a niveau  constant,  at  the  sea  level,  and 
Avithout  locks,  is  no  doubt  the  most  desirable  mode 
of  joining  together  two  oceans.  No  process  can  be 
more  simple,  if  only  the  intervening  land  is  level 
and  below  the  level,  as  at  Suez  (M.  de  Lesseps’ 
model  Avork),  and  there  is  besides  every  advantage 
in  the  shape  of  climate,  abundance  of  labour,  and 
the  ease  Avith  Avhich  labour-saving  appliances  can 
be  used ; but  it  18  a yery  different  affair  when  the 
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reverse  is  the  case,  and,  moreover,  the  harbour 
accommodation  at  either  end  is,  to  use  a mild  term, 
indifferent.  From  these  causes  alone  the  work 
of  opening  a canal  between  the  Atlantic  and 
Pacific  across  the  Isthmus  of  Darien  or  Panama 
assumes  gigantic  proportions,  and  bears  about 
the  same  proportion  to  that  at  Suez  as  the  exca- 
vation of  Mount  Cenis  to  the  boring  of  a tunnel 
under  the  Thames  to-day.  It  is  not,  therefore, 
to  be  wondered  at  that  adverse  criticisms  were 
levelled  at  M.  de  Lesseps’  scheme,  even  before 
the  breath  was  out  of  the  body  of  the  Congress  ; 
and,  that  the  subsequent  growth  of  such  criticisms 
has  had  the  effect  of  staying  his  proceedings,  so  that 
at  present  the  scheme  of  cutting  a canal,  d niveau 
constant,  on  a line  parallel  to  that  of  the  Panama 
Pailway,  is  in  abeyance. 

Indeed,  the  project  is  not  likely  to  be  revived,  for 
independently  of  the  difficulties  I have  mentioned, 
the  locality  is  not  adapted  for  the  purpose  in  view, 
owing  to  the  persistent  calms  which  effectually 
bar  the  approaches  to  sailing  ships,  and  vex  the 
navigation  beyond  endurance. 

I have  had  long  experience  of  the  physical  geo- 
gra[)hy  of  Central  America,  and  the  Bay  of  Panama 
in  particular.  On  one  occasion,  the  frigate  Herald, 
in  which  I was  serving,  was  towed  by  H.M.S. 
Sampson  YOO  miles  off  the  land  before  picking  up 
the  slightest  breeze;  but  although  my  practical  ex- 
perience on  both  sides  of  the  isthmus  happens  to 
be  very  extensive,  I will  not  on  this  occasion  rely 
upon  it,  but  call  your  attention  to  a letter  bearing 
on  the  subject,  addressed  to  me  from  my  old  friend, 
the  late  Commodore  M.  F.  Maury,  LL.D.,  familiarly 
kTiovTi  to  us — I may  truly  say  to  all  the  world — as 
the  author  of  that  charming  work,  “ The  Physical 
Geography  of  the  Sea.”  His  name  is  a household 
word  as  the  greatest  authority  on  this  subject,  not 
only  among  his  own  countrymen  in  the  United 
States,  but  quite  as  much  with  us  Englishmen. 
His  letter  is  dated  as  far  back  a.s  July,  1866,  and 
I am  sure  the  members  of  the  Society  of  Arts  will 
have  much  pleasure  in  seeing  it  published  in  full 
in  their  Journal,  as  a most  important  contribution 
1o  our  scientific  knowledge  of  the  Isthmus  of  the 
New  World. 

Commodore  Maury  teUs  us  in  the  plainest 
language  that  “ If  nature,  by  one  of  her  convul- 
sions, should  rend  the  Continent  of  America  in 
twain,  and  make  a channel  across  the  Isthmus  of 
I’anama  or  Darien,  as  deep  and  as  wide  and  as 
ircc  as  tlic  Straits  of  Dover,  it  would  never 
l-'-fomo  a commercial  thoroughfare  for  sailing 
\ es8cls.”  I have  only  to  endorse  this  opinion,  for, 
of  all  parts  of  the  world  I have  ever  visited,  the 
( jilnis  which  prevail  in  the  Bay  of  Pana^ma  are  the 
most  vexatious  and  enduring. 

It  is,  therefore,  by  no  means  surprising  that  M. 
de  Lesse])s  is  tsking  time  to  reconsider  his  position, 
and,  from  Avhat  I know  of  that  gentleman’s 
eliaracter,  I hope  and  believe  that  such  considera- 
tion will  1)  ‘ 80  shaped  that  his  genius,  his  ex- 
I)erienc<',  and  his  wonderful  energy  and  perse- 
v<>rance  will,  under  no  circumstances,  be  lost  to 
those  who  sock  the  junction  of  the  Atlantic  and 
Jhujitic,  no  matter  by  wh.at  route,  or  whether  at 
the  sea  level,  or  with  or  without  locks. 

The  following  is  the  late  Commodore  Maury’s 
hdter  on  the  physical  geography  of  Panama  and 
Nicaragua  : — 


My  dear  Cai>tain  Pim, — I had  occasion  some  years 
ago  to  study,  more  or  less  closely,  almost  every  route 
between  the  British  possessions  on  the  north  and  the 
Isthmus  of  Darien  on  the  south,  whether  for  rail  or 
canal,  that  had  up  to  that  time  been  attempted  or 
projected  across  the  American  Continent. 

Owing  to  the  character  of  the  researches  with  which 
I have  been  for  more  than  twenty  years  engaged,  my 
attention  was  directed  to  those  routes  rather  in  their 
physical  and  commercial  aspects,  than  to  their  topo- 
graphical features,  or  to  their  facilities  of  construction. 

The  great  importance  of  one  or  more  good  com- 
mercial highways  across  Central  America  being  ad- 
mitted, the  whole  question  as  to  route  resolves  itself 
pretty  much  into  a question  of  the  cost  of  construction, 
and  the  facilities  of  ingress  and  egress  by  sea,  to  and 
from  the  opposite  termini;  the  latter  is  an  affair  of 
winds  and  currents.  Their  influence  is  powerfid. 
Panama  has  the  advantage  in  shortness  of  land  transit 
Nicaragua  has  the  advantage  in  winds,  terminal  jjorts, 
and  climate.  The  first  is  obvious ; but  to  place  the 
latter  in  a clear  light,  a little  explanation  may  be  neces- 
sary. 

To  make  this  explanation  clear,  let  us,  with  Panama 
as  a centre,  take  a general  survey  of  the  winds  as  they 
prevail  in  the  Pacific  Ocean. 

As  a rule,  the  prevailing  winds  in  all  that  belt  of 
ocean  extending  from  the  parallel  of  35°  north  down 
to  the  parallel  of  35°  south,  are  from  the  eastward. 
This  belt  is  70°  of  latitude  broad  ; in  it  are  included 
the  bands  of  the  north-east  and  south-east  trade  winds, 
and  the  belt  of  equatorial  calms  ; the  latter  separates- 
the  two  systems  of  trades,  and  extends  aU  the  way 
across  the  Pacific. 

Looking  westward,  therefore,  from  Panama  towards 
the  Islands  of  the  Pacific,  or  towards  Australia,  China,, 
or  Japan,  you  observe  that  Panama  is  directly  to  wind- 
ward of  them  aU — and  that,  therefore,  whilst  the  com- 
mercial routes  from  Panama  to  any  of  these  places  are 
all  down  hill,  or  to  leeward,  the  way  back  is  up  hill,  to 
windward  (for  over  this  broad  band  of  the  ocean  easterly 
winds  blow  all  the  year,  except  now  and  then,  when 
they  are  interrupted  for  a short  time  by  the  monsoons) . 
StiU,  by  making  a detour,  the  return  voyage  to  Panama 
would  not  be  so  difficult  as  from  this  statement  it  would 
appear  to  be,  were  it  not  for  other  physical  conditions 
which  stand  in  the  way  of  navigation. 

I have  spoken  of  a calm  belt  about  the  Equator ; Panama 
is  within  its  range.  Owing  to  the  contour  of  the 
central  American  Isthmus,  the  height  and  direction  of 
the  mountain  ranges  by  which  it  is  traversed,  and  the 
influence  of  these  upon  winds,  this  calm  belt  is  greatly 
enlarged  on  the  Pacific  or  lee  side  of  the  Isthmus. 

It  is  difficult  to  convey  to  one  who  has  never  ex- 
perienced these  calms,  an  idea  of  the  obstinacy  with 
which  they  vex  navigation.  We  are  all  familiar  with 
calms  at  sea,  which  last  for  a few  hours,  or  even  a day, 
but  here  they  last  for  days  and  weeks  at  a time.  I 
have  known  vessels  going  to  or  from  Panama  to  be  de- 
tained by  them  for  months  at  a time.  An  American 
sloop-of-war,  bound  from  Mezatlan,  in  Mexico,  to 
Callao,  in  Peru,  ouce  attempted  to  make  a short  cut  by 
running  down  the  coast.  She  finally  succeeded  in 
passing  these  Panama  cahns,  but  she  was  delayed  and 
baffled  by  them  and  the  adverse  currents  from  the  south, 
until  her  provisions  fell  short,  and  she  had  to  put  into 
Payta  to  avoid  starvation.  The  Humboldt  cmTent, 
which  skirts  the  coast  of  South  America  all  the  way 
from  Cape  Horn,  is  felt  in  the  offings  of  Panama. 

The  Gallapagos  Islands,  a fine  and  fertile  group,  are 
within  the  influence  both  of  this  current  and  of  these 
calms;  they  are  about  600  miles  from  Panama  and 
about  500  from  the  South  American  coast ; they  tell,  in 
their  mute  way,  a curious  story  about  these  calms. 
Though  so  near  the  Continent  of  America,  they  are  the 
only  islands  in  that  wide  ocean  capable  of  sustaining  a 
population,  that  were  uninhabited  when  discovered^ 
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Tlie  reason  is  to  be  found  in  these  calms ; and  simply 
because  the  wind  there  never  blows  continuously  enough 
to  waft  a canoe  from  any  quarter  upon  their  shores. 

On  one  occasion  the  British  Admiralty,  wishing  to 
send  one  of  their  sailing  vessels  into  the  Arctic  Ocean 
from  Panama  in  time  to  save  the  season,  had  her  towed 
by  a steamer  through  the  calm  belt,  and  carried  700 
miles  out  to  sea  before  she  could  find  a breeze.* 

Panama  is  not  in  the  centre  of  this  cahn  belt ; it  is  to 
tlie  north  of  the  centre  ; and  consequently  a sailing 
vessel,  by  shaping  her  course  directly  south  from 
Panama,  would,  though  bound  for  Peru  or  Chili,  not 
only  have  to  encounter  the  force  of  the  Humboldt  cur- 
rent, feeble  thoug-h  it  be,  but  she  would  get  into  the 
tliick  of  these  “doldrums;”  she  must,  therefore,  to 
avoid  them,  be  content  to  run  along  to  the  westward 
for  upwards  of  200  miles  imtil  she  approaches  the  coast 
of  Costa  Rica.  Here  the  coast -line  trends  off  to  the 
northward  and  westward  ; she  follows  it,  reaching  the 
latitude  of  Realejo  before  she  can  get  fairly  within  the 
north-east  trade  winds,  upon  which  she  depends  for 
gaining  an  offing  and  getting  fairly  out  to  sea. 
Having  come  up  to  them,  she  stands  off  to  the  south- 
ward and  westward  with  flowing  sheets,  taking  care 
not  to  cross  the  belt  of  equatorial  calms  vuthin  a thou- 
Siind  miles  of  Panama,  nor  imtil  she  can  reach  it  in 
a much  naiTower  part.  Her  port  now  lies  to  the 
southward  and  eastward,  but  she  has  entered  the  south- 
east trades,  which  are  directly  ahead.  Consequently, 
she  has  to  stand  off  on  a bow  line  to  the  southward  and 
westward,  imtil  she  can  clear  these  vunds  and  get  others 
from  the  west ; this  takes  her  as  far  south  as  35®,  and 
often  beyond  40°.  Here  she  makes  her  easting,  taking 
care  to  bring  her  port  so  to  bear,  that  she  can  fetch  it 
with  the  south-east  trades  again.  Such  is  the  way  often 
taken,  under  canvas,  from  Panama  to  Valparaiso,  “ the 
Chinchas,”  Callao,  and  all  the  “ Intermedios.”  This 
is  a curious  route,  but  one  that  is  not  unfrequently 
pursued  by  the  cleverest  navigators  ; it  would  be  well, 
for  the  better  imderstandiug  of  these  facts,  to  refer  to 
the  map,  for  in  consequence  of  these  cabiis  (and  there 
are  no  others  in  the  world  like  them)  you  will  observe 
that  this  route  actually  takes  the  ship  farther  beyond, 
or  to  the  south  of  “the  Chinchas,” — if  they  be  her 
destination, — than  she  was  to  the  north  of  them  when 
she  got  under  way  from  Panama. 

Upon  the  rush  wliich  took  place  for  California,  in 
consequence  of  the  discovery  of  gold  there,  the  route  at 
first  pursued  by  the  sailing  vessels,  wliich  doubled  Cape 
Horn,  both  from  Europe  and  America,  was  to  cross  the 
equator  in  the  Pacific,  in  about  longitude  90  degrees 
west ; this  brought  them  along  the  outer  edge  of  the 
I’anama  region  of  baffling  winds,  and  made  their  aver- 
age voyage  out,  one  of  six  months.  Cases  occurred  on 
this  route,  in  which  the  passengers,  to  avoid  starvation, 
actually  abandoned  their  vessel  in  these  calms,  took  to 
their  boats,  and  so  reached  land. 

This  continued  to  be  the  route  until  the  investigations 
of  the  winds  and  cuiTents  in  the  Pacific  (to  the  results 
of  which  investigations  I am  still  speaking)  enabled  me 
to  point  out  a better  one.  Captains  were  then  advised 
to  avoid  those  Panama  calms,  and  instead  of  crossing 
the  Equator  in  the  Pacific,  near  the  meridian  of  90^ 
west,  they  were  recommended  to  cross  it  some  25°  or  33° 
more  to  the  westward.  They  did  so,  and  this  is  the 
favourite  route  imder  canvas  now ; and  the  passage 
by  it,  imstead  of  requiring  six  months,  averages  foiu’. 

These  remarks  apply  to  the  approach  and  departure 
by  sea  to  or  from  the  Pacific  tenninus  of  any  route 
across  the  Isthmus  of  Panama  or  Darien,  and  even 
•with  greater  force  to  the  Atrato  and  others  on  the 
South  American  side  of  Panama.  In  short,  the  results 
of  my  inve.stigations  into  the  winds  and  currents  of  the 
sea,  and  their  influence  upon  the  routes  of  commerce, 
authori.se  the  opinion  which  I have  expressed  before, 

• Il.M.S.  Herald,  in  which  ship  Captain  Pim  was  then  serving. 


and  which  I here  repeat,  namely, — if  Nature,  by  one  of 
her  convulsions,  should  rend  the  Continent  of  America, 
in  twain,  and  make  a channel  across  the  Isthmus  of 
Panama  or  Darien  as  deep,  and  as  wide,  and  as  free,  as 
the  Straits  of  Dover,  it  would  never  become  a commer- 
cial thoroughfare  for  sailing  vessels,  saving  the  outward 
bound  and  those  that  could  reach  it  with  leading  winds. 
Steamers  would,  and  coasters  might  use  it,  but  home- 
ward bound  vessels  in  the  China,  India,  or  Australian 
trade,  rarely. 

Such,  so  far  as  the  winds  are  concerned,  are  the 
physical  difficulties  in  the  way  of  a great  commercial 
highway  at  the  southern  extremity  of  Central  America, 
and  which  no  engineering  skill,  however  great,  can 
overcome.  I shall  have  occasion  to  refer  again  to  the 
Panama  route  for  other  contrasts. 

In  the  meanwhile,  let  us  turn  to  the  most  northern  of 
these  Central  American  routes,  for  which  subventions 
have  been  obtained. 

After,  and  in  consequence  of,  the  discovery  of  gold  in 
California,  the  subject  of  a shorter  and  better  route  than 
that  in  use — viz. the  “180  days’  passage,”  Cape  Horn, 

was  discussed  in  commercial  circles.  A “gateway”  to 
the  Pacific  now  for  the  first  time  engaged  the  earnest 
attention  both  of  the  x^cople  and  Government  of  the 
United  States.  The  route  next  in  favour  after  that  of 
Panama,  especially  in  New  Orleans,  was  that  called  the 
Tehuantepec  route,  having  its  Pacific  terminus  in  the 
gulf  of  that  name,  and  its  Atlantic  terminus  at  the 
mouth  of  the  Coatzacoalcos  river.  It  had  attracted  the 
attention  of  Cortez, — the  world  was  familiar  with  the 
idea  of  a grand  commercial  thoroughfare  there.  A grant 
with  munificent  franchises  had  already  been  obtained 
from  Mexico,  and  a company  was  speedily  organised 
with  ample  means,  first  to  construct  a plank-i'oad  be- 
tween the  head  of  the  na'vigable  streams  on  the  two 
sides,  and  then  a ship  canal. 

Tills  route  was  much  more  attractive  than  the  Panama 
route  to  the  people  inhabiting  the  Mississippi  Valley ; 
Panama  is  nearly  equi-distant  from  New  York  and  New 
Orleans,  but  the  Tehuantepec  route  would  be  a saving 
to  the  States  bordering  on  the  Gulf  of  Mexico,  of  no 
small  moment  both  in  time  and  distance,  for  its  eastern 
terminus  is  almost  at  their  door.  With  a strong  bias  in 
its  favour,  I was  invited  to  discuss  its  merits.  I was 
forced  nevertheless  to  condemn  it,  and  to  decide,  as 
between  the  two,  in  favour  of  Panama,  at  that  time  its 
rival  in  the  money  market  and  for  the  public  patronage. 

The  Tehuantepec  route  was  condemned  as  impractic- 
able for  tv/o  principal  reasons  : no  engineer  could  be 
foimd  rash  enough  to  undertake,  for  any  practicable 
sum,  to  build  a safe  harbour  for  its  terminus  on  the 
Pacific,  and  deepen  the  water  on  the  bar  at  the  mouth 
of  the  Coatzacoalcos.  Moreover,  the  violence  of  the 
“ northers,”  for  which  tlie  Gulf  of  Mexico  is  celebrated, 
would  make  the  anchorage  off  its  eastern  terminus  for 
ever  unsafe  at  certain  seasons.  This  route,  therefore, 
was  abandoned,  although  the  climate,  the  resources  on 
the  wayside,  and  the  distance,  were  all  greatly  in  its 
favour.  It  lacked  harbours. 

No  other  route  to  the  north  of  the  peninsula  of 
Yucatan  has  been  brought  to  my  attention. 

Passing  it,  we  leave  the  Gulf,  and  enter  the  waters  of 
the  Caribbean  Sea,  from  which  various  routes  have  been 
projected,  and  several  of  which  have  been  pressed  with 
more  or  less  zeal  upon  the  public  ; none  of  these,  how- 
ever, save  the  several  Nicaraguan  routes,  seem  to  have 
had  ments  enough  to  arrest  the  attention  of  capitalists, 
or  to  deserve  serious  consideration,  except  perhaps  the 
Honduras  route.  Little  or  nothing  is  known  about  the 
topographical  features  of  that  route  ; I rather  fancy  a 
careful  survey  there  would  disclose  heavy  gradients  and 
sharp  curves.  But,  be  that  as  it  may,  that  route,  as 
draivn  by  the  pen  on  the  chart,  looks  very  attractive, 
both  on  account  of  its  shortness  and  the  harbour 
facilities  afforded  for  each  terminus.  Its  terminus  on 
the  Pacific  is  close  to  that  selectod  for  the  Nicaraguan 
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road,  and  is  quite  as  commodions.  But  admitting  the 
gradients  to  be  ever  so  easy,  and  the  curves  few  and 
gentle,  the  winds  interpose  an  obstacle  that  is  fatal  to 
this,  route  as  the  highway  of  commerce  between  the  two 
oceans. 

Look  at  the  chart ; you  observe  that  the  eastern 
terminus  of  this  route  is  in  the  corner  of  the  coast,  form- 
ing’ a right  angle  and  opening  out  to  the  north-east.  The 
north-east  trade-winds  blow  home  here,  and  conse- 
quently a vessel  wishing  to  clear  from  this  end  of  the 
route,  no  matter  for  what  port,  would  find  herself  em- 
bayed at  the  very  outset,  and  under  the  necessity  of  a 
“dead-beat”  of  400  or  500  miles,  against  the  whole 
force  of  a head  sea  and  the  north-east  trades,  before  she 
could  be  said  to  have  gained  an  offing.  This  would  make 
the  iiassage  from  this  end  of  the  Honduras  route  to 
England,  but  little,  if  any,  short  of  the  homeward 
liassage  round  the  Cape  of  Grood  Hope,  from  India  and 
China,  or  around  Cape  Horn  from  Australia.  With 
this  fact  staring  you  in  the  face,  nothing  more  need  be 
said  of  the  Honduras  route  until  canvas  is  driven  from 
the  ocean  by  some  cheaper  and  faster  means  of  pro- 
pulsion. 

We  come  now  to  the  Nicaraguan  routes.  Of  these 
there  are  several.  Though  longer  across  from  ocean  to 
ocean  than  Panama,  some  of  them  have  already,  and 
with  a degree  of  success  by  no  means  discouraging, 
competed  with  it  before  the  world  for  public  favour. 

The  Emperor  of  the  French  himself  proposed  and 
advocated  the  establisliment  of  a great  commercial  high- 
way across  this  part  of  the  Continent,  Later,  M. 
Belly,  adopting  his  idea,  obtained  a grant,  and  proposed 
to  construct  a Nicaraguan  ship  canal  across  from  sea  to 
lake  and  from  lake  to  ocean. 

At  first  this  project  found  favour  with  the  Emperor. 
He  was  disposed  to  take  it  under  Imperial  patronage. 
But  he  was  not  content  with  a topographical  survey  of 
the  route.  There  were  other  physical  conditions  and 
circumstances  which  that  sagacious  monarch  knew 
might  exercise  a controlling  infiuence  over  such  a work. 
He,  therefore,  chose  to  refer  it  for  examination  by  the 
lights  which  the  investigations  concerning  the  winds 
and  ciu’rents  of  the  sea  might  cast  upon  it,  and  I was 
also  invited  to  give  my  opinion  upon  it,  according  to 
any  other  information  I chanced  to  possess.  For  this 
pui’pose,  M.  Belly’s  data  and  arguments  were  all  placed 
before  me  ; but  suffice  it  to  say,  that  when  the  matter 
came  to  be  treated  in  connection  with  the  existing  re- 
quirements of  commerce,  this  canal  scheme  proved  to  be 
wholly  impracticable  at  the  present  day,  and  it  was  con- 
.sqeuently  given  up. 

Another  Nicaraguan  transit  route  was  started  by 
Vanderbilt  and  others,  of  New  York,  in  opposition  to 
the  Panama  road.  They  “established  a line  across,” 
and  ‘ ‘ put  on  a line  of  steamers  ’ ’ to  run  in  connection 
with  it  between  New  York  and  California.  The  pas- 
sengers were  conveyed  across  partly  I y lake  and  river 
steamboats,  partly  by  stage-coaches,  and  on  mules ; and 
yet,  althougli  they  occupied  two  days  in  the  transit,  this 
route,  even  with  such  drawbacks  as  these,  fairly 
divided  with  I’anama  the  j>assenger  traffic.  It  was 
finally  bought  off  by  the  Panama  Company. 

In  1819,  this  transit  company,  under  the  title  of 
“ The  American  Atlantic  and  Pacific  Ship  Canal  Com- 
pany,” obtained  a grant  from  Nicaragua,  and  entered 
into  a contract  with  tliat  State,  for  the  construction  of 
such  a work.  Eight  years  after,  however,  I find  them 
soliciting  a modification  of  this  contract,  on  the  ground 
that  there  was  not  water  enough  in  the  lakes  of 
Nicaragua  to  float  such  shijis  as  the  canal  was  intended 
to  pass.  Thus  the  ship  canal  question  appears  to  have 
been  disposed  of  for  the  second  time,  and  perhaps  until 
the  Pacific  slopes  of  Mexico,  California,  Oregon,  and 
Columbia  shall  be  further  subdued,  and  be  more  abun- 
dantly replenished  with  inhabitants. 

It  is  through  this  country  and  near  the  canal  route 
that  the  railroad  proposed  by  you  is  to  run.  I have 


never  been  on  the  Isthmus  and  know  noticing  of  the 
engineering  difficulties  of  the  road,  nor  of  the  typo- 
graphical features  of  the  country,  but  have  reason  to 
believe  that  they  are  by  no  means  difficult.  Skilful 
engineers,  both  French  and  American,  have  examined 
them.  Those  of  both  nations  report  gradients  enough 
for  a canal.  We  may  safely  infer  therefore,  that  the 
route  for  your  road  presents  no  difficulties  that  the  rail- 
way engineer  need  fear.  Indeed,  I am  assured  that 
the  curves  are  gentle  and  the  gradients  easy.  In  truth, 
the  lakes,  their  distance  from  the  sea  and  their  height 
above  it,  indicate  that  the  summit -level  is  to  be  attained 
without  any  very  steep  ascents. 

It  is  to  this  part  of  the  Isthmus  too,  to  which  we  must 
look  for  a route  which  shall  best  fulfil  the  present  re- 
quirements of  commerce  between  the  two  oceans,  as  well 
as  of  transportation  and  travel  between  the  Pacific  shores 
of  North  America,  on  the  one  hand,  and  the  Atlantic 
shores,  both  of  Europe  and  America,  on  the  other.  The 
ship  canals  have  all  been  virtually  abandoned,  at  least 
for  the  present,  by  their  original  projectors,  and  the 
road  now  proposed  is  required  to  supplement  the  Panama 
route.  The  South  American  markets  are  now  giving 
the  Panama  route  as  much  as  it  can  do.  English  mer- 
chants have,  within  the  last  few  years,  put  on  a line  of 
steam  propellers  between  Panama  and  the  coast  south  as 
far  as  Chili.  These  have  given  the  road  an  enormous 
increase  of  traffic ; no  such  increase  has  come  from  the 
North  American  side.  Your  road  would  draw  it  from 
that  quarter,  and  vessels  under  canvas  would,  in  the 
main,  do  the  fetching  and  carrying  for  the  Nicaragua 
route,  wFich,  for  reasons  already  stated,  cannot  be  done 
for  Panama.  The  aggregate  amount  of  this  trade  is 
immense,  and  it  is  neither  accommodated  for  Panama, 
nor  Panama  for  it.  For  this  reason,  as  I have  said,  ono 
route  will  supplement  the  other.  One  has  ah’eady  its 
chief  traffic  with  the  south  coast,  the  other  will  have  it 
with  the  north,  the  islands  of  the  Pacific,  and  its 
western  shores. 

Nicaragua  will  also  receive  by  canvas,  from  the  ports 
of  Chili  and  the  South,  an  immense  amount  of  com- 
merce that  cannot  afford  to  go  to  Panama  by  steam,  and 
that  never  will  reach  it  by  canvas. 

Moreover,  though  the  distance,  as  the  crow  flies, 
from  Nicaragua  to  Chili  and  Peru,  is  greater  from 
Nicaragua  than  it  is  from  Panama,  yet  the  average 
sailing  voyage  is  much  less  in  time. 

Your  road,  therefore,  as  a thoroughfare  for  trade  and 
travel  with  certain  marts  in  the  Pacific,  may,  in  particu- 
lar aspects,  boast  of  important  physical  advantages 
which  are  wanting  to  Panama.  D®  they  constitute  in- 
ducements sufficient  to  tempt  capitalists  to  embark  in 
it  as  an  investment  ? 

This,  I take  it,  is  the  real  point  to  which  you  wish 
me  to  come. 

The  value  of  the  franchises  conceded  under  the  grants 
to  each  route  are  better  understood  by  you  than  by  me, 
for  I have  not  carefully  studied  either  of  them  ; 
and  as  for  the  relative  character  of  the  difficul- 
ties or  facilities  which  stand  in  the  way  of  the  engineer 
or  beckon  him  on,  you  require  no  opinion  from  me, 
even  if  I felt  myself  qualified  to  express  one,  which  I 
do  not. 

Therefore,  returning’  again  to  the  physical  features 
of  the  Panama  route,  as  I promised  to  do,  we  can  now 
compare  more  in  detail  than  I have  yet  done,  the  ad- 
vantages possessed  by  each,  as  far  as  those  advantages 
are  influenced  by  facilities  of  navigation,  by  the  ele- 
ments, by  salubrity  of  climate,  and  by  the  dictates  of 
commerce. 

The  French  and  English  Admiralty  charts  give  the 
most  accurate  information  that  I possess  concerning  the 
harbours  at  the  opposite  ends  of  the  two  routes,  Panama 
and  Nicaragua — I mean,  as  to  mere  anchoring  ground, 
depth  of  water,  and  shelter  afforded. 

It  is  proper  to  remark  here,  that  I was  a great  friend, 
an  earnest  advocate,  and  active  gupporter  of  the 


JOUENAL  OF  THE  SOCIETY  OP  AETS,  December  19,  1879. 


73 


Piuiama  road,  giving  it  in  1849  the  preference  over  all 
other  isthiniiin  routes.  At  that  time  iny  ‘ ‘ wind  and 
current’  ’ investigations  had  not  extended  into  the  Pacific 
Ocean  ; and  the  discovery  of  those  causes  which  make 
the  approach  and  departure  to  and  from  the  Bay 
of  Panama  so  very  difficidt  for  sailing  vessels,  had  not 
been  sufficiently  established  to  give  them  their  proper 
weight. 

That  I may  make  myself  clear  as  to  the  obstacles 
Avhich  these  researches,  confinned  by  the  experience  of 
the  Panama  Company  themselves,  have  shown  to  be  in 
the  way  of  the  Panama  route,  I send  you  a chart,  on 
which  I have  roughly  sketched  the  trade-wind  regions 
of  the  Pacific,  the  parts  of  the  ocean  where  the  Panama 
cahns  dominate — the  deeper  the  shading  the  more 
vexatious  the  calms — and  the  route  of  vessels,  trading 
imder  canvas,  between  Panama  and  the  various  ports  in 
the  Pacific.  You  wiU  observe  at  a glance  that  the 
Isthmus  of  Panama,  or  Darien,  is,  on  account  of  these 
■ndnds  and  calms,  in  a pimely  commercial  point  of  view, 
the  ‘‘most  out-of-the-way”  place  of  any  part  of  the 
Pacific  coast  of  intertropical  America. 

You  will  observe  also  that  the  offings  of  Realejo  are 
not  beset  with  calms  at  all  comparable  for  obstinacy  to 
those  wliicli  hinder  navigation  in  the  bay  and  offings 
of  Panama.  The  reason  of  this  is,  that  Realejo, 
instead  of  lying  within  the  range  of  the  Darien  calms, 
lies  in  the  regions  of  the  ‘ ‘ little  monsoons  ’ ’ of  Central 
Ameiaca  (X.E.  trades),  wliich,  in  August  and  Sep- 
tember, blow  from  the  south-west  along  this  part  of  the 
coast.  They  are  “soldiers’”  winds  for  coasters  in 
either  direction,  and  do  not  extend  far  to  seaward. 

In  consequence  of  this  difference  in  the  character  of 
the  offings  of  the  two  routes,  the  Pacific  tenninus  of 
the  Xicaraguan  transit  is  on  the  wayside  of  the  sailing 
voyage  from  Panama  even  to  Callao  and  Valjiaraiso. 
You  observe  that  the  region  liable  to  these  Darien 
calms,  extends  from  a little  to  the  westward  of  Panama 
Bay,  and  thence  along-  the  Pacific  coast,  all  the  way  to 
the  Equator.  It  does  not  cross  the  continent,  but,  like 
a wedge  with  the  blunt  edge  resting  on  the  kind,  it 
extends  far  away  to  the  west,  getting  narrower  and 
narrower  as  it  goes,  and  consequently  more  easy  to 
cross  from  north  to  south,  but  more  dificult  to  traverse 
from  ])oint  to  base  or  from  west  to  east. 

AV'ith  this  explanation,  it  is  easy  to  undei’stand  how 
it  is  that  .sailing  vessels  from  Panama  often  have  to  go 
north  to  get  south.  Tliat  also  is  the  best  way  to  get 
out  to  sea  when  bound  in  any  other  direction.  Panama 
is  in  90®  X.  ; the  distance  thence  to  the  Equator  is 
between  five  and  six  hundi*ed  miles.  Xartgators  look 
on  “ this  pa.ssage  to  the  Line  as  the  most  pei’idexing 
exiiericnced  in  the  Pacific  for  sailing  vessels ; thirty 
days  i:-  not  considered  out  of  the  way,  owing  to  calms, 
-<piaUr.,  and  torrents  of  rain  which  fall  during  these 
month:-,”*  /.c.,  in  the  rainy  season. 

II. B. 1*1.  ship  Monarch  had  to  be  towed  acro.ss  the  line 
by  a screw  steamer  after  leaving  Panama  and  taking 
this  route,  t 

“ Lieutenant  Maui-y,”  remarks  Mr.  Hull,  Master  of 
Uavnnah,  tndy  says  that  the  jia.ssage  imder 
canva:-  from  Panama  to  California  is  one  of  tlie  most 
tediom,  uncertain,  and  vexatious  that  is  known  to 
navigators.  ’ ’ + 

Realejo  is  on  the  northern  vei’ge  of  these  calms,  and 
where  they  have  nearly  ceased  to  be  vexatious  to  the 
nartg-ator  at  any  .season.  Here  then  is  the  physical 
advantage  in  favour  of  the  Xicaraguan  route,  for  which 
it  is  difficult  to  find  the  money  value. 

Having  obtained  an  offing  from  the  Pacific  terminus 
of  either  the  Panama  or  Xicaraguan  route,  the  winds 
are  fair  for  all  voyages,  except  those  on  the  ports  of  South 
-Vmerica. 
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: But  on  the  return  voyage,  the  Nicaraguan  Transit 

I Terminus  is  again  on  the  wayside  from  the  islands  of 
the  Pacific,  from  California,  British  Columbia,  the 
mouth  of  the  Amoor,  Japan,  China,  &c.  The  returning 
ship  has  to  fetch  a compass  to  the  north  ; this  brings 
her  into  the  westerly  winds,  which  prevail  north  of  the 
fortieth  parallel  of  north  latitude,  and  lead  her  along 
the  north-west  coast  of  America.  Consequently,  in 
running  it  down,  all  such  trades  have  to  pass  the  shores 
of  Nicaragua  to  get  to  Panama. 

Then  in  coining  from  Australia  there  is  a choice  of 
routes  : the  sailing  vessel  may  either  run  down  to  the 
south  of  45®  south  latitude  to  make  her  easting  in  the 
westerly  winds  of  that  hemisphere,  and  then  steer 
north;  or  she  may  steer  north  on  leaving  Au.stralia, 
cross  both  systems  of  trades,  and  make  her  easting  on 
the  polar  side  of  40®  north.  This  last  route  is  the  one 
recommended  by  the  sailing  directions. 

As  regards  the  line  of  steamers  in  contemplation 
between  Panama  and  Australia,  they  can  go  straight 
I enough,  and  have  the  wind  quartering  aU  the  way ; 
but  returning  by  the  same  route,  they  will  have  a stiff 
! and  strong  breeze  “ right  in  their  teeth;”  and  as  the 
I south-east  trades  are  stronger  than  the  north-east,  it  is 
! probable  that  even  the  steamers,  upon  trial,  will  find  it 
I more  convenient  to  go  north  about  and  pass  the  offings 
I of  Realejo  on  their  return  voyage  to  Panama. 

' But  the  great  centres  of  trade  to  which  a good  com- 
j mercial  liighway  across  Central  America  would  lead  and 
I develop,  lie  principally  in  the  northern  and  not  in  the 
’ southern  hemisphere  ; and  here  the  Nicaraguan  road 
has  greatly  the  advantage  over  Panama,  by  shortening 
the  actual  distance. 

By  the  great  circle,  and  consequently  the  best  route 
for  steamers  between  Realejo,  China,  Japan,  &c., 
British  Columbia  is  on  the  wayside,  and  by  touching  at 
Vancouver— as  it  is  about  halfway — the  voyage  be- 
tween Realejo  and  Japan  or  China  would  be  divided 
into  two  parts,  each  about  equal  to  a voyage  by  steamer 
between  Liverpool  and  Norfollc  in  Virginia. 

Both  of  the  Isthmus  routes  have  their  rainy  season  : 
that  of  Panama  is  long-  and  trying.  In  Nicarag-ua  the 
season  is  not  so  long-,  and  there  the  rains  generally 
come  on  in  the  afternoon,  after  which  it  clears  iqi  till 
the  next  p.m.  On  the  Isthmus  of  Panama  the  atmo- 
sphere is  reeldng  with  moisture,  and  the  rain  pours  aU 
the  time.  That  cahn  place  is  one  of  nature’s  con- 
densers. The  air  there  is,  during-  the  rainy  season,  as 
damp  as  vajiour  can  make  it. 

There  are  certain  classes  of  goods  liable  to  damage  in 
such  a damp  and  warm  climate,  even  diuing  the  mere 
transit,  and  a larger  class  that  stowage  there  would 
ruin.  These  objections  apply  also  to  Nicaragua,  but  not 
by  any  means  with  equal  force,  or  to  such  an  extent,  for 
this  simple  reason— its  rainy  season  is  not  so  long  or  so 
severe,  its  climate  is  not  so  damp,  and  its  dew-point  by 
no  means  as  high.  Many  classes  of  goods,  if  shipped 
under  canvas  from  Panama  in  the  rainy  season,  would 
be  damaged  ere  the  vessel  could  clear  the  calm. ,-  not  so 
from  Nicaragua. 

Of  all  the  climates  of  America,  the  climate  through 
which  the  Panama  road  runs  is  the  most  pestilential. 
Few  places  in  the  world  are  so  sickly  as  to  give  their 
names  to  disease.  We  hear  of  the  Asiatic  cholera  and 
the  coast  fever  of  Africa  ; but  the  termini  of  the  Panama 
road  are  the  only  places  in  America  that  have  won  tliis 
unenviable  distinction.  The  Chagres  fever  on  one  side, 
and  the  Panama  on  the  other,  are  known  throughout 
the  coasts  of  that  continent,  and  di‘eaded  by  aU  who 
visit  there. 

The  “ Transit  Route  of  Nicarag-ua”  is  exempt  from 
these  heavy  drawbacks  of  dampness  and  disease.  It 
passes  thx-ough  a salubrious  climate.  The  soil  is  pro- 
ductive, its  pastures  abound  in  cattle.  I never  heard  of 
any  disease  peculiar  to  the  country,  nor  of  e.special 
vir  alence  there . 

Both  its  soil  and  climate  are  adapted  to  the  cultiva- 
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tion  of  coffee,  sugar,  rice,  tobacco,  cocoa,  indigo,  and  the 
like,  "while  in  its  forests  you  may  gather  drugs  and  spices, 
"with  ornamental  and  dye  woods  of  rare  beauty  and 
excellence.  These,  this  route  will  in  the  process  of  time 
bring  into  the  channels  of  commerce,  and  convert  into 
valuable  sources  of  revenue.  The  Panama  Railroad  has 
developed  no  feeders,  and  its  wayside  business,  in  a 
commercial  light,  is  simply  nil.  It  would  be  very 
different  in  Nicaragua. 

The  Pacific  termini  of  the  two  routes  thus  present 
marked  contracts ; but  with  the  exception  of  the 
‘ ‘ northers,”  those  in  the  Caribbean  Sea  offer  none  worth 
considering  as  regards  the  winds  and  currents.  The 
harboiu'  accommodations  of  the  Nicaraguan  transit 
appear  to  be  superior  to  those  of  Aspinwall ; moreover, 
the  former  is  completely  sheltered  from  the  violent 
winds  of  that  coast,  while  Aspinwall  is  open  to  all  their 
fury,  although  even  the  harbour  of  Aspinwall  appears 
to  have  answered  its  purpose. 

To  conclude,  you  see  the  sum  of  all  these  disadvantages 
of  the  Panama  route,  expressed  by  the  road  itself.  It 
has  been  opened  about  twelve  years  ; but  sailing  vessels 
go  and  come  by  the  old  routes,  as  though  it  were  not, 
and  they  double  Cape  Horn  in  greater  numbers  than 
ever.  Few  are  the  cargoes  of  merchandise  to  or  from 
the  east,  that  have  found  their  way  across  that  road. 
And  though  its  earnings  are  enormous,  it  has,  as  a com- 
mercial highway,  disappointed  the  world  and  the 
expectations  of  its  advocates  from  the  time  of  Columbus 
down  ; he  thought  the  ‘ ‘ gates  of  ocean  ’ ’ were  there, 
and  liis  day  dreams,  as  he  lay  ill  "with  the  fevers  for 
which  Chagres  and  Panama  have  won  notoriety,  were 
to  “unbar”  them.  It  has  not  altered  a single  old 
route  of  commerce,  but  it  makes  enormous  dividends  for 
all  that. 

That  a single  track  of  railway  should  be  enough  to  do 
the  business  between  the  two  great  oceans,  indicates, 
in  language  more  telling  than  I can  utter,  that  there 
must  be,  in  its  way  as  a commercial  thoroughfare, 
practical  drawbacks  and  difficulties  of  some  sort  which 
the  world  has  overlooked.  These  I have  endeavoured 
to  jioint  out. 

As  a mere  pecuniary  investment,  the  Panama  Railway 
has,  in  spite  of  its  drawbacks,  turned  out  to  be  a profit- 
able one.  Rut  it  derives  its  profits,  not  from  the  lap  of 
commerce,  as  its  friends  supposed'it  would,  but  chiefly 
from  the  transportation  of  passengers,  mails,  and  ex- 
press parcels.  Open  the  “ Transit  Route  of  Nicaragua,” 
and  that  will  give  a new  vent  to  commerce,  besides 
attracting  trade  that  Panama  can  never  win  ; it  and 
the  Panama  route  will  act  and  re-act  favourably  upon 
each  other. 

For  reasons  of  State,  her  Majesty’s  G-overnment  should 
encourage  this  work.  Nationally,  it  is  of  great  impor- 
tance. Rut  upon  this  aspect  of  the  case  it  would  be  out 
of  place  for  me  to  dwell. — Respectfully,  etc.,  etc., 

M.  F.  Mauey. 

30,  llarley-strccfc,  Caveridish-square,  July,  1866. 


Part  II. 

Central  America. 

In  defining  the  boundaries  of  Central  America, 
I shall  not  restrict  myself  to  the  narrowest  part, 
commonly  called  the  Isthmus  of  Panama,  but 
include  the  entire  country,  from  the  first  narrow- 
ing of  the  lands  of  North  America  at  the  Isthmus 
of  Tehuantepec,  between  the  16th  and  18th  parallel 
of  north  latitude,  and  94th  meridian  of  west  longi- 
ttidcs,  to  its  expansion  into  South  America  at 
Darien  in  the  7th  parallel  of  north  latitude  and 
77th  west  meridian.  In  this  definition  I have 
been  guided,  not  by  political  divisions,  but  by 


what  appear  to  be  the  strict  geographical  limits  of 
the  centre  of  the  New  World. 

Central  America,  then,  lies  between  the  7th 
and  18th  parallels  of  north  latitude,  and  the  74th 
and  94th  of  west  longitude ; its  least  breadth  from 
sea  to  sea  is  27  miles  at  lat.  9®  N.,  long.  79‘^  W. 
The  extent  of  its  coast  line,  counting  all  its 
sinuosities,  is  about  3,000  miles,  its  length  from 
end  to  end  about  1,350  miles,  its  direction  north- 
west and  south-east,  and  its  area  about  300,000 
square  miles,  or  about  the  size  of  Great  Britain 
and  France  put  together. 

Suez  and  Panama. 

It  is  hardly  possible  to  conceive  anything  more 
widely  different  than  the  nature  of  the  connecting 
links  joining  together  the  continents  of  the  Old 
and  New  Worlds.  In  the  former  we  have  a broad , 
flat,  low  expanse  of  parched  and  arid  country, 
rather  more  than  70  miles  across — a complete 
desert ; in  the  latter,  a mountainous  surface,  and 
very  irregular  coast  line,  extending  over  many 
hundreds  of  miles,  teeming  with  animal  and 
vegetable  life,  and  only,  at  its  narrowest  part, 
about  half  the  width  of  the  Old  World  Isthmus. 
There  is  another  striking  dissimilarity — the  one 
possesses  the  earliest  records  of  the  human  race 
in  readable  hieroglyphics,  and  is  crowded  with  his  - 
torical  associations  of  the  deepest  interest  to  man- 
kind, whilst  the  other  is  a comparatively  modern 
addition  to  the  history  of  the  world,  with  writings 
still  an  enigma  to  science. 

States  and  Provinces. 

There  are  so  many  well-written  accounts  of 
Central  America,  from  its  conquest  and  partial  oc- 
cupation (the  flrst  European  settlement  was  formed 
by  Columbus  in  1502),  until  the  final  expulsion  of 
the  Spaniards,  between  the  years  1820  and  1823, 
that  it  seems  superfluous  to  enter  upon  its  earlier 
history  ; and  I shall,  therefore,  simply  confine  my- 
self to  a brief  notice  of  the  various  States  and 
dependencies. 

Within  the  limits  I have  defined  as  the  natural 
boundaries  of  the  centre  of  the  New  World  are 
included  two  provinces  of  New  Granada  (Panama 
and  Yeraguas,  commonly  called  the  Isthmus  of 
Panama),  two  of  Mexico  (Yucatan  and  Chiapas), 
an  English  colony  (Belize,  or  British  Honduras), 
five  republics  (Costa  Rica,  San  Salvador,  Honduras 
and  the  Bay  Islands,  Guatemala,  and  Nicaragua), 
and  the  Indian  kingdom  of  Mosquito.  The  five 
republics  number  altogether  forty-five  districts, 
each  with  a capital,  and  253  towns  and  villages, 
exclusive  of  capitals.  Costa  Rica  has  8 districts  ; 
San  Salvador,  4;  Honduras,  12;  Guatemala,  13; 
and  Nicaragua,  8,  making  in  all  45,  while  the 
population  living  within  this  area  is  not  less  than 
two  million  souls,  or  only  7 to  the  square  mile  of 
640  acres,  thus  leaving  an  ample  field  for  future 
development. 

Transit. 

I shall  now  mention  the  various  schemes  of 
transit  by  canal,  which  have  from  time  to  time 
been  proposed  at  and  between  Tehuantepec  and 
Darien. 

In  little  more  than  ten  years  after  the  first 
settlement  was  formed  by  Columbus,  the  Isthmus 
of  Panama  was  successfully  crossed  by  Yasco 
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Xunoz  de  Balboa  (September,  lol3),  who,  rushing 
up  to  Ills  breast  in  the  water  of  the  Pacific,  took 
possession  of  that  mighty  ocean  in  the  name  of 
his  master,  the  King  of  Spain.  From  that  period, 
the  outline  of  the  Pacific  coast,  both  to  the  north 
and  south,  has  been  rapidly  delineated  on  the 
chai'ts,  and  a glance  is  sufficient  to  show  how 
naiTow  a strip  of  land  intervened  at  more  than 
one  point  between  the  oceans.  Then  arose 
the  desire  to  find  a practicable  route  from 
sea  to  sea ; and  as  commerce  and  colonisa- 
tion increased,  doubtless  every  effort  was  made 
by  the  early  conquerors  and  their  followers 
to  discover  such  an  opening,  but  entirely  with- 
out success  as  regards  a water  jDassage.  In 
the  town  library  at  Nuremberg  is  preserved  a 
globe  made  by  John  Schoner  in  1520,  on  which  a 
passage  through  the  Isthmus  of  Darien  is  care- 
fully delineated.  Owing  to  the  extraordinary 
jealousy  of  the  mother  country,  but  little  has  ever 
transpire!  as  to  the  nature  of  the  explorations 
made  with  a view  to  transit  by  the  early 
conquerors  ; and  the  first  authentic  account 
of  the  nature  of  the  overland  passage  from  sea  to 
sea  was  obtained  from  the  buccaneers,  from  whom 
that  most  remarkable  man,  William  Paterson,  one 
of  the  founders  of  the  Bank  of  England,  gleaned 
the  information  which  enabled  him  to  propound  a 
project  which  was  the  grandest  conception,  as  it 
was  the  gi'catest  national  misfortune,  of  the  seven- 
teenth century.  Paterson’s  noble  project  of  open- 
ing a “highway  of  nations”  was  basely  and 
treacherously  ruined,  and  the  idea  was  not  revived 
until  after  the  Spanish  American  colonies  had 
thrown  off  the  yoke  of  the  mother  country;  then, 
indeed,  a host  of  plans  were  formed  for  joining  the 
two  oceans. 

Tehuantepec. 

Fernando  Cortez  was  the  first  who  gave  his 
earnest  attention  to  the  search  for  a practicable 
route  from  sea  to  sea.  In  his  admirable  letter  to 
the  Kmg  of  Spain  this  passage  occurs  : — “It  is  the 
thing  above  all  others  in  this  world  I am  desirous 
of  meeting  with,  on  account  of  the  immense  utility 
which  I am  convinced  would  result  from  it.” 
Cortez  appears  to  have  concentrated  his  attention 
upon  the  isthmus  at  Tehuantepec,  and  so  great 
wa-s  his  confidence  in  the  belief  that  at  this  part  of 
Central  America  the  problem  would  be  solved,  that 
he  selected  the  lands  in  the  vicinity  as  his  portion 
of  the  conquered  country. 

After  the  death  of  Cortez,  the  idea  of  forming  a 
passage  from  sea  to  sea,  across  the  Isthmus  of 
Tehuantepec,  appears  to  have  been  abandoned ; 
indeed,  the  jealousy  and  bigotry  of  the  conquerors 
seems  to  have  caused  a reaction  in  favour  of 
closing  every  avenue  of  approach  to  the  New 
I!  orld,  instead  of  opening  new  roads  through  it. 
The  learned  divine,  P.  d’ Acosta,  writing  in  1588, 
says: — “I  am  of  opinion  that  no  human  power 
would  be  sufficient  to  cut  through  tlie  strong  and 
impenetrable  bounds  which  God  has  imt  between 
the  two  oceans,  of  mountains  and  iron  rocks,  which 
can  stand  the  fury  of  the  raging  seas ; and,  if  ever 
possible,  it  would  appear  to  me  very  just  to  fear 
the  vengeance  of  heaven  for  attempting  to  im- 
prove the  works  which  the  Creator,  in  His 
Aliu'ghty  will  and  providence,  ordered  from  the 
cr^  Jion  of  the  world,”  It  is  not  a Little  curious 


that  exactly  200  years  later  (1788)  another  divine, 
the  Cura  of  Darien,  secured  to  himself  the  honour 
of  making  a water  communication  from  sea  to  sea, 
at  the  southern  extremity  of  Central  America,  by  a 
shalloAv  canal  from  the  Avater  of  the  Atrato  to  the 
head  Avaters  of  the  Nipipi,  which  empties  itself 
into  the  Pacific.  The  ruins  of  the  canal  could  be 
plainly  traced  some  30  years  ago,  when  I Avas 
engaged  in  the  survey  of  the  Bay  of  Panama. 

In  1814,  the  Spanish  Cortes  authorised  the  for- 
mation of  a canal  across  the  Isthmus  of  Tehuan- 
tepec in  preference  to  Nicaragua  or  Panama.  In 
1842,  the  Provisional  President  of  Mexico,  Santa 
Anna,  granted  to  Don  Jose  de  Garay,  the  exclu- 
sive privilege  of  using  steam  locomotive  power  for 
transit  across  the  isthmus,  and  that  gentleman 
caused  the  most  elaborate  surveys  of  the  route 
to  be  made  ; but  the  length  of  the  line,  the 
poorness  of  the  ports  at  each  extremity,  and  the 
distracted  state  of  the  country,  combined  to  deter 
capitalists  from  embarking  on  such  an  under- 
taking, and  consequently  nothing  has  been  at- 
tempted. Dampier,  Don  Augustin  Cramer,  and 
the  great  Baron  von  Humboldt,  have  at  various 
times  spoken  in  favourable  terms  of  this  route.  The 
: latter  A\Htes  : “We  cannot  doubt  that  this  point  of 
the  globe  deserves  no  less  attention  than  the  Lake 
, of  Nicaragua.” 

^ A canal  across  the  Isthmus  of  Tehuantepee 
Avould  be  at  least  140  miles  in  length,  the  summit 
to  overcome  Avould  be  G56  feet,  Avhile  the  esti- 
. mated  cost  reached  nearly  four  millions  sterling, 
and  that  AAuthout  including  the  formation  of  har- 
. hours  on  either  side ; the  actual  sea  approaches 
being  mere  roadsteads.  The  grants  for  opening  a 
1 canal  across  Tehuantepec  (1842)  was  the  first  con- 
cession of  any  Spanish  American  Eepublic  for 
crossing  the  country. 

Nicaragua. 

The  Nicaraguan  project  has  been  upheld  by 
many  first-rate  men,  Baily,  Stephens,  Kelley,  and 
others.  In  1830,  a company  Avas  formed  in  Hol- 
land, under  the  patronage  of  the  King,  for  making 
the  canal,  but  the  disturbances  in  that  country 
broke  up  the  company.  Again,  in  1835,  the  pro- 
ject was  brought  before  the  Government  of  the 
United  States,  and  a resolution  of  the  Senate  Avas 
passed  in  favour  of  it ; but  the  agent  sent  by 
General  Jackson,  then  President,  to  arrange  with 
the  Nicaraguan  authorities,  died  on  the  road,  and 
the  matter  Avas  allowed  to  drop.  No  one,  how- 
CAmr,  has  taken  so  warm  an  interest  in  the  subject 
as  the  late  Emperor  of  the  French.  It  appears 
that  Don  Francisco  Castillon,  envoy  to  the  Court 
of  Franco,  put  himself,  in  1840,  in  communication 
with  Prince  Louis  N.  Bonaparte,  at  that  time  a 
prisoner  at  Ham,  and  proposed  to  him,  in  the 
name  of  the  Nicaraguan  Government,  to  take  upon 
himself  exclusively  the  construction  of  the  pro- 
posed canal.  After  his  escape  from  Ham  and  safe 
arriA'al  in  London,  ho  devoted  a considerable 
amount  of  time  and  study  to  it,  and  not  only 
wrote  a most  able  lAamphiet,  but  publicly  advo- 
cated the  project  at  the  institution  of  Civil 
Engineers,  in  1847. 

I have  made  careful  extracts  from  the  valuable 
notes  of  the  Emperor  Napoleon  III.,  and  have  no 
doubt  that  a reproduction  of  those  extracts  in  this 
place  AAoll  be  agreeable  to  our  /uombers,  and  proA’e 
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an  addition  to  the  pages  of  our  Journal  oi  no  mean 
value,  not  only  to  its  readers,  but  to  the  advan- 
tage of  the  Society  itself.  The  extracts  will  be 
foimd  farther  on. 

In  the  years  1837  and  1838,  a survey  was  made 
by  Mr.  John  Baily,  lieutenant  in  the  Eoyal 
Marines,  at  the  request  and  under  the  authority  of 
General  Morazan,  then  President  of  the  Central 
American  EepubHc,  for  the  purpose  of  ascertain- 
ing the  practicability  of  forming  a canal  from  the 
port  of  San  Juan  del  Sur,  on  the  Pacific  Ocean,  in 
lat.  11°  15'  H.,  long.  86°  V W.  by  the  Lake  of 
Nicaragua  and  the  Eiver  San  Juan,  to  the  Atlantic. 

The  port  of  San  Juan  del  Sur  is  narrow  at  the 
entrance,  but  widens  within  the  harbour ; it  is 
surrounded  by  high  land  except  from  west-south- 
'west  to  west-by-south  ; the  depth  of  water  at  the 
entrance  is  three  fathoms,  and  its  width  1,100 
yards.  Ships  can  go  up  for  about  half-a-mile,  but 
as  the  winds  often  blow  with  great  violence  from 
the  north  and  north-east,  there  is  sometimes  con- 
siderable difficulty  in  making  the  anchorage. 

From  this  port  Mr.  Baily  took  a line  of  levels, 
not  in  a direct  course,  but  diverging,  so  as  to  pass 
between  the  hiQs  at  the  lowest  point,  when  it  could 
be  done  without  widely  deviating  from  a straight 
line,  and  in  many  places  he  passed  through  ravines 
of  from  30  feet  to  120  feet  in  depth.  Mr.  Baily 
foimd  the  ground  rise,  with  a gradual  acclivity, 
from  the  beach  to  the  distance  of  5,880  yards, 
where  it  attained  a height  of  284  feet,  then  for 
904  yards  it  rose  rapidly  to  the  summit  615  feet 
above  the  level  of  the  ocean. 

The  ground  then  descended  rapidly,  and  in  a 
distance  of  8,664  yards,  the  elevation  was  reduced 
295  feet,  whence  it  gradually  sloped  with  but  slight 
interruptions  for  a further  distance  of  6,168  yards, 
where  it  joined  the  Eiver  Laj as,  along  which  it  ran 
for  0,792  yards,  and  afterwards  discharged  itself 
into  the  Lake  of  Nicaragua.  The  surface  of  that 
lake  was  128  feet  3 inches  above  the  level  of  the 
sea ; the  whole  distance  from  the  South  Sea  to  the 
lake,  by  Mr.  Baily’s  track,  being  28,408  yards,  and 
his  mean  course  N.  33°  E. 

Tlie  dimensions  of  the  Lake  of  Nicaragua  are 
variously  given  by  different  writers ; but  Mr. 
Baily  seems  to  have  taken  some  pains  to  ascer- 
tain them  exactly,  and  he  states  the  length  to  be 
95  miles,  the  breadth  in  its  widest  part  to  be  about 
53  miles,  and  the  average  depth  of  water,  according 
to  his  soundings,  15  fathoms.  These  dimensions 
:igrc5  with  the  map  of  Don  Felipe  Bouza. 

The  length  of  the  river  San  Juan,  with  all  its 
surroundings,  from  the  lake  to  Grey  Town,  is  119 
miles,  with  a fall  of  107^_  feet.  There  are  four 
raj)ids,  viz.,  Machula,  Castillo  Viejo,  El  Nuco  and 
<1(4  Toro,  extending  over  about  six  miles,  with 
l)i-olvon  water  running  over  a rocky  bottom.  The 
San  Jaan  is  fed  by  many  tributaries,  the  largest  of 
Avhicli  are  San  Carlos  and  Serapique,  taking  their 
ris(.'  in  Costa  Eica.  The  volume  of  water  in  the 
San  Juan  varies  of  course  in  different  seasons ; at 
file  commencement  of  June,  the  lowest  stage, 
'il)Out  12,000  cubic  feet  per  second  passed  from  the 
lake.  The  greatest  rise  in  the  lake  ever  known 
was  aix  feet.  At  high  lake,  about  October,  there 
is  probably  about  40,000  and  50,000  cubic  feet  per 
second,  divided  at  the  delta  of  the  river,  of  which 
about  three-fourths  pass  out  by  the  Colorado 
branch,  and  the  remainder  by  the  San  Juan, 


The  whole  length  of  the  canal,  from  the  Lake  of 
Nicaragua  to  the  Pacific,  is  fifteen  miles  and  two 
thirds.  According  to  the  plan,  in  the  first  eight 
miles,  only  one  lock  is  necessary ; in  the  next  mile,  ! 
sixty- four  feet  of  lockage  are  required ; in  the  i 
next  three  miles  there  are  about  two  miles  of  deep 
cutting,  and  one  mile  of  tunnel,  and  then  a descent  | 
of  200  feet  in  three  miles  by  lockage  to  the  Pacific. 

Thus  far  of  the  canal  across  the  isthmus. 

The  Lake  of  Nicaragua  is  navigable  for  ships  of 
the  largest  class  down  to  the  mouth  of  the  Eiver 
San  Juan  (where  it  quits  the  lake).  This  river  has 
a fall  of  one  foot  and  six-sevenths  per  mile  to  the 
Atlantic.  If  the  bed  of  the  river  cannot  be  cleared 
out,  a communication  can  be  made  either  by  lock 
or  (iam,  or  by  a canal  along  the  bank  of  the  river. 
The  latter  would  be  more  expensive,  but  on  accoiiut 
of  the  heavy  floods  of  the  rainy  season  it  is  prefer- 
able. 

The  total  length  of  the  canal  from  sea  to  sea 
would  be  little  short  of  200  miles,  viz.,  151  from 
the  Pacific  to  the  lake,  56^  across  the  lake,  and 


119  to  the  Atlantic  ; total,  191  miles. 

The  estimate  is — 

From  the  lake  to  the  west  end  of  the  tunnel  £1,500,000 

Descent  to  the  Pacific 500,000 

From  the  Atlantic  by  canal  along  the  river  2,500,000 


£4,500,000  I 
Darien.  i 


The  remaining  project  takes  one  starting  point,  j 
namely,  the  Eiver  Atrato,  which  is  ascended  for  ( 
some  distance  and  then  quitted  for  one  of  its  I 
affluents,  the  Naipipi,  or  Truando,  for  example,  i 
whence  it  is  proposed  to  cut  a canal  to  Cupica  Bay 
or  Kelley’s  Inlet,  near  the  Bay  of  Panama.  Other 
projectors  prefer  continuing  along  the  Atrato  until 
its  shallows  are  reached,  and  thence  cutting  a canal  ( 
to  the  deep  waters  of  the  San  Juan,  which  empties 
itself  into  the  Pacific  at  Point  Chirambira.  This 
last  was  Humboldt’s  favourite  project,  and  this  is 
the  point  where  the  passage  from  sea  to  sea  has  i 
been  made,  as  described  by  him  in  his  “ Travels.”  .• 
It  appears  that  the  Padre  of  the  district,  in  1788,  i 
induced  his  Indian  converts  to  cut  a trench  between  • 
the  head  waters  of  the  San  Juan  and  the  upper 
stream  of  the  Atrato,  through  the  ravine  De  la 
Easpadura,  and  that  he  actually  passed  from  ocean 
to  ocean  in  a canoe  during  the  rainy  season.  The 
cut  is  about  three  miles  in  length,  and  has  been 
neglected  of  late  years,  but  I was  informed  by  the  i 
Alcalde  of  the  place,  when  I was  surveying  about  r 
Cupica  in  1847,  that  he  had  himself  paddled  through  j 
the  cut.  The  total  distance  from  sea  to  sea,  from  f 
the  mouth  of  the  San  Juan  to  the  mouth  of  the  i 
Atrato,  is  about  225  miles. 

At  (a  later  date  (1854-5),  an  American  gentle- 
man, named  Kelley,  entered  warmly  into  this 
matter,  and  spent  large  sums  of  money  in  regular  ; j 
surveys  and  explorations.  As  Mr.  Kelley’s  efforts  j 
at  canalisation  have  been  most  systematically  carried  i j 
out,  and  his  surveys  and  estimates  contain  some  a 
sound  information,  I insert  a few  extracts. 

The  line  wiU  proceed  direct  south  from  the  Bay  i; 
of  Candelaria,  up  the  Atrato  to  its  junction  with  :l 
the  Truando,  lat.  7*  15'  N.  and  long.  77°  8'  32"  W.  |f 
a distance  of  67  miles  1,436  yards,  whence  it  will  I 
diverge  by  the  Truando  to  the  S.W.  and  terminate  I 
at  Kelley’s  Inlet,  lat.  6°  57'  32"  N.  and  long.  78°  If 
W.  a distance  of  63  miles  1,216  yards.  It  will  i* 
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thus  have  a total  length  of  131  miles  892  yards  from 
sand  bar  to  sand  bar,  with  a minimum  width  and 
depth  throughout  of  200  and  30  feet  respectively. 

The  difference  in  the  height  of  the  tides  at  the 
two  extremities  of  the  proposed  route  has  been 
ascertained  to  be,  at  the  entrance  of  Kelley’s  Inlet 
in  the  Pacific,  12  feet  6 inches  at  spring  tides,  and 
10  feet  11  inches  at  neap  tides ; while  the  tidal 
rise  at  the  mouth  of  the  Atrato  never  exceeds  two 
feet  at  any  phase  of  the  moon. 

Colonel  Lloyd  estimated  the  mean  level  of  the 
Pacific  at  3-52  feet  above  that  of  the  Atlantic;  and 
more  recently,  M.  Garella  fixed  it  at  9 -54  feet. 
Now,  from  a series  of  careful  observations  made  in 
1835  by  Colonel  Totten,  the  engineer  of  the 
Panama  Railway,  in  Navy  Bay,  on  the  Atlantic 
side,  and  the  Bay  of  Panama,  on  the  Pacific,  it 
results  that  the  difference,  if  any,  is  exceedingly 
trifling.  Colonel  Totten  says  in  his  report,  “ Al- 
though my  observations  make  the  mean  level  of 
the  Pacific  from  0T4  to  0*75  feet  higher  than  the 
mean  level  of  the  Atlantic,  this  is  probably  owing 
to  local  circumstances  alone.  I think  I may 
therefore  state  that  there  is  no  difference  between 
the  mean  levels  of  the  two  oceans.” 

General  Considerations. 

You  have  now  before  you  an  account  of  Central 
America  in  general  outline,  and  the  three  several 
points  of  vantage  across  wLich  canals  have  been 
proposed  somewhat  more  in  detail;  it  only  remains 
to  choose  between  the  rival  proposals. 

If  we  are  to  have  a Central  American  Canal  at 
all,  there  seems  no  reason  to  doubt  that  the  choice 
wfill  fall  upon  Nicaragua,  for  the  general  consensus 
of  opinion  appears  unmistakably  to  incline  in  that 
direction,  and  most  certainly  no  valid  reason  has 
been  given  against  the  adoption  of  that  route  by 
any  one  practically  acquainted  with  the  locality  ; 
on  the  contrary,  the  Americans,  who  certainly  are 
the  best  judges,  have  made  up  their  minds  that 
Nicaragua  offers  the  best,  if  not  the  only  practicable 
passage  for  a canal  across  the  Isthmus. 

The  English,  unquestionably,  'will  in  no  shape 
attempt  to  thwart  this  decision;  indeed,  in  my 
opinion,  we  should  do  'v\"ell  to  accept  the  situation 
'with  this  proviso  only,  that  the  Nicaraguan  Canal 
must  absolutely  be  neutral  territory,  open  to  all 
comers,  entirely  unrestricted  as  a “highway  of 
nations.” 

As  w’ith  Suez,  so  'svith  Nicaragua  ; if  English 
commerce  did  not  pass  along  the  canal,  it  could 
not  be  made  to  pay  any  dividend  on  the  capital 
required,  and,  therefore,  it  would  be  indeed 
lamentable  if  our  Government  allowed  Quixotic 
notions,  such  as  prevailed  in  1846  Avith  regard  to 
free  trade,  to  influence  them  in  allowing  English 
money  to  gravitate  towards  paying  for  the  con- 
struction of  the  Nicaraguan  Canal,  so  far,  at  least, 
as  they  can  stop  it,  without  taking  very  good  care 
to  have  a quid  pro  quo. 

Until  a proper  understanding  is  arrived  at  with 
the  Lmited  States,  ensuring  us  against  the  possi- 
bility of  finding,  some  fine  day,  when  we  are  least 
prepared  for  such  an  emergency,  that  the  Monroe 
doctrine  has  been  brought  into  play  against 
English  shipping,  it  w’ill  be  politic  to  hold 
aloof  from  any  participation  in  the  under- 
taking. At  the  present  moment,  all  the  ap- 
proaches to  the  Pacific  are  practically  in  the 


hands  of  the  United  States.  In  proof  of  this,  it  is 
only  necessary  to  mention,  that  had  it  been  neces- 
cessary  to  telegraph  to  our  squadron  in  the  Pacific 
two  years  ago,  the  sudden  declaration  of  a war,  that 
message  would  not  have  reached  the  British  com- 
mander until  his  men-of-war  had  been  captured  in 
detail,  and  the  capital  of  Vancouver’s  Island,  with 
the  munitions  of  war  stored  at  Esquimaltbombarded 
and  probably  destroyed,  to  say  nothing  of  the 
complete  annihilation  of  our  grain  fleet,  numbering 
not  less  than  a thousand  ships,  freighted  to  convey 
to  our  shores  the  staff  of  life,  amounting  to 
nearly  a million  tons,  not  quarters,  of  wheat. 
Surely,  with  such  gigantic,  if  not  vital,  conse- 
quences at  stake,  our  Government  will  awake  to 
the  necessity  of  coming  to  a clear  understanding 
with  that  of  the  United  States  before  allo'wing  the 
gate  of  the  Pacific,  now  slammed  in  our  face,  to  be 
also  barred  against  us,  in  default  of  our  intelligent 
participation  in  the  enterprise  of  cutting  a canal 
between  the  Atlantic  and  Pacific  Oceans. 

With  regard  to  French  interests,  M.  de  Lesseps 
has  made  a mistake,  which  we  may  be  sure,  from 
the  generous  nature  of  his  character,  he  will 
speedily  rectify — he  has  simply  followed  a portion 
of  the  advice  of  my  old  friend,  the  far-famed  Baron 
von  Humboldt,  in  a letter  to  Mr.  Kelley,  of  which  I 
extract  the  following  paragraph : — 

“The  great  object  to  be  attained  is,  in  my  opinion,  a 
canal  -which  would  imite  the  two  oceans  without  locks 
and  -without  tunnels.  When  the  plans  and  sections  can 
be  placed  before  the  public,  a free  and  open  discussion 
will  elucidate  the  advantages  and  disadvantages  of  each 
locality ; and  the  execution  of  this  important  work, 
which  interests  the  ci-vilised  nations  of  the  two  con- 
tinents, will  be  entrusted  to  engineers  who  have  suc- 
cessfully distinguished  themselves  in  similar  enter- 
prises.” 

M.  de  Lesseps  is  the  last  man  to  be  discouraged 
by  a failure  ; probably  he  already  feels  that  he  had 
better  have  relied  on  his  own  undoubted  genius 
or  followed  up  the  proposals  of  his  great  and  good 
patron,  the  late  Emperor  Napoleon  III,  whose 
wisdom  and  forethought  are  now  conceded  on  all 
sides  ; indeed,  I cannot  do  better  than  conclude 
this  part  of  my  subject  by  publishing,  after  long 
and  close  study,  the  views  and  opinions  of  that 
sagacious  monarch  on  the  Nicaragua  Canal. 

I quote  from  a very  rare  paper,  written  by  the 
late  lamented  Emperor ; the  extracts  'svill,  I am 
sure,  find  an  honoured  place  in  the  pages  of  the 
Journal  of  the  Society  of  Arts. 

Extracts  from  a Eamphlet  written  f«-1847  hy 
Napoleon  III.  : — 

“There  are  certain  countries  which,  from  theii’ 
geographical  situation,  are  destined  to  a highly  pros- 
perous future.  Wealth,  power,  every  national  advan 
tage,  flows  into  them,  provided  that  where  nature  has 
done  her  utmost,  man  does  not  neglect  to  avail  himself 
of  her  beneficent  assistance. 

“Those  countries  are  in  the  most  favourable  con- 
dition which  are  situated  on  the  high-road  of  commerce, 
and  which  offer  to  commerce  the  safest  ports  and 
harbours,  as  well  as  the  most  profitable  interchange  of 
commodities.  Such  coimtries,  finding  in  the  intercourse 
of  foreign  trade  illimitable  resources,  are  enabled  to 
take  advantage  of  the  fertility  of  their  soil ; and  in  this 
way  a home  trade  springs  up  commensurate  -with  the 
i increase  of  mercantile  traffic. 
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“It  is  by  such  means  that  Tyre  and  Carthage, 
Constantinople,  Venice,  Genoa,  Amsterdam,  Liverpool, 
and  London  attained  to  such  great  prosperity,  rising 
from  the  condition  of  poor  hamlets  to  extensive  and 
afQuent  commercial  cities,  and  exhibiting  to  surround- 
ing  nations  the  astonishing  spectacle  of  powerful  States 
springing  suddenly  from  unwholesome  swamps  and 
marshes. 

“Venice  in  particular  was  indebted  for  her  over- 
whehning  grandeur  to  the  geographical  position  which 
constituted  her  for  centuiies  the  entrepot  between 
Europe  and  the  East ; and  it  was  only  when  the  dis- 
covery of  the  Cape  of  Good  Hope  opened  a ship  passage 
latter  that  her  pros^^erity  gradually  declined. 
iSotwithstanding,  so  great  was  her  accumulation  of 
wemth,  and  consequent  commercial  influence,  that  she 
■mthstood  for  three  centuries  the  formidable  competition 
thus  created. 

‘ ‘ There  exists  another  city  famous  in  history,  although 
now  fallen  from  its  pristine  grandeur,  so  admirably 
situated  as  to  excite  the  jealousy  of  aU  the  great  Euro- 
jiean  powers,  who  combine  to  maintain  in  it  a Govern- 
ment so  far  barbarous  as  to  be  incapable  of  taking 
advantage  of  the  great  resources  bestowed  upon  it  by 
natui'e.  The  geographical  position  of  Constantinople 
is  such  as  rendered  her  the  queen  of  the  ancient  world. 
Occupying  as  she  does  the  central  point  between  Europe, 
Asia,  and  Africa,  she  could  become  the  entrepot  of  the 
commerce  of  all  these  countries,  and  obtain  over  them 
an  immense  preponderance,  for  in  politics,  as  in  strategy, 

^ position  always  commands  the  circumference. 

Situated  between  two  seas,  of  which  like  two  great 
lakes,  she  commands  the  entrance,  she  could  shut  up  in 
them,  sheltered  from  the  assaults  of  all  other  nations 
the  most  fonnidable  fleets,  by  which  she  could  exercise 
dommion  in  the  Mediterranean  as  well  as  in  the  Black 
Sea,  thereby  commanding  the  entrance  of  the  Danube, 
Germany,  as  well  as  the  sources 
of  the  Euphrates,  which  opens  the  road  to  the  Indies, 
dictating  her  own  teians  to  the  commerce  of  Greece, 
hrance  Italy,  Spain,  and  Egypt.  This  is  what  the 
proud  City  of  Constantine  could  be,  and  this  is  what 
Montesquieu  says,  “God  per- 
imtted  that  Turks  should  exist  on  earth,  a people  the 
most  fit  to  possess  uselessly  a great  empire. 

Diere  exists  in  the  New  World  a State  as  admirably 
situated  as  Constantinople,  and  we  must  say,  up  to  the 
present  time,  as  uselessly  occupied : we  allude  to  the 
State  of  Nicaragua.  As  Constantinople  is  the  centre  of 
the  ancient  world,  so  is  the  town  of  Leon,  or  rather 
Masaya,  the  centre  of  the  new  ; and  if  the  tongue  of 
land  which  separates  its  two  lakes  from  the  Pacific 
Ucean  were  cut  through,  she  would  command,  by  her 
central  position,  the  entire  coast  of  North  and  South 
America.  Like  Constantinople,  Masaya  is  situated 
between  two  extensive  natural  harbours,  capable  of 
giving  shelter  to  the  largest  fleets  safe  from  attack.  The 
state  of  JNicaragua  can  become,  better  than  Constant!- 


nop  0,  the  necessary  route  for  the  great  commerce  of  the 
world  ; for  it  is  for  the  United  States  the  shortest  road 
to  Cluiia  and  the  East  Indies,  and  for  England  and  the 
rest  of  iM.rope,  to  New  Holland,  Polynesia,  and  the 
Avholc  of  the  western  coast  of  America. 

“The  Shite  of  Nicaragua  is  then  destined  to  attain  to 
an  extraordinary  degree  of  prosperity  and  grandeur,  for 
that  wlucli  I'WHlcrs  Its  political  position  more  advan- 
tageous than  tliat  of  Constantinople,  is  that  the  great 
maritime  powers  of  Europe  would  witness,  with  Sreat 
pleasiac,  and  not  with  jealousy,  its  attainment  of 
a station  no  less  favoimable  to  its  individual  interests 
than  to  tlie  commerce  of  the  world.  * 

“ France,  England,  HoUand,  Kussia,  and  the  United 
States  have  a great  commercial  interest  in  the  estabhsh- 
ment  of  a communication  between  the  two  oceans  ; but 
England  luis  more  than  the  other  powers  a political 
interest  in  the  execution  of  this  project.  England  will 
see  ->^111  pleasure  Central  America  becoming  a flourish. 


ing  and  powerful  State,  which  will  establish , a balance 
of  power  by  creating  in  Spanish  Ameiica  a new  centre 
of  active  enterprise  powerful  enough  to  give  rise  to  a 
great  feeling  of  nationality,  and  to  prevent,  bybackiiio- 
Mexico,  any  further  encroachment  from  the  nortlu 
EDglHiKi  "will  'witnGSs  "witli  sHtisfcictioii  the  oj)Giiiii<^  of  h 
route  ^ which  will  enable  her  to  communicate  more 
speedily  with  Oregon,  China,  and  her  possessions  in 
New  Holland.  She  will  find  in  a word  that  the  advance- 
ment of  Central  America  will  renovate  the  declining 
commerce  of  J amaica  and  the  other  English  islands  in 
the  Antilles,  the  progTessive  decay  of  which  will  be 
thereby  stopped. 

“It  is  a happy  coincidence,  that  the  political  and 
commercial  prosperity  of  the  State  of  Nicaragua  is 
closely  connected  with  the  policy  of  that  nation  which 
has  the  greatest  preponderance  on  the  sea.” 

In  the  remainder  of  his  pamphlet,  after  fully 
considering  the  cost  of  the  land,  the  Emperor 
enters  at  length  upon  his  plan  for  combining 
colonisation  with  the  canal  undertaking.  The  main 
features  of  this  plan  are  well  worthy  the  most 
careful  consideration,  and  are  here  produced  i 

“We  have  stated  that  the  secondary  profits  of  the 
canal  would  arise  from  the  increase  in  the  value  of  tho 
soil.  According  to  our  information,  the  Government 
of  Nicaragua  would  cede  to  the  company  all  the  land 
lying  on  the  right  and  left  banks  of  the  canal  through -- 
out  its  entire  course,  to  an  extent  of  two  leagues  inland, , 
forming  three  hundred  square  leagues,  or  about 
1,200,000  acres.  These  1,200,000  acres  ai*e  at  the  present 
moment  worth  Is.  6d.  per  acre.  The  proposed  gift  by 
the  Government  of  Nicaragua  to  the  company  is,  there- 
fore, now  of  the  value  of  £90,000.  If  we  deduct  from 
the  above  number  200,000  as  probably  incapable  of  cul- 
tivation, and  300,000  more  that  would  be  required  for 
the  service  of  the  company,  producing  no- income,  or  as 
concessions  to  its  engineers,  servants,  fra.,  there  will 
remain  700,000  acres  to  explore  and  improve.  The 
canal  being  accomplished,  it  will  be  easily  gr.anted  that 
these  lands  may  in  aU  probability  bear  a value  of  £2 
per  acre. 

“ £2  per  acre.  Let  us  put  it  at  £1  per  acre- only,  and. 
we  shall  have  a property  of  £700,000,  vesting  ahsolutolw 
in  the  company,  for  we  must  not  forget  that  th^  soil  is. 
here  very  fertile  ; that  they  frequently  have  more  than 
two  harvests  a-year ; that  the  indigo  produced  in. 
this  country  is  better  than  that  produced  in  the 
East  Indies;  that  the  tobacco  is  as  good  as  that  at 
Bavaria  ; that  coffee  and  sugar  are  easily  produced 
that  the  forests  are  filled  with  Brazil  wood  ; that  there- 
are  mines  to  work ; and,  finally,  that  the  waste  water 
thrown  off  the  canal  works,  would  afford  230wer  for 
manufacturing  pm-poses.  It  is  thus  evident  that  if 
the  company  should  Limit  itself  to  the  disposal  of  these 
lands  when  the  canal  is  complete,  they  would  derive 
p’eat  profit,  were  it  only  by  the  increase  of  value ; but 
in  our  opinion,  there  is  a greater  advantage  to  be  de- 
rived from  their  detention. 

“We  finally  believe  that  it  is  important  to  continue, 
with  the  construction  of  the  canal,  the  project  of  coloni- 
sation, in  order  that  the  two  undertakings  should  assist 
each  other,  and  to  enlist  as  shareholders  the  mass  of  emi- 
grants who  annually  dejoart  for  America,  and  who, 
according  to  the  statistical  information  gathered  uq>  to 
this  day,  set  forth  with  an  average  sum  per  head  of 
20.-^-  Thus  the  shares  would  be  placed  in  hands  most 


- We  read  in  the  Journal  des  Dehats,  of  the  3rd  May,  184(?,  that 
the  Society  formed  at  New  York,  the  31st  of  March,  1784,  to 
assist  the  indigent  Germans  in  the  United  States,  had  juy 
celebrated  the  sixty-second  anniversary  of  its  foxmdation.  On 
this  occasion  they  have  published  a pamphlet,  which  states, 
amongst  other  things,  that  the  number  of  German  emigrants  which 
arrived  during  the  last  year,  in  the  City  of  New  York  alone, 
amounted  to  30,667,  each  of  them  having  an  average  sum  of  £2  0 
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interested  in  the  siiccess  of  the  undertaking  ; for  those 
who  join  an  enterprise  for  the  sake  of  investment,  and 
not  mere  gamblers,  ensure  the  solidity  of  an  under- 
taking. 

‘ ‘ Tlie  capital  of  £4,000,000,  which  we  presume  to  bene- 
cessaiy  for  the  construction  of  the  canal,  should  be  divided 
into  400,000  shares  of  £10  each.  By  paying  down  the 
value  of  one  or  more  shares,  the  emigrant  shareholder 
woiild  be  entitled  on  his  arrival  in  America,  to  such 
accommodations  as  would  enable  him  to  overcome  the 
first  difficulties,  necessarily  attendant  on  early  steps  in 
colonisation.  Every  emigrant  shareholder  would  receive 
from  the  company  twenty  acres  of  land  to  cultivate,  as 
well  as  the  implements  necessary  for  that  purpose. 

“ The  700,000  acres  of  land  would  be  thus  distributed 
among  35,000  emigrants,  and  sold  to  them  on  the  fol- 
lowing terms : — Ten  years’  time  would  be  allowed  for  the 
emigrant  shareholder  to  pay  to  the  company  the  price  of 
the  twenty  acres  allotted  to  him,  as  well  as  the  outlay 
incurred  by  the  company  in  procuring  him  dwelling, 
food,  and  all  the  accommodations  required.  The  pay- 
ments should  be  made  by  annual  instalments,  and  pro- 
portionate to  the  progressive  increase  of  value  likely  to 
increase  every  year  in  the  property. 

‘ ‘ So  the  whole  of  the  first  year  having  been  entirely 
taken  up  by  preparing  and  tilling  the  g-round,  the 
emigrant  shareholder  should  not  be  made  liable  for  any 
payment  whatever  during  that  time.  The  annual  in- 
stalment should  begin  to  be  paid  off  at  the  end  of  the 
second  year,  and  accomplished  in  the  pi'ogressive 
manner  indicated  in  the  following  table  : — 


Per  Acre 
Per  Annum. 

At  the  end  of  the  first  year £0  0 0 

,,  ,,  second  year 0 10 

, , , , third  year 0 1 6 

,,  ,,  fourth  year....  0 2 0 

,,  ,,  fifth  year 0 2 6 

,,  ,,  sixth  year 0 3 0 

, , , , seventh  year. ...  0 3 6 

,,  ,,  eighth  year 0 4 0 

,,  ,,  ninth  year 0 4 6 

,,  ,,  tenth  year 0 5 0 

,,  ,,  eleventh  year. . . 0 5 G 


1 12  6 

So  every  acre  of  land  will  procure  to  the  company, 
in  the  course  of  eleven  j^ears,  a net  profit  of  £1  12s.  6d., 
and,  consequently,  700,000  acres  of  land  will  bring,  in 
the  above-stated  lapse  of  time,  the  comesponding  profit 
of  £1,137,500. 

“The  company  would  establish  as  many  villages  as 
would  be  necessaia^  for  the  number  of  colonists.  Each 
village  woTild  be  erected  on  the  most  healthy  spots,  and 
in  the  -s-icinity  of  a river.  It  would  bo  composed  of 
200  dwellings,  each  dwelling  being  appropriated  to  one 
family.  A village  would  then  cost  : — 


200  dwellings,  at  £4  each £800 

Maintenance  for  the  first  six  months,  and 

seed,  at  £4  per  family 800 

Cffiurch,  stores,  and  schools 280 

Casual  expenses 120 


£2,000 

“If  we  divide  this  sum  by  the  number  of 
families,  we  shall  find  that  the  outlay  will  be 
£10  per  family,  in  10  years,  to  be  reimbursed 
as  above  stated.  Now,  let  us  suppose  that  in 
about  10  years  the  company  has  established  175 


BtCTliug’.  Of  these  emigrants  12,225  arrived  from  Havre,  in  78 
ships;  9,647  from  Bremen,  in  77  ships;  3,718  from  Antwerp,  in 
^ ships  ; 2,525  from  Hamburg,  in  24  .ships  ; 1,959  from  Rotterdam, 
in  13  shijis ; 493  from  Ghent,  London  and  Liverpool,  in  five 
ships.  The  greater  part  took  their  direction  towards  the  Southern 
•Stetes.  In  1814,  there  arrived  only  17,999  German  emigrants  at 
New  York, 


villages,  containing  35,000  families  ; the  expense  will 
have  been  £350,000,  which  the  company  wiU  be  rein- 
bursed  by  the  annual  progressive  rate.  As  each  of 
these  families  has  been  enabled  to  buy  and  pay  for  20 
acres  of  land,  at  the  progressive  rate  above  mentioned, 
the  company  will  have  received  for  700,000  acres,  the 
siun  of  £1,137,500,  from  which,  deducting  £350,000, 
the  outlay  for  the  construction  of  the  villages,  there 
will  remain  a clear  profit  of  £787,500,  exclusive  of  the 
interest  received  on  the  outlays.  We  must  also  remark 
that  the  colonists  being  shareholders,  will  have  paid 
£787,500  to  themselves  in  their  capacity  as  a company, 
then  there  would  be  a perfect  amalgamation  of  interest 
between  the  shareholders  and  the  colonists,  who  would 
be  equally  interested  in  the  success  of  the  undertaking. 
Thus  deducting  the  sum  from  the  amount  of  £4,000,000 
necessary  for  the  construction  of  a canal,  the  capital 
expended  would  be  about  £3,200,000  only,  bringing  a 
net  profit  of  £600,000  or  10  per  cent,  per  annimi. 

‘ ‘ At  present,  when  the  colonist  goes  to  America,  he 
finds  no  dwelling,  no  advance  of  capital,  and  often  no 
employment ; on  our  plan,  on  the  contrary,  by  means 
of  a share,  he  is  sure  to  find,  on  arriving  in  America,  a 
wholesome  dwelling,  livelihood  for  six  months,  fertile 
lands,  and  a commimity  already  settled.  Moreover,  a 
part  of  the  money  paid  for  the  purchase  of  his  land 
would  come  back  to  him  as  a shareholder,  and  in  about 
10  years  his  property  would  not  only  be  freed  from  all 
burdens,  but  he  might  expect  at  that  period,  that  both 
his  share  in  the  canal  and  his  land  would  be  doubled  in 
value. 

‘ Thus  our  project  protects  all  interests,  the  capitalists 
realises  large  profits,  and  the  emigrants  partake  of  the 
benefits  with  a moral  certainty  of  future  prospsrity. 
This  neglected  country  speedily  changes  to  flourishing 
towns,  its  lakes  are  covered  with  fleets,  and  its  wealth 
is  increased  by  the  progress  of  agriculture  and  com- 
merce.” 

‘ ‘ Central  America  can  emerge  from  her  present 
languor,  only  by  following  the  example  of  the  United 
States,  namely,  by  borrowing  from  Europe  labour 
and  capital  for  this  their  first  object.  Independent 
of  the  advantages  of  its  geographical  position, 
and  of  the  fertility  of  its  soil,  the  State  of 
Nicaragua  presents  to  European  emigrants  advantages 
Avhich  are  not  to  bo  found  in  the  United  States.  In  the 
North  of  America,  the  population  settled  itself  in  the 
beginning  on  the  eastern  coast  gradually  extending  in- 
land. As  long  as  the  uncultivated  lands  were  not  far 
from  the  sea,  the  European  emigrants  easily  found 
employment,  but  now  the  case  is  altered,  and  the  gTeat 
number  of  foreigners  that  daily  arrive  in  the  United 
States,  become  for  the  following  reason  a burden  to  the 
nation.  The  uncultivated  lands,  where  adventurers 
may  easily  find  employment,  are  three  hundred  leagues 
from  the  coast,  and  as  in  most  instances  the  emigrants 
are  destitute  of  means  to  reach  those  remote  districts, 
they  become  in  the  towns  on  the  coast  a pi’ey  to  in- 
dolence and  misery. 

‘ ‘ In  Central  America  the  reverse  woidd  be  the  case  ; 
the  indigenous  population  has  settled  by  preference  on 
the  coast  of  the  Pacific  Ocean,  deserting  all  that  part 
situated  opposite  the  ancient  world,  so  that  when  the 
country  is  in  a position  to  require  colonists  and  European 
labourers,  they  may  arrive,  through  the  canal,  to  places 
already  inhabited,  and  the  population  will  gradually 
extend  from  the  west  to  the  east,  and  not,  as  in  the 
United  States  from  the  east  to  the  west,  thus  getting 
nearer  to  Europe  in  proportion  as  it  increases,  and  offer- 
ing facilities  to  the  new  colonists,  till  they  reach  the 
extreme  borders  of  the  country. 

“The  prosperity  of  Central  America  is  connected 
with  the  interests  of  civilisation  at  large,  and  the  best 
means  to  promote  the  welfare  of  humanity  is  to  knock 
down  the  barriers  which  separate  men,  races, _ and 
nations.  This  course  is  pointed  out  to  us  by  the  Christian 
religion,  as  well  as  by  the  efforts  of  those  great  men  who 


80 


JOUENAL  OF  THE  SOCIETY  OF  aETS,  December  19,  1879. 


have  at  intervals  appeared  in  the  world.  The  Christian 
faith  teaches  ns  that  we  are  all  brothers,  and  that  in  the 
eye  of  Grod  the  slave  is  equal  to  the  master,  as  the 
Asiatic,  the  African,  and  the  Indian  are  alike  equal  to 
the  Europeans.  On  the  other  hand,  the  great  men  of 
world  have  by  their  wars  co -mingled  the  various  races 
of  the  world,  and  left  behind  them  some  of  those  im- 
perishable monuments,  which,  in  levelling  moimtains, 
opening  forests,  and  canalising  rivers,  has  a tendency 
to  upset  these  obstacles  which  divide  mankind,  and 
to  unite  men  in  communities,  communities  in 
peoj)le,  people  in  nations.  War  and  commerce 
have  civilised  the  world.  The  time  for  war  is 
gone  by  ; commerce  alone  pushes  its  conquests. 
Let  us,  then,  open  to  it  a new  route  ; let  us  approximate 
the  people  of  Oceania  and  Australia  to  Europe  ; and  let 
us  make  them  partakers  of  the  blessings  of  Christianity 
and  civilisation.  To  accomplish  this  great  "undertaking, 
"we  make  an  appeal  to  all  religious  and  intelligent  men, 
for  this  enterprise  is  worthy  of  their  zeal  and  sympathy. 
We  invoke  the  assistance  of  all  statesmen,  because  every 
nation  is  interested  in  the  establishment  of  new  and 
easy  communication  between  the  eastern  and  western 
parts  of  the  globe.  Finally,  we  call  upon  capitalists, 
because  whilst  they  are  promoting  a glorious  under- 
taking, they  are  sme  to  derive  a large  profit  thereby.” 


Part  III. 

Personal  Exjplanation. 

Before  proceeding  to  place  before  you  the  views 
and  opinions  which  I entertain  in  respect  to  cut- 
ting a canal  across  Central  America,  it  is  only  right 
that  I should  indicate  the  range  of  my  experience, 
and  show  cause  for  the  confidence  with  which  I 
express  those  views  and  opinions. 

In  this  respect,  I cannot  do  better  than  quote 
from  my  printed  address  to  the  Paris  Congress, 
which  I was  unable  to  attend,  owing  to  a severe 
accident,  breaking  the  left  knee-cap,  which 
literally  tied  me,  at  that  time,  by  the  leg  : — 

“I  may  say  that  between  the  years  1845  and  1851  I 
was  engaged,  ‘ on  and  off,’  on  the  surveys  of  the  coast 
line  of  the  Pacific  Ocean,  from  Cape  Corrientes  to  the 
port  of  Beale  jo,  especially  in  and  around  the  Bay  of 
Panama— a coast  of  about  1,000  miles— my  attention 
being  particularly  chrected  to  the  G-ulf  of  San  Miguel, 
the  approaches  of  the  Nippi,  to  the  Chepo,  or  Bayano 
river,  a route  having  the  recommendation  of  possessing 
a waterway  approaching  the  Atlantic  Ocean  nearer 
than  any  other,  and  to  the  magnificent  harbour  of 
Bealejo  in  Nicaragua. 

“ On  the  Atlantic  coast  I have  had  an  equal,  if  not 
more  extensive,  experience. 

“Between  1859  and  1861  I was  stationed  as  senior 
naval  officer  between  Cape  Gracios  a Dios  and  Colon,  or 
Asj)imvall,  and  since  that  time  I have  often  crossed 
Central  America.  I have  been  no  less  than  six  times 
through  Nicaragua,  and  possess  an  accurate  section  with 
tlio  tlicodolite  between  the  Atlantic  and  the  Lake  of 
Nicaragua,  on  a line  parallel  to  and  about  40  miles 
distant  from  the  river  San  Juan. 

[Tliat  section  you  will  see  on  the  wall  behind  me.] 

“ T liavo  pointed  out  f idly  in  my  works,  ‘The  Gate 
of  llu;  Pacific,  1SG6,’  and  ‘ Dottings  by  the  Boadside, 
1869,’  and  lliis  meeting  is  of  course  aware  that  there 
are  still  oilier  routes  to  the  northward;  such  as  that 
tlirougli  Tcliuantcpec  and  Honduras,  for  which  latter 
State  I was  for  some  time  Special  Commissioner,  and 
for  moi  0 than  a year  devoted  my  best  attention  towards 
completing  the  Intcr-Oceanic  Bailway ; but  circum- 
stances over  Avhich  I had  no  control  prevented  me  from 
achieving  that  object.  I am  bound  to  say,  however, 
that  I still  have  faith  in  it,  and  believe  the  Government 


of  the  country  would  satisfy  the  just  claims  of  their 
creditors  to  the  last  dollar,  if  only  those  creditors  would 
bring  a gentle  pressure  to  bear,  and  insist  upon  pay- 
ment, if  not  in  money,  then  in  land,  in  exchange  for 
their  bonds.” 

Political.  I 

There  is  a phase  of  the  question  before  us  to  -night  i 
which  must  not  on  any  account  be  neglected,  for, 
after  all,  it  has  quite  as  important  a bearing  as  the 
physical  geography,  plus  the  engineering  considera- 
tions of  the  enterprise,  both  put  together  ; I mean 
the  political  or  diplomatic  aspect  of  the  situation. 

We  have  now  to  ask  ourselves  how  far  the  enterprise 
of  effecting  a junction  between  the  Atlantic  and 
Pacific,  by  means  of  a canal  capable  of  transport- 
ing ships  from  one  ocean  to  the  other,  across  the 
Isthmus  of  Central  America,  may  affect  the’jiolitical 
relations  of  the  great  nations  affected  by  it. 

To  arrive  at  a solution  of  this  problem,  I must 
first  point  out  the  nature  of  interest  which  each  of 
the  nations  named  seems  to  possess  in  the  proposed 
enterprise. 

In  the  order  of  interest  I have  already  adopted, 

I may  point  out — 1.  That  a canal  across  Central  i 
America  would  be  the  gate  of  the  Pacific  to  the  United  i 
States,  a gate,  moreover,  which  no  American  states-  | 
man  would  allow  for  one  moment  to  be  in  the  i 
governmental  keeping  of  any  other  country  what- 
ever. 2.  That  England’s  concern  in  the  undertaking 
is  chiefly  to  further  a supply  of  cheap  gi'ain  from 
California;  last  year  no  less  than  a thousand  sail- 
ing vessels,  averaging  1,000  tons  each,  rounded 
Cape  Horn,  bound  for  England  with  a cargo  of  tho  I 
“ staff  of  life,”  and  it  is  obvious  that  by  shortening  j 
the  passage  and  avoidmg  Cape  Horn,  freights  and  I 
insurance  would  rule  less,  and  consequently  grain  i 
could  be  placed  in  the  English  market  at  a lower  i 
price.  I 

At  the  same  time  it  may  be  as  well  to  warn  tho  • 
United  States  that  in  this  case  England’s  necessity  ' 
would  not  be  their  opportunity,  for  there  are  other  1 
places  besides  California  from  whence  we  may  { 
draw  a supply  of  grain,  with  far  more  ease  and  I 
certainty,  and  at  considerably  less  cost.  The  f 
Euphra"tes  Valley,  for  instance,  which  in  ancient 
times  was  the  granary  of  the  world,  and  which  1 
England,  by  merely  lifting  up  her  little  finger,  ? 
could,  within  a very  short  time,  restore  to  its  pids-  ; 
tine  importance,  and  that  not  only  in  British  f 
interests  as  a great  field  for  British  colonists,  but  i 
eminently  in  furtherance  of  her  duty,  under  the 
secret  treaty,  by  advancing  the  prosperity  and  civili- 
sation of  Asia  Minor. 

But  taking  a broad  view  of  the  position,  it  is  quite 
in  accordance  with  the  best  interests  of  the  United 
States  to  join  hand  and  glove  with  England  in  the 
canalisation  of  Central  America ; at  all  events,  with-  ; 
out  the  co-operation  of  English  capital  and  trade,  j 
this  is  certain,  the  canal  would  not  prove  a paying  : 
concern  to  the  United  States ; indeed,  it  would  take 
very  much  the  character  of  a white  elephant. 

With  regard  to  France,  the  canal  is  more  a | 
matter  of  sentiment  than  a real  want,  and  in  point  | 
of  fact  the  French  people  for  the  next  century  can 
afford  to  remain  in  blissful  ignorance,  whether  a 
canal  across  Central  America  exists  or  not.  Never-  i 
theless,  the  proposed  work  is  of  a nature  to  com- 
mand the  respect  if  not  the  enthusiasm  of  the  i 
French  people,  and,  therefore,  taking  all  the  pros  ' 
and  cons  into  consideratiou,  it  may  be  quite  worth 
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I the  while  of  France  to  join  -with  England  and 
.America  in  a sort  of  co-partnership  to  make  the 
iproposed  canal  a grand  international  work.  The 
cordial  union  of  the  thi-ee  nations  is  very  desirable 
.upon  every  ground,  but  how  is  this  to  be  effected. 
B)’  treaty  ? Certainly  not ; for  treaties,  now-a- 
-days,  are  only  made  to  be  broken. 

How,  then,  can  this  union  be  made  ? Why,  in  a 
business-like  manner,  for  business  purposes.  Let 
the  three  nations  join  hands  and  become  partners 
for  the  purpose  of  carrying  out  this  grand  under- 
taking, and  let  the  three  nations  weld  themselves 
into  one,  as  it  were,  by  each  undertaking  a 
guarantee  of  1 per  cent,  on  the  capital  required. 

The  requisite  money,  no  matter  what  the  amount, 
would  then  readily  be  raised  at  3 per  cent.,  under  a 
joint  guarantee  of  the  greatest  nations  in  the 
world. 

Admiral  Ammen,  U.S.N. 

Before  placing  before  you  the  suggestions  I have 
to  offer,  it  is  only  fair  that  I should  inform  you  of 
the  views  of  the  American  Government  in  respect 
to  the  Interoceauic  Transit,  as  laid  down  by 
Admiral  Ammen,  at  Paris,  in  May  last. 

In  his  address  to  the  Congress,  he  clearly  and 
unmistakably  points  to  Xicaragua  as  having  the 
preference,  after  exhaustive  surveys,  over  every 
other  part  of  the  Isthmus  of  Central  America. 

The  facts  and  figures  mentioned  by  Eear- Admiral 
Ammen  are  conclusive,  as  will  be  seen  by  the 
followmg  summary  of  the  information  which  he 
gave  to  the  Congress  : — 

Extracts  from  the  Address  of  Rear-Admiral  Daniel  Ammen, 
U.S.  Xavy,  Jlce-Rrcsident  of  the  Congress,  Member  of 
the  Inter -Oceanic  Canal  Commission,  appointed  by  ILE. 
the  President  of  the  United  States,  in  eomplianee  with 
a resolution  of  the  Congress  of  the  United  States  of 
Amcriea. 

Nicaragua  Route. 

Tlie  rainfall  is  comparatively  small.  Our  observations 
at  Lake  Nicaragua,  e.vtenchug  over  one  year,  show  an 
annual  rainfall  of  forty-eight  inches,  or  L22  meters. 
There  i.s  a distinct  dry  season  of  between  five  and  six 
months,  when  work  in  progress  woidd  not  be  delayed 
or  injimed,  and  but  httle  interruption  need  be  appre- 
hended in  the  rainy  season  on  that  section  of  canal 
between  the  lake  and  the  Pacific,  as  the  rain  generally 
falls  at  night,  with  occa.sional  showers  during  the  day. 

There  is  abundant  good  stone,  hydrauhe  and  other 
hme,  wood,  and  bamboos,  which  may  be  found  very 
advantageous  in  the  construction  of  harbours. 

There  is  a considerable  population,  well  disposed,  and 
when  they  can  have  remunerative  employment,  fairly 
industrious.  The  country  has  an  abundant  cattle 
supply  of  good  quahty  for  food,  and  other  productions 
which  woidd  furnish  the  main  subsistence  for  labom’ers 
on  the  canal,  with  a convenient  water  transportation  in 
general  along  the  fine  of  ship  canal  as  located,  and  lake 
communication  with  an  extensive,  populated,  and  fertile 
re,” ion.  This  water  communication  can  be  greatly 
increased,  by  the  construction  of  a six  foot  canal  to  Lake 
Managua,  at  an  inconsiderable  cost,  and  when  completed 
would  make  the  supphes  of  all  kinds  superabundant. 
Between  Lake  Nicaragua  and  the  Pacific,  near  the  line 
of  the  projected  canal,  several  passable  roads  exist,  and 
whatever  other  roads  might  be  required  over  this  short 
distance  coidd  readily  be  made  at  inconsiderable  cost. 
There  is  an  inexhaustible  water  supply  in  its  lake  of 
2,800  miles  of  superfice,  which  equalises  floods  and 
makcn  the  daily  changes  small  in  the  disojiarge. 

Tt  ha.s  ai4  excellent  harbour  on  the  Pacific  Qoast  at 


San  J uan  del  Sur,  conveneent  for  anchorage  as  Brito 
itself  would  be  improved  as  a harbour,  inasmuch  as  the 
vessel  in  transit  would  have  time  to  regulate  her  steam 
and  be  pointed  fair  to  enter  the  canal  at  any  assigned 
time.  This  reduces  the  necessity  of  a harbour  at  Brito 
to  simply  securing  a perfectly  smooth  entrance  to  the 
canal. 

Lake  Nicaragua  affords  every  facility  for  an  inter- 
change of  carg-oes  that  may  be  desired. 

The  west  coast  and  the  valley  of  the  lake  are,  as 
compared  with  the  eastern  slope,  comparatively  healthy, 
and  upon  the  eastern  slope  a considerable  part  of  the 
labour  can  be  done  by  means  of  dredging  machines. 

The  approaches  to  both  entrances  are  superior  in  ad- 
vantages to  those  of  either  of  the  two  other  routes  with 
which  the  Nicaragua  route  is  compared. 

These  considerations  would  seem  to  warrant  the  belief 
that  cost  of  construction,  including  material,  would  be 
far  less  than  upon  either  of  the  two  other  routes  com- 
pared, as  will  be  more  fully  shown  hereafter. 

Panama  Route. 

The  mean  annual  rainfall  at  Aspinwall  in  a series  of 
seven  years  is  found  to  be  124-25  inches,  or  3-15  metres. 
A diy  season  exists,  but  it  is  limited  to  two  or  three 
months,  lessening  the  effective  time  for  labour  and  of 
comparative  healthfulness  of  the  labourers  employed, 
the  wet  being  the  sickly  season. 

No  building  material  suitable  is  known  in  that 
region.  The  ties  and  railroad  telegraph  poles  on  the 
Panama  Railroad  are  brought  from  Carthagena  or  else- 
where. 

The  population  is  inferior  to  Nicaragua  in  ability 
to  furnish  subsistence  for  a large  number  of  labourers. 

By  means  of  the  railroad  already  constructed,  a canal 
under  construction  would  have  a convenient  transporta- 
tion at  whatever  cost  might  be  agreed  upon. 

The  cost  of  the  feeder  and  adjuncts,  as  well  as  other 
disadvantages,  notwithstanding  the  shortness  of  the 
line,  as  shown  by  maps,  plans,  and  estimates,  make  a 
total  of  94,511,360  dols.,  as  against  those  of  the 
Nicaragua  route  of  65, 722, 137  dols.  on  a common  basis  of 
cost  of  material  and  labour,  when  in  Nicaragua  the 
material  is  near  at  hand  and  subsistence  abundant,  and 
on  the  Panama  route,  or  in  its  region,  there  is  no 
material  for  construction,  inferior  subsistence  and  less 
favourable  climatic  conditions  for  labour,  as  before 
stated. 

Darien  Route. 

Although  the  mean  annual  rainfall  is  not  known, 
there  is  no  doubt  of  the  fact  that  it  is  largely  in 
excess  of  the  rainfall  in  Aspinwall,  on  the  Pa,nama 
route.  There  is  only  a nominal  dry  season,  as  at  any 
time  a precipitation  of  several  inches  is  likely  to  occur, 
and  actually  does  occur  many  times  yearly  during  the 
so-called  “ diy  season.” 

The  building  material  supposed  to  be  available  is  con- 
fined to  wood. 

The  population  is  so  scant  as  to  be  unable  to  furnish 
either  assistance  or  subsistence  for  even  an  inconsider- 
able number  of  labourers. 

The  River  Atrato  would  furnish  transportation  to  the 
mouth  of  the  River  Napipi.  Along  the  line  of  the  pro- 
jected canal  the  country  is  alternately  rough  and 
covered  with  swamps,  so  that  groat  labour  would  be 
necessary  to  construct  roads  to  secure  even  wagon  trans- 
portation, for  subsistence,  and  material  for  construe- 
tion. 

Under  such  conditions  the  projected  feeders  requisite 
would  be  made  at  great  additional  cost,  as  well  as  the 
projected  tunnel  and  locks.  In  dimensions  the  projected 
tunnel  is  as  follows  : — Length,  5,633  metres  ; height, 
35-96  metres;  width,  18-29  metres. 

On  the  Atlantic  slope  there  ai’e  twelve  projected  locks 
of  3-14  metres  lift,  and  on  the  Raoiflo  slope  ten  of  4-54 
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metres  lift,  the  summit  level  being  43*59  metres  above 
mean  tide. 

With  the  view  of  having  a definite  comparison,  the 
estimate  for  material  and  labour,  so  far  as  they  are 
identical,  were  made  on  a common  basis  with  Nicaragua. 
The  cost  of  this  basis  is  given  as  98,196,894  dollars,  but 
it  is  quite  apparent  that  with  the  lack  of  material  con- 
venient of  subsistence  and  transportation,  as  well  as  the 
absence  of  a dry  season,  and,  above  aU,  the  impossi- 
bility of  making  even  an  approximate  estimate  of  the 
cost  of  a tunnel  under  such  conditions,  that  the  actual 
cost  of  the  execution  of  the  work  would  be  far  in  excess 
of  the  estimate. 

The  same  physical  conditions — the  absence  of  a dry 
season  and  a general  lack  of  material  for  construction, 
except  wood,  and  the  lack  of  subsistence — were  found 
to  exist  by  all  our  parties  at  various  times  on  what  is 
known  properly  as  the  Isthmus  of  Darien  and  of  all  the 
region  lying  south  of  it. 

It  is  impossible  not  to  be  struck  'with  the  com- 
mon sense  of  these  remarks  of  Admiral  Ammen. 
I know  the  Napipi,  I know  Panama,  and  I know 
Nicaragua,  and  I cordially  endorse  the  American 
preference  for  the  latter. 

Suggestions. 

I have  now  to  offer  a few  suggestions,  and  pro- 
pose a plan  by  which  I hope  to  aid  those  who  will 
embark  in  the  enterprise  of  constructing  a canal, 
through  Nicaragua,  from  the  Atlantic  to  the 
Pacific. 

The  great  difficulty  to  be  overcome  in  the  con- 
struction of  a canal  across  Nicaragua  is  the  making 
and  maintaining  the  harbour  of  Greytown,  on  its 
Atlantic  terminus.  My  friend,  the  late  Mr.  Eobert 
Stephenson,  the  great  engineer,  when  I was  with 
him  in  Egypt  in  1858,  used  to  say  that  he  was 
acquainted  with  the  deltas  of  all  the  great  rivers 
of  the  world,  but  that  he  was  not  aware  of  a single 
instance  in  which  a harbour  was  maintained  at  the 
mouth  of  any  of  such  rivers.  Now,  the  Eiver  San 
Juan  de  Nicaragua  has  a delta  at  its  mouth,  but 
no  other  delta  in  the  world  is  so  capricious.  In 
1850,  a squadron  of  H.M.’s  ships  rode  securely 
at  anchor  in  the  harbour  of  Greytown;  but 
in  1800,  when  I was  stationed  as  senior  naval 
officer  in  that  locality,  the  sand-bar,  which  made 
tlie  harbour,  stretched  across  very  nearly  from 
shore  to  shore,  leaving  only  sufficient  depth  of 
water  for  the  very  smallest  coasting  craft.  A few 
years  later  there  was  again  a considerable  opening, 
and  so  matters  went  on,  but  now  for  some  time  it 
has  been  completely  closed.  A strong  norther 
is  sufficient  to  shut  up  the  harbour,  while  a high 
river  will  re-open  an  entrance.  Mr.  Eobert 
kStephenson’s  dictum,  therefore,  as  to  the  enormous 
difficulties  to  be  encountered  in  the  attempt  to  form 
a liarbour  at  the  delta  of  any  great  river,  is  more 
than  borne  out  in  the  case  of  Greytown. 

I <'im  well  aware  that  an  exception  has  occurred 
to  tliis  ruling  in  the  case  of  the  Mississippi,  where 
Mr.  Eads  has  succeeded  in  obtaining  a depth  of 
twenty-seven  feet,  under  high  pressure  from  Con- 
gress ; but  the  problem  is,  how  to  maintain  that 
dci)th  at  anything  like  a paying  cost.  If  the 
engineering  difficulties  could  be  overcome,  in  form- 
ing and  maintaining  a harbour  at  Greytown,  the 
other  obstacles  to  the  opening  of  the  canal  from 
ocean  to  ocean  would  bo  found  of  secondary  im- 
portance, although  it  cannot  be  denied  that  the 
Eiver  San  Juan  is  more  or  less  encumbered  with 


shoals  and  rapids,  and  with  sudden  rises  in  the 
rainy  season  of  from  20  to  40  feet,  making  the 
control  difficult ; but  to  my  mind  Greytown  itself 
would  alone  completely  swamp  the  enterprise. 
Under  these  circumstances  it  seems  desirable  to 
suggest  an  alternative  route,  with  very  different 
dimensions  for  the  canal,  and  a consequent 
diminution  of  cost  from  that  at  present  contem- 
plated. 

Starting  from  Monkey  Point,  now  called  Pirn’s 
Bay,  on  the  Atlantic,  40  miles  north  from  Grey- 
town, I should  commence  by  cutting  a canal  from 
the  inner  part  of  that  bay  down  to  the  Eama  river, 
a distance  of  about  10  miles.  The  Eama  river  itself 
carries  deep  water  about  twenty  miles  into  the 
interior  ; the  remaining  seventy  miles  to  the  Lake 
of  Nicaragua  would  traverse  land,  offering  no 
particular  difficulty,  as  may  be  seen  by  the  section 
which  is  suspended  behind  me. 

From  San  Miguelito,  on  the  Lake  Nicaragua,  by 
M^ay  of  Tipitapa,  to  the  northern  shores  of  Lake 
Managua,  there  is  nothing  which  an  engineer 
would  consider  a difficulty  in  these  days.  The 
remainder  of  the  canal  to  the  embarcadero  of  Port 
Eealejo,  on  the  Pacific,  can  scarcely  be  said  to 
afford  a field  for  engineering  skill,  the  great 
difficulty  being  the  supply  of  water  for  the  canal, 
but,  inasmuch  as  Lake  Managua  is  higher  than 
the  Pacific,  this  is  not  insurmountable.  The 
distances  by  this  route  would  be  as  follows  : — 

Miles. 


Pun’s  Bay  to  Lake  of  Nicaragua 100 

Lake  Navigation 85 

Eio  Panaloya  or  Tipitapa  20 

Lake  Managua 40 

Lake  to  Eealejo  45 
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occupying,  at  four  miles  an  hour,  say,  three  days. 

I must  point  out  that,  in  this  scheme,  a deep- 
water canal  is  not  even  contemplated ; a depth  of 
eight  feet  would  be  amply  sufficient,  the  vessels 
being  raised  and  transported  on  pontoons  by  the 
process  which  has  been  successfully  used  in  the 
Victoria  Docks  for  years.  A ship  of  the  largest 
tonnage  is  raised  within  half  an  hour,  and  the 
pontoon,  only  drawing  four  feet  of  water,  is  hauled, 
with  the  ship  securely  resting  upon  it,  into  a 
shallow  dock  for  its  reception.  It  is  needless  to 
say  how  considerably  the  cost  of  the  canal  works 
would  be  reduced  if  such  a plan  were  adopted, 
while  there  are  other  advantages,  such  as  cleaning 
the  ship’s  bottom  in  transitu,  just  as  if  she  were 
in  dock,  the  doing  of  which  would  effect  a saving 
to  the  owners,  by  increase  of  speed,  almost,  if  not 
quite  sufficient,  to  pay  the  canal  dues. 

Another  suggestion  I wish  to  make  is  this  : first 
open  in  the  proposed  direction  a complete  transit 
from  Pirn’s  Bay  to  Eealejo  by  means  of  a railroad 
and  lake  steamers.  It  must  be  apparent  how 
materially  this  would  cheapen  the  canal  works, 
if  only  by  enabling  the  engineers  to  avoid  many 
an  obstacle  which,  without  such  a pilot,  would  be- 
sure  to  crop  up  and  impede  the  works.  Besides, 
such  a transit  would,  I have  reason  to  believe,  earn 
enough  to  pay  interest  on  the  canal  capital  within 
a year  of  its  construction,  and  I believe  that  tho 
works  of  the  railroad,  a light  single  line,  might 
be  finished  in  about  a year  after  turning  the  first, 
turf.  The  advantages  to  be  gained  by  adopting 
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the  plan  I have  just  proposed  seem  to  me  obvious; 
but  I will  go  even  farther,  and  suggest  that  this 
railroad,  from  Pirn’s  Bay  to  the  Lake  of  Nica- 
ragua, should  be  built,  even  if  the  canalisation  of 
the  Eiver  San  Juan  is  determined  upon,  because 
then  the  engineers  could  be  supplied  with  all 
their  requirements  with  the  stream  instead  of 
against  it. 

An  estimate  is  always  a delicate  matter  to  deal 
with,  and  I shall  not  attempt  to  go  into  detail, 
but  take  the  outside  sum  of  £20,000  a mile,  and 
the  outside  length  of  my  proposed  route  at  300 
miles,  upon  nearly  one  half  of  which  distance  no 
outlay  will  be  needed,  so  that  practically,  my 
estimate  is  £40,000  a mile  ; the  total  sum  required 
would  then  amount  to  six  millions  as  the  outside 
cost  of  a water  communication  from  ocean  to 
ocean,  including  the  pilot  transit  I have  already 
mentioned. 

I do  not  believe  there  would  be  any  difficulty  in 
raisiug  six  millions  sterling  in  Ameiica,  England, 
and  France,  for  such  purposes,  if  only  a land 
warrant  for  a five  acre  plot  were  given  as  a bonus 
with  each  £10  share.  This  would  necessitate  a 
grant  of  land  with  the  concession  of  some  5,000 
square  miles  on  each  side  of  the  Canal  of  Nicara- 
guan territory,  between  ihe  Atlantic  and  the  Lake 
of  Nicaragua,  and  would,  no  doubt,  be  readily 
given.  But  I think  it  will  be  admitted  by  every- 
body, that  such  a work  as  joining  the  Atlantic 
and  Pacific  Oceans  should  not  be  left  to  private 
enterprise.  It  is  surely  a work  of  sufficient  magni- 
tude] to  enlist  international  support,  especially  if 
that  support  can  be  shown  to  require  a pecuniary 
outlay  only  of  the  smallest  dimensions,  and  that 
only  for  two  or  three  years. 

Let  us  assume  the  capital  to  be,  as  I said  just 
now,  six  millions.  Now,  if  England,  America,  and 
France,  would  join  hands,  and  each  guarantee  1 
per  cent  on  that  amount,  we  should  have  a joint 
guarantee  of  3 percent. — inducement  sufficient  for 
English  investors  alone  to  take  up  the  whole  sum 
in  less  than  a week.  V/hat  is  1 per  cent,  on 
£6,000,000  ? £60,000  a year — a sum,  I venture  to 

think,  annually  wasted  on  any  vote  exceeding  one 
million  of  the  Navy  estimates.  And  what  do  we 
get  for  our  money  P Why,  at  the  least,  a consoli- 
dation of  the  friendly  feeling  between  tliis  country, 
the  United  States,  and  France,  far  more  lasting 
and  binding  than  could  be  effected  by  any  treaty 
merely  guaranteeing  the  neutrality  of  the  route. 
"SVe  should  be  joint  proprietors  of  the  canal,  and 
that,  inmy  judgment,  is  the  only  safe  arrangement 
to  be  made,  considering  the  tremendous  stake  in- 
volved. 

Conclusion. 

In  the  preceding  remarks,  I have  endeavoured  to 
place  before  you  a bird’s-eye  view  of  the  efforts 
which  have  been  made,  notably  by  the  Paris  Con- 
gress, to  resuscitate  the  project  of  cutting  a canal 
across  the  Isthmus  of  Central  America  ; I have  also 
tried  to  give  you  a general  idea  of  Central  America 
itself,  and  the  various  proposals  made  to  effect  a 
junction  across  it : and  I have  pointed  out  why 
the  isthmus  at  Nicaragua  is  more  favourable  for 
the  construction  of  a canal  than  at  Panama ; finally 
submitting  to  you  my  own  plans  and  proposals 
based  upon  long  practical  experience  on  the  spot. 
At  last  the  day  appears  to  have  arrived,  for  which 


I have  worked  hard  for  twenty  years  at  no  mean 
expenditure  of  time  and  money. 

If  the  Government  is  blind  to  British  intei-ests- 
and  has  lost  that  spirit  of  enterprise  through  which 
our  forefathers  raised  the  nation  to  its  present 
greatness  ; if  the  Government  neglect  to  take  up  a 
proper  position  towards  a project  so  closely  inter- 
woven with  the  future  of  the  United  Kingdom,, 
then  such  degeneracy  must  be  deplored,  and  theirs 
is  the  responsibility. 

Myinterestin  Nicaragua,  or  rather  Mosquito,  is  as 
great  as  ever ; I still  own  considerable  property  there,, 
many  thousand  acres  of  land,  and  the  freehold  of  the 
Atlantic  Terminus  at  Pirn’s  Bay,  but  I say  now  to- 
the  present  Government,  as  I wrote  to  that  of  1859, 
and  recorded  in  my  book,  ‘ ‘ The  Gate  of  the  Pacific,”' 
published  in  1863,  that  I simply  hold  this  property 
in  trust  for  the  national  benefit,  and  my  great 
ambition  is  that  it  may  prove  useful  to  further  the 
prestige  and  maintain  the  power  of  old  England. 


DISCUSSION. 

Mr.  Cornelius  "Walford  said  he  had  been  familiar 
with  the  different  projects  for  a canal  across  this  isthmus 
for  the  last  20  years.  He  had  read  Captain  Pirn’s  first 
book  upon  it,  and  every  report  published  since.  He 
had  also  conversed  with  M.  de  Lessex^s,  and  he  had 
long  hoped  that  this  scheme  would  assume  the  position 
which  it  was  now,  he  trusted,  about  to  take  in  the 
X^ubhc  mind ; — that  some  step  would  in  fact  be 
taken  to  show  that  in  this  case  England  did  not 
make  the  same  mistake  she  did  ■with  reference  to  the 
Suez  Canal,  and  follow  the  same  do-nothing  x^olicy.  It 
was  due  almost  entirely  to  one  man,  the  late  Lord 
Palmerston,  that  England  took  no  part  in  that  great 
work  ; but  although  a Liberal  Minister  had  done  so 
much  to  stop  the  progress  of  commerce  in  that  direction, 
he  was  glad  to  say  that  another  Minister  since  had  done 
something  to  helx?  us  out  of  the  condition  into  which 
we  had  fallen.  He  was  sure  the  time  would  come 
when  the  Society  of  Arts  or  some  other  Society  would 
take  steps  to  see  that  this  scheme  was  placed  well 
before  scientific  and  financial  men,  and  that  England 
would  have  an  ox)portunity  of  showing  some  I'egard 
for  the  construction  of  that  canal,  the  best  mode  of 
constructing  it,  and  the  uses  to  wliich  it  should  be 
ax^plied.  Captain  Pirn’s  scheme  appeared  to  be  a very 
good  one.  Reference  had  been  made  to  the  supxiosed 
differences  of  level  betAveen  the  Mediterranean  and 
Red  Seas  as  an  objection  to  the  Suez  Canal;  but  he 
had  lately  been  visiting  the  great  lakes  of  America, 
which  differed  in  level  40,  50,  or  60  feet,  and  by 
the  construction  of  locks,  there  was  x^i’^c^ica-fiy  no 
difficulty  in  passing  from  one  to  the  other  ; so  that,  even 
if  there  were  these  difficulties,  they  would  be  no  argu- 
ment against  the  scheme  going  forward.  Cax>tain  Pirn 
had  shoAvn  that  there  was  a feasible  scheme,  and  ho  only 
hoped  that  it  would  be  carried  mxt . 

Mr.  Trelawney  Saunders  said  he  had  taken  great  in- 
terest in  this  subject  for  many  years,  and  therefore,  could 
not  refrain  from  saying  a word  or  two  upon  it.  Capt. 
Pirn  had  told  them  that  he  had  explored  the  coast  of  this 
remarkable  isthmus  on  both  sides,  and  they  knew  that 
various  attempts  had  been  made  to  explore  the  interior 
along  various  lines,  but  it  struck  him  that  if  they  were 
to  undertake  a work  of  this  land  as  an  international 
scheme,  the  three  great  nations  setting  about  it  should 
not  commit  themselves  to  any  project  whatcA^er  unless 
they  had  a thorough  survey,  not  only  of  the  ports  and 
coast  on  each  side,  but  also  a complete  examination  of  the 
interior  of  the  country,  so  as  to  lay  bare  the  whole  of  the 
facilities  and  difficulties  wherever  they  existed.  This 
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had  not  yet  been  done.  The  various  schemes  urged 
upon  the  notice  of  the  public  were  merely  local  schemes, 
based  more  or  less  on  local  observation,  leaving  them  still 
in  the  dark  as  to  the  other  parts  of  the  isthmus  that  re- 
mained still  imsurveyed.  Lieutenant  Wise,  who  repre- 
sented a family  interest  in  the  scheme  proposed  by  the 
late  Emperor  Napeleon,  went  out  to  the  Isthmus  of 
Darien  for  the  purpose  of  making  a particular  survey 
of  that  portion,  but  entirely  failed  in  accomplishing  his 
object.  The  scheme  he  set  before  the  pubho  was  one 
based  upon  his  observation,  from  an  accessible  hill  near  the 
the  coast,  of  a depression  in  a mountain  range,  which  de- 
pression he  never  explored.  He  (Mr.  Saunders)  would 
repeat  that  a thorough  trigonometrical  survey  and  level- 
ling of  the  isthmus  was  the  first  step  to  be  taken  after 
the  determination  of  the  maritime  question,  before  any 
further  conclusion  could  be  arrived  at  with  regard 
to  the  practical  cutting  of  an  interoceanic  canal.  He 
thought  that  everyone  must  agree  with  this  conclusion, 
and  he  hoped  that  this  Avould  not  be  a damper  upon  the 
project  of  Captain  Pirn,  for  he  felt  sure  he  would  him- 
self allow  the  desirability  of  accomplishing,  in  the 
interests  of  science  and  of  the  object  in  view,  such  a 
great  work  as  the  survey  of  the  district  would  be.  It 
ought  not  to  be  a work  of  great  difficulty ; the  area 
was  not  great,  and  was  easily  accessible  at  every  point. 
The  only  difficulty,  he  was  informed,  arose  from  the 
remnants  of  the  ancient  native  tribes,  who  were  supposed 
to  have  found  their  permanent  refuge  not  far  from 
the  Panama  Railway.  The  making  of  such  a survey 
would  of  itself  attract  public  attention  to  the  subject, 
and  give  that  confidence  which  was  so  necessary  to 
enable  them  to  enter  with  any  spirit  upon  such  an 
enterprise. 

Mr.  Christopher  Cooke  said  that,  as  long  ago  as  June, 
1847,  there  was  a discussion  at  the  Institute  of  Civil 
Engineers  on  this  subject,  when  it  was  stated,  by  Mr. 
Glynn,  that  the  distance  across  the  isthmus  was  39 
miles,  and  it  had  been  surveyed  in  1828  by  Mr.  Lloyd, 
who  determined  the  difference  of  level  between  the  two 
oceans  to  be  only  3^  feet.  He  also  referred  to  another 
French  survey  in  1846,  which  confirmed  the  view  that 
there  were  no  engineering*  difficulties. 

Mr.  O’CIery,  M.P.,  said  it  had  been  rumoiu’ed  for 
some  considerable  time  past  that  the  United  States 
Government  was  opposed  to  the  scheme  of  the  Panama 
Canal,  and  he  should  hke  to  know  if  it  were  the  fact 
that  the  Government  was  favourable  to  a canal  through 
Nicaragua,  because  the  first  practical  step  to  be  taken 
would  be  to  reconcile  the  United  States  Government  to 
this  great  object. 

Mr.  Robert  B.  Buckley  said,  as  an  engineer  of  some 
<!xperience  in  the  making  of  canals,  he  should  like  to  ask 
Cajdain  Pirn  one  or  two  questions.  He  understood 
that  the  canal  was  to  be  supplied  with  fresh  water,  ad- 
mitted in  the  higher  levels,  and  that  the  two  sides  of 
the  canal  sloped  down  on  either  side,  and  would  have 
to  be  worked  by  locks.  He  should  like  to  know  from 
what  .source  the  water  to  feed  the  canal  would  come. 
He  understood  that  the  rainfall  in  the  district  was  only 
48  in.,  as  compared  with  120  lower  down  the  isthmus, 
and  that  noai*ly  all  the  rain  fell  in  some  three  or  four 
months.  Ho  shoidd  therefore  think  it  probable  that  in 
tlie  dry  season  the  oupply  available  for  the  canal  would 
be  small,  and  hardly  sufficient.  He  had  seen  a canal 
taken  oil  from  one  of  the  largest  Indian  rivers, 
the  Sonc,  whicli  had  a discharge  in  the  rainy 
season  of  730,000  feet  a second,  so  dry  in  the  hot  season 
that  the  navigation  was  comj)letely  stopped.  Another 
question  of  importance  was  the  soil  through  which  the 
canal  was  to  be  cut ; was  it  sand  or  clay  f If  the  soil 
wero  sandy,  the  supply  which  would  be  necessary  to 
keep  it  open  would  be  very  large  indeed  at  first.  He 
had  seen  a reach  of  canal  only  six  miles  long  require 


150  feet  of  water  per  second  to  keep  it  open  for  the  first 
few  days  after  water  was  let  in.  The  thii’d  question 
was  with  regard  to  the  pontoons,  on  which  he  under- 
stood it  was  proposed  to  carry  the  sliips  through  the 
canal.  Did  the  estimate  of  six  milhons  include 
these  pontoons  ? because  it  seemed  to  him  they 
would  form  a very  important  item.  If  there  were 
only  ten  ships  a day,  and  they  each  took  four  days 
to  pass  through,  forty  or  fifty  pontoons  would  be 
required,  and  as  he  supposed  that  vessels  of  4,000  tons 
would  use  the  canal,  the  pontoons  would  have  to  be  of 
large  size,  and  would  probably  cost  something  like 
£20,000  a piece,  or  a £1,000,000  altogether.  He  did  not 
know  whether  Captain  Pirn  had  considered  the  difficidty 
of  docking  loaded  ships,  but  he  feared  the  operation 
would  be  found  to  be  rather  dangerous. 

The  Chairman  regretted  there  were  not  more  gentle- 
men present  inclined  to  discuss  a subject  of  such  vast 
importance.  Mr.  Saunders  had  referred  to  the  insuf- 
ficiency of  the  examinations  as  yet  made  of  the  isthmus  ; 
but  he  thought  there  was  some  misapprehensions  on  the 
subject.  Various  attempts  had  been  made  to  obtain  sur- 
veys of  the  whole  isthmus,  and  he  had  in  his  possession 
a very  extensive  and  complete  survey  made  by  the 
United  States  Government  several  years  ago,  wlrich  he 
should  be  very  happy  to  show  Mr.  Saunders,  in  which 
as  many  as  seven  different  routes  across  the  isthmus 
were  proposed.  The  two  selected  were,  he  believed,  the 
one  at  Tehuantepec  and  the  Nicaragua  Canal.  Those 
were  the  two  which  the  United  States  officers  desired  to 
see  established.  Mr.  Saunders  was  quite  correct  in  say- 
ing that  before  any  Government  undertook  a work  of 
this  magnitude,  it  would  be  essentially  necessary  to 
have  a complete  survey  of  the  whole  continent,  but  those 
acquainted  with  such  operations  would  know  that  the 
whole  isthmus  offered  very  great  facilities  for  carrying 
on  triangulation,  and  when  that  was  effected,  the  subor- 
dinate surveys  could  easily  be  carried  through,  and  the 
different  triangles  filled  in  to  any  extent  which  might  be 
necessary  for  the  purpose  of  judging  of  the  propriety  of 
any  particular  route.  No  doubt,  if  the  Governments  of 
the  United  States,  France,  and  England,  were  brought 
to  undertake  the  matter  jointly,  the  survey  would  be 
completed  in  a short  time.  He  would  remind  them  that 
this  was  no  new  subject,  for  from  the  time  that  Central 
America  was  first  opened  by  the  Spaniards,  the  question 
of  crossing  the  isthmus  had  always  been  before  the  con- 
querors of  that  New  World.  It  was,  therefore,  high  time, 
after  the  lapse  of  four  centuries,  that  it  should  be 
brought  to  a conclusion.  Captaiu  Pirn’s  name  had  been 
connected  with  these  schemes  to  a great  extent ; he  was 
known  to  be  one  of  the  greatest  authorities  on  the  ques- 
tion of  the  different  routes ; he  had  devoted  himself  for 
many  years  to  the  subject ; and  he  (the  Chairman)  had 
no  doubt  that  the  question  which  had  been  raised, 
both  in  France  and  England,  by  Captain  Pirn  and  M. 
de  Lesseps,  would  be  successfully  worked  out  before  the 
end  of  the  century.  At  any  rate,  he  hoped  that  Captain 
Pirn  would  live  long  enough  to  see  the  work  which  he 
had  commenced  so  long  ago  brought  to  a satisfactory 
conclusion. 

Captain  Bedford  Pirn,  in  replying  to  the  observations 
which  had  been  made,  first  referred  to  the  Suez  Canal 
as  mentioned  by  Mr.  Walford.  He  said  he  went  over 
the  whole  of  the  ground  with  the  late  Robert  Stephen- 
son, and  read  a paper  upon  it  before  the  Geographical 
Society,  before  the  first  spadefull  of  sand  was  dug. 
He,  with  Mr.  Stephenson  and  Lord  Palmerston,  set  his 
face  most  firmly  against  the  idea  of  the  Suez  Canal, 
and  he  had  not  seen  the  smallest  reason  to  alter  his 
opinion  down  to  the  present  moment.  He  was  very 
sorry  that  there  was  such  a thing  as  the  Suez 
Canal.  If  any  gentlemen  from  Manchester,  con- 
nected vdth  cotton  spinning,  were  present,  they  would 
agree  with  him,  that  instead  of  the  cotton  coming 
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to  Mtinchester  as  it  used  formerly  to  do,  it  had  been 
stopped  on  the  shores  of  the  Mediterranean,  where 
splendid  cotton  factories  had  been  thrown  up,  robbing- 
us  thereby  of  an  immense  amount  of  trade.  Old 
England  had  always  been  his  first  consideration ; he 
had  been  taught  as  a midshipman  so  to  think,  and  he 
hoped  he  shoidd  take  with  him  into  his  grave  as  an 
adminil—  for  he  supposed  he  should  attain  that  rank  in 
due  time — the  same  spirit  of  looking  to  England  before 
everything.  He  was  anxious,  therefore,  that  England 
shoxdd  not  make  the  same  mistake  with  regard  to  the 
Nicaraguan  Canal  as  she  did  about  the  Suez.  He  quite 
agreed  with  Ms  friend,  the  Chevalier  O’Clery,  that  they 
should  come  to  terms  with  the  United  States  Govern- 
ment before  haUng  anything  to  do  with  the  j)ractical 
building  of  the  canal ; then  they  would  find  that  they 
had  a useful  work,  and  a door  wliich  could  not  be 
slammed  in  their  faces  the  moment  they  wanted  to  use 
it.  Mr.  Saunders  spoke  about  the  insufficiency  of  the 
surveys,  and  that  was  quite  true,  as  reg-ards  Nica- 
ragua, for  he  believed  the  section  now  exhibited  was 
the  only  one  in  existence.  Mr.  Bailey  had  nothing 
to  do  with  any  section  between  the  Atlantic  and 
the  lake,  though  he  made  sections  from  the  lake  to 
the  Pacific.  But,  with  regard  to  the  other  portions, 
the  Americans  had  spent  an  immense  deal  of  time  and 
money  on  the  work.  Captain  Strain’s  journeys  across 
at  Darien  were  sometliing  marvellous,  and  the  same  re- 
mark would  apply  to  other  portions,  from  Tehuantepec 
down  to  Darien.  Many  yeai's  ago,  Ms  old  ship,  the 
Herald,  did  a good  deal  of  smweying  work  there  (though 
he,  personally,  was  not  fortunate  enough  to  take  any 
part  in  it  beyond  coast  work),  and  some  of  the 
officers,  notably  Lieut.  'Wood  and  Capt.  Kellett,  even 
penetrated  some  way  into  the  interior.  Mr.  Buckley’s 
questions  were  no  doxibt  the  most  important,  and  he 
would  endeavour  to  answer  them.  He  (Capt.  Pirn) 
professed  to  be  a surveyor,  but  not  a ci\dl  engineer, 
and  he  was  adxised  in  this  matter  of  the  pontoons  by 
Ms  friend,  Mr.  Latimer  Clark,  who,  he  regretted,  had 
been  prevented  by  an  important  engagement  from  being 
present.  He  was  sure,  however,  that  Mr.  Clark  would 
be  glad  to  give  !Mr.  Buckley  every  information  on  the 
matter  if  he  woxild  call  on  Mm,  and  for  Mmself,  he  could 
assure  him  that  no  matter  liow  deeply  a ship  was  loaded, 
she  coMd  be  easily  raised  on  to  the  pontoons  by  this 
system.  The  cost  of  the  pontoons  would  be  nearer  £5,000 
than  £20,000  each,  and  Mr.  Clark  woidd  be  happy  to 
afford  every  information  as  to  the  mode  of  lifting  and 
transport.  In  regard  to  the  soil,  there  was  not  such 
a tMng  as  an  atom  of  sand  to  be  seen.  He  was  not  a 
geologist,  but  a more  clayey,  muddy  soil  he  never  went 
through  in  the  world  ; they  were  often  in  mud  up  to 
their  iMddles.  The  water  courses  through  the  section 
were  very  numerous  ; as  could  be  seen  by  the  section 
on  the  wall. 

Mr.  Buckley  asked  if  they  were  constantly  running  ? 

Captain  Pim  .said  they  ran  veiy  fast  when  he  was 
there.  The  number  of  pontoons  would  of  course 
depend  on  the  number  of  .ships  passing  through  the 
canal,  but  he  did  not  think  that  ves.sels  so  large 
as  4,000  tons  would  go  there.  He  believed  the  I 
ships  likely  to  use  the  canal  would  be  sailing  vessels, 
not  exceeding  2,000  tons  burthen.  According  to ' 
Admiral  Maury,  there  were  little  monsoons  in  Nicaragua 
to  bring  sMps  up  at  each  end  of  the  caual,  so  that  sail- 
ing vessels  would  be  attracted  there.  Still,  tliere  was  no 
doubt  that  a sMp  of  4,000  tons  deeply  loaded  coidd  be 
raised  on  a pontoon  and  carried  through  the  caual. 
The  Cliairman,  in  his  remarks  on  the  surveys,  had,  he 
thought,  dispo.sed  of  his  friend  Mr.  Saunders  in  the 
most  conclusive  manner ; and  he  had  only  to  thank  him 
for  Ms  kind  wishes,  and  to  say  that  he  sincerely 
hoped  he  might  live  to  see  the  canal  put ' 
through.  He  had  taken  the  deepest  interest  j 
in  the  matter  for  20  of  the  best  years  of  Ms  life,  and  he  ' 


should  like  to  see  it  completed.  In  answer  to  another 
question  from  a member,  he  said  the  pontoons  woidd  be 
towed  by  small  paddle-wheel  tugs. 

Mr.  Buckley  asked  if  it  would  be  possible  to  take  a 
man-of-war  through  the  canal  ? 

Captain  Pim  said  he  was  particularly  anxious  that  no 
man-of-war  should  be  allowed  to  go  near  the  canal. 
If  he  had  his  way  he  would  not  allow  a man-of- 
war  to  go  within  30  or  40  miles  of  either  end 
of  the  Suez  Canal,  and  the  same  with  this  one.  He 
wished  it  to  be  a highway  of  nations  for  commerce, 
and  commerce  only. 

The  Chairman  then  propo.sed  a cordial  vote  of  thank.s 
to  Captain  Bedford  Pim  for  his  valuable  paper,  and  for 
the  public  spirit  he  had  shown  in  the  matter. 

Mr.  Walford  begged  to  second  the  motion.  Captain 
Pim  had  been  the  pioneer  in  tMs  matter,  and  although 
he  had  been  the  object  of  much  abuse  in  connec- 
tion with  it,  he  had  still  the  courage  to  come  for- 
ward and  proclaim  his  belief,  and  to  help  on,  to 
the  best  of  his  ability,  this  great  work  in  the 
interest  of  the  commerce  of  the  world. 

The  motion  having  been  carried. 

Captain  Pim,  in  returning  thanks,  said  that  whenever 
the  Society  of  Arts  asked  him  to  come  and  read  a paper 
on  any  subject  which  he  understood,  it  ahvays  afforded 
him  great  pleasure  to  do  so. 


MISCELLANEOUS. 


NOTES  ON  COMMERCIAL  PLANTS  REFERRED 
TO  IN  THE  REPORT  ON  KEW  GARDENS 
FOR  1878. 

The  recently  issued  “Report  on  the  Progress  and 
Condition  of  the  Royal  Gardens  at  Kew  during  the 
year  1878”  contains  a large  amount  of  information  on 
medicinal  plants,  food  plants,  and  commercial  plants 
generally. 

Cinchonas. — On  this  subject  it  is  stated  that  in  the 
early  part  of  last  year  the  cultivation  of  these  important 
plants  at  Hakgalla,  in  Ceylon,  suffered  very  severely 
fi'om  the  imusually  wet  season. 

On  the  introduction  of  Columbian  barks  into  India, 
Sir  J.  Hooker  writes  : — “The  bark  of  the  trees,  how- 
ever, which  were  cut  down  by  the  planters  on  showing 
signs  of  bad  health,  sold  in  the  London  market  at  prices 
little,  if  anything,  below  those  obtained  for  the  finest 
imbroken  strips,  peeled  from  iierfectly  healthy  trees.” 
The  Indian  Government  sent  Mr.  R.  Cross  to  New 
Grenada,  for  the  purpose  of  bringing  to  England,  for 
eventual  transmis.sion  to  India,  plants  of  the  species  of 
Cinchona,  yielding  the  “ Soft  Columbian”  and  “Hard 
Carthagena  ’ ’ barks  of  commerce.  He  arrived  in  this 
country  in  March  of  last  year  with  five  wardian  cases 
containing  400  jilants  of  the  former  and  200  of  the 
latter.  The  hard  Carthagena  included  as  many  as  .six 
different  kinds.  Further  information  confirms  the 
prospect  of  success  in  the  cultivation  of  Cinchona  in 
Jamaica.  A parcel  of  bark  of  Cinchona  sticcbubra 
from  Jamaica,  sold  in  London  in  Sej)tember,  fetched 
2s.  lOd.  per  lb.,  being  a higher  price  than  was  reached 
by  either  East  Indian  or  Ceylon  bark  sold  at  the  same 
time. 

Cork  Oaks  for  the  Punjab. — Of  the  cork  oaks  intro- 
duced into  the  Punjab  from  Kew,  in  1875,  28  are  i-e- 
ported  to  be  alive  at  Palampur,  and,  for  the  most  part, 
healthy,  having  grown  to  a height  of  about  18  inches. 
In  other  parts  numbers  of  trees,  varying  in  height  from 
a few  inches  to  about  two  feet,  are  thriving. 

Fodder  Plants. — A good  deal  of  attention  is  given  in 
the  present  report  on  the  subject  of  new  fodder  plants. 
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On  this  subject  the  report  says: — “The  discovery  of 
new  and  easily  cultivated  fodder  plants,  especially  those 
adapted  to  hot  countries,  is  a matter  which  now  excites 
great  attention  in  India  and  the  Colonies.  It  is  inevit- 
able that  this  should  be  the  case,  as  the  primitive  physi- 
cal conditions  of  newly  settled  coxmtries  gradually  give 
way  before  the  changes  brought  about  by  their  occupa- 
tion for  agricultural  and  other  industrial  purposes. 
Both  in  North  and  South  Australia  the  conservation  of 
the  natural  pasture  is  already  attracting  grave  consider- 
ation. Where  the  mischief  is  gone  too  far  and  is 
irremediable,  the  vegetation  which  is  gone  must  be 
replaced  by  some  substitute  foreign  to  the  soil.” 
Amongst  the  more  important  of  the  fodder  plants  which, 
during  the  past  year,  came  under  notice  at  Kew,  were 
JPrangos  pabularia  and  prickly  comfrey. 

The  most  recent  introduction  as  a fodder  plant  is  that 
known  as  the  Teosinte  {Euchlaena  luxurians),  already 
referred  to^  in  this  Journal.  The  seeds  of  this  plant  have 
been  plentifully  distributed  from  Kew,  having  been  sent 
to  the  Bahamas  and  the  West  Indies  generally,  Cyprus, 
South  and  Tropical  Africa,  Australia,  the  United  States, 
and  other  places. 

The  grass  is  essentially  tropical  in  its  habits.  Mons. 
Thozet  in  Queensland  found  single  seeds  to  give  rise  to 
as  many  as  32  stems,  each  12  feet  high.  Dr.  Schwein- 
furth  is  said  to  have  harvested  at  Cairo  as  many  as 
12,000  seeds  as  the  produce  of  three  single  grains,  and 
Vice-Consul  Calvert  states  that  at  the  same  place  in  July 
of  last  year  “ the  plant,  after  having  been  mown  down, 
grew  one  foot  in  four  days.  ’ ’ 

The  superintendent  of  the  Botanic-gardens,  Singa- 
pore, writingunder  date  of  October,  1878,  says  that  he 
intends  growing  the  Euchlaena  largely,  as  it  promises  to 
turn  out  an  excellent  fodder  plant  for  that  country. 
Dr.  Schomhurgk,  in  his  report  on  the  Botanic -gardens, 
Adelaide,  abstracts  of  which  were  given  in  the  Journal 
for  August  22nd,  1879,  p.  876,  speaks  very  highly  of  this 
grass  on  account  of  its  power  of  flourishing  in  very  dry 
situations. 

Drom  the  United  States  the  Commissioner  of  Agricul- 
ture reports  the  attempt  to  extract  sugar  from  the  stalks, 

‘ but  though  a fair  proportion  of  syrup  was  obtained, 
crystallisation  could  not  be  induced,  and  the  results  were 
amsatisf  actory . ’ ’ 

India-ruhher. — The  subject  of  the  introduction  and 
acclimatisation  of  the  various  india-rubber  yield- 
ing plants  into  India  and  the  British  Colonies,  has  been 
jjut  before  the  readers  of  the  Journal  at  different  times 
as  progress  has  been  made.  With  regard  to  the  Seveas 
and  Caatilloas,  the  Para  and  Central  American  rubber 
plants  respectively,  a good  deal  of  information  is  given 
as  to  the  progress  of  the  plants.  In  May  of  last  year, 
they  were  reported  in^  Ceylon,  both  at  Peradeniya  and 
at  Ileneratgodde  as  doing  remarkably  well.  The  Ueveas 
v/ero  nearly  12  feet  high,  and  were  already  quite  hand- 
soiae  trees.  The  Castilloas  also  had  grown  into  broad 
.spreading  trees. 

Plants  of  Hevea,  CastiVoa^  and  of  the  Ceara  rubber 
have  ])eou  sent  from  the  Botanic -gardens,  Singapore, 
to  Queensland,  where  they  have  arrived  in  good  condi- 
tion. The  two  former  have  also  been  introduced  into 
Perak  from  Singapore..  The  Ilcveas  are  said  to  have 
taken  to  that  country  immensely,  the  plants  being,  in 
February  last,  12  to  14  feet  high.  The  had 

groAvn  into  a spreading  tree,  10  feet  high,  with  branches 
6 feet  long.  AVith  regard  to  their  propagation,  Mr. 
Alurton,  of  the  Botanic-gardens,  Singapore,  says  that 
he  has  found  that  the  half-ripened  shoots  with  a shield 
of  hard  wood  are  best,  but  unless  kept  tolerably  dry, 
are  very  apt  to  rot  off. 

PlaTits  of  the  Para  rubber  {Revea)  have  been  sent  to 
Dr.  Kirk  at  Zanzibar,  as  well  as  to  the  Fiji  Islands  ; in 
the  latter  case,  it  is  stated,  without  success.  They 
appear  also  to  have  failed  at  Assam,  which  failure  is 
attributed  to  the  comparatively  low  temperature.  Large 
quantities  of  Ceara  rubber  plants  have  been  sent  during 


the  year  to  Madras  and  Calcutta.  The  opinions  of  Dr. 
King,  of  the  Botanic-gardens,  Calcutta,  is  thus  ex- 
pressed : — “ Ceara  rubber  is  going  to  be  a success 
here.”  From  Ceylon  large  supplies  of  the  plant  have 
been  distributed  to  Calcutta,  Burmah,  Madras,  and 
Singapore.  At  the  last-named  place  the  plants  seem 
unable  to  withstand  the  wet  season. 

With  regard  to  the  East  Indian  rubber  tree  (Ficus 
elastica),  Mr.  Mann  says,  in  his  report  for  1876-77 ; — 
“The  planting  of  caoutchouc  trees  has  not,  as  yet, 
emerged  altogether  from  the  experimental  stage,  for 
although  no  doubt  remains  that  the  tree  will  grow 
most  luxuriantly  in  the  locality  chosen,  the  different 
ways  in  which  the  young  trees  have  been  planted  did 
not  all  succeed  equally  well.”  Mr.  Mann  found  that  the 
best  cuttings  do  not  transplant  so  well  as  seedlings,  and 
that  raising  plants  from  seed  is  the  method  of  propa- 
gation which  must  be  chiefly  depended  on.  The  total 
area  under  cultivation  at  Charduar  was  572  acres, 
112  acres  additional  having  been  cleared  for  planting. 
Of  the  Fijian  caoutchouc  plants  which  have  been  referred 
to  two  genera  of  Apocynacese,  it  is  considered  not 
improbable  that  they  w^  prove  to  belong  to  one 
species  {Alstonia  plumosa). 

Two  other  species  of  Alstonia  also  yield  caoutchouc. 
One  of  these  is  A,  scholaris  (see  Journal^  1864, 
p.  30),  which  is  widely  distributed  through  the  tropics 
of  the  old  world.  The  other  is  A.  costulata,  a native  of 
the  Malayan  archipelago,  which  is  described  by  Main- 
gay  as  “ abounding  in  pure  caoutchouc.” 

In  a recent  mission  to  British  Gruiana,  by  Mr.  Prestoe, 
the  Grovernment.  Botanist  at  Irinidad,  he  discovered  a 
species  of  Revea,  at  the  penal  settlement  on  the  Maza- 
rvmi  river.  Mr.  Prestoe  says,  “From  what  I saw,  I 
have  no  doubt  that  this  tree  exists  in  the  forests  of 
Gruiana  in  unbounded  plenty.  Some  of  the  leading 
colonists  knew  of  the  india-rubber  being  sometimes 
collected  by  the  Indians,  but  I met  with  no  one  who  had 
any  notion  of  the  tree  producing  it,  the  supposition 
being  that  it  was  produced  by  a species  of  large-leaved 
Ficus E 

The  subject  of  rubber -yielding  plants  is  concluded  by 
a reference  to  the  Liberian  kind,  furnished  by  TIrostigrna 
Vogelii,  and  recently  introduced  by  Mr.  Thomas  Christy, 
and  also  by  a reference  to  other  African  and  some 
Malayan  kinds,  much  information  concerning  which  has 
been  received  at  Kew. 

Liberian  Coffee. — With  regard  to  Liberian  coffee,  the 
more  g-eneral  cultivation  of  which  over  the  surface  of 
the  globe  has  occupied  a great  deal  of  attention  during 
the  past  three  or  four  years,  a good  deal  is  said  in  this 
report.  From  Dominica,  formerly  a well  known  coffee- 
growing country,  reports  come  of  the  success  of  the 
Liberian  kind.  Over  and  above  the  more  robust  habit 
of  growth  over  the  Coffea  Arahica,  the  freedom  in  seed- 
ing, and  the  larger  size  of  the  seeds  themselves,  the  plants 
have  another  advantage — that  of  the  fruits  remaining 
so  long  on  the  trees  after  ripening  as  to  afford  ample  time 
to  gather  the  entire  crop  with  comparatively  few  hands. 
With  the  old  Coffea  Arahica,  plantations  in  Dominica 
often  suffered  considerable  loss  in  consequence  of  the 
ripe  berries  dropping  to  the  ground,  and  rotting  before 
they  could  be  gathered.  From  Singapore,  a report  says 
that  two  of  the  plants  sent  there  from  Kew  in  1877, 
when  they  were  not  two  inches  high,  were  setting  fruit 
at  the  end  of  last  year.  An  average  tree  on  the  first 
Liberian  coffee  estate  opened  at  Kalutara,  Ceylon,  was 
found  in  November  last  to  bear  1,500  berries,  which  was 
calculated  to  be  at  the  rate  of  150  bushels  to  the  acre, 
equivalent  to  8*3  cwt.  of  clean  coffee.  It  is  hoped  that 
by  means  of  this  kind  of  coffee,  vast  tracts  in  Ceylon 
of  abandoned,  or  semi- abandoned  low  lying  land,  will 
be  redeemed  for  cultivation.  The  ravages  of  the  coffee 
disease  in  Ceylon,  caused  by  the  rapid  spread  of  a 
microscopic  fungus  (Remileia  vastatrix),  has  occupied  a 
large  amount  of  scientific  attention  lately,  since  the  life 
history  of  the  disease  has  been  known,  with  a view  to 
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its  extermination.  ]Mr.  Morris,  late  assistant-director 
of  the  Royal  Botanic -garden,  Pei'adeniya,  who  has 
devoted  much  thought  to  this  subject,  writes: — “I 
have  obtained  very  important  results  with  a mixture  of 
sulphur  and  coral-lime  in  the  proportion  of  one  to  three. 
The  action  of  the  sulphur  seems  to  be  much  quickened, 
and  the  cost  reduced  to  almost  a third.  In  addition  to 
this,  no  special  blower  is  required,  for  a coolie  supplied 
with  the  mixture  in  a bag  can  jiowder  the  tree  very 
effectually  by  hand,  and  the  smallest  quantity  of  the 
powder  deposited  on  the  under  side  of  the  leaves  is 
sxifficient  to  destroy  the  filaments  very  thoroughly.  The 
planters  can  now  treat  the  whole  of  their  estates  in  a 
week  or  10  days,  and  at  a cost  not  exceeding  50s.  per 
acre.  I cannot  hope  to  see  anything  more  satisfactory 
than  tliis.  The  coral-lime  used,  wliich  must  be  un- 
slaked, will  prove  a va,luable  dressing  to  the  soil,  and 
thus  the  leaf-disease  specific,  pure  and  simple,  viz.,  the 
sulphur,  will  cost  only  20s.  to  25s.  per  acre. 

Oil  Palm  for  Labuan. — The  introduction  of  the  African 
oil  palm  ( Elceis  gidnccnsis)  into  Labuan  has  been  under 
consideration  for  some  time.  A supply  of  fresh  seeds 
were  received  from  the  West  Coast  of  Africa  in  1877 
and  sent  to  Labuan,  where  they  were  planted  on  the 
island  of  Daat.  The  acting  G-ovemor  reports  that  this 
experiment  resulted  in  establisliing  700  young  trees. 
These  have  since  been  transplanted,  and  are  now  said 
to  be  in  a most  healthy  condition. 

Tomatoes,  onions,  tobacco,  and  cigars  are  amongst 
the  new  commodities  that  are  being  exported  from  the 
Bahamas  in  quantities,  the  export  of  the  first-named 
article  amounting,  during  1878,  to  20,000  crates. 

Bumia  Cotton. — With  regard  to  Bamia  cotton,  about 
which  so  much  was  said,  and  more  expected,  some  two 
or  three  years  since,  the  distribution  of  the  seed  has 
resulted  in  varying  success.  Mr.  Chapman  reports  from 
Alexandria: — “ Here  the  Bamia  plant  is  mostly  a 
failure,  requiring  an  immense  amount  of  water,  and 
growing  too  tall,  as  high  as  15  feet.”  On  the  other 
hand.  Acting- Consul  Calvert  reports  from  the  same 
place  at  the  end  of  last  year: — “The  Bamyah  cotton, 
introduced  in  this  coimtry  four  years  ago,  the  cultivation 
of  which  is  yearly  increasing,  is  giving  satisfactoiy  re- 
sults to  the  grower  and  consimier,  and  has  commanded 
this  season  exceptionally  high  values,  having  obtained  in 
Liverpool  the  classification  of  extra  fine  Ashmuni,  and  the 
comparatively  small  quantity  available  this  season  has 
been  eagerly  sought  after.”  It  has  been  tried  experi- 
mentally in  various  parts  of  India  with  varying  success. 
The  qiiahty  of  the  cotton  has  not  appeared  to  be  materi- 
ally different  from  that  of  ordinary  Egyptian. 

Gutta  Shea. — The  sohd  oil  or  fat  obtained  from  the 
seeds  of  Butyrospermum  parkii,  which  is  known  in  West 
Africa  as  Shea  butter,  has  of  late  years  been  used  for 
soap  making,  being  imported  only  in  comparatively 
small  quantities,  from  300  to  500  tons  annually.  In 
consequence  of  its  adaptability  for  making  only  hard 
soaps,  it  is  mostly  used  in  combination  mth  other  oils. 
Messrs.  Henderson,  soap  makers  of  Glasgow,  in  using 
the  Shea  butter  for  the  purpose  of  their  business,  have 
produced  a substance  to  which  they  have  given 
the  name  of  gutta -shea.  “ It  is  present  in  Shea  butter 
to  the  amount  of  ‘5  to  "75  per  cent.  It  appears  to 
resemble,  in  many  respects,  gutta-percha,  but  is  more 
brittle.  It  is  insoluble  in  alcohol,  a mixture  of  alcohol 
and  ether,  acids,  and  alkalies.  It  is  slightly  soluble  in 
pure  ether  and  ordinary  animal  and  vegetable  oils  and 
fats.  From  the  extremely  small  proportion  in  which  it 
is  present  in  Shea  butter,  its  extraction  would  not  be 
profitable.  And,  regarded  as  a bye -product,  it  does 
not  appear  to  be  suitable  for  any  purpose  to  which 
gutta-percha  itself  is  applied.  The  Kew  Museum 
possesses  a specimen  of  a substance  akin  to  the  latter  in 
its  properties,  which  is  yielded  by  the  Shea  butter  tree. 
It  is  possible  that  the  so-called  Gutta- shea,  which  is 
present  along  with  fatty  matters  in  the  seeds,  may  have 
some  connection  with  this.” 


A new  tanning  material  is  announced  in  the 
pods  of  Wayatea  spieata,  a scrambling,  thorny, 
leguminous  shrub,  native  of  the  Concan.  These 
pods  have  been  found,  on  analysis,  to  contain  15 
per  cent,  of  tannic  acid.  Living’  seeds  of  this  new 
commercial  plant  have  been  received  at  Kew  and  dis- 
tributed to  Demerara,  Dominica,  Jamaica,  Trinidad, 
and  other  places. 

Paper -making  Materials. — In  consequence  of  the  very 
great  importance  of  the  adaptation  of  new  materials 
for  paper-making,  a great  deal  of  consideration  is  given 
in  the  Kew  report  to  this  subject,  more  especially  with 
regard  to  bamboo.  Tliis  branch  of  the  paper  question 
has  been  so  freely  discussed  in  the  Journal^  that  it  will 
be  necessary  only  to  point  out  a few  of  the  more  salient 
points  referred  to  by  Sir  Joseph  Hooker.  Thus  it  is 
shown  that  should  the  bamboo  ever  become  a recog-nised 
paper  material  some  of  the  species  of  tropical  America, 
besides  those  of  other  countries,  would  most  likely  be 
found  equally  useful  with  the  species  of  Bambusa  and 
Dendrocalamus,  of  the  East  Indies.  Besides  bamboo, 
many  other  vegetable  fibres  which  have  been  recom- 
mended for  paper-making  are  referred  to  in  the 
report,  but  these  have  for  the  most  part  already 
received  notice  in  former  reports  and  likewise  in  the 
pages  of  the  Journal. 

Sugar-cane  disease. — Unfortunately,  ,the  plants  of 
sugar-cane,  inthe  various  countries  where  it  is  extensively 
cultivated,  have  of  late  years  been  considerably  affected 
by  disease  due  either  to  fungoid  or  insect  attacks.  It  is 
stated,  with  regard  to  experiments  with  diseased  canes 
in  Queensland,  that  the  following  treatment  which  has 
been  found  efficacious  in  that  country  may  also  be  found 
effectual  in  other  colonies: — 

“1.  Clean  the  joints  entirely  from  all  trash  as  care- 
fully as  possible.  2.  Immerse  for  twenty-four  hours 
in  water  and  carbolic  acid  at  a tem^Derature  to  bear  the 
hand — 1 lb.  of  acid  to  50  gallons  of  water.  3.  Make 
milk  of  lime — 2 lbs.  of  lime  to  one  gallon  of  water ; im- 
merse the  plants  in  this  for  a few  minutes.  4.  Lift  out 
and  spread  in  the  sun,  turning  over  to  dry  for  one  day 
before  planting.” 

Out  of  twenty-foiu’  different  varieties  of  cane  so 
treated,  all  but  two  came  up  sound  and  healthy,  and 
these  two  were  but  slightly  touched  with  the  disease,  a 
few  spots  only  showing  on  the  outer  ends  of  the  leaves, 
while  the  heart  of  the  cane  was  quite  green  and 
healthy.  The  old  stools  or  roots  from  which  were 
taken  the  plants  so  treated,  all  came  up  diseased,  some 
of  them  died  out,  so  that  there  can  be  no  doubt  that 
the  mixture  had  its  effect. 

Vegetable-ivory  substitutes. — The  true  vegetable -ivory 
from  the  seeds  of  Phytelephas  macrocarpa  are  said  to  be 
used  in  such  enormous  quantities  in  this  country,  that 
Birmingham  alone  consumes  as  much  as  a ton  weight 
per  day,  and  that  the  value  of  the  imports  into  Britain 
amount  to  £100,000  a year,  besides  very  large  quantities- 
used  in  France.  These  different  kinds  of  seeds  are 
mentioned  as  substitutes  for  the  true  vegetable  ivory, 
but  none  of  them  appear  likely  to  prove  as  efficient. 

A good  deal  of  consideration  is  given  to  the  som’ces 
and  production  of  myrrh  and  frankincense  as  well  as  to 
other  commercial  products  of  vegetable  origin.  The 
report  is  in  short  an  epitome  of  all  that  has  been  done 
in  the  introduction  and  distribution  of  new  vegetabe 
products  during  the  year. 


During  the  year  ending  June  30,  1879,  thirty- 
two  ships  sailed  with  emigrants  for  New  Zealand,  under  the 
Colonial  Government  regulations.  They  carried  8,747 
persons,  equal  to  7,739§  statute  adults,  and_  the  total  passage- 
money  amounted  to  £112,686.  The  nationalities  of  these 
emigrants  were  as  follows: — English,  4,195;  Irish,  3,023; 
Scotch,  1,464  ; French,  3 ; Germans,  19;  Danes,  2;  Swedfs, 
1;  Norwegians,  12 ; Italians,  4;  others,  24;  total,  8^47. 
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NOTES  ON  BOOKS. 


Sizing  and  Mildew  in  Cotton  Goods.  By  G-eorge  E, 

Davis,  Charles  Dreyfus,  and  Philip  Holland.  Man- 
chester (Palmer  and  Howe),  1880. 

The  main  object  of  the  authors  in  producing'  this  hook 
has  been  a wish  to  disseminate  a knowledge  of  the 
nature  of  mildew  and  discolorations  on  cotton  goods 
nmong  practical  men.  Particular  attention  is  paid  to 
the  production  of  the  fungi,  and  illustrations  are  given, 
in  the  preparation  of  which  the  authors  have  had  the 
assistance  of  Mr.  Worthington  Smith,  the  mycologist. 
It  was  found  necessary  to  propagate  mildew  on  fabrics, 
in  order  to  make  satisfactory  observations  on  the  fungal 
developments  on  cotton  goods.  Attention  is  specially 
called  to  the  fact  tliat  colours  on  cotton  cloth,  produced 
by  emanation  from  coal  and  wood  tar,  are  liable  to  be 
mistaken  for  stains  arising’  from  mildew.  A chapter  is 
devoted  to  the  consideration  of  the  various  antiseptics, 
both  organic  and  inorganic,  and  a paper  read  in  1850, 
before  the  Society  of  Arts,  on  the  causes  and  prevention 
of  mildew  on  paper  and  parchment,  is  referred  to.  The 
chief  points  of  the  ‘ ‘ Manchester  Goods  Case  ’ ’ are  fully 
discussed  in  order  to  show  ‘ ‘ the  unsatisfactory  mode  of 
procedure  in  cases  involving  the  use  of  scientific 
-evidence,”  and  with  the  hope  that  a reform  in  this 
particular  may  thereby  be  hastened. 


Hints  on  Vision,  and  the  use  of  Spectacles.  By  John 
J.  Whately.  Lichfield,  1879. 

The  author  alludes,  in  this  Little  book,  to  some  of  the 
•chief  defects  of  sight,  and  draws  particular  attention  to 
the  adamantine  spectacles  which  he  has  lately  invented, 
nud  for  which  he  claims  the  merit  that  they  can  be 
equally  adapted  for  long  and  for  short  sight. 


OBITUAEY. 


Mr.  John  Hunt,  head  of  the  firm  of  Hunt  and 
HoskeU,  who  died  at  the  end  of  November,  was  for 
many  years  a member  of  the  Society  of  Arts  and  of 
other  learned  and  scientific  societies.  He  was  bom  in 
the  year  1811.  His  father  was  Mr.  John  Samuel  Hunt, 
partner  in  the  firm  of  Storr,  Mortimer,  and  Hunt,  the 
head  of  which — Mr.  Paul  Storr — had  been  originally 
manufacturing  partner  in  the  house  of  Bundell  and 
Bridge.  Mr.  Hunt  earnestly  endeavoured,  during  a 
long  business  career,  to  raise  the  artistic  standard  in  the 
silversmiths’  trade.  In  1847  he  acquired  the  services  of 
Antoine  Vechte,  who  received  medals  for  his  designs  at 
the  Paris  Exhibition  of  3 855,  and  at  the  London  Exhi- 
bition of  1862.  He  was  one  of  the  jurors  for  the  latter 
exhibition,  and  his  firm  guaranteed  £2,000.  He  was 
also  a juror  at  the  Paris  Exhibition  of  1867.  Although 
his  failing  health  prevented  Mr.  Hunt  from  taking  an 
active  part  in  the  more  recent  International  Exhibitions, 
his  fimi  continued  to  receive  medals  for  their  produc- 
tions. 


GENERAL  NOTES. 


Royal  Institution.— The  managers  have  awarded  the 
Actonian  Prize  of  £105  to  G.  S.  Boulger,  Esq.,  F.L.S. 
E.G.S.,  for  an  essay  on  “ The  Structure  and  Functions  of 
the  Retina  in  all  Classes  of  Animals,  viewed  in  relation 
with  the  Theory  of  Evolution.”  Professor  Tyndall  will 


commence  his  course  of  Christmas  Lectures  (adapted  to  an 
educated  juvenile  auditory)  on  Saturday,  December  27th,  at 
three  o’clock. 

German  Mining  Statistics. — The  statistics  of  pro- 
duction in  Germany  for  1878  show  favourably  in  comparison 
with  those  of  the  previous  year,  considering  the  depression 
of  trade  which  affected  GerUT^iy  not  less  than  other 
countries: — Pig  iron,  1878,  2,124,444  metric  tons;  1877, 
1,956,579  metric  tons.  Zinc,  1878,94,954  metric  tons;  1877, 
90,362  tons.  Lead,  1878,  84,372  tons ; 1877,  80,278  tons. 
Copper,  1878, 9,541  tons;  1877,  8,362  tons.  Tin,  1878,  831 
tons;  1877,  831  tone.  Antimony,  1878,  1,245 tons;  1877,  930 
tone.  Coal,  1878,  39,429,308  tons  ; 1877,  30,423,774  tons. 
Lignite,  1878,  10,971,117  tons ; 1877,  10,644,427  tons. 
Asphalt,  1878,  47,329  tons ; 1877,29,735  tone.  During  the 
financial  year  1878-79,  there  w«re  in  operation  the  following 
mines  and  other  connected  works  belonging  to  the  Prussian 
Government : — Coal  mines,  17  ; lignite  mines,  9 ; ironstone 
or  iron  ore  mines,  10  ; lead,  silver,  and  other  metallic  mines, 
5 ; salt  works,  6 ; rock  ealt  mines,  3 ; stone  quarries,  9 ; 
iron  smelting  works,  6 ; lead,  silver,  and  other  smelting 
works,  5. 

The  Production  of  Cane  Sugar.— Consul  Bidwell 
draws  attention,  in  a report  on  the  trade  and  commerce  of 
Puerto  Rico,  to  the  Waterford  mode  of  obtaining  sugar 
from  the  sugar-cane.  He  writes : — “ I may  quote  the  follow- 
ing passage  from  a letter  lately  written  by  a gentleman  in 
Puerto  Rico  well  entitled  to  express  an  opinion  on  the  sub- 
ject : — ‘ No  one  but  an  intelligent  practical  sugar  planter,’ 
he  says,  ‘can  conceive  the  enormous  waste  in  producing 
cane  sugar.  The  plant  itself  is  almost  in  its  wild  state,  for 
little  or  nothing  has  been  done  towards  improving  its 
natural  conditions,  or  augmenting  the  saccharine  richness  of 
its  juice.  Attention  seems  scarcely  to  have  been  at  all 
bestowed  upon  this  most  important  part  of  the  subject.  In 
the  manufacture  of  sugar  the  incredible  waste  is  beyond  ail 
parallel  in  any  other  kind  of  business.  The  process  is 
opposed  to  the  most  elementary  principles  of  science,  to  the 
plainest  deductions  of  common  sense ; and  it  is,  to  use  the 
words  of  Mr.  Fryer,  ‘ not  only  costly,  but  as  bad  as  it  ever 
entered  the  heart  of  man  to  conceive.’  But,  even  under 
other  circumstances,  it  is  safe  to  calculate  that  little  more 
than  one-third  of  the  sugar  is  obtained  from  the  cane  which 
it  is  quite  possible  to  extract  from  it.’  ” 


MEETINGS  OF  THE  SOCIETY. 

Cantor  Lectures. 

Monday  evening,  at  Eight  o’clock. 

The  First  Course,  on  “ The  Chemistry  of  Bread 
and  Bread-making,”  five  lectures,  by  Dr.  Charles 
Graham,  F.C.S.,  F.I.C.,  Professor  of  Chemical 
Technology  at  University  College,  London. 

Lecture  V.  (and  last). — December  22. 

Baking ; changes  produced  by  heat.  Aerated  breads ; 
foreign  breads ; biscuits,  &c.  Digestion  of  bread  a con- 
tinuance of  fermentation;  conditions  requisite.  Con- 
clusion. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  22nd... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Cantor  Lectures.)  Dr.  Charles 
Graham,  “The  Chemistry  of  Bread  and  Bread-making.” 
(Lecture  V.) 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Lord 
Reay,  “ Social  Democracy  in  Germany.” 

Tuesday,  Dec.  23rd... Civil  Engineers,  25,  Great  George-street, 
Westminster,  S.W.,  8 p.m.  Annual  General  Meeting. 

Friday,  Dec.  26TH...Quekett  Microscopical  Club,  University 
College,  W.C.,  8 p.m. 

Saturday,  Dec.  27th.. .Royal  Institution,  Albemarle-street,  W., 
3p.m.  (Juvenile  Lecture.)  Prof.  Tyndall,  “Air  and 
Water.”  (Lecture  I.)  ^ 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary  ^ 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


JUVENILE  LECTURES. 

The  usual  short  course  of  lectures,  adapted 
for  a juvenile  audience,  will  be  given  by  Mr. 
VV.  H.  Peeece,  on  “ Eecent  Wonders  of  Sound” 
and  “Recent  Wonders  of  Light.”  The  dates 
for  the  lectures  will  be  Friday,  the  2nd,  and 
Friday,  the  9th  of  January  next.  The  lectures 
will  commence  at  seven  o’clock.  As  the  number 
of  seats  is  limited,  admission  vdW  be  by  ticket 
only.  The  issue  of  tickets  is  now  discontinued,  the 
full  limit  of  the  accommodation  having  been 
reached. 

The  Secretary  will  be  greatly  obliged  if  any 
member  who  is  unable  to  use  his  ticket,  will  be  so 
good  as  to  return  it,  for  the  use  of  some  one  of 
those  whose  applications  were  too  late. 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC. 

In  consequence  of  the  numerous  applications 
from  the  j)ublic  for  admission,  the  Committee  of 
Management  of  the  National  Training  School  for 
Music  have  made  arrangements  to  receive  private 
pupils  for  periods  of  not  less  than  one  year,  on  the 
payment  of  fees.  Such  pupils  will  be  required : — 

1.  To  pass  a test  examination  to  the  satisfaction 
of  the  principal  or  of  the  Board  of  Professors. 

2.  To  furnish  the  authorities  of  the  school  with 
certificates  of  birth  and  health,  and  with  testi- 
monials from  persons  of  good  repute  as  to  moral 
character. 

3.  To  pay,  in  advance,  to  the  bankers  of  the 
school,  Messrs.  Coutts  & Co.,  Strand,  tlie  sum  of 
£40  per  annum. 

4.  To  sign  an  agreement  to  observe  all  the  rules 
of  the  school,  and  to  work  out  the  curriculum  of 
studies  appointed  by  the  authorities  of  the  school. 

Applications  and  inquiries  .should  be  addressed  ! 
to  the  Registrar,  National  Training  School  for  j 
Music,  Kensington-gore,  S.W. 


PROTECTION  OF  SHIPS  FROM  LOSS  BY  FIRE  AND 
FROM  LOSS  BY  SINKING. 

Intending  competitors  for  the  medals  offered  by 
the  Society  of  Arts  for  the  above  objects,  are 
reminded  that  models  or  drawings  of  structural 
arrangements  and  of  appliances,  must  be  sent  in 
not  later  than  the  1st  of  January,  1880,  addressed 
to  the  Secretary,  Society  of  Arts,  John-street, 
Adelphi,  London,  W.C.,  and  must  in  every  case 
be  accompanied  by  a short  description. 

Full  particulars  of  the  offer  were  printed  in  the 
Journal  for  September  5,  and  can  also  be  obtained 
at  the  office  of  the  Society. 

The  tw'o  objects  to  be  dealt  with  are — 

1.  Protection  of  ships  from  sinking,  after 
collision,  after  touching  the  ground,  &c. 

2.  Protection  of  ships  from  fire. 


PROCEEDINGS  OF  THE  SOCIETY. 

♦ — 

CANTOR  LECTURES. 

THE  CHEMISTRY  OF  BREAD-MAKING. 

By  Professor  Graham,  D.Sc. 

Lecttjee  I.— Delivered  November  24,  1879. 

Ladies  and  Gentlemen, — Some  six  years  ago  I 
had  the  honour  of  addressing  an  audience  in  this 
room,  upon  a subject  closely  allied  to  that  which 
will  engage  our  attention  on  this  and  each  succeed- 
ing Monday  evening  before  the  great  festival  of 
the  Christian  year.  I refer  to  the  course  delivered 
by  me  on  the  ‘ ‘ Chemistry  of  Brewing.”  The  Council 
of  the  Society  of  Arts  has  again  honoured  me  by  a 
request  to  give  a Cantor  course,  on  some  application 
of  science  to  the  arts ; and  in  selecting  the  Chemistry 
of  Bread-making,  I have  been  guided  by  a con- 
sideration of  the  vital  necessity  of  food  to  the  exist- 
ence of  man.  As  cereals  are,  of  all  the  fruits  of 
nature,  the  most  important  to  man  for  their  invalu- 
able store  of  flesh-forming  and  heat-giving  prin- 
ciples, the  right  method  of  preparing  these  for  his 
use  is  one  well  Avorthy  of  the  most  attentive  study. 
Although  the  cultivation  of  the  cereals  is  beyond 
our  present  province,  which  is  limited  to  the  study 
of  the  phenomena  of  bread-making,  I shall  inci- 
dentally have  to  refer  to  the  effect  of  climate — and 
more  especially  to  the  influence  of  the  weather  at 
the  ripening  and  harvesting  periods — on  the  cha- 
racter of  the  wheat  garnered  ; and  I shall  show  that 
unfavourable  climatic  conditions  not  only  seriously 
affect  the  quantity,  but  also  the  quality  of  the 
grain . 

It  may  be  thought  by  some  that  there  is  little 
need  for  a scientific  study  of  bread-making,  since 
man  has  already  attained  a considerable  degree  of 
excellence  in  its  manufacture.  This  is  true,  but 
much  remains  to  be  done  ere  all  inferior  produc- 
tions .shall  have  given  way  to  the  loaf  of  unsur- 
i pa.ssable  excellence,  and  it  is  chiefly  to  science  that 
I we  must  look  for  a rapid  development.  It  is  true 
that  in  London  Ave  can,  if  we  search  for  it,  obtain 
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bread  of  excellent  quality,  yet  we  all  know  there 
is  much  that  is  inferior  throughout  the  country ; 
nor  can  our  average  of  wheaten  bread  equal  the  | 
average  wheaten  bread  of  France  and  Germany. 
This  is,  doubtless,  partly  due  to  the  more  favour- 
able climatic  conditions  of  those  countries;  but 
inasmuch  as  we  import  the  best  qualities  of  wheat 
from  some  of  the  most  favoured  countries  o^  the 
Old  and  New  Worlds,  the  inferiority  of  our  average 
bread  cannot  arise  chiefly  from  our  less  favourable 
harvesting  conditions,  but  rather  from  the  less 
skill  and  knowledge  possessed  by  many  of  our 
millers  and  bakers. 

A fuller  knowledge  of  the  chemical  phenomena 
of  bread-making  must  not  only  be  of  great  value 
to  the  baker,  but  also  to  the  consumer  of  bread. 
In  this  respect  we  are  all  interested  in  the  phe- 
nomena of  fermentation ; and  later  in  this  course  I 
propose  to  direct  your  attention  to  the  digestion 
of  bread,  which  is  a process  of  fermentation,  and 
to  the  conditions  requisite  for  its  due  fulfilment. 

The  historic  aspect  of  our  subject  is  lost  in 
obscurity.  Probably,  soon  after  man  learned  to  till 
the  earth,  and  reap  a lich  cereal  harvest  from  his 
toil,  the  grinding  of  corn,  and  its  admixture  with 
water  and  salt,  and  then  its  heating,  would  be 
resorted  to.  Thus  unleavened  bread  is  made,  and  the 
earliest  attempt  to  prepare  ground  cereals  for 
man’s  use  has  not  ceased  to  be  practised.  The  oat 
cake  of  Scotland,  and  her  peas  and  barley  bannocks, 
the  Passover  bread  of  the  Jews,  the  damper  of  the 
Australian  shepherd,  the  American  corn  bread, 
are  existing  examples  of  that  method  of  bread- 
making. In  many  parts  of  Spain  wheat  flour  is 
simply  mixed  Avith  water  and  baked,  not  even  salt 
being  added.  There,  not  only  the  most  primitive 
of  all  methods  of  bread-making  is  still  pursued, 
but  even  the  separation  of  the  grain  from  ttie  straw 
is  carried  out,  as  in  Biblical  times,  by  the  treading 
out  of  the  corn  in  the  fields  by  oxen ; and  although 
the  bread  is  deficient  in  salt,  it  is  rich  enough  in 
fine,  gritty  sand. 

The  next  step,  and  the  most  important  one  in 
the  history  of  bread-making,  whereby  leaven  was 
employed  to  lighten  the  product,  is  also  of  con- 
siderable antiquity.  It  is  probable  the  Chinese 
may  have  been  the  first  to  make  leavened  bread. 
Be  this  as  it  may,  we  know  that  the  Egyptians,  in 
the  time  of  Moses,  understood  the  art,  and  from 
them  the  Greeks  acquired  the  secret,  and  through 
the  Greeks  the  Homans  spread  the  knoAvledge, 
wherever  their  all-conquering  and  colonising  armies 
went.  Leaven,  although  a great  improvement  on 
nil  fermented  bread,  acts  slowly,  and  gives  rise  to 
so  much  of  high-coloured  products,  that  it  has,  to 
a great  extent,  been  replaced  by  yeast.  The 
introduction  of  this  important  factor  in  bread- 
making  probably  took  place  soon  after  the  art  of 
making  beer  had  obtained  some  degree  of  success, 
because  the  evolution  of  gas  in  the  lea^mning 
l)rocess  must  have  suggested  the  trial  of  yeast, 
which  also  evolves  gas  in  the  conversion  of 
saccharine  matter  into  beer.  I have,  however,  been 
unable  to  find  any  authentic  statement  of  its  intro- 
duction in  place  of  leaven.  The  preparation  of 
leaven  is  still  lu’actised,  and  thus  we  have  the 
unleavened,  the  leavened,  and  the  yeast-fermented 
breads  of  the  present  day.  But  it  is  chiefly  yeast- 
fermented  breads  which  will  occupy  our  attention 
throughout  the  course,  although,  incidentally,  the 


spontaneous  ferments  of  the  leaven  process  will  be 
considered. 

Before  Ave  proceed  to  study  the  phenomena  of 
bread-making,  it  will  be  needful  to  consider  the  t 
constituents,  of  the  chief  cereals,  and  to  compare  | 
them,  not  only  amongst  themselves,  but  also  Avith  | 
the  more  important  articles  of  food  employed  by  j 
man.  In  the  following  table  you  Avill  find  a state-  I 
ment  of  the  component  parts  of  these  cereals,  'i 
Avheat,  barley,  oats,  rye,  maize,  and  rice  : — , 


Average  Composition  of  the  Grain  (f  Cereals. 


Old 

AATieat. 

Barley. 

Oats. 

Eye. 

Maize. 

Eico. 

AA^atcr 

11-1 

i 

12-  ! 

14-2 

14  3 

11-5 

10-8 

Starch 

62-3 

52'7 

56-1 

54-9 

54-8 

78-8 

Eat  

1-2 

2’0  I 

4-(j 

2-0 

4-7 

01 

Cellulose  . . . 

8-3 

11 A I 

1-0 

0-4 

14-9 

0-2 

Gum  & Sugar 

3'8 

4-2 

0-7 

11-;; 

2-9 

10 

Alburninoid' 

10-y 

13-2 

16-0 

8-S 

8-9 

7-2 

Ash 

1-6 

2-8 

2-2 

1-8 

1-0 

0-9 

Loss,  &c  .... 

0-8 

1-0 

1 0-2 

0-5 

0-7 

0-1 

100- 00 

100-00 

i 100-00 

! 

100-00 

100-W 

100-00 

Bearing  some  of  these  numbers  in  mind,  if  we  take 
the  following  table  prepared  by  Messrs.  LaAves  and 
Gilbert  Avith  reference  to  the  articles  of  food  most 
used  by  man,  we  find  that  the  ratio  of  carbon  to 
nitrogen,  in  the  case  of  flour,  is  38  to  1'7,  in  meat 
as  30  to  2,  in  potatoes  as  11  to  *3.  We  therefore 
notice  that  in  the  case  of  these  cereals  we  have  a 
considerable  quantity  of  flesh-forming  albuminoid 
matters,  more  esjDecially  in  the  case  of  Avheat.  I 
shall  have  again  to  refer  to  the  subject  of  diet  at  a 
later  period  of  the  course. 


Average  Comgmsition  of  Articles  of  Food.  {Laiccs  and  Gilbert  ) 


Foods. 

Dry  Sub- 
stance. 

Carbon.  1 

j 

Xitrogen. 

Nitrogen 
to  1(H) 

Carbon. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Meat  (fre.sh)  .... 

4.5 -0 

30-0 

2-0 

G-G 

Bacon  (dried) .... 

80 -0 

Gl-0 

1-4 

2-3 

Butter 

80 -0 

G8-0 

0-0 

Milk  

10-0 

5-4 

0-5 

9 -3 

Cheese  i 

60-0 

36-0 

4-5 

' 12-5 

Flour,  (Avheaten) 

8o-0 

38-0 

1-72 

4-0 

Bread 

1 64-0 

28-5 

1-29 

4-5 

Maize 

87-0 

40-0 

1-75 

j 4-4 

Oatmeal 

85-0 

40-0 

2-0 

5-0 

Rice 

87-0 

39-0 

1-0 

2-5G 

Potatoes 

25-0 

11-0 

0-35 

3-2 

Vegetables  (suc- 
culent)   

15-0 

6-0 

0-2 

3-3 

Peas  

85-0 

39-0 

3-65 

9-4 

Sugar 

95-0 

40-0 

0-0 

• • 

We  may  conveniently  dEide  the  constituents  of  1 
the  cereals  into  three  great  classes.  In  the  first  I 
place,  those  constituents  which,  by  being  burnt  up 
in  the  system,  produce  heat.  They  are  the  materials 
that  we  call  carbo-hydrates  : the  starch,  the  gums, 
and  the  sugars ; it  is  from  the  oxidation  of  these 
carbo-hydrates,  and  also  from  the  fat  in  our  food, 
that  the  greater  portion  of  the  force  that  man 
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exerts  is  derived.  The  next  great  division  it  will  j hj^-drogeii  and  oxygen  are  found  in  the  carbo- 
be  convenient  to  take  is  the  albuminoids,  or  flesh-  j hydrates,  in  precisely  the  same  ratio  as  they  occur  in 
forming  elements  of  the  cereals  ; and  lastly,  the  I water.  These  two  elements,  hydrogen  and  oxygen. 


ash,  which,  although  not  great  in  quantity 


but  they 


most  important  iu  its  bearing  on  the  physiological  exist  in  tlie  same  proportion  as  they  do  in  water. 


phencmena  which  go  on  in  the  cells  of  animal  life 
and  also  because  it  is  from  the  mineral  matter  of 
the  ash  that  the  bone  structure  of  man  is  built  up. 
Now,  the  mineral  matter  of  the  ash  of  wheat  has 
been  the  subject  of  very  lengthened  investigations 
by  numerous  chemists.  The  series  which,  perhaps, 
on  the  whole,  are  most  complete  and  trustworthy, 
are  those  made  by  Messrs.  Lawcs  and  Gilbert,  and 
those  by  Messrs.  Way  and  Ogston. 

Composition  of  JFheat  (7 ram  Ash. 


Lawes  and 
Gilbert. 

AVay  and 
Ogston. 

Phosphoric  acid 

49-68 

: 45-01 

Phosphate  of  iron  .... 

2-36 

I 0-82 

Potash 

29-35 

31-44 

Soda 

1-12 

2-71 

Magnesia 

10-70 

12-36 

Lime 

3-40 

3-52 

Sulphuric  acid  

• • • • 

0-34 

Carbonic  acid 

0-02 

Chlorine  

o-Vs 

0-13 

Silica,  i:c 

2-47 

3*67 

99-21 

100-03 

and  that  expression  has  been  applied  to  all  these 
bodies.  In  the  case  of  starch  and  dextrin  you  will 
notice  the  formula  given  here  0^°]  has 

a small  “ n ” added  outside  of  it.  The  simplest  for- 
mula which  would  represent  our  knowledge  of  the 
centesimal  ratio  of  the  carbon,  hydrogen,  and  oxygen 
would  be  C®  O®,  but  w'e  shall  hereafter  see 
so  small  a formula  is  insufficient  to  explain  a 
number  of  reactions  we  know  of  in  reference  to 
starch.  The  formula  of  starch  must,  therefore,  be 
written  ( C ® II  ^ ° 0 ® ) n.  I have  thought  the  formula 
(012  jp2o  n — in  which  even  the  value  of  n is 
probably  high — would  best  express  to  those  not 
well  conversant  with  chemical  science  the  corre- 
lation of  the  various  carbo-hydrates  in  the  table. 

The  next  subdivision  of  this  important  class  of 
bodies  embraces  cane  sugar  and  maltose,  indeed 
I might  also  have  included  sugar  of  milk. 

They  are  isomeric,  that  is  to  say,  that  they  have 
precisely  the  same  ratio  of  carbon,  hydrogen,  and 
oxygen  in  their  molecular  composition,  but  they 
differ  from  the  previous  sub-groups  in  having  one 
of  oxygen  and  two  of  hydrogen  more  in  the 
formula  given.  The  last  subdivision  of  this  group 
embraces  the  glucoses,  the  simplest  formula 
expressing  their  molecular  composition  being 
012  ij2  i Qi2^  Here  also  wo  notice  an  increase  of 
two  of  hydrogen  and  one  of  oxygen  over  the  cane 
sugar  group,  which  differs  from  the  starch  group 
in  the  same  manner. 

It  is  the  first  on  our  list  of  the  carbo-hydrates 
that  I have  now  to  direct  your  attention.  Starch 
is  found  in  various  vegetable  structures,  and  for 
mucli  the  same  purpose  as  fat  is  stored  up  in 
animals,  for  the  future  use  of  the  organism. 

It  is  thus  found  in  pith.  The  sago  of  commerce 
is  obtained  b}’’  cutting  down  the  sago  plant  and 
rasping  the  pith,  and  from  that  extracting  the 
It  also  occurs  in  bulbs,  in  tubers,  such  as 
the  potato,  in  rhizomes,  and  in  roots  ; and  it  also 
occurs  in  seeds,  either  in  what  is  called  by  the 
botanist  the  albumen  of  the  seed,  although  it  is 
not  albumen  from  a chemical  point  of  view,  but  it 
is  called  so  because  it  is  convenient  to  consider  the 
stored-up  starch  in  ordinary  grain  by  that  name. 
If  you  take  the  caryopsis  of  wheat,  the  small 
embryo  will  be  found  at  the  bottom,  surrounded 
! by  a large  mass  of  starchy  matter.  It  contains 


We  find  from  the  former  chemists’  statements 
that  the  ash  of  wheat  contains,  in  100  parts,  49  of 
phosphoric  acid  ; Way  and  Ogston  say  4o,  so  that 
nearly  one-half  consists  of  phosphoric  acid.  There 
is  also  a small  quantity  of  phosphate  of  iron,  but 
the  next  important  constituent  concerned  is  potash. 

That  amounts  to  about  30  per  cent.  Lawes  and 
Gilbert  state,  as  the  average  of  nine  analyses,  that 
they  have  found  it  to  be  29’3t5;  whereas  the 

average  of  2(3  analyses  of  various  samples  of  wheat,  ^ 

by  Way  and  Ogston,  gives  3144  phosphoric  acid,  i starcln 
Thus  phosphoric  acid  amounts  to  nearly  one-half,  ^ 
and  potash  one-third  of  the  whole  of  the  ash.  The 
next  important  constituent  is  magnesia,  amount- 
ing, according  to  Lawes  and  Gilbert,  to  10*7,  and 
to  ay  and  Ogston,  to  12 '3.  Lime,  soda,  and  a 
small  quantity  of  silica  make  up  the  remainder  of 
th('  100  parts.  Phosphoric  acid,  a small  quantity 
of  ir  *n,  potash,  and  magnesia,  are  the  characteristic 
constituents  of  the  ash  of  wheat. 

I v.’ill  now  proceed  to  examine  somev,7hat  fully  j not  merely  starch,  but  also  albuminoid  bodies,  and 
the  chief  chemical  and  physical  properties  of  the  ! this,  in  botany,  is  called  the  albumen  of  the  seed, 
organic  constituents  of  cereals,  beginning  with  i for  the  reason  that  in  the  case  of  an  ordina-ry  hen’s 
si*  1 - T n Vi  Q Vo  V\1  1 - .J.! 1 


starch.  I have  here  a table  that  indicates  in  our 
language  the  < 
term  the  carbo-hydrates. 


. _ ^ --  — , egg,  the  white  of  the  egg  surrounding  the  embryo 

chemical  language  the  composition  of  what  we  is  called  albumen,  and  in  both  cases  the  albumen 


I serves  for  the  future  growth  of  the  young  embryo. 
Starch  is  also  found  very  largely  in  the  fleshy 
! cotyledons  of  some  seeds,  as,  for  instance,  the 
{ ordinary  bean,  horse-chestnut,  or  pea,  where  prac- 
tically the  whole  mass  is  made  up  of  the  two 
, thick  fleshy  leaves  that  constitute  the  two  halves 
, of  the  whole  seed,  the  young  embryo  being  at  the 
bottom.  We  see,  therefore,  that  in  all  structures 
that  are  intended  for  the  future  growth  of  tin* 
})lant,  or,  as  in  the  case  of  seeds,  for  the  reproduc- 
, . . tion  of  the  m-w  idant,  lliat  we  have  stored-up 

We  use  that  expression  in  order  to  indicate  that  starch. 


Formula;  of  Curho-hydratei. 

.Starch  \ 

aud 

Dextiiii 
Cane  .Sugar  . 

and  ' = ('**  IH-  0>  i)  n 

^faitose . . . . ) 

}=(<•■■' 


= C>  ^ 7120  0‘0)  ul  2 
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Starcli  was  known  to  the  Greeks ; they  called  it 
amulon,  from  a and  /xwAtj,  indicating  that  it  was  not 
the  product  of  a mill ; they  did  not  obtain  starch 
from  grinding  the  corn,  but  by  bruising  wheat, 
and  by  the  employment  of  water  they  obtained 
this  fine  flour ; and,  therefore,  they  called  it 
flour  made  without  a mill.  This  Greek  word  has 
given  rise  to  the  scientific  word  amylaceous,  which 
is  used  to  indicate  bodies  which  contain  starch. 
The  method  by  which  starch  is  obtained  from 
wheat  or  pota-toes  is  this : — Formerly,  it  was 
entirely  by  a process  of  fermentation;  the  corn 
was  roughly  ground  or  bruised,  then  steeped  in 
water,  and  allowed  to  remain  for  several  days  until 
spontaneous  fermentation  was  set  up,  and  the 
product  of  this  fermentation  consisted,  as  usual,  of 
carbonic  acid  gas,  and  its  oxidised  derivative, 
acetic  acid.  There  was  also  lactic  acid  formed  by 
the  breaking  up  of  the  sugar.  This,  therefore,  was 
a wasteful  process.  After  the  glutinous  matter  of 
the  wheat  had  been  sufficiently  disintegrated  and 
broken  do's\m,  the  whole  mass  was  worked  in  a bag 
'vvith  water,  and  in  that  way  the  fine  starch  passed 
through  the  minute  holes  in  the  bag,  and  ulti- 
mately was  subjected  to  repeated  washings,  in 
order  to  get  rid  of  any  trace  of  albuminous  matter 
or  glutinous  principles  that  were  left,  and  then  it 
was  dried.  The  process,  however,  was  not  only 
offensive  from  the  putrefactive  decay  which  went 
on,  but  it  was  also  wasteful.  In  modern  times, 
by  much  better  mechanical  rasping  in  the  case  of 
potatoes,  grinding  in  the  case  of  wheat  and  other 
materials  employed,  such  as  Indian  corn,  and  rice, 
the  principal  amount  of  starch  is  obtained  : but 
instead  of  allowing  that  to  undergo  fermentation, 
in  order  to  decay  or  break  up  and  get  rid  of  the 
albuminous  matter,  caustic  soda  is  employed  to 
dis.solve  the  albuminous  matter.  Caustic  soda  and 
caustic  potash  have  the  property  of  dissolving 
albuminous  matters  Avith  great  ease.  You 
all  know  the  soapy  feel  which  the  alka- 
lies have  when  you  rub  them  between  your 
fingers,  and  you  can  very  easily,  by  means 
of  a solution  of  caustic  alkali,  dissolve  out  from 
an  adulterated  sample  of  wool  the  whole  of  the 
wool  and  leave  only  the  cotton.  Jt  is  in  this 
Avay  that  the  modern  starch-maker  gets  rid  of  the 
Miiall  quantity  of  albuminous  matter  that  may  still 
l emain  in  the  starch  after  the  grinding  and  v/ashing 
l-rofa'ss.  This  alkali  dissolves  away  the  albuminous 
miittcr,  but  has  no  action  on  the  starch  itself. 

iNow,  starch,  however  obtained,  consists  of 
niiiiute  (;ells,  and  these  cells  differ  in  size  and  also 
in  foi'iii,  according  to  their  origin.  The  cells 
( b(;iincd  from  potato  are  about  of  an  inch  in 

diamctci-;  those  of  sago  are  about  -Aoth,  the  cells 
f)btaincd  from  wheat  are  about  -s^oth  of  an  inch  in 
diameter,  and  there  are  many  smaller  than  those  of 
wheat.  Ih<!  cell  of  potato  starch,  however,  is 
larger  than  inost,  indeed,  I think  it  is  only  ex- 
ceeded in  size  by  the  cell  of  the  maranta,  and 
Totm  h.-i  y//o/x,  arrowroots.  All  the  starches 
have  eh.iracteristic  appearances  under  the  micro- 
seo])c,  and  it  is  on  account  of  the  difference 
of  foi’in  and  Hi(>  diflerence  in  size  that  we  are  able 
to  delect  adnltcration  ; thus,  when  ordinary  potato 
starch  is  mixaal  Avidi  arrowroot,  or  when  some 
cheaper  starch  is  mixed  with  sago,  we  are  readily 
ubh',  by  mc.'ins  of  the  microscope,  to  detect  and 
quantify  the  adulteration. 


Starch  is  insoluble  in  cold  water.  Mr.  Lewis — 
who  has  kindly  volunteered  his  valuable  services 
as  demonstrator  in  this  course — is  noAv  performing 
an  experiment  which  everyone  in  the  room  has 
seen,  but  which  I wish  to  repeat,  having  shown 
that  starch  Avill  not  dissoh^e  in  cold  Avater.  He  is 
now  acting  on  the  starch  in  such  a Avay,  by  means 
of  heat,  as  to  cause  the  little  cells  to  be  ruptured, 
and  Ave  shall  then  have  the  starch  material,  called 
granulose,  pass  out  of  the  ruptured  bag  or  cell,  | 
thus  giving  a solution  or  emulsion  of  the  starch. 

If  to  a solution  of  this  boiled  starch  we  add  a 
little  iodine,  we  obtain  a blue  precipitate,  a combina- 
tion of  the  iodine  and  starch,  the  so-called  iodide  ^ 

of  starch.  With  bromine  we  get,  not  a blue,  but  ' 

a yellowish  reaction.  This  reaction  of  bromine  ' 

on  starch  is  so  inferior,  and  of  such  very  slight 
value  in  chemical  investigations,  that  Ave  rarely 
employ  it ; but  the  iodine  reaction  is  remarkably 
sensitive,  and  by  means  of  it  Ave  are  able  to  detect  t 

very  minute  quantities  of  starch  in  various  infu-  i 

sions  in  which  these  small  quantities  may  exist.  I 

If  we  take  some  soluble  starch,  and  add  to  it  the  | 

liquid,  called  after  its  inventor,  Fehling’s  solution,  | 

Avhich  consists  of  sulphate  of  copper,  or  blue  stone, 
to  which  Eochelle  salt,  or  the  double  tartrate  of  ! 
potash  and  soda  is  added,  and  then  rendered 
distinctly  alkaline  by  excess  of  soda,  many 
organic  substances,  Avhen  added  to  such  a solution 
as  this  of  Fehling’s,  have  no  action,  even  upon 
being  heated ; but  in  the  case  of  some  Ave  shall  | 
find  there  is  a distinct  action.  Noav,  soluble  starch 
does  not  produce  any  apparent  action  to  you.  I 
shall  presently  show  you,  Avhen  Ave  come  to  con- 
sider one  of  the  sugars  derived  from  soluble  starch, 
that  we  have  a distinct  attack  upon  the  oxide  of 
copper,  Avhicb,  in  this  liquid,  is  associated  Avith 
sulphuric  acid,  as  sulphate  of  protoxide  of 
copper.  The  oxide  of  copper  is  deprived  of  one 
half  its  oxygen,  Avhich  goes  to  oxidise  the  sugar, 
and  a red  sub-oxide  of  copper  is  formed,  which 
you  Avill  presently  see. 

When  soluble  starch  is  examined  by  means  of 
light  that  has  been  previously  polarised,  a remark- 
able action  takes  place.  Polarised  light  is  light 
Avhich  has  been  so  acted  upon  that,  instead  of  the 
ray  of  light  vibrating  in  all  planes  at  right  angles 
to  the  axis  of  the  direction  of  the  ray  of  light — as 
when  it  has  been  acted  upon  either  by  a plate  of 
glass  inclined  at  an  angle  of  35®  25 'Go  the  incident 
ray,  or  by  means  of  tourmaline  or  a Nichols  prism, 
or  in  many  other  ways — it  is  compelled  to  vibrate 
in  tAvo  directions  only.  The  vibrations  of  light  are 
not  like  those  of  a knot  on  a string.  If  I had  a 
string  fastened  at  the  other  end  of  the  room, 
with  a knot  in  it,  and  caused  it  to  vibrate,  the  knot 
would  only  vibrate  up  and  down  in  one  plane,  but  with 
a ray  of  light  the  Aubrations  take  place  in  every  direc- 
tion at  right  angles  to  the  axis  of  the  ray,  so  that  a 
section  of  it  would  have  the  appearance  of  the 
spokes  of  a wheel.  It  is  thus  different  from  the 
vibration  of  a knot  on  a piece  of  string,  or  of  a 
bladder,  or  of  a boat  floating  on  the  ocean  where 
there  is  a Avave  motion  passing  towards  the  shore. 
Now,  an  inclined  plate  of  glass,  a crystal  of  quartz, 
a Nichols’  prism  of  calc-spar,  have  all  of  them, 
more  or  less,  the  power  to  convert  these  vibrations 
into  two  distinct  sets.  All  these  various  wave 
motions  are  converted  into  one-half,  which  vibrates 
in  one  plane,  and  the  other  half  vibrating  in  a 
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plane  at  riglit  angles  to  it.  If  a ray  of  liglit  strikes 
an  ordinary  sheet  of  glass  at  an  angle  of  35"^  2o", 
half  of  it  'will  pass  through  the  glass,  and  half  will 
be  reflected,  and  both  halves  will  be  polarised. 
They  will  be  compelled — no  longer  to  vibrate  in  an 
indeflnite  number  of  j)lanes,  all  being  at  right 
angles  to  the  axis  of  direction  of  the  ray — but  to 
vibrate  in  two  planes,  the  whole  of  one  set  vibrating 
in  one  plane,  and  all  the  rest  in  the  other,  both 
sets  of  vibrations  being  in  planes  at  right  angles 
to  each  other,  and  also  at  right  angles  to  the  direc- 
tion of  the  ray  of  light.  Perhaps  as  simple  an 
illustration  as  any  is  to  take  a wheel  of  a carriage 
together  'vHth  the  axle.  Let  the  axle  represent  the 
direction  of  the  ray  of  light,  and  let  the  numerous 
spokes  of  the  wheels  represent  the  numerous  planes 
of  the  \dbrations  of  ordinary  light.  These  planes  j 
are  variously  inclined  to  each  other,  but  all  are  at  | 
right  angles  to  the  axle,  i.c.,  the  direction  of  the 
ray  of  light,  in  the  same  manner  as  the  plane  of  j 
vibration  of  the  knot  in  the  string  is  at  right ' 
angles  to  the  direction  of  the  wave  track.  ! 
Now,  imagine  that  the  numerous  spokes  of  the  | 
wheel  are  replaced  by  a of  two  bars  at  right , 
angles  to  each  other,  and  manifestly  also  to  the  | 
axle.  In  precisely  the  same  manner  the  numerous  | 
planes  of  -vibration  of  ordinary  light  are  converted 
into  vibrations  in  two  planes  at  right  angles  to 
each  other,  and  of  course,  also  at  right  angles  to 
the  direction  of  the  ray  of  light.  Now,  if  I have 
previously  polarised  our  light,  and  I have 
by  certain  means  got  rid  of  one-half  of  the 
light  which  is  vibrating  in  one  plane,  and  only 
use  the  other  portion  vibrating  in  the  plane 
at  right  angles  to  it,  I then  find  that  if  that  light 
is  passing  through  a tube  to  my  eye,  that  some 
liquids,  e.y.,  water,  would  have  no  action  at  all, 
and  I should  find  no  difFerence ; but  in  the  case  of 
other  liquids,  I am  obliged,  in  order  to  see 
the  light  required,  to  rotate  the  instrument 
either  to  the  right,  or  to  the  left,  in  order  to 
get  the  particular  light  which  I had  before.  All  | 
these  substances  which  so  act  on  the  plane  of ' 
polarised  light,  and  cause  it  to  be  rotated  so 
that  I must  turn  the  instrument  to  the  right  i 
in  order  to  see  the  light,  are  called  dextro-  ' 
rotary  bodies.  The  other  substances  which  rotate 
the  plane  of  polarised  light  to  the  left,  are  called 
iacvo-rotar}".  The  amount  of  rotation  brought 
about  by  a solution  of  starch  is  no  less  than  216'’. 
In  fact,  I am  obliged  to  rotate  the  tube  nearly  two- 
thirds  round,  in  order  to  get  the  tint  which  I saw 
before  juitting  the  solution  of  starch  into  the 
tube.  ! 

Another  interesting  matter  that  I wish  to  draw 
your  attention  to,  is  the  action  of  soluble  albu- 
minoids upon  starch.  I have  here  an  analysis 
that  represents  the  chief  class  of  albuminous  bodies, 
such  as  white  of  egg,  and  bodies  analogous  to  it. 

There  arc,  no  doubt,,  numerous  bodies  more  or 
less  resembling  white  of  egg  in  general  composi- 
tion, some  being  soluble  in  water,  others  insoluble.  ; 
There  are  considerable  difficulties  in  arriving  at  * 
the  true  molecular  weight  f>f  such  complex,  un-  [ 
crystalisable  substances  as  the  albuminoids,  and,  j 
up  to  the  present,  we  are  unable  to  assign,  with  j 
accuracy,  any  formula  to  these  bodies.  According  I 
to  Lieberkiihn,  the  albumen  from  white  of  egg  * 
has  the  following  centesimal  composition: — Car- | 
bon,  o3'l ; hydrogen,  7’1 ; nitrogen,  15*7  ; 0x3  gen,  1 


22’ 1 ; sulphur,  L8,  and  from  this  he  deduces  the 
formula  yj-ie  — this,  of  course,  is 

hypothetical,  the  probabilities  are  that  the  mole- 
cular constitution  of  many  of  the  higher  albumin- 
oids is  much  more  complex  than  is  represented  by 
Lieberkuhn’s  hypothesis.  Now,  on  comparing 
the  centesimal  composition  of  starch  : — Carbon, 
44A4;  hj^drogen,  6*17;  oxygen,  49'39, =100, — we 
see  that  in  the  albuminoids  the  carbon  and  hydrogen 
amount  to  60  per  cent.,  in  the  carbo-hydrates  of 
the  starch  type  these  amount  to  50  per  cent.  The 
characteristic  difference,  however,  is  in  the  substi- 
tution of  nitrogen  for  a part  of  the  oxygen. 

If  we  take  any  substance  containing  an  albu- 
minoid, and  it  will  be  convenient  for  our  purpose  to 
take  an  infusion  of  ordinary  malt,  we  shall  find 
that  on  the  unbroken,  unboiled,  cells  of  starch,  the 
infusion  of  malt  will  have  very  little  action.  The 
infusion  of  malt  itself  contains  some  sugars,  and, 
unfortunately,  it  is  not  easy  to  obtain  from  a 
vegetable  infusion,  albuminoids  without  at  the 
same  time  having  sugar  products  formed,  but  at 
any  rate  you  will  be  able  to  see  a marked  difference 
between  the  action  which  takes  place  when  malt 
infusion  is  added  to  unboiled  starch,  and  when  it 
is  added  to  a starch  in  which  the  cells  have  been 
previously  burst  and  the  granulose  matter  allowed 
to  exude  from  the  rupture.  This  is  some  starch  to 
which  malt  infusion  was  added.  You  saw  it  was 
blue  before  adding  Fehling’s  liquid,  and  it  is  blue 
now,  after  boiling.  In  other  words,  there  is 
nothing  that  is  reducing  or  taking  away  the  oxygen 
from  the  oxide  of  copper.  It  still  remains  the 
ordinary  protoxide.  In  this  other  tube,  previous 
to  the  malt  infusion  being  added,  the  solution  of 
starch  was  bo'iled,  that  is  to  say,  the  starch  cells 
were  broken  uj)  by  boiling,  and  here  you  see  there 
is  an  action  on  the  oxide  of  copper  which  must  be 
perceptible  at  the  other  end  of  the  room.  That  is 
a reaction  by  which  some  sugars  decompose  oxide 
of  copper,  robbing  it  of  half  its  oxygen.  This  re- 
action only  takes  place  near  the  boiling  point,  so 
that  we  are  obliged  to  heat  such  solutions.  A"ou 
see  now  the  production  of  a yellow  colour,  rapidly 
changing  to  red.  [The  experiment  was  here  made.] 

The  reason  I have  shown  you  this  experiment, 
is  that  I shall  have  occasion  to  refer  hereafter,  to 
a very  interesting  process  by  which  the  baker  long 
ago  found  out,  before  scientific  men  Avere  able  to 
toll  him  anything  about  it,  the  importance  of  using 
the  material  called  in  the  trade,  “ fruit.”  This  is 
siniplj^  potatoes.  They  do  not  take unboiledpotatoes, 
but  they  boil  the  potatoes  thoroughly,  so  as  to 
entirely  destroy  the  cell  wall,  and  to  allow  the  whole 
of  the  matter  to  exude  from  the  cells ; then  they  add 
this  preparation,  together  with  a small  quantity  of 
flour,  to  the  jmast,  in  order  to  prepare  what  they 
called  “ferment.”  The  object  in  doing  so  I 
shall  hereafter  explain  to  you,  and  it  is  a most 
ingenious  and  able  application  of  empirical  science 
to  bread-making,  by  Avhich  as  small  an  abstraction 
and  degradation  as  possible  of  the  albuminoid 
matters,  and  of  the  starch  of  the  flour,  is  alloAved 
to  take  place,  and  jmt  a sufficiently  abundant  dis- 
engagement of  carl)onic  acid  as  is  necessarj’  to 
make  a light  porous  bread  is  brought  about. 

Mr.  Lewis  will  now  take  this  infusion  of  starch 
and  add  to  it  a small  quantity  of  dilute  sidphuric 
acid — hydrochloric  acid  would  do  equally  well 
— he  will  boil  it  for  a short  time,  and  you  will 
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find  the  starch  is  converted  into  sugar.  You  will 
remember  I showed  you  that  Fehling’s  liquid 
is  not  affected  by  the  simple  solution  of 
starch,  but  if  we  take  the  solution  of  starch 
and  boil  it  for  a short  time  with  dilute  sul~ 
jjhiiric  acid,  or  hydrochloric  acid,  we  shall  con- 
vert the  starch  into  sugar  bodhs.  I shall  have 
occasion  hereafter  to  direct  your  attention  for  some 
time  to  the  nature  of  the  various  sugar  bodies 
— maltose,  dextrin,  and  so  on — that  are  formed 
in  such  cases,  as  they  arrive.  I shall  be  able 
to  shorv  that  the  same  action  has  taken  place  by 
making  use  again  of  this  valuable  re-agent  of 
Fehling. 

If  starch  be  heated  to  the  teinperature  of  about 
300"  Fahr.,  more  especially  if  there  be  a slight 
quantity  of  moisture  in  the  starch,  it  is  converted 
into  a substance  which  is  called  British  gum.  We 
call  it  dextrin  because  it  differs  from  the  ordinary 
gum  arabic  in  its  action  upon  the  plane  of  polarised 
light.  Dextrin  is  called  so  because  it  rotates  the 
plane  of  vibration  of  polarised  light  209"  to  the 
right.  Here  is  a sircciuaen  of  it.  Dextrin  may  be 
prepared  from  starch  in  a variety  of  ways.  The 
most  convenient  is  to  mix  the  two  parts  of  nitric 
acid,  or  aquafortis,  with  300  of  water  and  then 
apply  that  very  weak  acid  liquid  to  1,000  parts 
of  starch.  They  are  thoroughly  incorporated 
and  left  to  dry  in  the  air  or  by  other  con- 
venient means.  When  dry,  the  substance  is 
heated  to  the  temprrature  of  220°  Fahr.  A much 
lower  temperature  is  sufficient  when  the  acid  has 
been  previously  employed  than  when  merely  dry 
starch  is  used.  Another  method  of  making  dextrin 
from  starch  is  to  take  starch,  and  boil  it  in  a small 
quantity  of  water,  then  add  to  that,  an  infusion  of 
malt.  The  malt  converts  the  starch  into  a variety 
of  ju’oducts,  but  the  first  action  is  to  convert  the 
starch  into  maltose — which  is  a sugar  I shall  have 
to  describe  to  you  hereafter — and  dextrin.  So 
soon  as  the  iodine  liquid  indicates  that  the  starch 
lias  disapj)earcd,  or  that  the  whole,  or  nearly  the 
whole,  of  the  starch  has  disappeared,  it  is  then 
rapidly  boiled,  in  order  to  prevent  the  ferment  in 
the  malt  infusion  carrying  on  the  hydration  of  the 
starch  any  further,  the  object  being  to  obtain  the 
gum  or  dextrin,  and  not  maltose  sugar.  I said 
1 hat  mere  heat  would  convert  starch  into  dextrin, 
but  much  more  so  if  the  heat  be  moist.  The 
Vienna  baker,  and,  imitating  him,  the  Parisian 

l. aker,  employs  this  ingenious  reaction  in  the  glaz- 
ing^  of  the  beautiful  rolls  of  Paris  and  Vienna. 
It  is  their  practice,  and  it  is  adopted  in  London 
by  a few  of  our  bakers,  to  allow  steam  from  a 
t'l.iler  to  be  injected  into  the  oven  just  as  the 
lu-cad  is^  about  to  be  placed  in  it.  This  steam, 
coming  iji  contact  with  the  highly-heated  walls 
of  tlie  ov(!u  becomes  superheated;  it  is  not  wet 
st*  am,  but  perfectly  dry  steam.  The  bread  is, 
hov.'evei-,  w(!t  on  its  surface,  and  placed  in  this 
atiiiosj.hcre,  and  the  action  of  the  steam  upon  the 
''Ui  facc  of  tlic  roll  is  to  cover  it  with  a beautiful 
lay(;r  of  Biitish  gum,  just  the  same  as  you  will 
lind  ;it  the  back  of  postage  stamps,  which  is  also 

m. Tfle  from  starch. 

Dextrin  or  Britisli  gum,  when  made  by  either  of 
t he  ])roccsses  I have  dc'seribed,  possesses  the  follow- 
pi’operties  - It  is  a gummy  body,  resembling  in 
its  viscosity  the  ordinary  cherry  tree-gum  "and 
gum  Arabic.  It  is  employed  largely  in  calico 


printing  as  a thickener,  for  the  purpose  of  ininting 
on  the  cloth  the  necessary  mordants  and  colours. 
Dextrin  is  soluble  in  cold  water,  and  starch,  you 
will  remember,  is  not.  A solution  of  dextrin  is 
precipitated  by  alcohol — more  or  less.  You  see  the 
clear  liquid  is  rendered  turbid  by  the  addition  of 
alcohol.  Iodine  gives  with  dextrin  little  or  no 
action. 

There  are  two  or  three  modifications  of  dextrin 
— erythro  dextrin,  which  gives  a brown  tint  on  the 
addition  of. iodine;  the  others,  achromatic  dex- 
trins,  give  no  colour  reaction,  and  are,  according 
to  Brovm  and  Heron,  the  most  numerous. 
Dextrin  has  no  action  on  the  Fehling’s 
liquid,  that  is  to  say,  pure  dextrin,  but 
if  you  repeat  the  experiment  upon  ordinary 
commercial  dextrin,  you  will  find  there  is  a 
little  action.  This  is  owing  to  the  mode  of 
preparation.  In  acting  upon  starch  by  means 
of  acid  — which  I have  already  shown  you  is  one  of 
the  methods  formaking  dextrm  from  starch—  asmall 
quantity  of  sugar  must  be  formed.  On  the  other 
hand,  if  you  use  the  malt  infusion,  it  camiot  form 
dextrin  without  also  forming  maltose  sugar,  and 
hence,  therefore,  we  have  sugar  formed  as  well  as 
dextrin.  The  chemist  has  means  at  his  command 
of  separating  from  the  ordinary  dextrin  the  sugar, 
and  also  the  starch,  so  as  to  obtain  nothing  else  but 
dextrin,  and  a sample  of  dextrin  so  obtained  has  no 
action  upon  Fehling’s  liquid  any  more  than  a 
solution  of  starch  has. 

Basic  acetate  of  lead,  added  to  a solution  of 
dextrin,  throws  down  a precipitate,  and  this  is 
sometimes  a convenient  re-agent  to  employ  when 
you  wish  to  remove  dextrin  from  the  infusions  con- 
taining it.  The  action  of  yeast  upon  dextrin  is 
very  slow,  but  it  does  ultimately  convert  it  into 
maltose  sugar,  and,  of  course,  after  that,  into 
alcohol. 

The  next  members  of  our  carbo  - hydrate 
series  are  cane  sugar  and  maltose.  Although 
probably  of  different  molecular  structure,  they 
have  the  same  centesimal  composition.  I have  here 
a sample  of  the  small  crystals  called  Finzel’s 
crystals,  after  the  sugar  manufacturer  of  Bristol, 
who  unfortunately  has  been  ruined  by  the  export 
bounty  system  of  the  French  Government,  and  who 
no  longer  now  manufactures  this  product.  On  th  e 
whole,  it  is  the  purest  sample  of  cane  sugar  that  we 
can  find  in  the  market.  Cane  sugar  is  obtained  not 
only  from  the  cane  plant,  but  also  from  the  beet, 
the  date,  and  the  maple  tree;  it  may  also  be  obtained 
from  many  other  plants,  but  these  are  the  prin- 
cipal sources.  The  process  of  manufacture  is  not 
very  intricate.  It  consists  in  the  case  of  the  cane 
of  pressing  the  juice  out,  and  then  as  rapidly  as 
possible  boiling  it  with  a small  qupuitity  of  lime, 
in  order,  first  of  all,  to  precipitate  the  albuminous 
matter,  and  sotoneutralisethe  acid,  because  we  shall 
see  presently  acids  rapidly  convert  cane  sugar, 
which  is  a crystallisable  body,  into  the  sugars 
which  do  not  crystallise,  which  chemists  call  in- 
verted sugars,  or  changed  sugars,  such  as  ordinary 
molasses  consists  of,  and  the  solution  of  course  is 
finally  treated  with  animal  charcoal  in  order  to 
decolorise  it.  This  latter  part  of  the  process  is 
carried  out  in  the  refineries  of  England. 

Cane  sugar,  when  obtained  in  the  pure  state,  you 
all  know  perfectly  well,  but  there  are  some  two  or 
three  reactions  which  I think  will  be  of  some  in- 
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terest  to  you.  I said  a little  while  ago  that  in 
these  carbo-hydrates  the  hydrogen  and  oxygen 
are  in  the  proportion  to  form,  water,  and  by 
the  employment  of  a little  oil  of  vitriol,  which 
is  a substance  that  has  a great  affinity  for  j 
water,  it  actually  breaks  up  the  molecule  of  j 
sugar,  and  in  so  doing  unite  the  oxygens  and 
hydrogen,  and  forms  water.  That,  of  course,  can 
only  take  place  by  the  separation  of  charcoal.  Mr. 
Lewis  will  add  this  material,  which  has  such  a 
piOwer  of  absorbing  water  to  the  solution  of  cane 
sugar,  aud  you  will  soon  see  the  separation  of 
charcoal.  It  is  already  black.  Presently  it  will 
intumesce,  and,  you  now  see,  so  rapid  is  the 
action,  an  abundant  separation  of  charcoal,  the 
hydrogen  and  oxygen  having  been  converted  into  , 
water  and  absorbed  by  the  acid.  This  is  the  j 
action  of  strong  acid.  If,  instead  of  acting  on  the  | 
sugar  by  means  of  strong  acid  I had  used  strong  I 
])otash,  we  should  find  very  little  change.  Fehling’s  j 
liquid,  added  to  a solution  of  cane  sugar,  provided  | 
the  solution  has  been  recently  made,  has  no  action,  j 
t r a very  slight  action.  The  action  is  only  due  | 
to  the  effect  of  the  alkali  itself  upon  the  cane 
sugar.  While  I am  heating  this,  Mr.  Lewis  Avill  } 
take  a solution  of  cane  sugar,  and  add  to  it  a very 
fVw  drops  of  sulphuric  acid.  We  are  not  now  i 
going  to  convert  it  into  charcoal,  but  into  other  i 
kinds  of  sugar.  You  will  see  that  this  cane  sugar,  ' 
which  has  not  been  treated  by  acid,  has  no  action 
on  Fehling's  liquid.  It  does  not  reduce  the  | 
protoxide  of  copper  to  the  sub-oxide,  yet  boiling  it  j 
Avith  acid,  even  for  a short  time— and  manifestly  it 
would  be  much  better  to  boil  it  for  an  hour — is 
quite  sufficient  to  change  the  cane  sugar  to  fruit 
sugar,  or  inverted  sugar.  Having  neutralised  the  acid 
by  a little  alkali,  and  heated  it  again  with  Fehling’s 
solution,  you  see  there  is  an  abundant  reduction  ! 
from  the  protoxide  of  copper  to  the  red  sub-oxide.  ! 

This  action  is  brought,  about  not  only  by  mineral  ' 


acids,  but  by  all  kinds  of  albuminoid  bodies.  Mr. 
Lewis  Avill  take  a solution  of  cane  sugar,  and  act 
upoD  it  Avith  a little  malt  infusion  ; this  has  the 
property  of  converting  the  cane  sugar,  to  some  ex- 
tent, into  the  same  products  as  result  from  the 
action  of  acids.  That  is  the  reason  the  West 
Indian  planter  is  obliged,  so  soon  as  he  has  ex- 
pressed the  juice  from  the  cane,  to  boil  it  as 
quickly  as  possible;  Avere  he  not  to  do  so,  the 
acids  of  the  juice,  and  the  albuminoid  matters, 
AA^ould  rapidly  convert  the  crystalline  sugar  into 
sugars  that  do  not  crystallise.  These  inverted 
sugars  do  not  crystallise,  at  all,  and  the 
origin  of  molasses  in  the  manufacture  of 
sugar  is  because  in  spite  of  all  his  care — formerly, 
indeed,  in  the  West  Indies,  very  little  care  was 
taken — but  in  spite  of  even  the  care  noAv  taken 
there  is  ahvays  some  crystallisable  cane  sugar  con- 
verted into  non -crystallisable  sugars,  and  they 
come  into  the  market  in  the  form  of  molasses.  Of 
course  the  larger  portion  of  the  molasses  is  con- 
verted into  rum  by  fermentation  and  distillation. 
We  are  performing  the  same  operation  here,  not 
by  the  use  of  the  natural  albuminoid  bodies  that 
exist  in  the  plant,  but  by  the  aid  of  malt  solution, 
and  Ave  have,  even  in  so  short  a time,  a partial 
conversion  of  the  sugar  solution. 

The  next  matter  to  Avhich  I desire  to  draAV  your 
attention  is  that  alcohol  does  not  precipitate  cane 
sugar,  in  other  Avords,  cane  sugar  is  soluble  in 
alcohol.  Maltose  sugar  is  precipitated  by  alcohol, 
AAdiich  is  able  to  dissolve  a very  small  quantity  of 
maltose,  and  one  is  obliged  to  take  a very  large 
quantity  of  alcohol  in  order  to  dissolve  the  crys- 
talline substance  called  maltose. 

The  maltose  sugar  to  which  I noAV  pass  w^as  first 
discovered  by  Dubrunfaut,  but  it  was  forgotten 
until  O’Sullivan,  of  Burton-oii-Trent,  again  studied 
the  action  of  albuminoid  ferments,  such  as  Ave  find  in 
malt,  upon  starch.  This  table  rex)resents  the  action  : 


Hydration  Products  of  Starch.  [(/ SuUiiaa.) 


starch. 

1.)  H»-o  ()«o 

+ 

H-  0 = 

Maltose.! 

C-  H'-i-  Oil 

+ 

a Dextrin. 

Ceo  Hioo  0^0 

(2.)  C’-  H>=o  ()60 

+ 

2 11-  0 = 

iC'i-  II' -i  Oil 

+ 

B Dextrin,  i. 
Ci8  H«o  0*° 

(:i.)  C’-  Hi-0  Q60 

+ 

3 H2  0 = 

3 H2=  Oil 

+ 

B Dextiiii,  ii. 
C36  H60  03° 

iL)  C’-  H‘^0  Q60 

+ 

1 IL  - 0 = 

4 C12  H-12  Oil 

4- 

B Dextrin,  hi. 

C2*  H^°  0“0 

In  other  A\-ords,  the  first  action  is  to  add  one  mole- 
cule of  Avater.  That  is  brought  about  by  the 
agency  of  albuminoid  ferments.  The  same  action 
is  brought  about  also  by  the  saliva  of  man, 
because  that  also  contains  an  albuminoid  ferment 
called  piyaline.  In  malt,  Ave  hav^e  a similar  albu- 
minoid ferment,  Avhich  has  been  called  diastose. 
When  one  molecule  of  Avater  is  added,  it  causes  a 
lesion  of  the  complex  starch  molecule  into  the 
distinct  products,  maltose  sugar  C*  - H--  (the 
isomer  of  cane  sugar  and  five  molecules  of  dextrin 
Qi  'i  0*°).  The  next  stage  is  to  add  tAvo  mole- 
cules of  water.  Then  a further  lesion  is  brought 
about  by  tlic  ferment.  In  the  last  stage  Ave  have 
four  molecules  added,  and  thus  we  obtaiii  four 
molecules  of  maltose  sugar,  and  two  of  dextrin.. 
At  our  next  meeting,  I shall  point  out  that 


Brown  and  Heron,  in  some  recent  researches,  and 
also  Griiber  and  Musculus,  give  some  other 
hydration  products  in  addition  to  those  that  are 
represented  by  O’Sullivan.  Maltose  sugar  differs 
from  cane  sugar  in  the  following  respects: — The 
formula  is  the  same,  that  is,  the  composition  of 
100  parts  is  the  same,  and  the  molecular  weight  is, 
perhaps,  the  same,  but  the  properties  that  dis- 
tinguish maltose  are  the  folloAving.  Cane  sugar 
only  rotates  the  plane  of  polarised  light  73°  to  the 
right,  Avhereas  maltose  rotates  the  ray  150°  to 
the  right.  It  is  much  more  dextro-rotary 
than  cane  sugar,  although  less  so  than  starch. 
We  saAv  that  Fehling’s  liquid  had  no  action  on 
cane  sugar,  exetpt,  however,  after  a time,  when  the 
alkali  began  to  break  up  the  sugar.  It  has  no 
immediate  action,  but  we  shall  find  on  maltose 
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sugar  Fehliiig’s  liquid  produces  an  abundant  and 
immediate  reaction  on  boiling,  still  the  amount  of 
reduction  of  the  protoxide  of  copper  to  suboxide  is 
not  so  great  as  in  the  case  of  the  next  sugars  we  shall 
have  to  speak  of,  namely,  the  dextrose  and  Isevu- 
lose  sugars.  1 00  parts  of  maltose  sugar  only  pro- 
duces as  much  action  on  Fehling’s  liquid  as  61 
parts  of  dextrose  or  laevulose  sugars.  Therefore, 
although  maltose  has  the  same  formula  as  cane 
sugar  there  is  a distinct  difference,  first  in  the 
action  on  polarised  light,  and,  secondly,  in  the 
action  of  Fehling’s  liquid.  There  is  yet  another 
difference ; it  is  but  slightly  soluble  in  alcohol, 
therefore,  the  addition  of  alcohol  to  solutions  of 
maltose  will  generally  give  a precipitate. 

Maltose  sugar  is  now  being  prepared  somewhat 
largely  in  commerce,  and  here  are  some  examples 
of  it.  One  is  the  substance  called  O’Sullivan’s 
dextrin  maltose.  It  contains  not  merely  maltose, 
but  also  dextrin.  Here  is  another  sample  which  is 
richer  in  maltose  sugar  and  less  rich  in  dextrin 
and  has  a lighter  colour.  The  other  important 
sugars,  namely  dextrose  and  leevulose,  I propose  to 
discuss  at  our  next  meeting,  and  will  then  call 
your  attention  to  some  later  researches  upon  the 
hydration  products  of  starch. 


The  fifth  and  concluding  lecture  of  this  course, 
on  “The  Chemistry  of  Bread-making,”  was 
delivered  by  Professor  Graham,  on  Monday, 
December  22nd. 
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MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Dec.  29th  InsUtute  of  Actuaries,  The  Quadrangle, 
King’s  College,  W.C.,  7 p.m.  Mr.  T.  B.  Sprague,  “ The 
Probability  that  there  will  hereafter  he  Issue  of  a 
Marriage  hitherto  Childless.” 

London  Institution,  Finshmy-circus,  E.C.,  8 p.m.  Mr. 
W.  R.  S.  Ralston,  “ Storj'-telling.” 

Tuesday,  Dec.  30th... Royal  Institution,  Alhemarle-.street,  ‘VV., 
3 p.m.  (Juvenile  Lecture.)  Prof.  Tyndall,  “ Water 
and  Air.  ’ ’ ( Lecture  II. ) 

TiiuiiSDAY,  Jan.  1st.. ..London Institution, Finsburj'-circus, E.C., 
7 p.m.  Prof.  Morley,  “ The  Future  of  the  English 
Stage.” 

South  London  Photographic  (at  the  Hoxtse  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  ( J uvenile 
Lectures.)  Prof.  Tjudall,  “ Water  and  Air.”  (Lecture 

Friday,  Jan. 'Wd... SOCIETY  OF  ARTS,  John-streeL  Adelphi, 
W.C.,  8 p.m.  (Juvenile  Lecture.)  Mr.  W.  H.  Preece 
“Recent  AVonders  of  Sound.” 

Saturday,  Jan.  3rd. ...Royal  Institiitioii,  Albemarle-street,  w., 
3p.m.  (Juvenile  Lectm’es.)  jh’of,  Tjaidall,  “Water 
and  Air.”  (Lecture  IV.) 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  January  2,  1880. 


97 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


No.  1,415.  VoL.  XXVIII. 


IRIBAY,  JAyUARY  2,  1880. 


AVL  communications  for  the  Society  should  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.G. 


NOTICES. 


JUVENILE  LECTUEES. 

The  first  of  these  leclures  by  Mr.  W.  H.  Preoce, 
on  “ Eecent  "Wonders  in  Sound,”  \vill  be  delivered 
this  evening,  at  7 o’clock.  A report  of  the 
lecture  Y*ill  be  printed  in  the  Journal  in  due  course. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  CHEMISTRY  OF  BREAD-MAKIXG. 

By  Professor  Graham,  D.Sc. 

Lecture  II. — Delivered  Decemrer  1,  1879. 

To-night  we  pass  on  to  the  the  third  sub-group, 
the  glucoses,  having  the  formula  C*-  H'^‘*  0^-. 
These  are  dextro- glucose  and  Ijevo- glucose.  Some- 
times they  are  called  dextrose  and  laevulose.  They 
occur  in  fruits,  and  probably  are  due  to  the  action 
of  acids,  or  soluble  albuminoid  ferments,  or  both 
together,  on  cane  sugar  which  has  been  previousl}" 
stored  up  in  the  vegetable  organism. 

Dextro -glucose,  the  first  member  on  our  list,  has 
been  very  rarely  found  in  fruits  unassociated  with 
Iscvo-glucose.  A very  well  known  example  of  this 
glucose  is  to  be  found  in  ordinary  honey.  Honey 
consists  of  dextro-glucose  and  lajvo- glucose,  and 
also  cane  sugar.  Dubrunfaut,  a good  many  years 
ago,  pointed  out  that  the  ratio  of  the  dextro- 
glucose  and  loevo- glucose  in  honey  was  not  that 
which  would  have  occurred  had  the  product  been 
formed  only  and  solely  from  the  inversion,  or 
change,  of  cane  sugar  previously  stored  up.  In 
other  words,  instead  of  being  found  there  in  equal 
quantities,  as  much  of  dextro-glucose  as  of  Irnvo- 
glucose,  he  found  there  was  always  an  excess  of 
dextro-glucose,  which  would  indicate  that  some  of 
the  dextrose  was  due  to  the  action  of  some  ferment, 
not  upon  cane  sugar,  but  upon  some  such  material 
as  soluble  starch. 

As  regards  the  preparation  of  dextro-glucose 
from  honey,  one  of  the  simplest  processes  is  to  take 
granulated  honey,  and  triturate  it  in  a mortar  with 


! one-eighth  of  its  own  weight  of  alcohol.  The 
I alcohol  will  dissolve  out  the  Isevo-glucose  because 
it  is  more  soluble ; and  if  this  be  repeated  once  or 
twice,  that  which  is  not  dissolved  in  the  alcohol  wdll 
consist  of  the  dextro-glucose  and  a small  quantity 
of  cane  sugar,  or  sucrose. 

Another  simple  plan  is  to  take  the  crystalline 
honey,  and  submit  it  to  severe  pressure  through  a 
calico  filter.  If  it  be  pressed  with  considerable 
force,  the  laevo-glucose  is  forced  out  in  the  liquid 
form,  and  you  obtain  the  dextro-glucose,  together 
with  the  cane  sugar,  in  the  solid  condition. 

A much  cheaper  way  to  obtain  dextrose  than 
from  honey  is  to  convert  ordinary  starch  into 
dextrose.  This  is  done  by  acting  upon  a solution 
of  starch  with  dilute  mineral  acid.  Dextrose  was 
first  prepared  in  this  way  by  the  celebrated 
i chemist,  Kirchhoff.  He  took  a solution  of  starch, 

I and  acted  upon  it  with  acid  to  the  extent  of  2 per 
I cent,  of  the  water  that  he  employed,  and  after 
j keeping  it  at  a temperature  of  from  80*^  to  90®  centi- 
I gradeforfourorfivehours,he  obtained  the  formation 
I of  this  dextrose.  If  this  acid  solution  be  neutral- 
ised with  some  powdered  chalk,  the  sulphuric  acid 
j — for  it  is  better  to  use  sulphuric  than  hydrochloric 
I — is  converted  into  sulphate  of  lime,  or  gypsum, 
i and  on  filtering  you  obtain  a solution  of  the  dex- 
' trose. 

i This  dextrose  is  now  made  on  a large  scale.  This 
j bottle  contains  dextrose.  This  which  you  see  here 
I has  also  been  made  from  starch,  and  is  known 
commercidlly  as  glucose.  I am  indebted  for  these 
' two  specimens  of  dextro-glucose  to  the  kindness  of 
I the  managing  director  of  the  Manbre  Saccharine 
Company.  The  way  in  w'hich  it  is  prepared  gene- 
rally— I do  not  know  exactly  how  this  sample  was 
prepared — is  to  take  Indian  corn,  which  is  now 
largely  employed  for  that  purpose  by  American 
manufacturers,  or  rice  (which  probably  is  the 
material  that  the  Manbr4  Saccharine  Company 
employ),  or  to  take  some  other  starch-yielding 
material.  The  rice  or  the  Indian  corn  is  first  of  all 
broken  into  a tolerably  fine  condition,  and  then  is 
mashed  with  w^ater,  that  is  to  say,  it  is  digested  or 
infused  with  water  to  which  one  per  cent,  of  oil 
of  vitriol  has  been  added.  This  is  heated  up  by 
means  of  steam,  and,  after  some  few  hours,  it  is 
pumped  into  a boiler  oi-  digesting  vessel,  in  which 
it  is  heated  by  means  of  steam  coming  direct  from 
a boiler  at  70  lbs.  pressure.  In  a short  time,  the 
steam  being  injected  from  the  boiler  at  that  pres- 
sure into  this  other  digesting  vessel,  the  tempera- 
ture rises,  and  ultimately  the  tension  or  pressure 
I in  the  digestei-  is  the  same  as  in  the  generating 
! boiler,  and  a comparatively  short  time  is  suffi- 
cient to  convert  the  starch  into  dextrose. 
Whereas,  doing  it  as  I am  here,  at  the  atmo- 
sjjheric  pressure  of  15  lbs.  to  the  square  inch, 
a much  longer  time  is  required  for  the  pur- 
pose. So  soon  as  the  operation  is  complete, 

! and  the  operators  are  able  to  tell  that  from 
I an  experiment  I showed  you  at  our  last  meeting 
I — you  remember  that  alcohol  precipitates  solutions 
j containing  dextrin  ; you  also  remember  that 
I alcohols  precipitate  solutions  containing  maltose 
‘ sugar  — then,  at  the  particular  moment  when 
j alcohol  fails  to  precipitate  either  the  dextrin  or 
maltose  sugar,  they  know  that  they  have  nothing 
, left  but  dextrose,  because  in  this  process,  which 
j goes  on  with  acids,  as  I shall  presently  show  you. 
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the  bodies  first  formed  are  maltose  and  dextrin ; 
but  ultimately  the  maltose  is  hydrated  to  dex- 
trin, and  the  whole  of  the  dextrin  is  also  hydrated 
to  dextrose;  so  that,  so  soon  as  alcohol  fails  to  give 
a precipitate,  they  know  that  the  hydration  process 
is  comi)lete.  They  then  run  it  off  into  large  tanks  ; 
powdered  chalk  is  added  to  it,  in  order  to  neu- 
tralise the  sulphuric  acid  ; the  whole  is  allo  wed  to 
settle,  and  the  clear  liquid  is  drawn  off,  and  passed 
two  or  three  times  through  animal  charcoal,  in 
order  to  decolorise  it.  The  amount  of  decolorisa- 
tion,  to  some  extent,  depends  on  the  price  that  is 
to  be  charged  for  it,  and  the  object  for  which  it  is 
to  be  employed.  Ultimately,  it  is  evaporated  down 
in  vacuum  p>ans ; that  is  to  say,  the  evaporation 
takes  place  not  at  15  lbs.  pressure,  but  (by  means 
of  a steam-engine  constantly  pumping  away  the 
steam  from  the  evaporating  vessel),  at  a pressure 
of  only  some  two  or  three  pounds.  It  comes  into 
the  market  in  this  solid  form.  The  letter  I received 
this  morning  from  the  manager  of  the  Manbre 
Saccharine  Company,  explained  to  me  that  it  was 
quite  easy  for  him  to  supply  me  with  samples  per- 
fectly white.  These  are  tinted.  They  have  not  been 
made  at  all  for  the  purpose  to  which  I propose  to 
draw  your  attention  in  our  next  lecture.  This 
sample  was  made  to  be  used  in  the  brewing  of  pale 
ale,  but  I wish  to  have  some  still  whiter,  because, 
as  I shall  have  to  point  out,  I propose  that  this 
dextrose  shall  be  employed  instead  of  potato, 
('si)ecially  when  inferior  wheats  are  being  used  in 
the  manufacture  of  bread. 

Xow,  as  regards  the  propierties  of  this  dextrose. 
In  the  first  place,  as  the  name  implies,  itisdextro- 
rotary.  It  turns  the  plane  of  vibration  of  polarised 
light  to  the  right  hand  56*^.  It  is  less  soluble  in 
water,  and  also  in  alcohol,  than  cane  sugar,  and 
it  is  only  half  as  sweet.  If  you  try  a portion  from 
Ihis  bottle,  you  will  find  that  it  is  not  so  sweet  as 
caiie  sugar  ; indeed,  it  would  take  rather  more  than 
two  ])arts  of  dextrose  to  produce  the  same  sweeten- 
ing ( fleet  as  ordinary  cane  sugar.  When  oil  of 
vifiiol  was  added  to  a solution  of  cane  sugar, 
you  will  remember  that  the  cane  sugar  was 
broken  up  and  charcoal  was  formed.  You  will 
find  that  the  dextrose  is  more  stable  than  the  cane 
sugar,  and  that  oil  of  vitriol  does  not  break  it  up 
with  the  formation  of  charcoal.  Mr.  Lewis 
Avill  kindly  add  some  oil  of  vitriol  to  the  solution 
of  dextrose,  and  \vg  shall  find  that  there  is  no 
sej)aration  of  charcoal. 

While  that  is  being  done,  I will  pass  on  to  the 
consideration  of  the  other  member  of  the  series — 
liovo-glucosc.  This  may  be  prepared  from  honey, 
l ithcrby  the  treatment  of  alcohol  which  I have 
cx])\ainod,  or  else,  and  much  more  conveniently, 
by  llie  simple  method  of  pressure.  It  can  be  pro- 
dnccrl  still  more  cheaply  from  what  manufacturers 
'■all  inverted  or  changed  sugar,  that  is  to  say, 

• irdinary  cane  sugar  inverted  or  changed  in  its 
pro])criics. 

T f you  take  100  parts  by  weight  of  inverted  sugar 
and  mb  it  with  GO  parts  of  hydrated  lime — ordinary 
(|uick  lime  hydrated  with  water,  so  as  to  obtain  a 
fine  dry  ])owdor — and  1,000  paits  of  water,  at  first 
you  obtain  a tolerably  fluid  mixture.  Presently 
the  lime  reacts  on  the  dextro-glucose  and  the 
la;vo- glucose,  which  together  constitute  what 
is  termed  inverted  sugar,  and  the  whole  mass 
solidifies.  If,  now,  you  take  the  solidified 


mass,  and  submit  it  to  very  great  pressure,  the 
dextrose  combined  with  the  lime — a dextro-gluco- 
sate  of  lime — is  pressed  out.  It  is  fluid,  Avhereas 
the  Isevo-glucosate  of  lime  remains  as  a hard  solid 
body.  Now,  if  you  take  this  Imvo-glucosate  of  lime 
and  digest  it  in  water,  and  add  oxalic  acid  to  it, 
the  oxalic  acid  throws  down  the  lime,  and  you 
obtain  the  solution  of  the  Imvo-glucose.  When 
prepared  in  this  or  any  other  way,  it  has  the  follow- 
ing properties.  Itiscalledlsevo-glucose  or  loevulose,  i, 
that  is  to  say,  it  rotates  the  plane  of  polarised  light  1 
to  the  left,  106°.  When  we  want  to  indicate  a | 
right-handed  rotation,  we  put  a -f-  before  it,  j 
w^hereas  — indicates  a body  which  rotates  the  i 
plane  of  polarised  light  to  the  left.  This  laevo-  | 
glucose  is  uncrystallisable ; it  is  never  solid ; it 
will  not  solidify  like  the  dextro-glucose,  and  it  is  as 
sweet  as  cane  sugar.  It  is  much  more  soluble,  as  I 
have  already  said,  in  alcohol,  and  also  in  water, 
than  its  congener,  dextro-glucose. 

So  much  for  those  two  separately.  I will  now  i 
proceed  to  indicate  the  general  chemical  characte.r  ' 
istics  by  which  we  can  recognise  glucose— not  con- 
sidering if  it  be  dextro-glucose  or  Isovo-glucoso — 
but  simply  that  it  is  a glucose. 

In  the  first  place,  these  glucoses  reduce  Fehling’s 
solution.  Mr.  Lewis  will  take  a small  quantity  of 
tbe  dextro-glucose  and  add  to  it  this  Fehling's 
liquid,  which,  as  I told  you,  consists  of  sulphate  of 
copper  mixed  with  the  double  tartrate  of  potash 
and  soda,  and  rendered  alkaline  by  caustic  soda  or 
caustic  potash.  When  it  is  heated  to  a tempera- 
ture of  about  80°  to  90°  the  protoxide  of  cop^ier 
will  be  reduced,  and  you  will  see  the  red  suboxi'le 
of  copper.  These  glucoses,  whether  dextro-  or 
Isevo-glucose,  have  a peculiar  action  upon  a solu- 
tion of  nitrate  or  chloride  of  cobalt.  I ought  to 
point  out  that  cane  sugar,  when  added  to  a solu- 
tion of  cobalt,  has  not  the  power  of  preventing  the 
precipitation  of  the  hydrated  oxide  upon  the 
addition  of  an  alkali,  whereas,  if  we  have  a 
glucose  present,  then  the  oxide  of  cobalt  is  not 
precipitated  from  its  solution  by  the  addition  of  a 
little  alkali. 

On  the  left,  we  have  a solution  of  cane  sugar. 
The  liquid  you  see  is  coloured  by  cobalt,  and  Mr. 
Lewis  has  added  a little  potash  to  it.  On  the 
right  is  glucose — I do  not  know  whether  he  has 
given  me  dextro-glucose,  but  it  is  of  no  conse- 
quence. He  has  now  added  cobalt  to  this  on  my 
left  hand,  containing  a solution  of  cane  sugar,  and 
next  potash  will  he  added  to  them,  and  you  see 
there  is  a thick  precipitate  formed.  If  this  solu- 
tion of  cobalt  is  added  to  the  solution  on  the  right, 
and  then  potash  added,  we  shall  not  obtain  any 
precipitate.  That  is  one  means  of  recognisii  g 
wdi ether  cane  sugar  contains  some  glucose,  but  as 
a reaction  it  is  by  no  means  so  delicate  as  that 
resulting  from  the  use  of  Fehling’s  solution. 

The  glucoses  have  a very  marked  and  powerful 
reducing  action,  and  by  reducing  action  we  mean 
that  they  are  able  to  take  away  oxygen  from  other 
bodies ; for  instance,  if  you  take  an  ordinary  salt 
that  you  know  very  well,  lunar  caustic,  or  silver 
nitrate,  if  a glucose  be  added  to  that,  together  with 
a little  ammonia — or,  perhaps,  a more  convenient 
and  better  way  of  performing  the  experiment  is  to 
add  a little  ammonia  to  the  glucose  solution,  so  as 
to  obtain  an  ammoniacal  solution  of  glucose — then 
add  silver  nitrate  to  that,  and  gently  warm  it,  the 
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be  precipitated  in  the  metallic  state.  When  I 
say  that,  Ido  not  mean  that  you  will  see  the  silver 
havin'?  the  same  appearance  as  in  a shilling,  for 
it  will  be  a black  powder.  Occasionally  it 
happens  that  it  is  precipitated  on  the  sides  of 
the  glass,  so  as  to  give  a muTor-like  appearance 
to  it.  If  that  black  powder  were  put  under  a 
powerful  hammer,  you  could  force  the  particles 
together,  and  then  they  would  have  all  the 
appearance  of  ordinary  metallic  silver  as  known 
to  you. 

Glucose  has  the  power  of  changing  blue  indigo 
into  white  indigo,  and  we  call  that  a reducing 
action.  It  is  not  properly  a reducing  action,  but 
the  expression  is  due  to  the  amount  of  knowledge  we 
had  many  years  ago,  when  we  thought  that  white 
indigo  contained  less  oxygen  than  blue.  We  now 
have  another  theory  to  explain  it,  but  all  I wish 
you  to  understand  is,  that  this  powerful  reducing 
agent  can  change  blue  indigo  into  Avhite  indigo  on 
being  warmed  with  a little  allcali.  You  see,  on 
warming  the  tube,  how  rapid  the  action  is. 

If  I take  this  reduced  indigo — highly  coloured 
;it  present  because  potash  acts  on  the  glucose 
at  a high  temperature,  and  converts  it  into 
various  coloured  products — and  put  it  into 
water  containing  a little  acid  to  neutralise  the 
alkali,  you  see  I obtain  the  blue  indigo  again. 
Glucose  in  an  alkaline  solution  has  the  power  of 
converting  a liquid  that  is  much  employed  by 
chemists  for  the  detection  of  iron  in  solution.  It 
is  called  the  red  prussiate  of  potash,  and  it  con- 
verts this  salt  into  red  prussiate  of  potash.  The 
red  prussiate  of  potash  is  reduced  to  the  yellow 
prussiate  of  potash,  or  the  ferricyanide  into  the 
ferrocyanide.  Ferricyanide  was  poured  into  this 
tube,  together  with  ferric  chloride,  or  tincture  of 
steel,  and  there  was  no  reaction.  Xow,  upon  the 
addition  of  glucose  to  the  ferricyanide  of  potassium, 
it  is  converted  into  ferrocyanide.  Xow,  ferro- 
(•vauide  gives  with  tincture  of  steel  a Prussian  blue, 
whereas  ferricyanide  gives  with  tincture  of  steel 
no  such  Prussian  blue.  You  see,  from  the  fore- 
goingexperiments,  then,  that  glucose  is  a powerful 
reducing  agent. 

Another  experiment,  w'hich  it  is  hardly  necessary 
to  show  you,  is  that  caustic  potash  or  soda  has  no 
adion,  or  very  little,  on  cane  sugar,  whereas  it 
rapidly  converts  the  glucoses  into  coloured  pro- 
ducts. The  yeast  organism  has  a powerful  action 
on  solution  of  dextrose.  It  converts  dextrose  very 
rapidly  into  carbonic  acid  gas  and  alcohol.  The 
same  action  takes  place  with  loevo-glucose ; but  if 
you  take  a mixture  of  dextro-glucose  and  laevo- 
glucose,  such  as  is  made  from  inverted  sugar,  then 
you  would  find  that  the  yeast  organism  uses  much 
more  dextro-glucose  per  unit  of  time  than  it  does 
of  the  Igevo-glucose.  After  some  time  you  would, 
perhaps,  find  no  dextro  - glucose  left,  but  there 
would  f>till  be  some  Isevo-glucose  left,  wdiich 
would  give  a certain  fullness  on  the  palate  when 
you  were  drinking  the  ales  for  W'Lich  it  is  em- 
ployed. 

This  leads  me  to  give  you  a short  desciiption  of 
the  method  employ.ed  for  the  making  of  this  in- 
verted sugar.  I have  a sample  of  it  here,  which 
has  been  made  in  that  way.  The  cane  sugar  is 
dissolved  in  water,  and  a small  quantitj”  of  sulphuric 
aci'l  is  added  to  it,  about  1 ijer  cent.  It  is  then 
heated,  and  in  the  course  of  an  hour,  or  an  hour 


and  a-half,  the  whole  of  the  cane  sugar  has  been 
converted  into  a mixture  of  equal  parts  of  dextro- 
and  Isevo-glucose.  This  is  evaporated  down,  and 
is  employed  very  largely  in  the  manufacture  of  beer 
— not  exclusively,  the  proportion,  perhaps,  being 
one-fourth,  or,  more  usually,  one-sixth,  along  with 
malt — and  the  chief  reason  Avhy  the  brewers  employ 
this  inverted  cane  sugar  is,  that  it  contains  no 
albumnious  matters.  Now,  in  certain  samples  of 
barley,  especially  in  some  seasons,  such  as  the 
one  which  we  have  unfortunately  passed  through, 
there  is  a large  quantity  of  soluble  albuminous 
matters  formed,  on  account  of  the  bad  maturation 
period,  just  when  these  soluble  albuminoids  should 
be  converted  into  insoluble.  Under  these  circum- 
stances, either  a material  such  as  this  dextro- 
glucose,  or  a material  such  as  you  see  here,  which 
is  a mixture  of  dextro-  and  loevo-glucose,  is  em- 
ployed in  order  to  give  a certain  stability  to  beer 
which  otherwise  it  might  not  have. 

Now,  the  cane  sugar  has  a dextro-rotary  power 
of  73*8'^ ; Imvo-glucose  has  has  a Isevo-rotary 
power  of  — 106°,  and  dextro-glucose  a right- 
handed  rotary  power  of  56°.  If  you  then  add 
those  together,  and  divide  by  two,  you  will  find 
that  the  mixture  has  a loevo-rotary  power  of 

— W-—  which  is  equal  to  — 25°,  the  optical 

activity  of  inverted  cane  sugar. 

I think  I have  now  gone  through  tho  more  im- 
portant properties  by  which  we  may  recognise 
starch,  dextrin,  sucrose,  maltose,  dextro-glucose, 
and  loevo-glucose,  and  I have,  therefore,  done  for 
the  present  Avith  the  description  of  the  properties 
of  these  important  carbo-hydrates. 

I have  been  somewhat  lengthy  in  my  remarks 
on  these  carbo-hydrates,  and  I daresay  there  are 
some  few  here  who  are  very  well  acquainted  with 
the  jjropertios  of  those  bodies,  but  of  course,  in 
lecturing  to  a public  audience,  one  must  consider 
the  audience  in  general,  not  those  who  may 
happen  to  have  studied  chemistry  for  some  con- 
sideral)lo  period,  and  arc  tolerably  familiar  with 
these  things ; but  I am  bound  to  deal  with  these 
matters  in  this  way,  because,  if  we  take  a 
general  audience,  we  shall  find  there  are  many 
who  have  not  had  the  opportunity  of  studying 
chemistry  sufficiently  long — or  perhaps  not  even 
at  all — to  have  acquired  a knowledge  of  these 
bodies.  Manifestly,  when  we  come  to  consider 
what  goes  on  in  the  important  process  of  panifica- 
tion,  and  in  the  more  important  process  of  fermen- 
tation, we  shall  only  be  grojjing  in  the  dark,  if  we 
have  not  previously  laid  a solid  foundation  of 
knowledge  connected  with  the  important  proper- 
ties of  these  bodies  that  have  to  enter  into  the 
composition  of  the  bread. 

I now  revert  to  the  consideration  of  the  phe- 
nomena that  occur  when  certain  albuminoid  fer- 
ments act  upon  starch  paste.  I pointed  out,  at 
our  last  meetmg,  the  valuable  researches  of  Mr. 
O’Sullivan,  the  chemiet  for  Messrs.  Bass  and  Co., 
of  Burton- on-Trent.  It  is  some  few  years  smee  he 
pointed  out  (not  that  he  was  the  first,  because  it 
was  Dubranfaut  who  first  clearly  recognised  and 
named  it)  a new  sugar,  to  which  he  gave  the  name 
maltose  and,  even  before  O’Sullivan,  Musculus  gave 
an  explanation  of  the  hydration  products  brought 
about  by  the  action  of  albuminoids  on  starch  paste, 
silver  nitrate  will  be  decomposed,  and  the  silver 
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which  was  not  in  accordance  with  the  previous 
views  on  the  subject. 

Six  or  seven  years  ago,  when  I had  the  honour 
to  address  an  audience  here,  I was  aware  of  what 
had  just  been  published,  but  it  was  too  late  to  alter 
my  tables  and  statements ; nor  was  I prepared 
to  adopt  Mr.  O’Sullivan’s  researches  in  their 
entirety,  so  that,  even  then,  I spoke  of  glucose  and 
dextrin  as  being  the  products  of  the  action  of 
albuminoid  ferments  upon  starch  and  sugar.  We 
now  know,  however,  thanks  to  the  researches  of 
O’Sullivan,  and  to  the  later  works  of  Musculus  and 
Griiber,  and  also  to  those  of  Brown  and  Heron, 
corroborated  by  other  chemists,  that  under  no 
circumstances  does  malt  infusion  ever  produce 
either  dextro-glucose  or  Isevo- glucose,  but  only 
maltose  and  dextrin,  and,  consequently,  maltose 
and  dextrin  are  the  products  of  the  action  of  that 
important  ferment  on  a solution  of  starch. 

These  equations*  represent,  according  to  Mr. 
O’Sullivan,  the  nature  of  the  reaction.  At  about 
140<3  Fahrenheit  the  reaction  consists  in  one  molecule 
of  water  being  added  on  to  a molecule  of  starch. 
The  molecule  I have  here  made  very  much  larger 
than  I have  represented  it  in  a previous  table, 
where  it  was  ^ . Here  I have  multiplied  that  12 
by  six,  the  value  I have  given  to  the  and  the 
molecule  represented  here  is  We  have,  then, 

one  molecule  of  maltose  formed,  and  this  complex 
molecule  of  a dextrin.  Under  other  circumstances,  a 
lower  heat,  and  a longer  time,  two  molecules 
are  added  on,  a similar  lesion  of  the  compound 
molecule  takes  place,  by  which  two  molecules  of 
maltose  sugar  are  formed  and  ^ dextrin  No.  1. 
Under  still  more  favourable  conditions,  four  mole- 
cules of  water  are  added  to  the  complex  molecule ; 
a lesion  takes  place,  by  which  four  molecules  of 
maltose  sugar,  and  a less  complex  molecule  of 
)3  dextrin  No.  3 are  formed.  Lately,  Messrs. 
Brown  and  Heron  have  communicated  to  the 
Chemical  Society  the  result  of  very  long  researches 
on  the  action  of  malt  infusion  on  starch  paste ; and 
they  find  that,  at  a temperature  of  60  degrees 
Centigrade,  the  following  set  of  phenomena  occur. 
They  agree  with  O’Sullivan  in  the  main,  but  not 
altogether.  In  the  first  place,  if  you  take  the 
molecule  of  starch,  as  they  have  here  taken  it,  to 
consist  of  ten  times  C^^,  in  other  words,  if  you 
give  to  that  unknown  n the  value  of  10,  what 
occurs,  according  to  them,  is  this  : — 


Hydration  F/oducls  of  Soluble  Starch.  (Brown  and  Heron.) 
[..] 


j.  3-86 

k.  3-86 

Resulting  Dextrin. 

Soluble  Starch. 

216-0° 

0 

(1)  C‘2 

209-0° 

6-4 

Ery thro  Dextrin  a 

-f  (2)  Cl 2 1120  O’o 

202-2° 

12-7 

„ „ , {i 

Achroo-Dextrin  a 

4-  3)  H20  Qio 

195-4° 

18-9 

4-  (4)  C12  H^o  Oi« 

188-7° 

25-2 

)8 

— (5)  C‘2  Qio 

182-1° 

31-3 

7 

— (6)  O’o 

175-6° 

37-3 

8 

(7)  Qlo 

169-0° 

43-3 

55  6 

-f-  (8)  Cl 2 H2»  Qin 

162-6° 

49-3 

c 

(9)  C»2  H20  QlO 

156-3° 

55-1 

? 5 7? 

(10)  C12  H = « Oi« 
(Maltose.) 

150-0° 

61-0 

y / If 

n 

* See  table  on  p.  91,  Journal,  December  26,  1879. 


A solution  of  soluble  starch,  at  first,  when 
examined  by  a saccharometer,  indicates  a right- 
handed  rotation  of  the  plane  of  polarised  light 
of  216  degrees,  and  the  reducing  power  on 
Fehling’s  liquid  is  nothing.  In  the  course  of  a 
few  minutes  they  find  that  the  mixtime,  when  acted 
on  by  a solution  of  iodine,  indicates  a brown  colour. 
Of  course,  so  long  as  there  is  soluble  starch,  the 
reaction  with  iodine  would  have  given  a blue 
colour,  but  after  a few  minutes  at  that  tempera- 
ture, the  solution  indicates  a brown  colour, 
with  a right-handed  rotation  of  209^,  and 
6 ’4  action  on  Fehling’s  solution.  In  the 
course  of  two  or  three  minutes  longer,  there  is 
still  a brown  reaction,  indicating  what  has  been 
termed  by  Gruber  erythro-dextrin.  After  that, 
however,  at  the  particular  period,  where  the  right- 
handed  rotation  is  195°,  and  the  reduction  of 
Fehling’s  solution  18-9,  they  find  that  there  is  no 
coloured  product,  but  they  obtain  an  achromatic 
dextrin.  I will  not  go  through  the  whole  of  this 
table,  but  the  ultimate  action,  when  carried  out 
for  a considerable  length  of  time,  is  that  no  dextrin 
is  left,  and  that  the  whole  has  been  converted  into 
maltose  sugar,  having  a right-handed  rotation  of 
150°,  and  a reducing  power  on  FehHng’s  solution  of 
61  per  cent. ; that  is  to  say,  100  parts  by  weight  of 
maltose  sugar  only  reduces  Fehling’s  solution  as 
much  as  61  parts  by  weight  of  dextro-glucose  or 
IsBvo-glucose.  According  to  them,  what  occurs  is 
this: — This  very  complex  molecule,  lOC*^ 
is  hydrated,  and  a lesion  occurs,  by  which  the  first 
Qi  2 jj2  2 0^  1 is  cut  off ; that  is,  maltose  sugar  and 
the  complex  body  which  is  left  has  nine  times 
in  its  molecule.  The  next  hydration  product  is 
where  another  is  cut  off.  At  the  successive 
steps  successive  molecules  are  cut  off,  all  these 
being  separate  molecules  of  maltose,  till  finally, 
when  this  hydration  process  has  been  pro- 
longed for  16  to  18  hours,  the  whole  of  the 
dextrin  has  been  converted  into  maltose  sugar, 
and  the  action  then  upon  polarised  light  is  150°. 
The  sign  -}-  on  the  table  indicates  that  these 
different  reactions,  2,  3,  4,  and  8,  having  a 
corresponding  action  upon  the  ray  of  polarised 
light,  and  a corresponding  reducing  power  on  the 
sulphate  of  copper,  have  been  well  established. 
They  think  also  that  the  reactions  indicated  by  5 
and  6 have  been  fairly  well  established,  but  the 
lower  two  have  not  been  so. 

Now,  you  may  say  to  me,  what  is  the  practical 
meaning  of  all  this  ? What  does  it  matter 
whether  three  or  four  molecules  of  dextrin  are- 
formed,  or  whether  there  are  a great  many.  We 
shall  see.  The  practical  result,  I take  it,  is  this. 
You  must  remember  that  Brown  and  Heron,  pre- 
cisely like  O’Sullivan,  have  acted  on  starch  paste, 
which  is  the  representative  of  the  boiled  potatoes 
of  the  bakers,  with  a very  powerful  hydrating 
agent,  and  Heron  indicates  that,  even  though  he 
uses  so  powerful  a hydrating  agent  as  a malt  in- 
fusion, there  are  a series  of  dextrins  formed,  and 
that,  practically,  the  amount  of  maltose  that  is 
formed  at  a low  temperature  with  a hydrating 
agent  of  weak  power,  as  the  albuminoids  of  wheat, 
manifestly  must  give  us  bodies  very  rich  in  dextrin, 
and  particularly  poor  in  maltose  sugar.  Possibly 
some  of  you  may  have  forgotten,  what  I have 
already  mentioned,  that  the  yeast  organism  con- 
verts maltose  into  carbonic  acid  and  alcohol,  but 
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th-e  yeast  or^nisni  has  a very  slight  action  on 
dextrin.  Dextrin  is  a very  stable  body.  It  is  so 
stables  as  regards  the  power  of  the  yeast  organism 
upon  it,  that  the  German  brewer,  for  example,  and 
even  the  English  brewer  who  wishes  to  imitate 
him,  does  all  he  can  to  try  and  obtain,  in  his  in- 
fusion before  fermentation,  as  much  dextrin  as  pos- 
sible from  the  hydration  products  of  the  barley. 
Xow  the  dextrin  is  of  no  use  to  the  baker ; on  the 
contrary,  the  more  dextrin  the  baker  forms  in  the 
panification  process,  either  by  employing  bad  flour, 
as  I shall  have  hereafter  to  point  out,  or  a bad  pro- 
cess of  fermentation — the  more  dextrin  he  forms  in 
a given  unit  of  time — whether  it  be  six  hours  or  12 
hours,  the  worse  colour  his  loaf  will  be,  because 
when  you  put  dextrin  bodies  in  the  presence  of 
moisture  into  an  oven,  they  are  converted  into 
highly-coloured  products  ; and  the  object  of  the 
baker,  therefore,  must  be  to  find  out  some  method 
by  which  he  will  get  as  much  maltose  formed,  and 
us  little  dextrin  as  possible. 

Then,  I think,  the  next  point  we  have  learned, 
not  merely  from  these  researches  of  Heron  and 
O’Sullivan,  but  from  all  previous  studies,  is  this — 
that  yeast  has  a considerable  action  on  flour  paste, 
but  that  yeast  has  a still  greater  action  on  soluble 
starch.  I shall  have  to  refer  to  these  matters  again. 

I pass  now,  then,  to  the  consideration  of  the 
albuminoids.  Their  general  composition  is  given 
in  this  table: — 

Average  Composition  of  Albuminoids. 


Carbon  o3  3 

Hydrogen 7.1 

Nitrogen  15  7 

Oxygen 221 

Sulphur 1'8 


100 

Hypothetical  formula,  C’-H^ 

If  you  consult  various  works  on  the  subject,  you 
will  find  some  slight  discrepancies  from  the  numbers 
given  here,  but  this  will  fairly  indicate  the  general 
nature  of  the  albuminoid  bodies  : — Carbon,  53*3; 
hydrogen,  7*1  ; nitrogen,  15*7 ; oxygen,  22*1 ; 
sulphur,  1*8.  Xow,  these  are  the  analytical  results 
given  by  the  chemist  Lieberkiihn,  and  he  converts 
the  centesimal  ratios  of  these  elements,  and  gives 
us  this  hypothetical  formula,  SO--. 

I say  hypothetical,  because  if  starch  has  hitherto  ! 
been  too  difficult  for  us  to  elucidate  clearly 
the  exact  composition  of  its  molecule,  I need ; 
hardly  say  that  the  albuminoids  are  even  more  ' 
difficult.  I 

The  albuminoids  of  wheat  flour  differ  very  much 
from  those  of  the  other  starches.  We  have  on  the  ■ 
table, .the  composition  of  the  various  flours.  | 

On  looking  at  the  table,  in  the  next  column,  | 
you  -vrill  see  that  of  albuminoids  10*9  is 
given  to  old  wheat,  13  to  barley,  10  to  oats,  ' 
8 to  rj*e,  8*9  to  maize,  7*2  to  rice.  Oats 
and  barley  are  very  rich  in  albuminoids,  and 
probably  most  of  you  have  considered  that  wheat ! 
is  pre-eminently  rich  in  the  protein  bodies,  as 
they  were  called  by  Mulder,  and  that  the  value  of 
any  given  sample  of  wheat  flour  would  depend  ‘ 
entirely  on  the  total  quantity  of  albuminoids  in  the  ' 
wheat.  I think  I shall  be  able  to  demonstrate  to  ‘ 
you  that  such  analyses  as  are  given  in  this  table, 
where  all  the  albuminoids  are  put  together  under  ^ 


Average  Composition  of  Cereals.  {Flour.) 


i 

"S 

OJ 

? 

6 

Barley. 

1 

a 

O 

1 

1 

i 

1 1 

1 i 

S 

« 

AVatei' 

11-1 

120 

14-2 

14-3 

11-5 

10  8 

Starch j 

62-3 

52  7 

561 

54-9 

54-8 

78-8 

Fat  

1'2 

26 

4-6 

20 

4-7 

0 1 

Cellulose  

8-3 

11-5 

1-0 

6-4 

14-9 

0-2 

Gum  and  sugar  

1 3-8 

4-2 

5-7 

11-3 

2-9 

1-6 

Albuminoids  

10-9 

13-2 

16-0 

8-8 

8-9 

7-2 

Ash 

1 1-6 

2-8 

2-2 

' 1-8 

1-6 

0-9 

Loss,  &c 

1 0-8 

1-0 

0-2 

i 0-5 

0.7 

0-4 

100  0 

100-0 

100-0 

100-0 

100-0 

100-0 

one  head,  are  utterly  useless,  and  give  us  no  idea 
whatever  as  to  the  value  of  a given  sample  of 
flour  for  the  purpose  of  making  bread.  If  you 
take  good  wheat  flour,  and  knead  it  with  water — 
you  all  know  the  experiment — you  will  gradually 
get  rid  of  the  starch,  and  the  gluten  will  cohere  in 
a sticky  adhesive  mass.  Of  course,  if  you  wash  it 
sufficiently  long,  you  get  rid  of  the  whole  of  the 
starch,  and  what  remains  is  called  crude  gluten. 
The  crude  gluten,  when  moistened  with  water, 
coheres— its  particles  join  together  with  consider- 
able force.  Here  is  a sample,  and  you  will  notice 
the  peculiar  tenacity  of  the  elastic  tough  mass. 
The  value  in  bread-making  of  this  peculiar  property 
is  no  doubt  manifest  to  all  of  you.  If  you  have  a 
body  of  such  an  elastic  nature,  it  will  entangle  the 
carbonic  acid  produced  by  the  action  of  the  yeast 
on  the  starch,  and  the  carbonic  acid,  being  entangled 
in  this  way,  will  raise  the  whole  mass.  An  abund- 
ance of  these  albuminoids  is,  therefore,  necessary  to 
good  bread-making. 

Crude  gluten  consists  of  four-fifths  of  fibrin, 
and  one-fifth  of  an  albuminoid  body  called 
glutin,  spelt  with  an  “ i,”  in  order  to  indicate  the 
difference  between  that  and  the  whole  mass,  which 
is  called  gluten.  These  are  left  in  the  kneading 
process,  and  such  a paste  as  you  have  just  seen 
consists  of  the  fibrin  and  glutin.  On  the  other 
hand,  in  kneading  flour  and  water,  there  passes  into 
the  solution,  along  with  the  starch,  an  albuminoid 
body,  that  has  been  called  sometimes  casein  and 
sometimes  legumin.  Xow,  if  we  take  this 
gluten,  Ave  shall  find  that,  Avhen  it  is  freed 
from  Avater,  it  has  no  taste,  and  in  addition 
to  having  no  taste  it  is  translucent.  These 
biscuits,  buns  or  loaves,  Avhich  you  see  before 
you,  have  been  made  Avitli  the  gluten  of  flour, 
and  I Avould  like  you  to  examine  them  after  the 
lecture.  I am  hidebted  to  Mr.  Eonthron,  of 
Regent- street,  for  the  different  samples  I have  on 
the  table  here.  He  prepares  the  flour  in  such  a 
Avay,  that  he  can  separate  all  the  starch  on  the  one 
hand  from  the  crude  gluten  on  the  other.  In  this 
bag  on  the  table,  there  is  the  crude  gluten  con- 
taining very  little  starch.  In  this  other  bag  there 
is  pure  starch,  and  in  this  third  bag,  the  flour 
from  Avhich  these  tAvo  products  are  obtained . 

This  kind  of  bread  is  used  for  diabetic  patients, 
AA'hen  the  object  of  the  physician  is  to  restrain,  as 
much  as  possible,  the  use  of  starch  in  the  food. 
Formerly,  this  diabetic  bread  came  from  Vienna. 
There  is  one  sample,  a pleasant  soft  bread,  not 
intended  to  last  a very  long  time,  I supjpose  about 
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ten  days  or  a fortnight ; so  that  patients  hving  in 
different  parts  of  England  can  readily  obtain 
this  hind  of  bread ; whereas  this  other  sample, 
dry,  glistening,  porous  biscuit,  will  keep  an  in- 
definite length  of  time,  doubtless  for  many  years. 

I said  just  now  that  gluten  was  tasteless.  I see 
Mr.  Bonthron  has  also  supplied  me  with  some 
little  cakes,  something  like  giuger-bread.  They 
are  flavoured  a little  with  gmger,  in  order  that  for 
lunch  one  may  not  always  be  driven  to  eat  this  taste- 
less mass.  Some  of  these  are  prepared  with  almonds, 
and  others  with  various  flavouring  materials,  so 
that  the  patients  can  have  a little  variety  in  their 
diet. 

I ought  to  mention  that  one  reason  I have  for 
bringing  this  before  your  notice  is,  that  these  par- 
ticular kinds  of  glutinous  bread  are  made  at  about 
one-fourth  or  one-sixth  the  price  of  what  they  are 
sold  at  when  brought  all  the  way  from  Vienna. 

Crude  gluten  is,  then,  a dry,  tasteless,  translucent 
body,  where  free  from  water ; and  we  have  seen 
that  the  crude  gluten  may  be  conveniently  divided 
into  glutin  and  fibrin.  Glutin  is  slightly  soluble 
in  cold  water,  and  much  more  so  in  hot  water. 
Glutin  dissolves  in  spirits  of  wine.  I say  spirits 
of  wine,  because  if  you  were  to  take  this  product 
of  Mr.  Bonthron’s,  and  act  upon  it  with  absolute 
alcohol,  it  would  fail  to  dissolve  out  the  glutin ; 
but  if  you  use  spirits  of  wme,  it  would  dissolve 
out  all  the  glutin  in  time.  Having  thoroughly 
digested  this  crude  gluten  in  spirits  of  wine,  we  have 
nothing  left  but  the  fibrin,  and  this  fibrin  is  mani- 
festly, therefore,  not  soluble  in  alcohol.  Although 
fibriiiis  insoluble  in  water  and  in  alcohol,  yet,  if  we 
were  to  take  fibrin  and  mix  it  with  water,  and  allow 
it  to  be  acted  on  at  the  ordinary  temperature  for 
a little  time,  it  would  gradually  undergo  putrefac- 
tive decomposition,  and  ultimately  produce  offensive 
X^roducts,  but  long  before  that  occurred,  in  under- 
going putrefactive  fermentation,  the  complex  nature 
of  the  fibrin  would  be  broken  down,  and  some  soluble 
albuminoids  would  be  formed.  This  degrading 
action  takes  place  when  grain  or  flour  has  been 
damaged  by  water,  and  this  kind  of  fermentation 
process  occurs ; and,  instead  of  obtaining  the  power- 
ful elastic  gluten  we  have  a material  that  has  very 
little  tenacity. 

The  soluble  albuminoid  bodies  are  the  legumui 
and  albumen.  I prefer  to  call  it  legumin  rather 
than  casein,  because  legumin  is  found  mainly  in 
the  seeds  of  the  leguminosce:  beans,  peas,  tares,  and 
such  like  seeds.  It  is  soluble  in  water,  and  in 
alcohol ; it  is  precipitated  by  acetic  acid,  but  the 
aqueous  solution  of  legumin  is  not  precipitated  on 
boiling. 

The  next  member  that  is  soluble  in  water  is  the 
albumin.  Albumin  is  precipitated  by  alcohol,  and 
also  upon  boiling  a solution  containing  it.  You  all 
know  that  occurs  also  with  ordinary  animal 
albumen — that  a solution  of  albumen,  when  heated, 
coagulates,  as  occurs  when  you  boil  an  egg  fpr 
some  little  time.  One  of  the  most  delicate  re- 
actions to  distinguish  a small  quantity  of  albumen, 
whether  vegetable  or  animal,  in  solution,  is  to  add 
to  it  some  ferrocyanide  of  potassium  and  acetic 
acid.  While  Mr.  Lewis  is  performing  that  experi- 
ment, I will  pass  on  to  the  consideration  of  the  last 
of  the  albuminoids  to  which  I wish  to  draw  your 
attention. 

In  the  husk  of  wheat,  that  which  one  separates 


under  the  name  of  bran,  occurs  another  albuminoid 
body  called  cerealin.  Now  cerealin  has  a very 
marked  action  upon  starch,  in  other  words,  it  acts 
as  the  so-called  diastase.  It  acts  like  malt  in- 
fusion, and  the  object  of  its  being  there, 
gathered  together  mainly  in  the  bran,  is  for 
the  purpose  of  enabling  the  young  germinating 
plumule  to  obtain  a large  supply  of  nutriment-  not 
entirely  from  the  starch,  but  to  a great  extent  from 
the  cellulose  structure  of  the  outward  layers  of  the 
corn.  The  cerealin,  like  many  of  the  albuminoids, 
is  precipitated  by  alcohol  and  also  by  acids.  N(jw 
these  soluble  bodies,  legumin,  albumin,  and  cerealin, 
one  or  more  of  them  occur  in  all  seeds,  and  the 
reason  that  they  occur  in  seeds  is  that  they  thereby 
present,  under  the  germmating  process,  j)recisely 
what  all  chemists  use  in  the  researches  upon  starch, 
a material  that  has  the  power  to  convert  the  starch, 
and  even  the  cellulose,  mto  soluble  materials,  because 
you  will  remember  that  starch  and  cellulose  are 
insoluble  in  water,  whereas  when  converted  into 
various  sugar  bodies,  they  dissolve,  and  can 
be  absorbed  by  the  cells  of  the  young  growing 
plant.  Now,  the  amount  of  this  is  somewhat  in- 
creased by  the  process  of  sprouting  or  germina- 
tion. I have  here  an  analysis  of  the  albuminous 
substances  found  in  barley  and  malt. 


Alburnuwus  Substance?, 

Barlcj'. 

Malt. 

Glutin  (soluble  in  alcohol) 

0-28  .. 

. . 0-81 

Coagulable  by  heat  

0-28  .. 

. . 0-4.5 

Non-coagulable 

I’OO  .. 

. . 2-08 

In  soluble  albumin  

7-o9  . . 

..  6 -2:3 

9-70 

9T0 

In  the  case  of  barley,  it  is  9 -7,  and  in  malt  9-1, 
but  there  has  been  a considerable  reduction  in  the 
amount  of  the  insoluble  albuminous  bodies.  They 
were  7 ‘o  in  barley,  but  they  are  only  6*2  in  the  case  of 
malt,  with,  of  course,  a corresponding  increase  in  the 
quantity  of  the  soluble  albuminoid  bodies.  Sprout- 
ing increases,  first  of  all,  the  quantity  of  the 
soluble  albuminoid  bodies ; but,  while  that  is 
noticeable  enough,  it  is  by  no  means  so  remarkable 
as  the  peculiar  change  that  has  taken  place.  Ordi- 
nary soluble  albuminoids,  in  a well  germinated  and 
Avell  garnered  barley  or  wheat  corn,  are  not  very 
active  in  their  action  upon  starch,  whereas  if 
sprouting  has  taken  place  at  all,  in  other  words,  if 
the  germinating  process  has  taken  place,  then  there 
is  a very  marked  increase  of  action. 

I find  time  is  passing  so  rapidly,  that  I must 
defer  some  matters  to  our  next  meeting,  and  I will 
just  draw  your  attention  to  the  character  of  the 
albuminoid  bodies  in  the  other  cereals.  Passing 
to  barley  flour,  the  chief  difference  in  barley  flour, 
as  compared  with  wheat,  is  not  in  the  amount  of 
the  albuminoid  bodies,  but  in  their  character.  If 
you  take  barley  flour  and  knead  it  with  water,  as 
one  often  does,  with  flour,  you  would,  after  wash- 
ing for  some  time,  find  that  there  was  a very  small 
quantity  of  this  crude  gluten  left,  and  that  barley 
flour  would  be  a very  inappropriate  material  to 
form  a good  loaf  with.  Of  course,  I know  that 
barley  flour  has  been  used  for  ages,  but  if  anyone 
present  has  been  in  the  habit  of  eating  barley 
bread,  they  will  know  to  what  I refer — it  is  a 
heavy,  sticky,  doughy  sort  of  mass.  It  is  more 
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like  wheat  treated  by  the  boiling  process  than  by 
the  oven  process. 

Rye  hour,  very  rich  in  the  total  quantity  of 
albuniiiioids,  is  so  deficient  in  crude  gluten,  that 
when  you  knead  it  with  water  there  is  practically 
nothing  left,  the  whole  of  it  passes  away  along 
with  the  starch  ; not  that  it  is  soluble,  but  it  is  not 
coherent,  and  therefore  does  not  form  that  tough, 
elastic  mass,  which  is  so  characteristic  of  wheat 
under  the  same  conditions. 

Precisely  the  same  may  be  said  of  oat  flour.  I 
do  not  know  whether  anyone  present  has  ever  seen 
oat -flour  fermented  with  yeast  in  the  ordmary 
way  ; but  it  is  a heavy  mass,  and  practically  the 
same  may  be  said  of  maize.  Now  rye  flour  is  very 
much  used  in  the  North  of  Europe  for  the  purpose 
of  making  bread ; and  it  is  with  rye  flour  chiefly 
that  the  leaven  process  is  employed ; and  those 
who  have  travelled  in  the  northern  parts  of  Europe 
will  remember  perfectly  well  the  dark  kind  of  bread 
that  rye,  fermented  by  leaven,  gives.  To  a great 
evt>  nt,  the  same  remarks  as  to  the  want  of  cohering 
clastic  gluten  would  apply  to  oats,  or  barley,  or 
any  other  cereal  than  Avheat.  Wheat,  then,  is 
pre-eminently  fitted  for  the  purpose  of  making 
bread  by  the  fermentation  process,  since  it  is  so 
rich  in  this  tough  elastic  gluten,  which  holds  in  the 
carbonic  acid,  and  enables  you  to  have  a light, 
aerated  bread. 


MISCELLANEOUS. 


TECHNICAL  EDUCATION. 

'Hie  p i’)pv  whicjv  was  read  before  the  Society  by 
Profes-sor  Silvanus  Thompson,  on  the  oth  of  December, 
on  the  subje;  t of  Technical  Education,  has  g'iven  rise 
t » a gtjod  deal  of  discu.ssion  in  the  Tunes.  This  was 
eommenred  by  a leading  article  on  the  11th  of  December, 

'•  >mmentiug  upon  the  remarks  madeby  Professor  Huxley, 
when  presiding  at  the  meeting  on  December  oth,  with 
reference  to  the  delay  of  the  City  Guilds  in  founding  the 
' lentral  ln:.dtution  for  Technical  Education,  which  was 
proposed  by  them  some  two  years  ago.  Professor 
Huxley  replied  to  these  comments  in  a letter  (14th 
December)  and  stated  definitely  what  his  vicAvs  AA'ere 
upon  the  action  of  the  representatives  of  the  City 
cc’iipanics.  Next,  Professor  Perry,  Avho  had  also  taken 
part  in  the  discussion  here,  Avrote  (December  17th) 
drawing  attention  to  the  scheme  of  Technological 
Examinations,  and  this  brought  out  a letter  from 
C *10001  Donnelly  upon  the  same  subject  (24th  De- 
cember) in  Avhich  he  criticised  somewhat  severely  the 
alterations  made  by  the  City  Institute  in  the  original 
examination  programme  of  *the  Society  of  Arts.  To 
this,  Mr.  Owen  Roberts,  one  of  the  honorary  seci’e- 
tirici  of  the  City  Institute,  rephed  (26th  December) 
d’dending  the  Institute's  programme,  and  also 
t'ck  occasion  to  ansAver  some  of  Professor  Huxley’s 
r- marks.  Professor  Huxley  again  AAU'ote,  (on  the 

2;-Lh  December^,  expressing  gratification  that  the 
proposed  Institution  was  likely  to  be  founded,  but 
disagreeing  Avith  Mr.  Roberts  upon  some  of  the 
pjints  which  he  had  raised.  This  latter  part  of 
the  correspondence  in  reference  to  the  Technological 
Examinations  afforded  mateiial  for  a second  leading ' 


article  on  the  27th  December,  and  on  the  same  day  the 
Times  also  published  a communication  Avhich  gave  an 
account  of  the  action  of  the  City  Institute  since  its 
foundation.  From  this  it  may  be  interesting  to  re- 
produce the  folloAAung  passage,  Avhich  refers  to  the 
most  important  portion  of  the  movement — the  founda- 
tion of  a Central  Institution  in  London  for  providing 
instruction  in  the  ajAplication  of  science  and  art  to 
industry  : — 

‘ ‘ The  original  idea  had  been  that  the  Institute  should 
acquire  a site  on  the  Thames  Embankment  for  the  pur- 
poses of  their  building  ; and  other  suggestions  had  also 
been  made,  such  as  the  acquisition  of  Gresham  College, 
though  these  AV'ere  not  referred  to  in  this  report.  It 
appeared,  however,  that  the  Avhole,  or  nearly  the  whole, 
of  the  property  belonging  to  the  Corporation  on  the 
Embankment  Avas  already  bespoken  for  other  purposes. 
Under  these  circumstances,  the  thoughts  of  the' com- 
mittee naturally  tended  to  that  focus  of  science  and  art, 
South  Kensington.  In  a report  then  lately  issued  by 
the  Commissioners  of  the  1851  Exhibition,  to  whom, 
as  is  AA’ell  knoAvn,  the  plot  of  land  belongs,  comprising 
the  Horticultiu’al-gardens  and  the  Albert-haU,  it 
appeai’ed  that  the  Commissioners  also  had  their  notions 
of  a Technical  University,  and  that  they  had  proposed 
to  the  Government  to  spend  £100,000  of  their  avail- 
able caj^ital  upon  a suitable  building  for  such  a purpose, 
pro  Added  the  Treasury  Avould  undertake  its  mainten- 
ance ; but,  though  the  Commissioners  were  ready  to 
build,  the  Treasury  Avas  by  no  means  inclined  to  main- 
tain, and  it  AV'as  tolerably  well  known,  although  no 
official  intimation  had  been  given,  that  this  project  had 
fallen  to  the  ground.  The  committee  of  the  City  In- 
stitute not  unnaturally  thought  that  their  fimds  might 
supply  the  want  winch  the  Treasury  were  unable  to 
siqAply,  and  in  their  rej)ort  they  suggested  that  an  offer 
shoidd  be  made  to  the  Commissioners  to  erect  and  main- 
tain a building*,  provided  the  Commissioners  Avould 
provide  the  land.  In  this,  it  Avill  be  noticed,  the  com- 
mittee AA^ent  a little  further  than  it  had  been  suggested 
the  Treasury  should  go,  as  it  had  been  asked  only  to 
maintain  a building  Avhich  the  Commissioners 
AA^ere  ready  to  ei*ect.  When  the  suggestions  con- 
tained in  the  I’eport  came  before  the  Governors  of 
the  Institute,  it  became  evident  that  anti-Ken- 
sington feelings  Avero  pretty  strongly  represented. 
The  citizens  of  Loudon  wore  anxious  that  their 
Lmiversity  should  be  Avithin  the  City ; and  they  also 
felt  and  expx’essed  a not  unnatural  dread  that  the  Av*ell- 
knoAA'u  absorbent  poAver  of  the  Science  and  Ai*t  Depart- 
ment might  be  detrimentally  exercised  upon  their  funds. 
Still,  after  much  discussion,  the  Institute  consented  to 
this  part  of  the  scheme.  Accordingly,  communications 
Avere  entered  into  betAveen  the  Institute  and  the  Com- 
missioners. These  Avent  on  for  some  months,  but  the 
harmony  with  Avliich  they  commenced  does  not  seem  to 
have  been  continued  to  the  end.  The  fact  appears  to 
be  that  both  parties  distrusted  one  another ; the  City 
thought  that  its  Institute  AA^oidd  be  merged  in  South 
Kensington,  the  Commissioners  doubted  the  adrninistra- 
tive  poAvers  of  the  Institute.  Eventually  it  looked  as  if 
the  tAvo  parties  might  come  to  terms.  The  Commissioners 
promised  to  give  so  much  land  as  the  Institute  would 
cover  Avith  bxxildings — viz.,  half  an  acre — on  condition 
that  sxxitable  bixildings  slxoxxld  be  erected  and  xnain- 
tained,  that  the  buildings  should  be  preserved  for  educa- 
tional uses  alone,  and  that  they  themselves  should  be  re- 
presented on  its  goA'erniug  body.  This  last  proposal  Avas, 
of  all,  the  hardest  to  accept.  The  City  felt  that  when 
they  were  subscx'ibing  their  funds,  it  was  hard  that  they 
shoxxld  not  be  allowed  the  full  control  of  them.  A pro- 
posal that  some  of  oxxr  chief  scientific  bodies  should  name 
representati\*es  was  even  more  distasteful.  Eventxxall}', 
however,  the  conditions,  except  this  last  mentioned  one, 
wex’C,  somewhat  grudgingly  it  seems,  accepted,  and  it 
I appeared  likely  that  the  Avliolc  arrangement  might  go 
smoothly  on. 
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‘ ‘ Such,  however,  was  the  feehng'  of  ^otoe  memhers  of 
the  City  committee  that  they  began  casting  about  for  an 
alternative  schemd.  It  occurred  to  them  that  the  big 
hoiisfe  biidt  at  Kensington  by  Mr.  Albert  Grant  for  his 
own  use,  aiid  at  prgseht  lying  idle  and  likely  to  remain 
idle,  would  be  admirably  adapted  for  their  purposes.  The 
idea  Was  enthusiastically  taken  up,  plans  wGre  prepared, 
estimates  obtained,  and  some  of  the  larger  coiiipanies 
Vcrfe  even  induced  by  their  more  earnest  members 
to  vote  considerable  sums  in  aid  of  the  purchase  ; but 
when  the  proposal  came  before  the  Committee  the  old 
feud  broke  out.  Eagerly  as  its  promoters  Supported  the 
scheme,  the  anti-Kensingtonians  threw  themselves  with 
no  less  ardour  into  opposition.  So  vigorously  did  they 
Combat  the  notion  that,  although  the  matter  is  even 
noft"  niider  Consideration,  it  appears  to  have  practically 
fallen  through.  There  is,  indeed,  something  to  be  said 
on  both  sides.  Putting  aside  the  question  of  price, 
which  is  a mere  matter  to  be  arranged  by  business 
heads  in  the  City,  the  building  itself  is  probable  capable 
of  such  ready  transformation  as  would  suit  it  ex- 
cellently weU  for  a college.  It  may  be  fairly  assumed 
that  a eollege  for  teaching  technical  science  does  not 
differ  very  widely  from  a college  for  teaching  any- 
thing else,  except  as  regards  such  extra  provision  of 
laboratories  and  workshops  as  may  be  required  for  the 
special  subjects  taught.  Kensington -house  is  full  of  big 
rooms  which  could  readily  be  transformed  into  theatre^, 
class-rooms,  and  laboratories.  The  grounds  offer  space 
for  workshops  for  every  kind  of  trade  which  the  University 
could  deal  with  for  the  next  half-century.  The  situa- 
tion, though  not  central,  is  sufficiently  accessible  ; the 
building,  though  tastes  may  differ  as  to  the  purity  of  its 
style,  is  certainly  of  an  imposing  character.  In  fine,  a 
Technical  University  so  located  might  challenge  com- 
parison with  any  of  the  older  foundations  of  similar  cha- 
racter in  Europe  or  America.  On  the  other  fside,  the 
situation  would  be  in  the  centre  of  the  fashionable 
quarter,  not  the  business  quarter,  of  London,  and  the 
amount  of  land  available  is  very  much  less  than  could 
be  obtained  for  the  same  cost — whatever  the  cost  may 
be — in  one  of  the  outlying  suburbs  of  London.  There  are 
but  few  artisans  living  within  a reasonable  distance  of 
Kensington;  there  are  no  industries  carried  on  in  its 
neighbourhood,  or  nearer  than  the  other  side  of  the  river. 
It  is  certain  that  these  objections  are  lessened  by  the 
consideration  that  a central  University  would  be  in- 
tended for  the  whole  country,  and  wonld  have  for  its 
students  the  best  men,  attracted  by  exhibitions,  from 
the  whole  of  England  ; it  would  not  be  intended  especi- 
ally for  the  trades  or  for  the  artisans  of  London,  and 
wherever  it  might  be  located  it  w'ould  attract  its 
students  to  itself.  On  the  whole,  the  proposal,  if  not 
free  from  objections,  may  be  said  to  be  as  satisfactory 
a one  as  the  Institute  could  have  hoped  for,  and  if 
their  committee  cannot  agree  upon  such  a scheme  as  this, 
it  is  hopeless  to  expect  any  scheme  on  which  they  can 
ap'ce.  If  the  City  Companies  cannot  or  will  not  pro- 
vide a sufficient  fund,  the  question,  of  course, 
falls  to  the  ground  ; if  they  cannot,  they  are  very 
much  maligned;  if  they  will  not,  they  are  blind 
to  their  own  interests,  inasmuch  as  it  is  tolerably 
certain  that  sooner  or  later,  with  their  consent  or 
without  it,  they  will  have  to  provide  fimds  in 
one  form  or  another  for  the  education  of  our  work- 
ing classes.  8o,  howcA^er,  the  question  of  the 
central  University  now  rests  ; the  proposal  to  erect  a 
luiilding  on  the  land  of  the  Commissioners  of  1851 
is  in  abeyance,  it  has  neither  been  rejected  nor 
accepted  ; the  proposal  to  baiy  Kensington-house 
is  being  thought  over,  but  the  vigorous  opposi- 
tion with  which  it  has  been  met  seems  to  have 
quenched  the  ardour  of  those  who  brought  it  forward. 
Whether  either  of  these  schemes  will  be  accepted, 
or  whether  some  new  one  will  not  be  brought  forward 
to  be  diseps^ed,  if  .not  to  be  acted  upon,  time  only 
can  tell.’^ 


POPULATION  AND  INUUSTKIES  OF 
URUGUAY. 

The  Eepublic  of  Uruguay  has  an  area  of  about 

70.000  square  miles,  and  it  is  divided  into  thirteen 
departments.  The  population  is  estimated  at  440,000. 
The  department  of  Monte  Video  is  the  most  densely 
populated,  having  110,000  inhabitants.  The  other 
twelve  departments  average  27,000  inhabitants  each. 
The  city  of  Monte  Video  has  a population  of  92,000 
inhabitants.  Of  the  111,000  inhabitants  of  the 
deepartment  of  Monte  Video,  66,000  are  natives,  and 

45.000  foreigners.  And  with  a view  of  showing  the 
relatively  good  position  enjoyed  by  foreigners  as 
compared  with  the  natives,  Mr.  Ford,  secretary  of  the 
Legation,  states  that  whilst  only  44  to  every  1,000  of 
the  60,000  native  inhabitants  in  the  department  of 
Monte  Video  are  holders  of  property,  there  are  122  to 
each  1,000  who  hold  property  out  of  the  45,000 
foreigners.  Spaniards,  to  the  number  of  14,000 
(mostly  Basques),  and  Italians,  to  the  number  of 
13,000,  preponderate  in  the  foreign  population  of  the 
department.  The  number  of  English  amoimts  to 
1,300,  but  they  are  principally  merchants,  clerks,  persons 
employed  on  the  railways,  &c.  It  is  estimated  that 
there  are  nearly  40,000  Brazilians  settled  along  the 
northern  skirts  of  the  Republic  bordering  on  their  OAvn 
country.  The  emigrants  to  Uruguay  are  chiefly 
persons  belonging  to  the  Latin  races,  whilst  the  contrary 
is  the  case  to  the  United  States  of  America.  In  Monte 
Video  there  are  63  schools,  with  10,000  pupils. 

Sheep  and  cattle,  and  the  produce  of  them  in  the 
shape  of  wool  and  hides,  form  the  main  staple  of  the 
wealth  of  the  Republic.  Indeed,  the  estimated  number 
of  cattle  in  the  country  is  nearly  £20,000,000  head, 
valued  at  £10,000,000  sterling.  England  and  France 
are  the  two  coimtries  that  carry  on  most  trade  with  the 
Republic.  France  and  Belgium  are  Uraguay’s  best 
customers  for  wool ; nevertheless,  three-fourths  of  the 
import  trade  of  the  Republic  is  furnished  by  England, 
and  consists  of  stuffs  of  different  descriptions,  cotton 
particularly,  and  other  sorts  of  goods.  It  is  a remarkable 
fact,  that  whereas,  six  years  ago,  the  wheat  grown  in 
Uraguay  was  not  sufficient  for  the  home  consmnption, 
and  com  had  to  be  imported  from  Chili  and  the  United 
States  to  meet  the  deficiency,  now  the  quantity  pro- 
duced is  not  only  enough,  but  cereals  to  a large  amount 
are  annually  exported  to  Brazil,  and  for  the  first  time 
last  year  to  Chili,  owing,  no  doubt,  to  a failure  of  the 
crop  in  that  country.  The  value  of  cereals  produced  in 
Uraguay  amounted  in  1878  to  more  than  £600,000,  yet 
not  more  than  1 per  cent,  of  the  rich  laud  of  the 
country  is  in  a state  of  cultivation. 

One  of  the  most  important  establishments  in  the 
Republic  is  the  one  situated  at  Fray  Bentos,  on  the 
banks  of  the  River  Uraguay,  where  the  famous 
“ Liebig’s  Extract  of  Meat”  is  made.  From  400  to 
500  persons  are  employed  there  eA^ery  year.  The  annual 
consumption  of  coal  is  7,000  tons,  and  the  A^aiue  of  the 
production  of  the  establishment  is  estimated  at  nearly 
£550,000  sterling.  As  many  as  800  head  of  cattle  are 
killed  during  the  season,  in  a single  day.  From 
60  to  80  vessels  are  employed  every  year  for  exporting 
its  produce  to  Europe,  and  the  profits  of  the  company 
are  said  to  be  as  much  as  20  per  cent.  The  number  of 
animals  slaughtered  in  1876  in  the  Republic  was  625.457, 
and  the  value  of  the  meat,  which,  when  salted,  is  an 
article  of  general  consumption  amongst  the  negroes  in- 
habiting the  Brazils  and  Cuba,  was  estimated  at 
£670,000.  A new  branch  of  trade,  and  one  which  is 
likely  to  prove  of  value,  has  sprung  up  in  the  traffic  of 
a kind  of  artificial  guano,  which  is  fabricated  from  the 
refuse  of  slaughtered  animals.  In  the  year  1872, 
372,045  tons  of  this  article  were  exported,  and  in  1875 
the  tra^  had  increased  to  4,060,487  tons. 

There  are  four  railways,  the  most  important  one  being 
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the  Central  Urug-uay,  which  is  now  formed  into  an 
English  limited  company.  It  runs  from  the  city  of 
Monte  Video  to  Diirazus,  a distance  of  127^  miles.  The 
Salto  and  Santa  Rosa  railway  has  about  56  miles  com- 
pleted, leaving  about  50  still  to  be  constructed.  It  is 
situated  in  the  extreme  north-western  portion  of  the 
Republic,  and  is  owned  by  an  English  company.  If 
completed,  this  railway  will  be  of  great  service  as  a 
vehicle  for  trade  with  Brazil,  which  is  rendered  difficult 
at  present,  by  reason  of  an  obstruction  in  the  naviga- 
tion in  the  Rn'er  Uruguay,  caused  by  rocks  and  rapids 
to  the  north  of  the  town  of  Salto.  The  Pando  railway, 
constnictcd  by  private  enterprise,  is  in  an  unfinished 
state.  It  was  intended  to  run  tliis  line  from  the 
city  of  Monte  Video  to  Minas,  on  the  south-eastern 
portion  of  the  Republic.  The  Northern  railway,  12 
miles  in  length,  is  a small  railway  rmining  to  the  bar 
of  the  River  Santa  Lucia,  where  the  “abattoirs,”  or 
slaughter-houses  arc  situated.  The  traffic  on  this  line 
is  mainly  confined  to  the  meat  brought  into  the  city  of 
Monte  Video. 

Tlie  mineral  wealth  of  the  Republic  is,  as  yet,  almost 
wholly  imexplored  and  undeveloped.  In  some  parts  very 
rich  and  handsome  marbles  are  found.  There  are  also 
mines  of  lead,  copper,  and  manganese,  and  quartz  with 
gold  formation,  A company  has  lately  been  formed  in 
Paris  for  working  the  gold  mines  in  the  department  of 
Tacuarembo,  on  the  Brazilian  frontier,  and  the  machines 
for  working  were  expected  very  shortly  to  arrive  in  the 
countr}'. 


ARTIFICI.AL  DIAMONDS. 

Professor  Nertl  Story  Maskelyne,  F.R.S.,  of  the 
British  Museum,  has  examined  the  presumed  ‘ ‘ diamonds’  ’ 
manufactured  by  Mr.  James  Mactear,  of  St.  RoUox, 
Glasgow,  and  has  published  the  result  of  his  ex- 
amination in  a letter  to  the  Times,  from  which  the 
following  is  extracted  : — 

“ Firstly,  the  diamond  excels  all  substances  in  hard- 
ness. Secondly,  its  crystals  belong  to  the  cubic  system, 
and  should  not,  therefore,  present  the  property  of 
doubly  refracting  light.  Frequently,  however,  from 
the  influence  of  strain  within  the  crystal,  caused  by 
enclosed  gas-bubbles  or  other  causes,  diamonds  are  not 
entirely  \\’ithout  action  on  a ray  of  polarised  light  sent 
through  them.  Finally,  the  diamond  is  pure  carbon, 
and,  as  such,  bums  entirely  away  when  heated  to  a 
sufficiently  high  temperature  in  the  air,  and  more 
virtdly  so' bums  or  glows  away  when  heated  in  oxygen 
gas. 

“ Tlie  specimens  I had  to  experiment  upon  were  too 
light  to  possess  appreciable  weight,  too  small  even  to  see 
unless  by  verj'  good  eyesight  or  Tvuth  a lens,  yet  were, 
nevertheless,  sufficiently  large  to  answer  the  three  ques- 
tions suggested  by  the  above  properties, 

‘ ‘ A few  grains  of  the  dust,  for  such  the  substance 
must  be  temied,  were  placed  between  a plate  of  topaz — 
a cleavage  face,  with  its  fine  natural  polish — and  a 
polished  surface  of  sapphire,  and  the  two  surfaces  were 
carefillly  “worked”  over  each  other,  with  a view  to 
the  production  of  lines  of  abrasion  from  the  particles 
between  them.  There  was  no  abrasion.  Ultimately 
the  particles  became  bruised  into  a powder,  but  without 
Ecratching  even  the  topaz.  They  were  not  diamond. 

‘ ‘ Secondly,  some  particles,  more  crystalline  in  appear- 
ance than  the  rest,  were  moimted  on  a glass  microscope 
slide,  and  examined  in  the  microscope  with  polarised 
light.  They  acted  each  and  all  powerfully  in  the 
manner  of  a birefrangent  crystal.  It  seemed  even  in 
one  or  two  of  them  that,  when  they  lay  on  their  broadest 
surface  (it  can  scarcely  be  called  a ‘crystal  face’),  a 
principal  section  of  the  ciystal  was  just  ’slightly 
inclin<^  to  a flattish  side  of  it  in  a manner  that  sug- 
gestf  d its  not  being  a ciystal  of  either  of  the  ortho- 


symmetrical  systems.  Be  that  as  it  may,  it  was  not  a 
diamond. 

‘ ‘ Finally,  I took  two  of  these  microscopic  particles  and 
exposed  them  to  the  intense  heat  of  a table  blowpipe  on 
a bit  of  platinum  foil.  They  resisted  this  attempt  to 
bum  them.  Then,  for  comparison,  they  were  placed  in 
contact  with  two  little  particles  of  diamond -dust  exceed- 
ing them  in  size,  and  the  experiment  was  repeated. 
The  result  was  that  the  diamond  particles  glowed  and 
disappeared,  while  the  little  particles  from  Glasgow 
were  as  obstinate  and  unacted  on  as  before.  I had 
previously  treated  the  specimen  I have  alluded  to  as  the 
first  on  which  I experimented  by  making  a similar 
attempt  in  a hard  glass  tube  in  a stream  of  oxygen,  and 
the  result  was  the  same.  Hence  I conclude  that  the 
substance  supposed  to  be  artificially  formed  diamond  is 
not  diamond  and  is  not  carbon  ; and  I feel  as  confident 
in  the  results  thus  obtained  from  a few  infinitesimal 
particles  that  can  hardly  be  measured,  and  could  only 
be  weighed  by  an  assay  balance  of  the  most  refined 
delicacy,  as  if  the  experiments  had  been  performed  on 
crystals  of  appreciable  size. 

“Not  content  with  merely  proving  what  these  crystal- 
line particles  are  not,  I made  an  experiment  to  deter- 
mine something  about  what  they  are. 

“Heated  on  platinum  foil  several  times  with  ammonium 
fluoride  they  became  visibly  more  minute,  and  a slight 
reddish- white  incrustation  was  seen  on  the  foil.  At  the 
suggestion  of  Dr.  Flight,  assistant  in  this  department, 
a master  in  the  craft  of  the  chemical  analyst,  these  little 
particles  were  left  for  the  night  in  hydrofluoric  acid  in  a 
platinum  capsule.  This  morning  they  have  disappeared, 
having  become  dissolved  in  the  acid,  and  on  evaporation 
there  is  seen  a slight  white  incrustation,  on  the  capsule, 
of  the  residuary  fluoride.  I have,  therefore,  no  hesita- 
tion in  declaring  Mr,  Mactear’ s ‘ diamonds,’  not  only 
not  to  be  diamonds  at  all,  but  to  consist  of  some  crystal- 
lised silicate,  possibly  one  resembling  an  augite,  though 
it  would  be  very  rash  to  assert  anything  beyond  the  fact 
that  they  consist  of  a compoimd  of  silica,  possibly  of 
more  than  one  such  compound.” 

Mr.  Maskelyne  concludes  that  ‘ ‘ The  problem  of  the 
permutation  of  carbon,  from  its  ordinary  opaque  black 
condition  into  that  in  which  it  occurs  in  nature  as  the 
limpid  crystal  of  diamond,  is  still  unsolved.  That  it 
will  be  solved  no  scientific  mind  can  doubt,  though  the 
conditions  necessary  may  prove  to  be  very  difficult  to 
fulfil.  It  is  possible  that  carbon,  like  metallic  arsenic, 
passes  directly  into  the  condition  of  vapour  from  that 
of  a solid,  and  that  the  condition  for  its  sublimation  in 
the  form  of  crystals,  or  its  cooling  into  crystal -diamond 
from  the  liquid  state,  is  one  involving  a combination 
of  high  temperature  and  high  pressure  present  in  the 
depths  of  the  earth’s  crust,  but  very  difficult  to  establisli 
in  a laboratory  experiment,” 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — • 

Januaey  14. — “Modem  Autographic  Printing  Pro- 
cesses.” By  Thomas  Bolas,  F.C.S. 

January  21. — “Domestic  Poisons.”  By  Henry 
Carr. 

January  28. — “ The  Future  of  Epping  Forest.”  By 
William  Paul,  F.L.S. 

February  4. — “Trade  and  Commerce  with  Siberia, 
via  the  Kara  Sea.”  By  Henry  Seebohm. 

February  11. — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A. 

February  18, — “The  Euphrates  Valley  Railway.” 
i By  W.  P.  Andrew. 
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February  25. — “ The  Art  of  the  Silversmith.”  By 
W.  Herbert  Singer. 

March  3. — “The  History  of  Musical  Pitch.”  By 
Alexander  J.  Ellis,  F.B.S. 

March  10. — “Eecent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.  ” By  John  Sparkes. 

March  17. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Eobins,  F.S.A.,  F.E.I.B.A. 

Section  oe  Applied  Chemistry  and  Physics. 

Thursday  Evenings,  at  eight  o’clock 

January  22. — “The  Teaching  of  Physics.”  By  Prof. 
Perry. 

February  12. — “ Gas  Furnaces  and  Eulns  for  Burn- 
ing Pottery.”  By  PIerbert  Guthrie,  O.E. 

April  8.  — “ Eecent  Improvement  in  Benzine  Colours.’  ’ 
By  H.  J.  Friswell,  F.O.S. 

Indian  Section, 

Friday  Evenings,  at  Eight  o’clock 

January  30. — ‘ ‘ Herat.  ’ ’ By  Colonel  G.  B.  Maileson, 
C.S.I.  Admiral  Selwyn  will  preside. 

February  20. — 

March  5.— 

April  2. — “ The  Best  Eoute  for  a Line  of  Eailway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Eussia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambery. 

May  7. — “Agriculture  in  India.”  By  W.  Egbert - 
SON,  Superintendent  of  the  Government  Farm,  Madras. 

Foreign  and  Colonial  Section, 

Tuesday  Evenings,  at  eight  o’clock: — 

February  3. — “ Social  and  Commercial  Prospects  in 
the  Transvaal.”  By  the  Eev.  G.  Blencowe  (late  of 
the  Transvaal  and  Natal).  Sir  Theophilus  Shepstone, 
K.C.M.G.,  will  preside. 

February  24. — “Art  in  Japan.”  By  C.  Pfoundes. 
Sir  Eutherford  Alcocz  will  preside. 

March  16. — “Iceland  and  its  Eesources.”  By 
C.  G.  W.  Lock. 

April  6. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Eev.  James  Sibree,  iun., 

F.E.G.S. 

Cantor  Lectures. 

The  Second  Course.  “On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S.  : — 

February  2,  9,  16,  23;  March  1,  8. 

Lecture  I. — February  2. 

f Sources  of  India-rubber.  Chemical  and  physical 
properties.  Behaviour  with  chemical  reagents.  Action 
of  various  solvents.  Effects  of  heat,  cold,  and  light. 

Lecture  II. — February  9. 

Mechanical  and  chemical  purification.  Working  of 
nnvulcanised  caoutchouc.  Formation  of  blocks,  sheets, 
and  threads.  Elastic  webbing.  Other  uses  of.  un- 
Viilcanised  India-rubber. 


Lecture  III. — February  16. 

Vulcanisation  of  India-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of  the 
sulphuretting  material.  Considerations  on  the  use  of 
combined  sulphur  rather  than  the  free  substance. 
Various  methods  of  vulcanising.  Effects  of  temperature 
and  time.  Destructive  action  of  fatty  oils  on  India- 
rubber. 

Lecture  IV.— February  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  appheations  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vulcanised  caoutchouc  in  the  dweUing-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 

Lecture  V. — March  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 

Lecture  VI.— March  8. 

Gutta-percha.  Sources.  Chemical  nature  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 


The  Third  Course  will  be  by  Mr.  E.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — 

April  5,  12,  19,  26  ; May  3,  10. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Monday,  Jan.  5tk.  . .Institute  of  Surveyors,  12,  Great  Georgo- 
street,  S.W.,  8 p.m.  Mr.  E.  R.  Robson,  “ The  Non-Edu- 
cational  ‘Work  of  the  School  Board  for  London.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Mr. 
Hormuzd  Rassam,  “ Late  Assyrian  and  Babylonian 
Research.” 

London  Institution,  Finsbmy-circus,  E.C.,  5 p.m.  Capt. 
Abney,  “ Solar  Radiation.” 

Tuesday,  Jan.  6th... Royal  Institution,  Albemarle-street,  W.,  .3 
' p.m.  (Juvenile  Lecture.)  Prof.  Tyndall,  “ Water  and 

Air.”  (Lecture  V.) 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,8i  p.m. 
Annual  Meeting. 

Biblical  Archeeology,  9,  Conduit-street,  W.,  8^  p.m. 
Annual  Meeting. 

Zoological,  11,  Hanover-square,  W.,  8|  p.m. 

Wednesday,  Jan.  7tii... Geological,  Burlington-house,  W.,  8 
p.m.  1.  Rev.  P.  J.  Blake,  “ The  Portland  Rocks  of 
England.”  2.  Mr.  D.  Mackintosh,  “The  Correlation 
of  the  Drift-deposits  of  the  N.W.  of  England  vith 

• those  of  the  Midland  and  Eastern  Counties.”  3.  Mr. 
J.  W.  Davis,  “The  genus  Fleur  acanthus,  Agass.,  in- 
cluding the  genera  Orthacanthus,  Agass.  and  Goldf., 
Diplodus,  Agass,,  and  Xenacanthvs,  Beyr. 

Ai’cheeological  Association,  32,  Sackville-street,  W.,  8p.m. 

Thursday,  Jan.  8th... Royal,  Burlington-house,  W.,  8^  p.m. 

Antiquaries,  Burling  on-house,  W.,  8J  p.m. 

London  Institution,  Einsbuiy-circus,  E.C.,  7 p.m.  Prof. 
Boyd  Dawkins,  “ The  Man  of  the  Caverns.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  (Juvenile 
Lecture.)  Prof.  Tyndall,  “Water  and  Air.”  (Lecture 
VI.) 

Inventors’  Institute,  4,  St.  Martin’s-place,  W.C.,  8 p.m.^ 

Royal  Society  Club,  W illis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  Jan.  9th... SOCIETY  OF  AETS,  John-street,  Adelphi, 
W.C.,  7 p.m.  (Juvenile  Lecture.)  Mr.  W.  H.  Preece, 
“ Recent  Wonders  of  Light.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  8J  p.m.  Annual  Meeting. 

Saturday,  Jan.  10th... Royal  Botanic,  Inner-circle,  Ec-gent’s-park, 
N.W.,3|p.m, 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  Januauy  9,  1880, 


107 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,416.  VoL.  XXVIII. 


FRIDAY,  JANUARY^,  1880. 


A.U  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


JUVENILE  LECTUKES. 

The  second  of  these  lectures  by  Mr.  W.  H.  Preece, 
on  “ Recent  Wonders  in  Light,”  will  be  delivered 
this  evening  (Friday),  at  7 o’clock.  A report  of  the 
lecture  will  be  printed  in  the  Journal  next  week. 


NATIONAL  TRAINING  SCHOOL  FOB  MUSIC. 

The  Easter  Term  will  commence  on  Tuesday,  the 
13th  inst.,  at  ten  o’clock  a.m.  Private  students 
desiring  admission  are  requested  to  communicate 
with  the  Registrar  forthwith. 


PROCEEDINGS  OF  THE  SOCIETY. 


JUVENILE  LECTURES. 

RECENT  WONDERS  OF  SOUND. 

By  W.  H.  Preece. 

Delivered  2yd  J.iyuary,  1880. 

I have  not  brought  you  together  to  astonish  you 
with  new  inventions,  or  to  excite  your  wonder- 
ment at  some  of  the  advances  that  have  been  made 
of  recent  years.  My  principal  object  is  to  let  every 
boy  and  giil  who  has  honoured  me  with  his  or 
her  presence  this  evening,  see  the  advantages  to  be 
gained  by  knowing  how  to  use  his  or  her  eyes  and 
hands. 

All  advances  of  science  are  the  result  of  experi- 
ment, and  experiment  is  the  simple  mode  by  which 
new  facts  are  brought  to  our  knowledge.  A great 
physician,  some  hundred  years  ago  or  more,  lived 
in  the  town  of  Derby,  and  he  was  the  grandfather 
of  a very  great  man  who  lives  now,  Mr.  Charles 
Darwin.  This  old  doctor  said,  that  “ a fool  is  a 
man  who  never  tried  an  experiment  in  his  life.” 
I am  quite  sure  that  there  is  scarcely  a boy  in  this 
room  who  does  not,  every  day  of  his  life,  try  an 
experiment  of  some  kind  or  the  other,  and  there- 
fore there  is  no  fool  among  my  hearers.  Every 
boy  has,  at  some  time  or  other,  taken  a paper  bag, 
such  as  the  one  in  my  hand,  and  after  blowing  it 
out  has  burst  it  between  his  hands  with  the  view 
of  startling  his  little  sister,  or  raising  a smUe  from 
the  cook.  When  he  has  done  this,  he  has  per- 


formed an  experiment ; but  it  is  one  thing  to 
experiment,  and  another  thing  to  draw  a lesson 
from  such  experiment ; and  it  is  towards  the 
endeavour  to  exercise  your  thought,  by  carrying 
your  minds  from  the  natural  effect  to  its  cause, 
that  I am  more  anxious  to  lead  you  than  to  any- 
thing else.  For  instance,  every  boy,  as  I say,  has 
made  an  experiment,  but  has  anyone  asked  himself 
why  it  is  that  clapping  one’s  hands,  blowing  a 
whistle,  or  making  a sound  in  this  way  (burst- 
ing the  bag),  produces  the  effect  on  the  brain 
that  is  called  sound?  When  the  bag  is  blown 
out  to  its  full  size,  and  forcibly  compressed, 
there  is  a condensation  of  air  in  it,  and  then  ' 
by  the  bursting  of  the  bag,  an  expansion,  and 
by  this  sudden  expansion,  a disturbance  of  the 
air  about  us  is  produced,  which  has  resulted  in 
something  being  done  between  you  and  me.  If 
I take  this  popgun  and  force  down  the  handle 
rapidly,  you  hear  by  the  report  I have  produced  a 
disturbance  in  the  air.  Between  that  popgun  and 
every  ear  in  this  room  there  has  been  a sudden 
vibration  produced.  We  all  know  that  when  a 
clap  of  thunder  is  heard  the  windows  shake  ; when, 
in  church,  the  deep  notes  of  the  organ  are  sounded 
one  can  feel  the  pew  vibrate ; and  those  of  you  who 
in  future  years  may  travel  to  such  places  as  the  Falls 
of  Niagara,  will  find  that  in  the  neighbourhood  of 
the  enomous  roar  of  this  water  there  is  heard  an  in- 
cessant and  constant  vibration  of  doors  and  window 
sashes.  Hence,  when  we  have  sound,  we  must  have 
as  a source  of  production,  a sudden  disturbance  of 
air.  There  must  be  a medium  to  convey  these  vibra- 
tions, and  that  medium  is  the  air  itself.  To  ap- 
preciate sound,  or  know  when  it  is  produced,  there 
is  something  to  receive  it,  and  that  medium  is  the 
organ  of  the  ear.  It  follows  then  that  sound  and 
vibration  are  concomitant,  or  similar  things.  To 
convey  these  vibrations  to  the  ear,  they  are  received 
by  the  air  in  which  we  live,  and  move,  and  have  our 
being.  This  air  forms  an  enormous  ocean  50  miles 
deep,  and  we  are  nothing  but  crabs  and  lobsters 
crawling  at  the  bottom  of  it.  This  air  swathes 
our  bodies,  and,  when  it  is  thrown  into  vibration, 
it  affects  our  ears,  and  this  effect  is  what  is  called 
sound.  What  is  this  air?  We  cannot  see  it.  We 
sometimes  feel  it,  especially  latterly,  during  the 
heavy  gales  of  wind  that  have  prevailed.  Birds 
fly  in  it.  It  maintains  the  lights  before  us  burning, 
and  keeps  us  alive.  We  know  that  this  air  is 
composed  of  atoms  and  molecules.  We  will  take 
no  notice  of  the  atoms,  but  will  fix  our  minds  on 
the  molecules  or  clusters  of  atoms  of  which  the  air 
is  composed.  This  room  is  the  receptacle  of  more 
millions  upon  millions  of  these  molecules  than  I 
could  count  if  I were  to  keep  on  till  to-morrow 
morning.  Every  little  molecule  of  air  is  thrown 
into  motion  when  sounds  are  produced,  and  every 
motion  I make  with  my  lips,  and  every  sound  I 
utter  by  such  motion,  strikes  your  ears,  and  pro- 
duces the  sound  of  my  voice.  To  give  you  an  idea 
how  this  is  done,  I have  upon  this  board  arranged 
a series  or  row  of  marbles.  I have  no  doubt  most 
of  you  are  acquainted  with  that  highly  scientific 
apparatus,  a marble,  and  have  frequently  ex- 
perimented with  it  in  various  ways.  That  row  of 
marbles  represents  a row  of  the  molecules  of  air 
that  exist  between  my  mouth  and  your  ears,  and 
when  I take  a marble  from  the  right  hand  end  of 
the  row,  and  let  it  fall  back  into  its  position  again, 
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you  will  see  that  almost  instantaneously  the  marble 
at  the  end  of  the  left  hand  side  of  the  row  leaves 
its  position  for  a distance  and  falls  back  again.  If 
I take  two  marbles  from  the  right  hand  and  let 
them  fall  back,  you  will  notice  that  two  at  the  left 
hand  are  driven  off,  and  so  on.  So  with  the  molecules 
of  air.  Every  time  I utter  a sound  the  molecules  near 
my  mouth  are  disturbed,  and  a similar  disturbance 
takes  place  in  your  ear.  You  will  see  that  the  action 
through  the  row  of  marbles  takes  very  little  time 
indeed,  but  with  the  molecules  of  air  the  time 
taken  to  produce  these  movements  is  perfectly 
well  known,  and  the  movements  are  easily 
measured.  The  velocity  or  time  that  a sound  takes 
to  travel  through  the  air  is  about  1,100  feet  per 
second.  I say  “ about,”  because  it  varies  with 
the  temperature.  On  those  bright,  brisk  days, 
a short  time  ago,  when  we  all  enjoyed  our  skating, 
sound  travelled  at  the  rate  of  about  1,000  feet  per 
second.  On  those  hot,  muggy,  uncomfortable  days, 
like  yesterday,  sound  travelled  about  1,100  feet  per 
second.  In  water,  sound  travels  very  much 
quicker,  being  at  the  rate  of  5,000  feet  a second. 
With  wood  it  is  quicker  still,  being  about  16,000 
feet  per  second.  So  that  the  velocity  with  which 
sound  passes  through  different  media  is  simply 
dependent  upon  the  character  of  the  medium,  and 
the  ease  with  which  the  molecules  composing  it 
transmit  each  other’s  motion.  Bearing  in  mind  the 
fact  that  sound  travels  at  the  rate  of  1,100  feet  per 
second,  you  can  all  try  an  experiment  the  next 
time  you  hear  thunder.  Lightning  travels  at  a 
rate  which  is  practically  infinite  ; it  is,  in  reality, 
186,000  miles  a second,  but  it  is  so  fast  that  you 
may  regard  it  as  instantaneous,  and,  therefore,  the 
moment  you  see  the  flash  you  know  it  has  just 
taken  place.  Sound,  travelling  at  the  rate  of  1,100 
feet  per  second,  takes  about  4^  seconds  to  travel  a 
mile.  So  that,  having  seen  the  flash,  if  you  count 
1,  2,  3,  4,  5,  and  so  on  (representing  seconds)  till 
you  hear  the  thunder,  then  if  it  occurs  on  your 
counting  five,  you  know  that  the  storm  is  a mile 
away,  and  you  can  put  your  head  beneath  the 
clothes  and  be  perfectly  easy.  If,  on  the  other  hand, 
you  see  the  lightning,  and  the  crash  follows  im- 
mediately after,  it  is  very  near.  But  there  is  one 
thing  very  certain,  that,  having  heard  the  crash, 
you  are  all  right,  for  the  lightning  which  caused 
it  has  passed  away.  The  speed  with  which  sound 
travels  is  the  cause  of  having  such  things  as 
echoes.  Echoes  are  simply  due  to  the  reflection  of 
sound.  From  the  far  end  of  the  room,  every  sound  I 
utter  is  reflected  back  to  me,  but,  because  the  dis- 
tance is  so  short,  I do  not  hear  any  difference 
between  one  syllable  and  another.  But  if  the  wall 
were  1,100  feet  away,  or  rather  half  that  distance, 
then  at  the  end  of  each  second  I should  get  back 
the  sound  that  I utter.  Hence,  it  happens  that  in 
large  halls  it  is  extremely  difficult  to  speak,  be- 
cause the  echoes  are  so  confusing.  In  the  Albert- 
hall,  for  instance,  there  is  a certain  spot  on  the 
platform  where  poor  unfortunate  speakers  stand, 
and,  unless  they  are  up  to  the  secret,  they  get  con- 
fused in  a scries  of  sounds  coming  from  all  parts 
of  the  building.  But  when  a speaker  there  knows 
what  to  expect,  he  regulates  his  voice,  and  the  echo 
becomes  a guide  to  him  how  to  send  his  voice  right 
away  up  to  the  ceiling.  When  I had  the  pleasure 
of  lecturing  there,  I heard  back  every  word  that  I 
uttered,  and  v/aited  for  it  before  I gave  out  a 


second,  and  the  result  was  that  I succeeded  in  • 
filling  the  large  area  with  my  voice,  though  it 
is  naturally  not  a very  strong  one. 

The  motion  of  these  particles  through  the  air  is 
in  itself  an  interesting  study,  but  they  are  very 
complicated  in  their  action.  The  nearest  approach 
to  the  motion  that  I know  of,  to  give  you  a mevital 
picture  of  what  takes  place  in  the  air,  is  the  sway- 
ing of  a field  of  barley.  Many  of  you  will  re- 
member how  the  gentle  breezes  blow  the  tips  of 
the  barley  in  extremely  pretty  waves,  and  the 
formation  which  these  tips  take  is  almost  identi- 
cally the  same  form  which  the  molecules  of  air 
take  when  transmitting  sounds.  In  fact,  if  it 
were  possible  to  suddenly  illuminate  this  room,  and 
to  enable  you  to  see  the  condition  of  the  molecules- 
of  the  air,  you  would  see  them  very  much  as  yon 
see  the  top  of  a field  of  barley,  excepting  that,  as^ 
the  molecules  are  so  small,  you  would  require  an 
infinitely  powerful  microscope  to  see  them,  whereas 
in  the  case  of  fields  of  barley  you  can  exercise 
your  own  eyes. 

Sounds  are  produced  by  the  sudden  expansion  of 
air.  Sounds  being  transmitted  by  this  wonderful 
material,  air,  we  want  something  to  receive  the 
impacts — the  movements — of  these  little  molecules, 
and  that  is  given  to  us  by  the  ear.  On  the  wall  ta 
my  right,  you  will  see  a diagram  representing  a 
section  of  the  human  ear.  Here  is  the  outside  of 
the  ear,  the  shape  of  which  we  all  Imow  so  well-. 
Then  there  is  the  inner  tubing,  and  a little  way 
inside  this  tubing  is  what  we  call  the  drum  of  the 
ear.  This  drum  is,  in  fact,  a membrane,  or  disc 
(a  small-sized  drumhead),  which  is  hit  by  the 
molecules  every  time  they  are  disturbed  by  the- 
utterance  of  sound.  The  character,  or  nature  of 
the  sound  is  simply  dependent  upon  the  way  in 
which  it  is  struck  by  these  little  molecules.  There 
is  a wonderful  and  beautiful  system  of  bones  that 
takes  up  these  sounds  again  from  the  drum  of  the 
ear,  and  transmits  them  to  the  nervous  system,, 
and  then  to  the  brain,  but  we  have  not  to-night  to 
trouble  ourselves  with  what  takes  place  beyond  the 
drum  of  the  ear  itself,  nor  should  I attempt  to 
show  you,  for  one  very  good  reason,  that  I do  not 
know  myself,  and  I do  not  think  that  anybody  has 
yet  attempted  to  solve  the  mystery,  how  it  is  that 
the  motion  of  the  molecules  of  the  air  is  trans- 
mitted to  the  brain. 

If  anybody  is  anxious  to  know  what  sound  is^ 
there  is  a very  simple  experiment  that  you  can  all 
try.  If  I put  my  watch  to  my  ear  I hear  the 
ticking  of  the  watch  through  those  molecules 
hitting  the  drum  of  my  ear.  If  I place  the  watch 
in  my  mouth,  so  as  not  to  let  the  teeth  touch  it, 
I hear  nothing,  but  if  I bite  the  watch,  then  the 
ticking  comes  out  as  clearly  as  when  the  watch  is 
placed  close  to  the  drum  of  the  ear,  and  in  this 
instance  the  sound  is  transmitted  to  the  brain,  not 
through  the  drum  of  the  ear,  but  through  those 
complicated  bones  that  support  the  drum  and  form 
part  and  parcel  of  the  organ  of  hearing. 

We  have  now  to  talk  about  the  character  of 
sound.  We  have  seen  how  it  is  produced.  We 
have  seen  how  it  is  transmitted  and  how  received. 
Here  is  a box  which  I will  shake,  and  you 
hear  a sound,  which,  I dare  say,  many  of  you 
will  think  represents  the  faniiliar  sound  of 
your  money  box,  but  it  is  caused  by  nails. 
Here  is  a box  containing  a different  arrangement 
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to  nails,  and  you  will  recognise  it  as  an  accordion, 
from  which  I can  draw  forth  soimd  in  the  shape  of 
music,  though  I am  not  player  enough  to  give  you 
a tune.  Another  sound,  pleasant  to  the  ear,  may  be 
produced  (as  you  see  I now  do)  by  ringing  glasses 
on  your  dessert^table ; you  can  take  your  finger- 
glass  and  just  rub  it  round  the  edge,  and  a very 
sweet  sound  is  at  once  heard.  I have  myself  seen 
a man  in  the  street  playing  on  an  arrangement  of 
glasses  in  this  manner  with  the  most  beautiful 
effect.  From  these  illustrations  we  see,  therefore, 
that  sound  can  be  divided  into  noise  and  music. 
But  music  itself  possesses  very  distinct  and  separate 
qualities,  and  I want  particularly  to  impress  upon 
you  these  different  qualities  of  sound,  because  upon 
them  depends  your  knowledge  of  the  instruments 
that  I am  going  to  bring  before  you. 

First  of  all,  the  difference  in  “ pitch”  of  a note 
is  produced  by  the  number  of  times  that  the  mole- 
cules hit  the  ear  in  a given  time.  Here  I have  a 
tuning  fork,  which  is  so  constructed  that  it  wags 
backwards  and  forwards  256  times  every  second, 
and  consequently  it  sets  the  molecules  of  the  air  in 
motion  between  it  and  you,  and  you  get  a beat  on 
the  drum  of  your  ear  256  times  every  second,  and 
these  beats  represent  the  sound  known  a s “ do.  ” Here 
is  another  tuning  fork  representing  “ mi,”  which 
beats  320  times  every  second.  Here  is  “ sol,” 
which  will  disturb  the  drum  of  your  ear  very 
fiercely  384  times  asecond.  Here  is  our  friend  “do” 
an  octave  higher,  that  hits  you  512  times  a second. 
In  order  to  show  you  a little  more  clearly  that 
these  effects  are  produced,  we  have  here  a disc  that 
has  a series  of  holes  pierced  through  it,  and  I 
have  an  india-rubber  tube  through  which  I can 
blow,  but,  blow  as  I will,  you  do  not  hear  any 
sound.  If  I allow  my  breath,  as  it  makes  its  exit 
through  the  tube,  to  pass  through  the  holes  in  the 
disc,  as  it  revolves,  my  breath  is  broken  up  into  a 
series  of  pulsations  or  blows,  so  that  again  you 
get  your  ears  hit  with  the  proper  number  and  rate 
to  produce  notes.  [The  disc  is  known  as  the  syren, 
and  the  “scale”  was  plaj^ed  once  or  twice  both 
slowly  and  rapidly  upon  it.] 

Here  is  a little  contrivance  in  which,  instead  of 
exerting  my  own  lungs,  I can  bring  an  artificial 
pair  of  bellows  into  play,  the  air  from  which  causes 
a little  disc  to  rotate,  and  the  higher  the  speed  at 
which  this  disc  rotates  (by  continuing  the  pressure 
of  the  bellows)  the  higher  the  pitch  ; and  by  press- 
ing the  bellows  slower  and  slower  the  note  becomes 
lower.  Here  is  another  instrument  that  shows 
you  the  same  effect  as  the  one  just  exhibited,  and 
I want  you  to  thoroughly  understand  this  fact, 
because  it  lies  at  the  root  of  all  our  microphones 
and  telerjhones,  and  therefore  it  is  an  essential  thing 
that  you  should  grasp  and  see  for  yourselves,  with 
your  own  eyes,  not  merely  the  eyes  of  your  body, 
but  the  eyes  of  your  mind,  these  wonderful  things 
that  take  place  to  produce  sound.  This  is  simply 
a little  iron  disc  which  I bring  into  contact  with 
the  edge  of  a toothed  wheel.  When  the  wheel  is 
turned  you  hear  sound  produced.  As  the  velocity 
is  increased,  the  pitch  of  the  sound  is  higher  and 
higher,  till  you  hear  a perfect  shriek,  then  on  the 
speed  coming  down  the  pitch  becomes  lower.  You 
will  understand  by  these  illustrations  that  the 
pitch  of  a note  depends  upon  the  number  of  times 
the  drum  of  your  ear  is  hit  by  the  molecules 
of  air.  But  I can  do  more,  I can  almost  make  you 


see  the  sound.  Here  is  an  instrument  that  is 
called  a phonoscope,  and  it  is  the  invention  of  a 
gentleman  named  Edmunds.  Here  we  have  a 
glass  tube  that  has  been  exhausted  of  air  and  sup- 
plied with  gas.  We  send  through  that  tube 
currents  of  electricity,  and  Mr.  Ladd  will  sing, 
cough,  laugh,  &c.,  and  you  see  a fiash  of  light  in 
the  tube  for  every  note.  This  is  an  ocular  demon- 
stration of  the  fact  that  every  vibration  of  the  disc 
produces  the  effect  that  leads  to  sound. 

It  is  worth  noticing  that  the  lowest  note  which 
can  be  heard  by  the  human  ear  is  produced  by 
vibrations  of  16  to  the  second — the  highest  is 
produced  by  38,000  vibrations  to  the  second  ; so 
that  the  human  ear  has  a limit  between  16  blows 
per  second  and  38,000  blows  or  vibrations  per 
second.  But  the  human  voice  itself  is  only  capable 
of  producing  vibrations  between  65  per  second 
and  1,044  per  second,  and  the  highest  double  C of 
some  of  our  chief  sopranos  only  means  a little 
more  than  a thousand  vibrations  per  second.  But 
yet  the  ear  can  detect  sounds  higher  than  that  of 
the  highest  voice.  There  are  some  ears  that  can 
hear  the  bats  cry ; there  are  some  that  cannot. 

There  is  a very  interesting  inquiry  being  carried  on 
just  now  by  Sir  John  Lubbock,  on  the  habits  and 
manners  of  ants,  and  that  gentleman  has  shown 
beyond  question  that  ants  have  a mode  of  com- 
municating their  ideas  to  each  other.  An  ant 
strolling  about  may  come  across  a piece  of 
meat,  and  he  will  hurry  back  and  say  some- 
thing to  the  first  chap  he  meets,  and  they 
will  go  together  to  the  meat  and  will  carry 
it  to  their  nest.  The  results  of  Sir  John 
Lubbock’s  watching  of  the  habits  of  these 
little  fellows  are  most  wonderful.  We  are  quite 
sure  they  talk,  or  have  some  mode  of  convoying 
their  ideas,  but  if  it  is  by  sound,  the  number  of 
vibrations  are  so  excessive  that  the  human  ear 
cannot  detect  them.  The  microphone,  and  all 
kinds  of  contrivances  have  been  tried  to  ascertain 
if  they  converse,  but,  so  far,  it  has  all  been  of  no 
use.  We  have  even  gone  so  far  as  to  make  a special 
little  instrument  that  will  vibrato  nearly  201),  QUO 
times  a second,  but  still  tlie  little  rascals  l)ave 
defied  the  investigation.  There  is  yet  a hope  that, 
by  perseverance  and  observation  with  special  in- 
struments, Sir  John  may  one  day  find  them  out, 
even  if  not  be  able  to  convey  their  ideas  to  us. 

The  first  fact  that  I brouglit  to  your  notice  is 
that  sound  varies  in  pitch.  The  second  quality 
in  which  it  varies  is,  that  of  loudness,  and 
loudness  is  produced  either  by  the  increase  of 
amplitude,  that  is  given  to  the  motion  of  these 
' molecules,  or  to  the  quantity  of  air  that  we  throw 
in  motion.  For  instance,  if  I take  a small  tuning 
fork  and  hold  it  up  in  the  air,  you  do  not  hear,  but 
if  I take  a longer  fork,  you,  jjerhaps,  hear  it  be- 
cause its  vibrations  are  greater,  and  it  causes  a 
greater  amplitude,  or  spreading  out,  of  the  waves 
of  air.  But  if  1 take  a little  contrivance  I have 
here  to  increase  the  quantity  of  air  thrown  in 
motion,  you  can  hear.  This  is  done  by  placing  the 
tuning  fork  on  a small  piece  of  wood,  extending 
from  the  apex  of  a paper  cone.  So  if  I take 
a larger  surface,  a larger  paper  cone,  there 
is  a louder  sound,  as  you  can  hoar.  If  I 
take  a still  larger  fork,  and  hit  it  upon  the  table, 
and  hold  it  in  the  air,  you  hear  the  sound  without 
the  aid  of  a magnifier,  as  I may  term  it ; there  is  a 
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considerable  difference  in  tbe  loudness  of  the  tone, 
owing  to  the  greater  quantity  of  the  air  that  is 
throTVTi  into  motion.  We  can  also  increase  the  loud- 
ness by  taking  a conical  shaped  roll,  and  speaking 
into  it  at  the  smaller  end.  It  is  by  taking  advan- 
tage of  this  fact,  that  this  elegant  and  scientific 
apparatus,  known  as  a speaking  trumpet,  has  been 
utilised  forcarrying  orders  to  different  parts  of  aship. 

The  next  point  connected  with  sound  that  I 
want  to  call  your  attention  to  is  its  quality.  You 
are  all  acquainted  with  this  extremely  beautiful 
musical  instrument  in  my  hand.  Perhaps  some  of 
you  may  think  it  is  an  expensive  flute,  but,  be- 
tween ourselves,  I am  bound  to  tell  you  that  I paid 
a penny  for  it,  and,  though  modest  in  price,  good 
music  may  be  got  out  of  it.  Here  is  another  musical 
instrument  — a fiddle,  and,  if  I were  Paganini, 
or  one  of  those  three  fellows  who  played  before 
“Old  King  Cole,”  I could  give  you  some  good 
music,  but  as  it  is  the  first  time  I have  handled  a 
fiddle,  I will  only  just  touch  it  that  you  may  hear 
the  kind  of  sound  it  produces.  I am  playing  the 
note  C on  this  fiddle.  I now  take  the  whistle  and 
blow  the  note  C ; and,  so  on,  I may  go  through  all 
the  musical  instruments — cornet,  clarionet,  accor- 
dion, Jew’s-harp,  &c. — and  sound  C,  and  although 
each  instrument  will  strike  your  ears  exactly  the 
same  number  of  times  per  second  to  produce 
the  note  C,  nevertheless,  the  notes  differ  very 
much  in  the  particular  form  that  distinguishes  one 
instrument  from  the  other.  This  quality  is  due, 
not  to  the  number  of  times  that  your  ear  is  struck ; 
not  to  the  strength  of  the  blow,  but  to  the  form 
in  which  it  is  struck.  Here  is  a little  instrument 
by  w^hich  I hope  to  show  you  what  I mean.  It  is 
a spring,  with  a silver  bead  on  the  top.  The  silver 
bead  reflects,  as  you  see,  a spot  of  light.  You  will 
see  that  -vvhen  I move  the  bead  straight  up  and 
down,  or  to  and  fro  sideways,  a line  of  light  only 
is  reflected,  but  when  I vibrate  it,  and  move 
it  towards  you,  the  most  beautiful  waves  are 
reflected.  The  human  voice  is  one  of  the  finest 
musical  voices  ever  constructed ; in  it  you  have  all 
the  beautiful  tones  of  music.  But  you  never  find 
two  voices  sound  alike  ; you  never  hear  a man 
%peak  twice  in  exactly  the  same  way  ; and  the  result 
is  that  the  human  voice  differs  very  much  more  than 
any  other  form  of  apparatus,  but  it  does  so  simply 
because  of  the  construction  of  the  mouth,  the  size 
of  the  tongue,  the  formation  of  the  teeth,  and  the 
way  in  which  one  breathes  at  the  time  air  is  taken 
into  the  lungs.  Any  slight  difference  in  these 
things  varies  the  form  of  the  air  when  it  passes 
from  the  mouth  of  the  speaker  to  the  ear  of  the 
listener.  I -will  illustrate  this  by  my  Jew’s-harp. 
If  I place  the  harp  in  my  mouth,  and  shape  my 
mouth  for  the  sound  “O  ” to  be  given  out,  on 
striking  tbe  harp  you  hear  that  sound  given;  if  I 
alter  the  shape  of  my  mouth,  “A”  is  given,  and 
so  on. 

We  have  spoken  of  sound  varying  in  j)itch,  loud- 
ness, and  quality.  We  have  now  to  speak  of  the 
impression  of  sound.  We  want  to  impress  the 
sound  on  something.  If  any  of  you,  when 
at  home,  will  take  the  trouble  to  open  the 
top  of  the  piano,  particularly  if  a grand  piano, 
and  press  down  the  soft  pedal,  and  sound  on  the 
middle  note  the  vowels  «,  o,  e,  you  will  find 
these  vowels  come  back  to  you  perfectly  distinct. 
You  all  must  have  noticed  that  when  anyone 


sings  to  a piano  there  are  certain  notes  that  always 
vibrate  in  sympathy  to  the  human  voice,  and 
sounds  are  heard  back  again.  It  has  been  said 
that  Lablache,  one  of  the  greatest  deep  bass 
singers  we  ever  had,  was  able  to  sing  a note  so  loud 
that  he  could  crack  a tumbler,  and  did  actually 
break  one  before  his  audience. 

To  illustrate  this  impression  of  sound,  I must 
borrow  a hat.  Here  is  a hat,  to  the  crown  of  which 
I will  fix  a little  apparatus,  consisting  of  a spring, 
which  when  it  vibrates  makes  contact  in  a tele- 
graphic circuit,  in  which  two  telephones  are  fixed  at 
the  far  end  of  the  room.  The  spring  vibrates  when 
the  corner  of  the  hat  vibrates,  and  if  I speak  into 
the  hat  the  sounds  are  given  off  by  the  telej>hones. 
[The  audience  near  the  telephones  recognised  the 
sounds.]  The  crown  of  a hat  is  not  essentially 
necessary  to  show  you  this.  A disc  of  thin  iron, 
ebonite,  or  parchment,  about  three  inches  in 
diameter,  will,  under  the  influence  of  my  voice, 
vibrate  in  the  same  way  ; and  I want  to  show  you 
that  they  not  only  vibrate  in  this  manner,  but 
they  do  so  just  the  number  of  times  i(;quired  to 
make  the  note  spoken,  just  the  amjjlitude  required 
to  produce  loudness,  and  just  in  the  form  required 
to  produce  quality.  My  friend,  Mr.  Stroh  (to 
whom  I am  so  much  indebted  each  time  I have  had 
the  pleasure  of  being  here),  has  made  one  of  the 
most  beautiful  apparatuses  that  I know  of  to  illus- 
trate this  point,  and  he  has  kindly  brought  it  to 
illustrate  my  lecture.  It  is  a phonoscope.  We 
have  a magic-lantern,  in  front  of  which  is  a thin 
disc,  upon  which  there  is  a mirror  which  reflects  a 
spot  of  light  on  the  screen  on  the  wall,  and  it  is  to 
the  movements  of  that  reflected  spot  of  light  that 
I want  to  call  your  attention. 

[The  gas  was  then  turned  down,  and  Mr.  Stroh 
caused  the  spot  of  light  to  rotate  rapidly  forming 
an  unbroken  ring  of  light  on  the  screen.  He  then 
spoke  the  vowels  to  the  disc,  and  each  vowel 
caused  its  representative  variation  in  the  edge  of 
the  circle  of  light.  Coughs,  laughing,  &c.,  also 
were  shown  to  break  up  the  rim  into  greater  or  less 
zigzag  projections.] 

There  you  have  a perfect  representation  of  all 
the  different  qualities  and  properties  of  sound. 
I want  now  to  speak  of  the  transmission 
of  sound,  and  I must  claim  your  indulgence, 
for  the  time  is  going  very  fast,  and  I cannot  dw'ell 
on  the  experiments.  You  are  all  familiar  with 
speaking  tubes,  as  used  at  the  present  day,  for  con- 
veying orders  from  room  to  room  in  the  house, 
hotel,  or  office.  The  ancients  employed  speaking 
tubes  in  connection  with  their  idols,  and  used 
sometimes  to  make  their  oracles  tell  the  most  won- 
derful stories.  The  gentleman  whom  I mentioned 
in  the  opening  of  my  lecture,  Di.  Erasmus  Darwdn, 
was  one  of  the  first  in  England  to  construct  a 
speaking  tube.  He  fixed  it  between  his  dinirg- 
room  and  his  kitchen — very  near  the  fire-place  in 
the  latter.  A patient  sent  his  servant  one  night  to 
the  doctor  for  assistance,  and  while  the  man  was 
sitting  by  the  fire  in  the  kitchen  w’-aiting  for  his 
message,  he  heard  a sepulchral  voice,  coming  appa- 
rently from  the  fire,  say,  “ I want  some  coals,”  and 
he  jumped  up  and  ran  away,  and  told  all  the  neigh- 
bourhoodthat  Dr.  Darwin  was  a magician.  We  have 
a mode  of  producing  and  transmitting  sound  that  is 
due  to  the  late  Sir  Charles  Wheatstone.  Betw^een 
a room  down-stairs  and  here  is  this  deal  rod, 


JOUENAL  OF  THE  SOCIETY  OF  ARTS,  January  9,  1880. 


in 


which  is  resting  upon  a musical-box.  As  it  is,  you 
hear  nothing  at  all,  but  if  I take  this  butler’s  tray 
and  place  it  on  the  deal  rod,  you  hear  the  musical- 
box  playing,  which  disappears  on  my  taking  off 
the  tray,  and  reappears  on  my  again  placing  it  on 
the  rod.  It  is  a good  experiment;  but  I must 
pass  on,  as  it  is  difficult  to  keep  pace  with  time, 
which,  as  you  know,  waits  for  nobody.  This  is 
one  of  the  first  forms  of  telephone,  invented  as  far 
back  85  1819.  The  sound  is  reproduced  in  that 
case  only  from  the  room  below.  We  are  now 
going  a little  further,  and  will  transmit  and  re- 
produce sound  from  the  City.  Between  this 
room  and  the  City  there  is  a telegraph  wire, 
and  on  that  wire  telephones  have  been  fixed. 
There  are  numerous  forms  of  telephones. 
The  diagrams  on  the  wall  will  give  you 
some  idea  of  what  they  are.  I have  shown  you 
Wheatstone’s  mechanical  telephone.  There  is  a 
form  of  string  telephone  that  you  are  all,  I have 
no  doubt,  acquainted  with,  and  a very  beautiful 
scientific  apparatus  it  is,  and  one  through  which 
conversation  can  be  carried  on  for  a considerable 
distance.  But  Professor  Bell,  in  1876,  formed  an 
instrument  by  which  sound  could  be  reproduced  at 
a much  gi’eater  distance  than  by  any  means  pre- 
viously known.  Reiss,  a German  schoolmaster,  in 
the  year  1860,  had  done  precisely  what  I showed 
you  wd^-h  the  hat,  and,  in  fact,  I ought  to  have  told 
you  that  the  hat  arrangement  was  nothing  but  a 
Reiss  telephone.  But  Bell  went  very  much  further 
than  Reiss.  He  was  able  to  reproduce  speech,  and 
the  electric  signals  coming  through  the  wire  com- 
ing into  this  room  from  the  City  are  transmitted 
with  just  the  amplitude  and  form  that  I showed 
you  on  the  disc,  and  they  reproduce  all  the  quali- 
ties of  sound,  either  of  musical  instruments  or  the 
human  voice. 

Still  further  improving  on  what  had  been  done 
before.  Professor  Hughes  invented  the  microphone, 
an  instrument  by  which  the  motions  of  the  air,  the 
sonorous  vibrations  as  they  are  called,  act  directly 
on  a portion  of  the  electric  circuit,  and  vary  the 
electric  currents  in  all  their  beautiful  waves.  The 
instrument  w'hich  I have  before  me  is  one  of 
Mr.  Louis  Crossley’s  (of  Halifax).  It  is  a form 
of  transmitter,  based  on  Professor  Hughes’s  dis- 
coverv,  and  the  arrangement  between  this  room 
and  the  City  is  just  what  you  see  on  this  diagram. 
We  now  ask  the  man  in  the  City  to  say  a few  words — 
and,  there,  you  hear  what  he  says.  His  voice  in  the 
City  is  setting  electric  currents  flowing  wdiich  pro- 
duce vibrations  in  the  air.  The  sonorous  vibrations 
in  the  City  impinge  on  a disc,  just  as  those  of  my 
voice  did  on  the  hat ; that  disc  produces  currents 
of  electricity  which  vary  in  number,  form,  and 
quality.  These  currents  of  electricity  traverse  the 
telegraph  wire  between  the  two  rooms,  and  are  re- 
ceived on  the  instrument  here  by  a little  magnet, 
and  this  magnet  causes  the  disc  at  this  end  to  vibrate 
just  in  the  same  way  as  the  disc  vibrates  in  the 
Ci^v.  I repeat,  then,  that  what  a telephone  does  is 
this.  A disc  is  thrown  into  vibration  by  your 
voice,  just  as  you  saw  Mr.  Stroh’s  phonoscope 
thrown  into  vibration.  These  vibrations  are 
transformed  into  currents  of  electricity,  which  come 
to  this  distant  station,  and  here  cause  another  disc 
to  vibrate  in  exactly  the  same  way,  and  throw  the 
air  of  this  room  into  similar  vibrations,  as  the  air 
is  vibrated  in  the  room  in  the  City,  and  the  effect 


is  that  we  hear  apparently  the  voice  of  the  man 
at  the  sending  place.  If  wires  were  clear,  that  is, 
free  from  what  is  called  induction,  distance  would 
be  practically  of  no  consequence.  I have  spoken 
between  Holyhead  and  Dublin  in  the  same  way 
that  I am  speaking  to  you.  I was  in  Holyhead, 
my  friend  in  Dublin,  and  I talked  so  nicely  that 
he  actually  told  me  that  he  could  smell  my  cigar. 
Ill  America  they  have  talked  through  a greater 
distance.  There  was  an  account  in  the  paper  the 
other  day  of  a conversation  being  held  at  a distance 
of  2,000  miles.  In  fact.  Professor  Bell  and  myself 
spoke  through  “resistance,”  as  it  is  called,  that 
represented  10,000  miles,  and  the  wire  through 
which  we  talked  was  within  itself  really  a telegraj  )li 
10,000  miles  long.  There  is  no  doubt  whatevci- 
that,  if  we  had  a telephone  or  a wire  from  here  to 
the  moon,  and  if  any  of  you  were  to  follow  Jules 
Verne’s  hero  and  go  to  the  moon,  we  should  be  sure 
to  talk  comfortably,  and  without  the  slightest  diffi- 
culty. 

I want  now  to  say  one  word  about  talking 
machines.  There  are  many  such.  There  is  Faber’s, 
which  was  introduced  in  England  in  1843,  and 
is  now  in  England,  bnt  not  on  public  show.  We 
can  all  make  talking  machines  for  ourselves  if  we 
like.  Here  is  a penny  trumpet.  If  I close  the  end 
with  my  hand  and,  on  blowing  through  the  tube, 
imitate  the  motion  of  the  lips  with  my  hand,  I 
can  make  it  sound  “ ma-ma.”  Not  a very  good 
one  perhaps,  but,  nevertheless,  it  shows  you  that, 
by  the  proper  manipulation  of  india-rubber 
tongues  and  lips,  or  things  of  that  kind,  it  is 
possible  to  construct  a machine  to  emit  sounds 
representing  speech ; but  Mr.  Edison  has  far 
transcended  anybody  else,  and  by  taking  ad- 
vantage of  this  power  that  we  have  of  making- 
discs  represent  in  pitch,  in  loudness,  and 
in  quality,  the  sonorous  vibrations,  he  has  been  able 
to  reproduce  the  human  voice  with  wonderful 
exactitude  by  the  phonograph.  Here  is  a phono- 
graph, or  talking  machine.  Its  construction  is 
illustrated  by  the  diagram  on  the  v/all.  Tlio 
diagram  is  not  exactly  a representation  of  the 
' particular  one  before  you,  which  is  regulated  by 
clockwork.  You  will  notice  the  disc  into  which 
words  are  spoken.  Here  is  a cylinder  upon  which 
lead  foil  is  fixed,  and  when  I speak  into  that  disc 
I cause  it  to  vibrate.  The  vibrations  cause  a little 
point  to  ifiipinge  on  the  lead.  On  this  lead  dots, 
and  ruts,  and  waves,  and  curious  marks  are  made, 
and  when  these  marks  are  caused  to  go  a second 
time  over  the  same  ground  with  the  disc  in  contact 
with,  or  again  pressing  on  them,  they  reproduce 
the  sounds  first  spoken.  [Several  sentences  were 
spoken  into  the  ^phonograph,  and  the  sounds  of 
coughing  and  laughing  were  sent  into  it,  and  came 
out  again  clearly.] 

We  have  the  pleasure  this  evening  of  having 
amongst  us  a gentleman  who  has  recently  returned 
from  the  Cape,  and  whose  name  in  that  part  of  the 
world  is  a household  word.  I mean.  Sir  Theophilus 
Shepstone.  He  can  speak  Zulu,  and  I have  no 
doubt  that  many  of  you  w'ill  be  glad  to  hear  the 
sound  of  the  Zulu  language.  But  we  are  also 
anxious  to  know  if  the  phonograph  itself  will  re- 
produce the  Zulu  tongue,  because  in  the  Zulu  and 
Kaffir  languages  there  are  sounds  we  do  not  know 
on  this  side  of  the  globe — curious  clicks.  [Sir 
Theophilus  Shepstone  spoke  a few  sentences  in 
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Zulu  to  tlie  phonograph,  which  he  said  repeated 
the  v/ords  very  faithfully.]  I am  indebted  to  you 
all  for  your  very  kind  attention  to-night  to  what 
I have  said.  I have  led  you  up  from  the  mere 
elements  of  sound,  from  sonorous  vibrations  to  the 
way  in  which  you  may  “ waft  a sigh  from  Indus 
to  the  Pole  ; ” and  to  the  mode  by  which  we  can 
even  reproduce  voices  that  are  still.  But  although 
these  are  wonders,  and  recent  wonders  of  sound, 
I do  not  want  you  to  forget  that  they  are  the  out- 
come of  experience,  and  the  wish  that  I have  in 
giving  this  short  course  of  lectures  is  simply  to 
induce  boys  and  girls  to  use  their  eyes  and  hands 
in  observation  and  experiment. 

CANTOR  LECTURES. 

THE  CHEMISTRY  OF  BREAD-MAKING. 

By  Professor  Graham,  D.Sc. 

Lecture  III. — Delivered  December  8,  1879. 

As  there  are  many  millers  present  for  the  first 
time  this  evening,  from  different  parts  of  the 
country,  I think  it  desirable  to  give  a short  resume 
of  the  latter  part  of  the  last  lecture,  where  I was 
discussing  the  albuminoids  of  wheat,  because  it  is 
as  needful  for  the  miller  to  understand  the  respec- 
tive characters  of  the  different  albuminoids  of 
wheat  as  for  the  baker ; indeed,  as  milling  precedes 
baking,  it  is  perhaps  even  more  so. 

At  our  last  meeting  then,  I pointed  out  to  you 
that  the  albuminoids  of  the  cereals  differed  greatly 
in  their  character,  and  that  wheat  is  remarkably 
rich  in  those  forms  of  albuminoids  which  do  not 
dissolve  in  water,  and  which  agglutinate  together, 
and  that  it  was  on  this  account  that  wheat  flour  is, 
of  all  flours,  that  which  is  pre-eminently  fitted,  on 
account  of  the  viscid  resisting  nature  of  its  gluten, 
to  lend  itself  to  the  action  of  carbonic  acid  in  rais- 
ing and  piling  the  loaf,  whereas  the  other  cereals 
are  very  inefficient  in  that  respect.  Mr.  Lewis,  at 
present,  is  taking  some  of  that  crude  gluten,  and 
is  kneading  it  with  a little  water,  and  he  will  pre- 
sently show  you  the  wonderful  elastic  power  of 
this  material.  The  action  of  the  water  on  the 
particles  of  crude  gluten  is  to  cause  them  to  co- 
here together,  forming  a tough  elastic  mass.  We 
saw  from  the  analysis  before  us  at  our  last  meeting, 
that  wheat  differs  not  so  much  in  the  amount  of 
the  total  albuminoid  principles,  but  rather  in  tho 
nature  of  those  albuminoids. 

The  albuminoids  in  cereals  may  be  very  conveni- 
ently divided  into  two  chief  categories,  those  which 
are  soluble  in  water,  and  those  which  are,  at 
least  at  first,  not  soluble.  Those  which  are 
insoluble,  consist  of  glutin  and  fibrin ; glutin  differs 
from  fibrin,  inasmuch  as  it  is  slightly  soluble  in 
cold,  water — more  so  in  hot  water  ; but  that  which 
distinguishes  it  from  fibrin  is  that  it  dissolves  in 
sj:)irits  of  wine,  whereas  the  other  material,  fibrin, 
which  constitutes  71  per  cent,  of  crude  gluten,  does 
not.  There  are  yet  other  forms  of  albuminoids, 
but  these  are  soluble  in  water.  They  consist  of 
albumen,  which,  of  course,  is  soluble  in  water.  It 
is  precipitated  by  strong  alcohol  and  by  boiling, 
and  differs  therefore  from  the  next  member, 
legumin,  which  resembles  albumen  in  every  other 
respect,  except  that  on  boiling  it  is  not  precipitated. 
Lastly,  there  is  a form  of  soluble  albuminoid 


matter,  contained  more  especially  in  the  husk  or 
skin  of  the  berry  of  _ the  wheat,  which  has  been 
called  cerealin.  This  is  a very  active  diastasic  fer- 
ment, and  resembles  to  a great  extent  the  peculiar 
diastasic  ferment  which  is  obtained  from  malting 
barley,  and  infusing  the  result  of  that  malting. 

These  three  varieties  of  soluble  albuminoids  are 
found,  one  or  more  of  them,  more  or  less  in  all 
seeds,  and  for  this  reason.  You  remember  I 
pointed  out  to  you  the  nature  of  the  caryopsis  of 
barley,  and  I compared  that  with  the  rich,  thick, 
fleshy  cotyledons  of  the  bean  and  pea,  and  I said 
that  when  you  considered  the  bean  and  pea  or  the 
caryopsis  of  the  barley  and  wheat,  we  have  in 
either  case  a mass  of  matter  stored  up  by  the 
parent  plant  for  the  future  nourishment  of  the 
young  embryo  lying  at  the  bottom  in  both  cases. 
Now,  the  function  played  by  these  soluble  albu- 
minoids is  to  convert  the  insoluble  cellulose 
matter,  the  woody  fibre,  and  after  that  has  been  to 
a great  extent  used  up,  then  to  attack  the  starch, 
the  amylaceous  matter,  in  the  grain  or  in  the  seed, 
and  convert  it  into  soluble  nourishment  for  the 
young  growing  embryo.  The  amount  of  soluble 
albuminoids  we  shall  presently  see,  in  wcll- 
matured  and  well-garnered  grain,  is  not  largo, 
whereas,  in  ill-matured  grain,  and  still  more,  of 
course,  in  sprouted  grain,  the  amount  of  these 
albuminoid  ferments  is  considerable. 

I shall  call  your  attention  now  to  a very  interest- 
ing experiment,  because  we  shall  find  that  it  has  a 
considerable  bearing  upon  the  very  ingenious 
process  of  fermentation  that  bakers  have  discovered 
for  themselves.  If  we  take  yeast,  which  is  a 
powerful  and  active  ferment  when  added  to  dextro 
or  leevo-glucose,  or  maltose  sugar,  and  add  it  to  the 
unbroken  starch  cells,  we  shall  find  that,  even  after 
an  hour  in  the  cold,  there  is  comparatively  little 
action ; whereas  if  we  add  to  that  yeast,  and  that 
unbroken  starch — ordinary  starch  before  it  is 
boiled,  and  while  the  cells  are  not  burst — a small 
quantity  of  the  cold  water  infusion  of  any  of  the 
cereals,  we  shall  find  that,  inasmuch  as  that  cold 
water  infusion  contains  soluble  albuminoids,  these 
are  acted  upon  by  the  yeast,  and  are  converted 
from  their  complex  molecular  structure  into  bodies 
of  less  complexity  in  their  structure.  In  other 
words,  they  are  less  colloidal  or  gummy  ; they  are 
more  mobile.  That  peculiar  molecular  disturbance 
having  been  brought  about,  among  the  soluble 
albuminoid  bodies  in  the  cold  water  infusion  of 
any  of  the  cereals,  by  the  peculiar  action  of  yeast, 
these  degraded  albuminoids  have  the  power  of 
passing  through  the  lining  of  the  starch  cell,  and 
in  that  way  the  hydration  of  the  starch  is  brought 
about,  so  that  maltose  sugar  and  dextrin  of  the 
various  kinds  I have  told  you  about  are  formed  ; 
whereas,  if  we  do  not  make  use  of  these  soluble 
albuminoids  obtained  from  a cold  water  infusion 
of  one  of  the  cereals,  if  we  take  starch  itself  un- 
boiled, we  shall  find  that  yeast  has,  in  the  same 
time,  comparatively  little  action.  Now,  that  is  a 
matter  of  considerable  interest,  and  we  shall  find 
that  the  baker  has  acquired  all  that  knowledge 
practically  long  ago.  I am  only  pointing  it  out  to 
you  now  on  account  of  its  scientific  interest.  Mr. 
Lewis  has,  in  one  tube,  some  water,  unbroken 
starch  cells  and  yeast  ; in  the  other,  in  addition 
to  the  yeast  and  starch,  he  has  added  a small  quantity 
of  cold  aqueous  infusion  of  flour.  These  two  tubes 
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have  stood  one  hour,  and  on  testing  a filtered 
portion  of  each,  j"Ou  will  find  that,  whereas  the 
yeast  and  starch  alone  have  no  action,  or  but  little, 
on  Feliling's  solution  when  boiled  with  it,  that  in 
the  other  case,  where  a little  cold  infusion  of  flour 
was  added,  the  Fehling’s  solution  will  show  con- 
siderable reduction,  pro\dng  that  sugars  have 
been  formed  by  the  intervention  of  the  soluble 
albuminoids  of  flour  [The  experiments  showed 
a marked  difference.]  VVe  may  gather,  then,  from 
this  that  the  yeast  cell  is  itself  unable  to  pierce  the 
starch  cell,  and  that  the  action  brought  about  by 
the  yeast  is  indirect ; by  first  of  all  degrading  the 
form  of  the  soluble  albuminoids,  and  then  causing 
them  to  ooze  through  the  sac  or  wall  of  the  starch 
cell. 

The  tendency  of  all  albuminoids,  even  those 
which  are  insoluble  in  water,  and  even  that  which 
is  the  most  complex  in  its  structure,  namely, 
fibrin,  is  to  degrade,  to  become  less  and  less  com- 
plex, and  ultimately,  of  course,  to  become  soluble 
iu  water.  The  degradation  of  molecular  structure 
is  communicated  to  the  complex  molecular  structure 
of  starch,  so  that  the  complexity  of  the  starch 
undergoing  the  peculiar  degrading  action  which 
goes  on  in  the  albuminoid  molecule  is  itself  con- 
verted into  molecules  less  complex  than  starch, 
namely,  into  maltose  and  dextrin ; in  some  cases 
there  may  be  also  the  production  of  other  sugars. 
We  see,  then,  that  the  albuminoids  are  powerful 
degraders,  or  breakers  do^vn  of  the  complexity  of 
molecular  structures.  But  that  is  not  the  only  in- 
teresting point  connected  with  nitrogen.  Curiously 
enough,  we  speak  of  nitrogen  as  being  inert,  and 
as  being  merely  used  as  it  were  for  the  purpo.se 
of  diluting  the  oxygen  of  the  atmo.sphere,  hence 
we  are  ail  very  liable  to  look  upon  nitrogen  as 
plajung  a comparatively  unimportant  role  in  the 
phenomena  of  nature  ; and  yet,  strangely  enough, 
were  it  not  for  the  action  of  nitrogen,  or  rather  of 
the  compounds  of  nitrogen,  there  would  be  no 
life  whatever  in  this  world  ; there  could  be  no 
simple  cell  even  budt  up  without  the  action  of  this 
marvellous  architect,  the  nitrogenous  compound. 
Every  cell  structure,  and  of  course  every  large 
aggregation  of  cell  structures,  such  as  an  oak  tree, 
or  a man,  containing  many  millions  of  cell 
structures,  is  all  built  up  by  the  wonderful  agency 
of  nitrogm,  or  rather  of  its  compounds.  But  while 
nitrogen  is  so  important  an  agent,  so  marvellous 
a builder  up,  it  is  for  very  similar  reasons 
equally  powerful  in  breaking  down.  Wherever 
you  have  albuminoids  present,  if  there  be  moisture 
sufficient,  and  if  there  be  warmth  sufficient,  there 
you  have  the  agent  ready  for  degradation.  And 
hence  it  follows  that  man  has  been  obliged  to  use 
two  chief  methods  for  the  purpose  of  preventing 
this  wonderful  degrading  power  possessed  by 
albuminoids.  One  method  man  adopts  is  heat. 
By  the  simple  action  of  heat,  some  albuminoids 
are  rendered  insoluble,  and,  therefore,  inert.  You 
know  that  if  you  take  ordinary  white  of  egg  and 
boil  it,  you  will,  to  some  extent,  prevent  the  degra- 
dation of  the  albumen,  and  it  will  last,  or  with- 
stand putrefaction,  longer  than  if  you  had  not  so 
boiled  it.  Heat,  together  with  drying,  is  a still 
more  powerful  method  of  preventing  the  attack  of 
of  these  albuminoids.  If  you  were  to  take  per- 
fectly pure  cellulose,  which  exists  so  largely  in 
woody  structure — if  it  were  absolutely  free  from 


all  kinds  of  albuminoids — you  would  find  even  in 
moisture  it  would  not  decay;  it  v/ould  last  for 
ages,  I may  say  ; but  we  also  know  perfectly  well 
that  ordinary  wood  decays  rapidly,  esiDCcially  if 
there  be  moisture.  Now,  the  plan  adopted  in 
order  to  overcome  this  tendency  to  decay,  is  cither 
to  heat  the  wood,  so  as  to  char  a portion  of  it,  as 
used  to  be  done  when  wood  was  charred  on 
the  outside  to  convert  it  into  charcoal.  That 
plan,  however,  has  been  replaced  to  a great  extent 
by  the  still  more  efficacious  way  of  acting  on  the 
albuminoids  so  as  to  precipitate  them.  Tannic 
acid  and  creosote  precipitate  the  albuminoids, 
and  that  is  why  the  leather  maker  uses  the 
tannic  acid  in  oak  bark  or  Bombay  cutch, 
and  why  railway  companies  take  care  to  creosote 
their  sleepers.  The  creosote  precipitates  the 
albuminoid  matters,  and  therefore  those  albu- 
minoid matters  are  not  a,ble  to  degrade  the 
cellulose  matter  of  the  wood.  So  in  the  same 
way  fish  is  cured  ; the  Finnon  haddock  is  preserved 
for  a certain  time  by  the  action  of  smoke ; hams 
are  also  so  preserved  for  a certain  time.  Other 
methods  have  been  employed,  such  as  the  use  of 
salt,  and  you  will  find  that  the  baker  has  made 
use  of  this  agent  to  prevent,  to  some  extent, 
the  degrading  action  of  the  albuminoids.  The 
Eg5’’ptians,  in  the  preparation  of  their  mummies, 
had  recourse  to  the  same  system,  partly  by  drying 
and  partly  by  the  employment  of  certain  aromatic 
principles,  so  that  we  find  that  heat,  especially  dry 
heat,  is  one  of  the  means  by  which  we  can  prevent  the 
degrading  action  of  albuminoids.  'The  other 
method  consists  in  the  employment  of  chemical 
reagents,  such  as  corrosive  sublimate,  tannic  acid,, 
creosote,  and  other  ma,tters  of  that  kind,  which 
prevents  their  activity  by  the  precipitation  of 
albuminoids.  We  shall  presently  see  more  of  this 
when  I come  to  speak  of  the  rationale  and  object 
of  the  kiln-drying  of  grain. 

We  have  seen  the  great  diversity  in  cha- 
racter of  the  albuminoids  found  in  the  different 
cereals,  and  I wish  to  draw  your  attention  this 
evening  to  the  degrading  infiuences  which  are 
brought  about  in  the  character  of  the  albuminoids 
of  wheat  by  climatic  influences.  I have  here  the 
result  of  some  researches  of  the  eminent  chemist, 
Peligot,  on  different  wheats,  taken  chiefly  fromhis 
own  coinitry,  but  to  some  extent  from  countries 
outside  France.  (See  next  page.) 

By  looking  at  this  table  we  shall  learn  some  very 
useful  facts.  In  the  first  place,  if  we  take  the 
analysis  of  Flemi.sh  wheat,  we  find  the  insoluble 
albuminoids  are  8'3,  the  soluble  2*4;  in  the  case 
of  Odessa  wheat  there  are  12'7  insoluble  and  I’fi 
soluble  ; Poulard  blue,  8 '7  insoluble  and  1*9 
soluble ; in  the  case  of  another  variety  of  Poulard 
wheat  we  have  13'8  insoluble  and  1*8  soluble.  He 
also  gives  the  analyses  of  the  same  wheat,  but  the 
product  of  a very  dry  year,  in  which  the  soluble 
albuminoids  are  only  1*4.  I wish  to  draw  your 
attention  particularly  to  two  or  three  points  in  this 
analysis.  First  of  all,  by  dividing  the  insoluble 
by  the  soluble,  so  as  to  convert  the  soluble  into 
unity,  we  shall  have  the  following  ratio  ; — In  the 
case  of  the  Flemish,  the  ratio  of  insoluble  to  soluble 
is  4^  to  1 ; Odessa,  9 to  1 ; Poulard,  8^  to  1 ; Midi, 
10  to  1;  Polish,  12^  to  1,  a very  large  ratio; 
Hungarian,  8^  to  1 ; Egyptian,  14  to  1 ; Spanish, 
6 to  1 ; and  Taganrogg,  10  to  1.  We  shall  see 
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Analyses  of  Wheat  (Peligot). 


Flemish. 

Provence. 

Odessa. 

g 

1 

Ti 

1 

Poulard  Bleu. 

Poulard 
Bleu.  Dry  year 

Midi. 

Polish. 

Hungarian. 

a 

.s 

£ 

60 

w 

Spanish. 

Taganrogg. 

Water  

14-6 

14-6 

15-2 

13-2 

13-9 

14-4 

13-2 

13-6 

13-2 

14-5 

13-5 

15-2 

14-83 

Fat  

1-0 

1-3 

1-5 

1-2 

1-0 

1*0 

1-2 

IT 

1-5 

IT 

IT 

1-8 

1-9* 

Insoluble  Albuminoids 

8-3 

8-1 

12-7 

10-0 

8-7 

13-8 

16*7 

14-4 

19-8 

11-8 

19T 

8'9 

12-2 

Soluble  Albuminoids 

2-4 

1*8 

1-6 

1-7 

1*9 

1*8 

1-4 

1-6 

1-7 

1-6 

1-5 

1-8 

1-4 

Dextrin  

9-2 

8-1 

6-3 

6-8 

7-8 

7*2 

5-9 

6-4 

6-8 

5-4 

G-0 

7-3 

7-9 

Starch  

62-7 

66-1 

61-3 

67'1 

66-7 

59-9 

59-7 

59-8 

ooT 

65*6 

59-8 

63-6 

57-9 

Cellulose  

1*8 

1-5 

1-4 

, . 

2-3 

Saline  Matter 

1 

i-4 

• • 

• • 

1*9 

1-9 

1-7 

i-9 

• • 

1-4 

1-6 

afterwards  the  importance  of  this  to  the  miller 
when  he  has  to  consider  the  best  method  of  mixing 
his  wheats,  for  the  purpose  of  producing  a high- 
class  flour.  A very  interesting  point  about  these 
analyses  of  Peligot  is  this.  I have  not  had  an 
opportunity  of  referring  to  the  original  paper,  and 
therefore  I do  not  know  whether  he  himself  pointed 
out  this  interesting  relation  or  not,  but  if  you 
compare  the  soluble  albuminoids  with  the  amount 
of  what  he  calls  dextrin — of  course  the  methods 
of  analysis  36  years  ago  were  not  quite  so  perfect 
as  we  have  now  at  our  disposal — ^but  still,  taking 
this  dextrin,  which  is  now  called  maltose,  together 
with  dextrin,  and  comparing  it  with  the  soluble 
albuminoids,  you  will  find  a very  strange 
ratio  appears,  and  which  is  very  constant 
throughout.  The  ratio  of  soluble  albuminoids 
to  dextrin  in  the  case  of  Flemish  wheat  is 
1 to  4.  Taking  the  Odessa,  which  is  so 
veiy  different  in  character  to  the  Flemish,  so  large 
is  the  amount  of  insoluble  albuminoids  compared 
with  that  in  Flemish,  stdl  we  have  also  the 
ratio  of  soluble  albuminoids  to  dextrin  as  1 to  4. 
In  the  case  of  Poulard  blue,  there  also  we  have  1 
to  4,  and  so  you  will  find  in  all  cases  1 to  4,  until 
we  come  to  the  Hungarian,  where  the  ratio  is  not 


quite  1 to  4,  but  1 to  3J.  This,  probably,  is  due  to 
some  slight  error  in  the  analytical  process,  not  to 
any  real  difference  in  the  nature  of  the  compounds 
formed.  So  it  goes  on  again  in  the  Egyptian  and 
Spanish  as  1 to  4,  until  we  come  to  the  Taganrogg, 
and  there  it  is  1 to  5^.  Possibly,  this  is  also  due 
to  some  error  of  analysis.  With  this  exception,  in  a 
long  list,  we  have  the  ratio  of  soluble  albuminoids 
to  the  dextrin  always  as  1 to  4,  evidently  indicat- 
ing some  definite  combination  of  the  albuminoid 
matter  with  the  sugar  bodies. 

I wish  to  draw  your  attention  now  to  some  im- 
portant results  published  a good  many  years  ago  by 
Messrs.  Lawes  and  Gilbert.  Doubtless,  to  some  of 
you  the  names  of  Lawes  and  Gilbert  are  well  known, 
but  to  those  who  are  not  so  well  acquainted  with 
them,  I may  say  that  the  agricultural  interests  cf 
England  lie  under  a great  debt  to  the  public  spirit 
and  enterprise  of  Mr.  Lawes,  who  has  for  more 
than  30  years  spent  some  £4,000,  if,  indeed,  it  is 
not  nearer  £5,000,  a year,  on  an  elaborate  series  cf 
researches,  not  merely  into  the  influence  of  season 
upon  wheat,  but  into  an  immense  number  of 
matters  connected  with  agricultural  chemistry.  He 
has  been  most  ably  assisted  in  this  great  national 
work  by  his  scientific  collaborateur.  Dr.  Gilbert. 


Influence  of  Seasons  on  the  Chaeactee  of  Wheat  Ceops.  (Lawes  and  Gilbeet.) 


H.vuvests. 

Particulars  of  the  Produce. 

Composition  of  Grain. 

Composition  of  Straw. 

Total  Com  and  Straw 
per  Acre  in  lbs. 

Per  cent.  Comin Total 
Produce. 

Per  cent.  Dressed 
Com  in  Total  Com. 

Weight  per  bushel  of 
Dressed  Com  in  lbs. 

0 

O 1-t 

p 

Per  cent.  Ash  in  Dry. 

Per  cent.  Nitrogen  in 
Dry. 

>> 

P 

"S 

CJ 

u 

Per  cent.  Ash  in  Di-y. 

Per  cent.  Nitrogen  in 
Dry. 

— 1845 

5,545 

33-1 

90T 

56-7 

80-8 

1-91 

2-25 

7-06 

0-92 

-f-  1846 

4,114 

43-1 

93-2 

63-1 

84-3 

1-96 

2-15 

6-02 

0-67 

1847 

5,221 

36-4 

93-6 

62-0 

2-30 

5-56 

0-73 

— 1848 

4,517 

36-7 

89-0 

58-5 

80-3 

2-02 

2-39 

7-24 

0-78 

-}-  1849 

5,320 

40-9 

95*5 

63-5 

83-1 

1-84 

1*94 

82-6 

6-17 

0-82 

/ 1850 

5,496 

33-6 

94-3 

60-9 

84-4 

1-99 

2*15 

84-4 

5-88 

0-87 

1851 

5,279 

38-2 

92-1 

62-6 

84-2 

1-89 

1*98 

84-7 

5-88 

0-78 

1852 

4,299 

31-6 

92-1 

56-7 

83-2 

2-00 

2-38 

82-6 

6-53 

0-79 

1853 

3,932 

25-1 

85-9 

50-2  ' 

80-8 

2-24 

2-35 

81-0 

6-27 

0-20 

/ 1854 

6,803 

35-8 

95-6 

61-4 

84-9  . 

1*93 

2-14 

83-7 

5-08 

0-69 

Means 

5,053 

35-4 

92-1 

59-6 

1 

82-9 

1*98 

2-20 

83*2 

6-17 

0-82 
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On  referring  to  this  table,  you  will  notice  that  I 
have  marked  certain  years,  1846,  1849,  and  1851, 
with  a -f-.  Those  years  were  remarkable  for  the 
dryness  of  the  summer,  the  great  amount  of  heat, 
the  long  continued  heat,  and  the  favourable  con- 
ditions, not  merely  in  the  maturing  period,  but 
also  in  the  harvesting  period.  If  we  look  to  the 
figures  there  given  us  by  Lawes  and  Gilbert,  we 
shall  find,  firstly,  that  the  total  weight  of  produce 
per  acre  is  very  high  ; secondly,  that  there  is  a 
high  ratio  of  dressed  corn  to  the  total  weight 
of  com ; and,  thirdly,  that  there  is  a high 
relative  weight  of  corn.  It  is  put  here  in 
pounds  per  bushel,  and  those  who  are  well 
acquainted  with  agricultural  matters  will  see,  of 
course,  that  63  lbs.  per  bushel,  or  624  lbs.,  indicates 
considerable  excellence.  Now,  while  the  harvest 
was  a favourable  one,  and  the  crop  was  good,  we 
find  that  the  amount  of  ash  in  the  grain  of  1846, 
was  1*9;  in  1849,  1‘8;  in  1851,  1-89 ; which  are 
low  numbers  compared  Avith  what  we  shall  find  in 
the  bad  years.  But  that  is  not  all,  a high  produce 
or  a valuable  crop,  and  a high  state  of  maturation 
of  the  grain,  in  other  words,  considerable  excel- 
lences in  the  wheat,  are  accompanied  by  a com- 
paratively low  ratio  of  nitrogen — in  1846,  2*15  ; 
in  1849,  1*94  : and  in  1851,  1’98. 

Now,  let  us  take  the  other  aspect  of  the  question. 
The  bad  years  are  marked  with  a — ; 1845  was 
a bad  year ; 1848,  the  year  of  political  troubles, 
was  also  a year  of  great  trouble  to  the  farmers  ; 
1852  and  1853  were  also  bad  years.  Now,  if  you 
look  at  these  years,  you  will  see  that  whilst  the 
total  corn  is  low,  the  weight  of  dressed  corn  is  also 
low.  In  one  year  it  is  only  58  lbs.  to  the  bushel, 
and  in  another  case  50  lbs.  But  if  we  consider 
the  ash,  we  find  it  is  comparatively  high.  Take 
the  case  of  1848,  which  is  a comparatively  bad 
year,  it  is  2*02;  in  1852,  2‘0;  in  1853,  2*24;  and 
so  on.  The  nitrogen  is  very  high  as  well  as  the 
ash — I should  say  the  ratio  or  per-centage  of 
nitrogen  was  high,  not  the  actual  amount  produced 
per  acre,  but  there  is  a high  ratio  to  the  corn  itself 
— in  1845,  5*25;  in  1852,  2*38;  in  1853,  2'35. 
Consequently,  you  see  that  a high  ratio  of  nitrogen. 


so  far  from  being  coincident  with  a good  character 
of  wheat,  is  rather  coincident  with  a bad  character 
of  wheat,  and  the  same  applies  to  the  ash ; a 
high  ash  is  rather  indicative  of  a low  quality  of 
grain. 

The  analyses,  given  by  Dr.  Gilbert,  were  made 
after  drying  the  com,  so  that  there  is  no  moisture 
given  here  for  you  to  compare  with  Peligot’s 
results,  but  if  you  look  at  Peligot’s  results, 
you  will  find  about  14  per  cent.,  or  about  one- 
seventh  of  the  whole,  consist  of  water.  If  we 
deduct  this  one-seventh  from  the  nitrogen 
column  of  Lawes  and  Gilbert,  we  shall  then  obtain, 
by  simply  multiplying  what  remains  by  6*33,  the 
amount  of  albuminoids,  as  in  the  instances  given 
by  Peligot.  Now,  in  the  years  1846,  1849,  and 
1851,  when  that  correction  is  made,  if  we  compare 
Lawes’  and  Gilbert’s  with  P^ligot’s  results,  we 
find  that,  in  those  three  years,  10’85  was  the  average 
amount  of  the  total  albuminoids,  soluble  and  in- 
soluble put  together.  We  see  in  the  years  1845, 
1848,  1852, . and  1853,  the  bad  years,  that  the 
average,  total  amount  of  the  albuminoids,  soluble 
and  insoluble,  amount  to  12- 7.  Thus,  there- 
fore, we  find  ‘that  the  wheats  of  the  bad 
years  have  two  per  cent,  more  albuminoid 
matters  than  the  wheats  of  the  good  years.  In 
other  words,  wheats  of  bad  elaboration  have 
the  greatest  amount  of  nitrogen.  That,  at  least, 
refers  to  our  own  country ; and  not  only  is  the 
amount  of  nitrogen  or  albuminoids  high  in  bad 
years,  but  there  is  one  other  very  serious  matter 
for  the  miller,  namely,  that  these  albuminoids  are 
not  well  elaborated.  A considerable  quantity  of 
them  are  soluble,  like  cerealin  and  albumin,  and  are 
high  in  proportiou  to  the  insoluble  variety  that  the 
miller  or  baker  requires. 

I have  also  here  a series  of  results  obtained  by 
Mr.  Brown,  Demonstrator  in  the  Laboratory  of 
Chemical  Technology  of  University  College,  for  the 
purposes  of  these  lectures,  on  the  influence  of 
moisture  in  the  process  which  bakers  submit  the 
flour  to  when  they  add  water  at  a certain  tempera- 
ture— ] 00°  Fahr. , in  degrading  some  flours  compared 
with  other  flours. 


IxFusiox  Products  of  Flour.  (Henry  Brown.) 


Cold. 

2 Homs. 

4 Hours. 

8 Hours. 

Cold. 

Vuyina  Whites. 

Maltose 

trace. 

2-41 

3-65 

4-09 

1 

r 1-36 

Dextrin  

trace. 

2-17 

2-79 

4-35 

1 0-89 

Soluble  albuminoids  

0-76 

0-58 

0-76 

1-29 

1 0-76 

7 

0-76 

5-16 

7-20 

9-73 

n 

L 3-01 

Best  Whites. 

o 

W 

Maltose 

none. 

1*57 

2-04 

3-41 

. 1 

r 1*57 

Dextrin  

1-21 

1-48 

2-74 

2-85 

1 

1 1-04 

Soluble  albuminoids  

0-71 

O‘o8 

0-31 

1-54 

ii] 

1 1-05 

1-92 

3-63 

O' 59 

7-80 

[ 3-66 

Best  Households. 

^laltose 

1-00 

1-36 

4-09 

3-93 

1 

p trace. 

Dextrin  

1-13 

2-46 

2-09 

3-79 

1 

2-70 

Soluble  albuminoids  

0-93 

0-79 

1*23 

1-42 

S g -1 

0-62 

M B 



3-06 

4-61 

7-41 

9-14 

1 

[ 3*32 

2 Hours. 

4 Hours. 

8 Hours. 

2-83 

4-09 

5-39 

2*34 

2-40 

3-80 

0-65 

1-29 

2-12 

5-82 

7-78 

11-81 

6-01 

6-01 

7-59 

0-84 

1-21 

0-67 

1-45 

1-31 

1-89 

8-30 

8-53 

10-15 

3-41 

3-93 

4-99 

0-95 

2-09 

2-89 

0-70 

1-39 

1-33 

5-06 

7-41 

9-21 
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Inferior  Horn’. 

4 Hours. 

8 Hours. 

With  Lime. 

High  DniEu. 

4 Hours. 

8 Hours. 

4 Hours. 

8 Hom-s. 

Maltose  

6-82 

11-14 

6-82 

8-20 

4-44 

4-44 

Dextrin 

0-43 

1-23 

0-11 

2-19 

1-78 

2-91 

Soluble  albiuninoids 

3-19 

3-74 

3-34 

3-34 

2-48 

3-29 

10-49 

16-11 

10-27 

13-69 

8-70 

10-64 

You  will  find  tlie  Yarieties  taken  consist  of 
Vienna  whites,  the  best  whites,  the  best  house- 
holds, second  households,  and  brown  meal.  They 
have  been  digested  in  cold  water  for  a few  minutes ; 
then  afterward?  they  have  been  kept  up  to  a 
temperature  of  100“^  Fahr.  for  2,  4,  and  8 hours. 
If  you  look  at  the  figures  you  will  find,  with  these 
different  kinds  of  flours,  very  remarkable  dif- 
ferences are  brought  about  by  simply  keeping  the 
flours  in  a moist  condition,  at  100®  Fahr.  For  these 
respective  times,  in  the  case  of  the  Vienna  whites, 
we  find  at  the  end  of  two  hours,  5’16  is  the 
amount  of  total  soliible  matters  ; at  the  end  of  4 
hours,  7*2 ; at  the  end  of  8 hours,  9 ’73,  and  so  on. 
I will  not  go  through  the  whole  list.  The  point  I 
wish  to  call  your  attention  to  is  this.  Here  and 
there  you  will  find  some  slight  discrepancies,  partly 
due,  it  may  be,  to  slight  errors  of  analysis,  partly 
to  the  difference  of  manipulation,  and  partly  also 
to  some  difference  in  the  nature  of  the  soluble 
albuminoids,  but  still,  even  allowing  for  all  that, 
you  will  find  that  there  is  a considerable  agree- 
ment. The  longer  you  carry  on  this  operation,  the 
more  you  degrade,  not  merely  the  albuminoids, 
but  the  more  also  you  degrade  the  starch  down  to 
the  condition  of  maltose  and  dextrin.  That  pro- 
cess we  call  a hydration  process.  In  the  case  of 
the  second  households,  an  inferior  variety,  we  find, 
at  the  end  of  8 hours  for  example,  the  amount  of 
the  soluble  albuminoid  matter  has  increased  to 
1*89.  In  the  case  of  No.  1,  it  has  amounted  to 
2’12,  giving  us  a total  of  11T3  soluble  matters. 

We  shall  find  afterwards  the  importance  of  these 
investigations  when  we  come  to  consider  the 
baker’s  process,  when  he  has  to  submit,  not  flours 
very  high  in  quality,  but  flours  of  inferior  quality, 
to  a long  process  of  panification. 

I pass  on  now  to  a very  important  matter, 
namely,  the  effect  of  kiln-drying.  A few  minutes 
ago  I called  your  attention  to  the  ways  that  man 
has  of  overcoming  the  marvellous  activity  of  the 
albuminoids,  in  degrading  the  molecular  structure 
of  animal  or  vegetable  substances.  The  same  occurs 
of  course  in  wheat  as  in  other  things.  Now,  the 
influence  of  the  kiln-drying  I take  to  be  this.  In 
the  first  place,  if  you  consider  the  corn  that  has 
not  been  thoroughly  well  matured  in  consequence 
of  the  insufficient  amount  of  heat  in  the  last  stage 
of  the  ripening  process,  I think  you  will  agree 
with  me  that  kiln-drying  must  do  much  good  in 
ripening,  as  it  were,  the  albuminoids.  In  the  case 
of  wheat  which  has  been  fairly  well  matured,  and 
yet  somewhat  injured  on  account  of  unfavourable 
harvest  weather,  we  shall  find  also  that  the  re- 
moval of  moisture  must  tend  to  lessen  the  peculiar 
property  of  these  albuminoids  to  become,  in  the 
presence  of  water,  more  and  more  soluble  in  their 
nature ; and  in  addition  to  that,  evidently  it  is  of 
the  highest  importance  that  heat  shall  be  given  to 


the  grain  just  as  it  is  ripening — I mean  at  the  end 
of  the  process.  I am  not  speaking  now  of  the  earlier 
part  of  the  process,  but  rather  of  the  last  portion 
of  the  maturation  of  the  grain.  Unfortunately, 
in  a country  like  ours,  we  cannot  always — indeed 
we  very  rarely — get  such  very  excellent  conditions 
as  some  of  our  foreign  competitors  have,  and  the 
result  is  that,  every  now  and  then,  such  as  the 
harvest  we  have  just  passed  through,  we  have  con- 
ditions that  are  v/holly  unfavourable  in  giving  the 
kind  of  wheat  we  want.  We  obtain  a large  ratio 
of  nitrogen,  and  also  a large  ratio  of  the  soluble 
albuminoids  to  the  insoluble.  In  other  words,  we 
obtain  what  the  baker  would  call  a poor  weak  flour ; 
weak  in  gluten — rich  enough  in  total  nitrogen,  but 
weak  in  the  important  character  of  nitrogen  com- 
pounds that  he  requires  for  his  purpose. 

Following  the  previous  table,  we  have  the 
results  of  a flour  of  inferior  character  which 
has  been  also  submitted  to  this  infusion  pro- 
cess, or,  as  the  brewer  would  call  it,  the  mashing 
process— the  action  of  moisture  and  heat  for  a 
certain  time  ; in  the  first  place,  four  hours,  and 
then  afterwards  eight  hours.  I will  not  read 
all  the  details,  but  simply  give  you  the  totals  in 
each  case.  The  amount  of  matter  dissolved  at  the 
end  of  four  hours  was  10*49  per  cent.  Indeed, 
it  would  have  been  more,  had  I employed  a more 
accurate  method  than  the  one  I have  employed  for 
^e  determination  of  the  soluble  albuminoid  bodies, 
but  the  determination  of  the  amount  of  albumen 
in  infusions  is  very  laborious,  and,  therefore,  I have 
availed  myself  of  the  very  ingenious  and  very 
valuable  method  known  as  Wanklyn’s  method  for 
determining  the  albumen.  This  process  does  not 
give  us  the  true  totals,  but  merely  gives  relative 
results,  so  that  the  numbers  are  relatively  correct, 
although,  absolutely,  they  are  rather  too  low. 
Still,  10 ’49  may  be  taken  as  the  amount  of  soluble 
matter  in  every  100  parts.  In  the  case  of  8 hours 
we  have  no  less  than  16  parts  out  of  100  become 
soluble,  and  you  will  see  for  yourselves  what  this 
soluble  mass  is  composed  of.  While  we  are  con- 
sidering this  table,  I may  as  well  call  your  atten- 
tion to  the  next  point.  Many  practical  men  may 
have  heard  of  the  use  of  lime  in  preventing  too 
great  a solution  of  the  soluble  albuminoids  from 
the  cereals.  Now,  in  brewing,  it  is  exceedingly 
important  to  have  lime  salts,  especially  carbonate 
of  lime,  and  also  to  some  extent  sulphate  of  lime 
and  sulphate  of  magnesia,  in  the  water,  to  prevent 
too  great  solution  of  the  albuminoid  matters. 
Ladies  who  are  present  will  understand  this  better, 
perhaps,  if  I give  an  illustration  of  the  nature  of  hard 
water  compared  with  soft,  by  referring  to  the  ordi- 
nary method  of  boiling  peas.  Where  you  have  peas 
of,  what  one  would  call,  a certain  age,  it  would  be 
most  injurious  to  harden  the  water  by  the  addition  of  a 
saltof  lime,  gypsum,  or  anything  of  thatkind.  Under 
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these  circumstances  you  require,  in  order  to  have 
the  peas  soft  and  tender,  to  use  a soft  water ; 
whereas,  were  you  boil  young  peas  in  very  soft 
water,  the  liquid  is  very  highly  coloured,  due  to  the 
solution  of  the  albuminoid  called  legumin.  Now 
the  addition  here — see  table — was  simply  of  a little 
ordinarj^  powdered  chalk,  not  caustic  lime,  but  the 
ordinary  carbonate  of  lime,  and  therefore  we  find 
not  much  action  at  the  end  of  four  hours ; but  at 
the  end  of  eight  hours,  instead  of  having  16  parts 
to  the  hundred  made  soluble,  we  have  only  13*6, 
Now,  I come  to  the  interesting  part  of  the  table. 
It  was  done  in  order  to  illustrate  the  action  of 
kiln-drying ; but  to  have  brought  this  before  an 
audience  like  this,  consisting  of  a great  many 
practical  millers  and  bakers,  it  would  have  been 
necessary  to  have  given  a very  much  larger  series, 
in  order  to  have  illustrated  the  benefit  to  be 
derived  from  kiln-drying,  than  I have  here.  I 
merely  made  these  experiments  for  the  purpose 
of  my  argument,  to  show  the  action  of  a com-, 
paratively  low  temperature — about  14  Fahr. 
carried  on  for  some  six  hours.  It  was  a slow  dry- 
ing action,  and  at  the  same  time,  a slow  heating 
one.  We  find  now,  in  looking  at  the  result,  after 
the  com,  or  rather  the  flour,  had  been  submitted 
to  that  action,  there  is  a very  marked  effect.  Uj)on 
mashing  the  flour  with  water  in  the  same  way  as 
the  others,  with  the  same  quantity  of  water,  and 
the  same  quantity  of  flour,  and  at  the  same 
temperature,  we  And  that  in  four  hours,  instead  of 
10-49,  we  have  8-7  only  dissolved.  But  there  is  a 
still  more  marked  decrease  found  when  we  submit 
that  for  eight  hours  to  the  same  action  ; then 
instead  of  having  16*11,  as  we  had  in  the  first  case 
after  eight  hours,  we  have  now  only  10*64.  Now 
10*64,  as  the  total  amount  of  soluble  matter  obtained 
from  100  parts  of  flour  is,  as  you  notice  on  that 
list,  much  lower  than  any.  This  method  is  far 
more  efficacious  than  the  employment  of  lime,  and 
the  difference  between  10*64  and  16*1  is  very 
marked . 

As  regards  the  question  of  kiln-drying,  it  is,  of 
course,  no  new  matter,  and  all  practical  men  know 
that  there  are  great  advantages  to  be  derived  from 
it,  especially  in  a year  like  the  present,  when 
many  barleys  are  not  fit  for  malting  pur- 
poses until  they  are  kiln-dried.  Again,  in 
such  a bad  year  as  wo  have  had,  and  living,  not 
in  Egypt,  but  in  a country  that  is  constantly  being 
flooded,  we  know  perfectly  well  that  no  miller 
could  make  use  of  grain  until  it  has  been  sub- 
mitted, not  merely  to  the  drying  action  in  the 
stack,  but  also  to  some  extent  to  the  heating  action 
that  goes  on  in  the  stack.  This  is  more  marked 
when  you  act  upon  com  that  has  been  unfavour- 
ably garnered.  If  you  submit  that  to  a good  pro- 
cess of  kiln-drying,  a process  where  the  tempera- 
ture is  not  high,  say  about  100"^  Fahr.,  increasing 
slowly  to  140“  Fahr.,  and  at  the  same  time  submit 
it  to  a current  of  air,  taking  care  that  the  thickness 
on  the  kiln  floor  is  not  too  great,  I feel  convinced 
that,  in  many  cases,  our  inferior  wheats  could  be 
made,  not  into  good  wheats,  perhaps,  but  they 
could  be  made  much  less  inferior  than  they  are 
now. 

Before  I pass  from  this,  I will  call  your  attention 
again  to  the  fact  that  that  drying  was  not  done  on 
the  kiln  floor,  it  was  done  with  the  actual  flour  ; 
manifestly,  therefore,  we  see  that  there  must  be 


many  cases — I am  not  speaking  of  what  may  be 
called  hard  dried  wheats,  grown  under  very  favour- 
able conditions,  but  of  our  ordinary  wheats,  and 
especially  in  unfavourable  years — there  must  be 
many  instances  where  considerable  benefits  would 
be  derived  from  a thorough  drying  of  the  flour 
after  it  has  been  made,  not  merely  drying  it  at  a 
low  temperature,  but  at  a temperature  from 
100®  Fahr.  to  120“  Fahr.,  with  a sufficient  current 
of  dry  air  to  carry  off  the  moisture. 

I pass  now  to  the  next  stage  in  the  process  of 
bread-making,  that  is  to  say,  to  the  flour-making, 
or  grinding  down  of  the  flour.  I will  not  detain 
you  long  with  reference  to  the  process  of  milling, 
for  a good  many  reasons.  In  the  first  place,  we 
have  not  much  time,  there  being  so  many  other 
matters  to  be  discussed.  The  second  reason  is  one 
which,  I daresay,  practical  millers  who  are  present 
will  consider  all-sufficient,  that  is,  I am  perfectly 
ignorant  of  the  subject,  and,  therefore,  I think  it 
is  better  that  I should  not  go  at  all  into  the  vexed 
question  of  high  grinding  or  low  grinding,  or  the 
use  of  rollers  or  disintegrators  for  the  purpose  of 
grinding.  I would,  therefore,  rather  pass  on  to 
the  chemical  aspect  of  the  question.  What  is  it 
that  we  theoretically  conceive  to  be  desirable  to 
obtain  in  the  process  of  converting  grain  into  the. 
flour  that  is  required  for  the  bread-  making?  Well, 
I think,  in  the  first  place,  that  no  system  of 
milling — whether  it  be  a new  method,  or  with 
stones,  as  has  been  the  immemorial  custom,  and 
still  is  the  chief  method  of  grinding — can  be  per- 
fect, unlesss  the  germ  of  the  corn  has  been  re- 
moved, and  for  this  reason,  although  the  germ 
bears  a comparatively  small  ratio  to  the  total 
weight  of  the  corn,  still  it  is  an  important  factor. 
It  contains  very  active  albuminoid  ferments,  and, 
therefore,  if  that  germ  be  ground  up  with  the 
remainder  of  the  flour,  it  must,  to  that  extent, 
injure  the  value  of  the  flour  for  bread-making 
purposes. 

The  next  point  that  occurs  to  me  as  a chemist 
that  should  be  attainable  in  any  good  system 
of  milling,  is  the  thorough  removal  of  the  bran  ; 
not  even  the  slightest  quantity  of  bran  should 
be  allowed  to  remain  in  the  flour  when  pre- 
pared, and  for  the  reason  I pointed  out  to 
you  that  there  is  a soluble  albuminoid  ferment 
called  cerealin.  This  is  a very  active  diastasic  body. 
An  infusion  of  cerealin  or  an  infusion  of  ordinary 
bran  would  give  you  a quantity  of  soluble  fer- 
ments that  will  rapidly  attack  the  starch  cells,  and 
in  the  presence  of  water  hydrate  the  starch  into 
maltose  and  dextrin,  giving  a large  quantity  of 
dextrin.  That  is  another  reason  why  I consider 
that  no  system  of  milling  is  perfect,  whether  it  be 
done  by  stones,  or  whether  it  be  done  by  rollers  or 
disintegrators,  if  it  does  not  fulfil  these  two  con- 
ditions, the  removal  of  the  germ  and  the  removal 
of  the  bran. 

I know  that  I am  here  treading  upon  very 
tender  ground  ; not  so  much  in  regard  to  practi- 
cal millers,  they,  perhaps,  will  not  be  so  adverse 
to  me,  but  I am  about  to  criticise  views  that  have 
been  adopted  by  some  scientific  men,  and  followed 
by  physicians,  namely,  the  great  value  and  import- 
ance of  the  bran.  I admit,  of  course,  that  bran 
amounts  to  about  one-fifth  of  the  total  corn,  and, 
therefore,  the  rejection  of  so  much  bran  would,  on  a 
hasty  view,  seem  to  be  a serious  loss.  It  is  true  that. 
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though  there  is  much  useless  woody  fibre,  there  is 
also  some  valuable  albuminoid  bodies,  and,  further, 
that  there  is  a larger  proportion  of  phosphoric  acid 
and  potash  in  the  bran  than  is  found  in  the  ash  of 
the  rest  of  the  berry.  We  may  admit  this,  and 
yet  decline  to  fall  into  the  error  made  by  some 
scientific  writers  and  by  physicians,  who  have 
looked  solely  to  the  results  of  chemical  analysis 
and  have  overlooked  the  important  question  of 
the  digestibility  of  the  hard,  horny  substance 
known  as  bran.  We  know  that,  if  bran  be  intro- 
duced into  the  flour  in  large  flakes,  it  acts  as  an 
irritant,  producing  well-known  effects;  now  this 
powerful  laxative  action — though  it  may  be  in 
some  cases  of  advantage  to  persons  suffering  from 
sedentary  lives,  and  therefore  preferable  to  aperient 
medicines — is  not  what  the  world  at  large  desires. 
I may  be  answered  that  the  bran  need  not  thus  be 
used,  and  that  it  should  be  ground  to  as  fine  a 
powder  as  the  finest  flour,  and,  therefore,  there  will 
remain  no  irritant  particles.  This  view  has  been 
taken  of  a vexed  questionby  many  anxious  to  save  the 
assumed  high  food  value  of  bran,  ignoring  that,  in  so 
doing,  they  are  reducing  the  value  of  wheaten  flour 
f)r  the  purpose  of  bread-making.  They  might 
equally  recommend  that  oatmeal  or  barley-meal 
should  be  mixed  with  flour  intended  for  the  manu- 
facture of  fermented  bread.  In  grinding  -down 
the  bran  of  wheat  along  with  the  husk  of  the  corn, 
you  have  introduced  into  the  flour  an  active  albu- 
minoid ferment ; and  so  soon  as  you  take  such  flour 
containing  the  whole  of  the  bran  ground  down  to  a 
very  fine  condition,  then,  in  the  process  of  panifica- 
tion  or  bread-making,  it  imparts  the  peculiar  power 
which  soluble  albuminoids  have  of  rapidly  convert- 
ing the  starch  molecules  into  less  simple  ones.  You 
have  a large  quantity  of  maltose  sugar  formed  and 
dextrin,  and  these  in  the  oven  give  considerable 
colour.  Not  merely  do  they  give  colour,  but  they 
produce  another  somewhat  injurious  action,  which 
is,  that  it  is  more  difficult  to  obtain,  with  a thorough 
admixture  of  impalpable  bran,  a light  bread.  The 
bread  is  not  only  high-coloured,  but  it  is  also  more 
or  less  sodden,  and  this  gives  considerable  trouble 
to  the  baker  to  avoid,  even  partially. 

As  regards  the  importance  of  the  constituents  of 
bran,  I say  that  the  analyst,  and  the  physician  who 
makes  use  of  the  analyst  as  his  supporter,  in  bringing 
before  us  the  importance  of  brown  bread  as  com- 
pared with  white,  and  who  assert  that,  in  rejecting 
the  bran,  we  are  guilty  of  a serious  waste  of  flesh- 
forming and  bone-forming  material,  should  not 
take  a mere  chemical  analysis  as  all  sufficient  to 
establish  their  point.  At  our  first  meeting,  you 
will  remember,  there  was  on  the  walls  of  the  room 
a tabulated  statement  showing  the  amount  of 
starch,  dextrin,  soluble  and  insoluble  albuminoids, 
fatty  substances,  woody  fibre,  mineral  matter,  and 
so  on,  found  in  various  vegetable  substances.  The 
table  was  one  of  a series  used  by  me  in  my  lectures 
on  agricultural  chemistry  at  University  College, 
and  the  object  of  the  table  was  to  show,  from  an 
analyst’s  point  of  view,  the  comparative  merits  of 
various  substances  for  feeding  purposes.  Now,  on 
this  test,  wo  found  hay  to  be  of  high  value  as  food, 
and  even  oat  straw  to  be  of  considerable  value,  as, 
indeed,  every  farmer  knows  from  experience.  Still 
more  valuable  than  these  in  heat-giving,  and  es- 
pecially in  flesh-forming  materials,  were  linseed 
cake,  rape  cake,  and  decorticated  cotton  cakes, 


Now  those  who  hold,  from  mere  chemical  analysis, 
that  bran  is  of  such  high  value  as  a food  material 
that  its  omission  from  flour  should  meet  with 
grave  censure,  should,  from  a similar  analytical  j 
standpoint,  urge  us  to  eat  hay,  oat- straw,  linseed,,  j 
and  cotton  cakes.  Doubtless  these  substances  are  I 
of  high  value  as  food  for  cattle,  because  the  i 
herbivorse  can  digest  and  utilise  them  with  ease ; i 
not  so  man,  who  would  starve  in  a field  where  a 
cow  or  a sheep  would  fatten.  As  with  hay  and 
linseed  cake,  so  with  bran.  I hold  that  the  best 
mode  of  digesting  such  food  substances  is,  fii'st  of 
all,  by  the  aid  of  our  hoofed  friends,  to  convert 
them  into  milk  and  cheese,  or  bacon,  beef,  and 
mutton. 

The  admixture  of  finely  ground  bran  is  detri- 
mental to  the  fermentation  process  of  bread- 
making, and  this  admixture  of  an  active  albu- 
minoid ferment,  the  cerealin  of  bran,  reduces  high 
class  wheats,  from  a fermentation  point  of  view,  to 
inferior  wheats.  Those  who  still  attach  such  high 
importance  to  bran  must,  therefore,  usetheDauglish 
carbonic  acid  method,  or  muriatic  acid  and 
bicarbonate  soda,  in  order  to  avoid  the  injurious 
action  of  the  soluble  albuminoids.  Later  in  the 
course,  I shall  propose  a plan  by  which  inferior 
flours  may  be  used  in  the  common  bread-making 
process  without  undergoing  degradation,  and  I 
will  point  out  how  “ whole  meal  ” may  also  be  so 
utilised  without  injury  to  the  character  of  the 
bread.  Though  I am  not  a believer  in  the  great 
merits  of  the  vastly  overrated  bran,  the  sugges- 
tions I shall  have  to  make  will  enable  those  who 
think  so  highly  of  it  as  a food  material,  to  obtain  it 
in  their  loaf  made  by  the  fermentation  process,, 
without  being  driven  to  use  the  loaf  of  the  artificial 
carbonic  acid  processes. 

I now  pass  to  another  matter  of  considerable 
interest  to  millers,  that  is,  the  admixture  of 
wheats.  Small  millers  in  certain  parts  of  the 
country,  especially  in  olden  times,  were  not  content 
— but  they  were  compelled — to  take  the  produce 
of  their  immediate  neighbourhood,  but  those 
living  in  the  present  age  have  to  compete  with 
people  who  are  making  flour  in  Hungary,  the 
United  States,  and  elsewhere,  to  invade  our 
markets  with,  and  have  to  consider  the  important 
problem  of  so  utilising  our  wheats,  such  as  it  may 
please  God  to  give  us  from  year  to  year,  that 
although  in  the  long  run  they  may  be  inferior 
from  some  points  of  view  to  foreign  wheats,  yet 
they  are  fortunately  usually  so  rich  in  some  other 
qualities,  that  we  can,  by  judicious  admixture, 
obtain  the  flour  requisite  for  a high  class  of 
bread  ; and  even  though  we  be  visited  with  an 
unfavourable  harvest,  yet  by  judicious  manage- 
ment— as  for  instance,  by  kiln-drying,  and  by 
judicious  admixture  of  foreign  wheats — we  can,  to 
a considerable  extent,  remedy  the  evils  from  which 
we  are  suffering.  Not  that  we  shall  be  able  to 
make  them  equal  to  foreign  flours  for  fancy  pur- 
poses, but  we  shall  be  able  to  make  them  good 
useful  flours  for  ordinary  household  bread.  The 
object,  then,  of  the  miller  in  this  admixture  of  wheats: 

— and  in  some  cases,  lunderstand  that  even  as  many 
as  ten  or  twelve  varieties  may  go  into  one  flour — is 
to  balance  the  soluble  and  insoluble  albuminoids,  so 
that  he  shall  not  have  too  great  a quantity  of  soluble 
albuminoids,  which  our  wheats  are  usually  so  rich 
in.  Then,  ?jrhile  he  is  looking  for  a foreign  wheat 
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that  will  fulfil  the  conditions  of  increasing  bis 
ratio  of  insoluble  albuminoids  to  soluble,  he  must 
at  the  same  lime  see  that  he  does  not  reduce  his 
starch  too  much.  In  this  way — I was  going  to  say 
he  looks  at  Peligot’s  table,  but  of  course  he  does 
not  do  that — he  consults  his  own  experience  ; but 
if  we  look  at  the  table  on  the  wall,  w'e  shall  find 
that  he  will  be  influenced  by  these  considerations. 
If  he  has  an  English  wheat  tolerably  rich  in  starch, 
but  yet,  unfortunately,  containing  too  much  soluble 
albuminoids,  he  would  look  out  for  some  such 
wheat  as  the  Taganrogg,  some  of  the  Hungarians,  or 
some  of  the  Egyptians.  One  of  these  Egyptians 
you  see  has  19  per  cent,  of  insoluble  and  1 per 
cent,  of  soluble  albuminoids  ; and  thus,  by  mixing 
these  with  some  of  the  very  beautiful  wheats 
grown  in  the  centre  and  south  of  Spain,  and  in 
some  parts  of  the  United  States,  he  will  find  that 
he  gets  wheats  that  are  very  rich  in  starch,  but 
not  rich  in  gluten,  and  at  the  same  time  not 
very  rich  in  the  soluble  albuminoids.  He  is  able, 
by  a judicious  mixture  of  the  various  wheats,  so  to 
reduce  the  ratio  of  soluble  albuminoids  as  to  pro- 
duce the  desired  result,  and  yet  obtain  a high  ratio 
■of  starch. 

The  miller  has  various  ways  of  testing  wheats. 
One  method  is  to  judge  from  the  appearance,  the 
w'eight,  and  the  general  character  of  the  corn,  the 
ability  to  do  wdiich  w^ell  long  experience  gives  him. 
Perhaps  he  may  grind  some,  and  make  bread  of  it. 
He  also  adopts  the  method  of  w'orking  it  with 
water,  so  as  to  obtain  the  elastic  gluten  by  con- 
stantly washing  away  the  starch.  Many  years  ago, 
a French  baker,  of  considerable  ability  (M.  Bol- 
land),  took  tliis  gluten,  and,  after  thoroughly 
washing  it,  put  it  inside  a copper  tube,  gradu- 
ated to  scale,  and  then  placed  it  in  the 
-oven.  The  importance  of  the  gluten  is  that, 
being  an  elastic  material,  it  entangles  the 
carbonic  acid,  and  rises  as  the  gas  expands,  so  as 
to  form  a well  piled  loaf.  He  not  only  w^eighed  the 
crude  gluten  after  it  had  been  heated  in  the  oven, 
but  lie  also  measured  the  amount  of  expansion  of 
the  gluten  in  the  tube.  There  have  been,  in  addition 
to  this,  many  other  methods  employed  by  which, 
in  addition  to  the  experience  of  the  eye,  the  hand, 
and  so  on,  the  miller  has  been  able  to  judge  of  the 
quality  of  the  wheat ; and  it  is  wonderful  the 
amount  of  ability  with  which  men  can  deal  with 
these  matters,  even  without  the  aid  of  apjiaratus 
or  chemicals.  So  fur  as  I know',  most  methods 
w'hich  have  been  recommended  refer  to  the 
quantity  of  resisting  gluten  left  after  kneading 
with  water.  I would  suggest  the  following  as  a 
useful  luethod  of  examining  flour,  though  I am 
not  in  a position  at  the  present  moment  to  recom- 
mend it  strongly,  because  I have  not  had  sufticient 
exjx.*rience  of  it.  We  do  not  want  merely  to  con- 
sider the  amount  of  gluten — that  is  certainly  a 
most  important  factor,  because  the  greater  the 
quantity  of  that  the  stronger  the  flour  is — but 
w'e  also  wish — it  may  be  as  a subsidiary 
factor — to  kiiow  the  amount  of  soluble  matters 
formed  in  the  njashing  or  infusion  process, 
the  mixing  w'ith  water,  and  keeping  at  a certain 
temperature  for  a certain  time.  We  want  to  know, 
not  merely  the  amount  of  gluten  we  can  obtain, 
but  also  the  amount  of  soluble  albuminoids, 
maltose,  and  dextrin,  that  are  formed.  ISow,.  I 
have  here  a series  of  test  tubes  properly 


and  they  refer  to  various  qualities  of  flour — Vienna 
whites,  best  whites,  best  households,  second  house- 
holds, and  so  on,  and  the  process  is  as  follows : — 
One  ounce  of  flour  is  weighed  out  and  mixed  with 
four  ounces  of  cold  water.  This  is  allowed  to  digest 
for  one  hour.  Then  it  is  filtered  through  a piece  of 
filter  pax>er  into  one  of  these  test  tubes,  which  cost 
about  8d.  or  9d.  a dozen.  They  can  be  marked  in 
two  places,  at  the  half  ounce  and  the  one  ounce. 
The  first  portion  of  the  filtrate  would  be  thick, 
and  that  you  can  throw'-  away,  but  the  second  por- 
tion will  be  clear.  If  you  were  examining  six 
kinds  of  flour,  you  would  have  six  test  tubes,  into 
which  you  would  filter  the  respective  infusions. 

According  to  Peligot’s  tables,  and  also  accord- 
ing to  the  work  done  for  these  lectures  by  Mr. 
Brow'n,  you  will  see  that  we  get  a rough  idea — 
perhaps  I ought  not  to  say  a rough,  but  a fairly 
good  idea  of  the  amount  of  degradation  or  hydra- 
tion that  goes  on  in  a certain  time  from  the 
different  flours  w^e  take.  I prefer,  for  the  purpose 
of  the  test,  to  allow  it  to  stand  in  the  cold,  because 
we  want  to  know  how  much  of  the  soluble  albu- 
minoids there  are  already  formed  which  cold 
water  will  dissolve  out.  Perhaps  some  of  you 
may  prefer  to  let  it  stand  two  or  four  hours,  in- 
stead of  one,  but  whatever  method  you  adopt,  it 
will  be  a method  of  comparing  one  sample  of 
flour  with  another  under  similar  conditions. 
This  being  done,  you  add  a little  methylated 
alcohol.  This  is  about  80  per  cent,  strong 
of  spirit,  and  costs  about  five  shillings  a 
gallon,  being  sold  without  the  excise  duty.  If  you 
add  alcohol  up  to  the  second  mark,  and  allow  it 
to  stand  for  some  little  time,  you  will  find,  accord- 
ing to  the  inferiority  of  the  flour,  so  is  the  amount 
of  the  precipitate,  and,  according  to  the  superiority 
of  the  flour,  so  does  the  amount  of  the  precipitate 
diminish.  The  more  inferior  the  flour  the  greater 
the  amount  of  matter  precipitated,  and  vice  versa. 
At  present,  it  is  merely  an  opaque  precipitate,  but 
it  will  presently  settle  dow'n  to  an  apparently 
coherent  flocculent  precipitate,  and  then  you  can 
judge  from  the  six  tubes  of  the  nature  and  the 
amount  of  soluble  matter  which  has  been  obtained, 
by  simply  digesting  the  respective  flours  with  cold 
water,  either  for  one  or  two  hours. 

It  is  already  past  the  hour,  and  I Avill  therefore 
defer  the  subject  of  bread-making  to  our  next 
meeting. 


MISCELLAHEOUS. 


ARTISAN  REPORTS.* 

It  is  not  necessary  to  give  a history  of  the  origin  of 
this  book,  as  all  the  details  connected  with  it  have 
already  been  related  in  the  Jourwil  (see  vol.  xxvii., 
p.  753,  for  Report  of  Committee),  but  as  no  analysis  of 
its  contents  has  yet  appeared  in  these  pages,  it  will 
perhaps  be  w'ell  to  show  what  the  various  reporters 
thought  (I.)  of  the  Exhibition  and  of  the  workshops 
they  visited,  (H.)  of  the  condition  of  the  French  w'orkmen 
as  compared  with  that  of  the  Enghsh. 

« The  Society  of  Arts  Artisan  Reports  on  the  Paris  Universal 
E\hil)ition  of  ISXS.  (London ; Sampson  Low,  Marston.  Searle, 
and  Kivin^on,  1879).  Price  7s.  6d.,  or,  5s.  8d.  to  members  of  the 
Society  exhibitors  at  the  LxlubiUon. 
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The  long  list  of  subjects  discussed  by  tbe  various 
reporters  is  commenced  with  pottery.  Mr.  Frank 
Harris  reports  on  ‘ ‘ Pottery  ’ ’ generally,  Mr.  Aaron 
Green  on  “Pottery  and  Earthenware,”  Mr.  Charles 
Toft  on  “ Pottery  and  Porcelain,”  Mr.  J.  RandaU  on 
“ China  Painting,”  and  Mr.  George  Bedford  on 
“ Terra  Cotta.”  The  productions  of  the  various 
countries  are  reviewed,  and  visits  to  the  Sevres  manu- 
factory_  are  fully  described.  Mr.  Harris  believes  that 
our  cMef  competitor  and  only  rival  to  be  feared  is 
France,  and  Mr.  Green  expresses  his  gratification  at  the 
honourable  position  attained  by  England  in  the  com- 
petition, which  shows  the  wonderful  progress  made 
since  the  Exhibition  of  1851.  Mr  Toft  considers  that 
the  French  have  one  great  advantage  over  us,  in  that 
the  maiden  porcelain  clay  in  France  is  of  a better 
quality  than  that  obtained  in  England. 

Glass  follows  pottery.  Mr.  Joseph  Leicester,  who 
reports  on  “Table  and  Fancy  Glass,”  expresses  the 
pride  he  felt,  when  Sir  Pliilip  Cunlifie  Owen  told  the 
assembled  delegates  that  the  productions  of  British 
manufactures  in  glass  had  produced  a profoimd  sensa- 
tion throughout  France,  and  subsequently,  when  he 
made  a thorough  inspection  himself,  he  came  to  the 
conclusion  that,  although  all  countries  had  greatly 
improved  in  the  manufacture  of  glass  since  the  last 
Exhibition, _ still  England  stood  at  the  head.  Mr. 
Francis  Elirchhoff,  who  reports  on  “ Stained  and 
Painted  Glass,”  visited  several  establishments  in  Paris, 
and  found  that  there  were  no  material  differences  in  the 
methods  of  work  adopted  as  compared  with  our  own. 

Mr.  William  Letheren  reports  on  “ Ornamental 
Ironwork,”  and  remarks  that  the  largest  display  was 
foimd  in  the  Austrian  division  of  the  Exhibition.  He 
considers  that  monotony  is  a characteristic  peculiarity 
of  French  work,  and  that  there  is  a greater  variety  of 
design  in  England.  Still,  when  he  compares  the  artisti- 
cally wrought  iron-work  of  old  artists  to  be  foimd  in 
many  parts  of  England,  he  is  obliged  to  come  to  the 
conclusion  that  our  art  metal-work  has  lost  place 
and  gone  behind.  He  asks  the  question — "WTiy  is  this  ? 
And  finds  the  answer  partly  in  the  fact  that  the  old 
workman  was  not  overmastered  with  the  feeling  “ Is 
this  going  to  pay  ?’  ’ and  partly  because  the  good  workmen 
of  the  present  day  do  not  bring  their  sons  up  to  follow 
in  their  footsteps,  but  choose  for  them  some  other  call- 
ing more  genteel  than  that  of  a blacksmith. 

The  report  on  “ Carved  Woodwork”  is  by  Mr. 
Mark  Rogers,  jun.,  that  on  “ Wood  Carving”  by  Mr. 
William  H.  Howard,  and  that  on  “ Stone  Carving” 
by  Mr.  Henry  Turner.  Mr.  Rogers  prefers  the  surface 
treatment  of  the  Italians  to  that  of  the  French,  but  he 
thinks  the  English  work  better  than  any  other  in  re- 
spect to  its  infinite  variety  of  style,  although  it  is  below 
the  French  standard  in  skill.  Mr.  Howard  does  not 
consider  that  the  Italians  equal  the  French  in  ordinary 
conventional  decoration  carving,  but  that  in  representing 
nature  in  any  of  its  varied  forms,  especially  the  human 
figure,  they  are  always  excellent,  and  sometimes  rise  to 
perfection.  He  does  not  consider  the  carving  in  the  British 
Section  equal  in  artistic  merit  to  that  in  the  French  and 
Italian,  but  beholds  that  English  carvers  were  not  fairly 
represented  in  the  Exhibition.  Mr.  Turner  reports  that 
the  stone  carving  in  the  Exhibition  itself  is  only  a very 
small  collection,  contained  exclusively  in  the  French 
^ction,  and  that  from  what  he  saw  he  considers  that 
the  designing  power  of  the  French  carvers  is  obviously 
in  advance  of  that  of  the  English. 

The  report  on  “Machine  Tools,”  or  “Machines 
designed  for  the  construction  of  other  machinery,”  is  by 
Mr.  David  Walker,  who  laments  that  the  show  in  the 
British  Section  was  so  disproportionally  small.  He  con- 
siders that  the  Continental  engineers  are  still  copyists,  and 
that,  although  the  foreigners  are  well  qualified  to  sup- 
ply themselves  with  good  substantial  and  fairly  finished 
tools,  it  is  easy  to  detect  in  their  work  oldness  of  fashion  * 


in  design,  inferiority  of  finish,  and  meaningless  orna- 
mentation. “ Mechanical  Engineering”  hasthree  reports 
devoted  to  it — one  by  Mr.  J.  W.  Phillips,  another  by 
Mr.  James  Hopps,  and  a third  by  Mr.  John  Ives. 
Mr.  Phillips  thinks  the  English  are  essentially  me- 
chanical instructors,  whilst  their  neighbours  appear  to 
dread  having  their  ideas  made  public  ; still  the  French 
are  making  grea,t  strides,  and  are  progressing,  in  an 
engineering  point  of  view,  rapidly.  He  was  gi'eatly 
struck  by  the  ingenious  contrivances,  exhibiting  much 
original  thought,  in  the  American  Section.  Mr.  Hopps 
was  disappointed  with  his  visits  to  the  factories,  as  he 
had  expected  to  see  something  new,  but  found  no  fresh 
method  of  working  and  few  tools  worth  being  intro- 
duced into  England.  Mr.  Ives  did  not  find  that  novelty 
of  construction  of  design  in  engineering  was  a particular 
feature  of  the  Exhibition,  and  although  he  found  much 
to  praise  in  the  foreign  sections,  he  considers  that  our 
designs  are  more  simple,  and  our  worltmanship  more 
than  equal  to  that  of  any  other  country. 

Mr.  J.  B.  Grant,  who  reports  on  “Agricultural 
Implements  and  Machines,  ’ ’ points  out  that  “ the  exhibit  s 
of  implements  from  the  various  countries  at  the  Exhi- 
bition do  not,  as  a rule,  fully  represent  the  state  of 
cultivation  in  those  countries.  Many  articles  are  ex- 
hibited as  being  purely  national,  without  any  pretence 
to  their  being  the  best  of  their  Mnd  used  in  the  coun  - 
try.”  He  considers  that  the  waste  of  human  energy 
caused  by  the  smallholdings  in  France  preA'ents  improve- 
ment in  agricrdtural  implements,  and  that  the  best 
French  machines  are  at  least  10  years  behind  those  of 
the  same  class  of  English  or  American  make.  England, 
he  thinks,  has  no  rival  to  fear  in  tliis  branch  of  inter- 
national competition.” 

The  two  reporters  on  “ Horticultm-e  ” dirided 
the  work  between  them.  Mr.  J.  Simpson  took 
“ Fridt  and  Vegetables  ” as  his  portion,  and 
Mr.  George  Stanton,  “Flower  and  Ornamental 
Gardening.”  The  former  was  especially  struck  with 
the  examples  of  espalier  and  well-trained  trees,  consist- 
ing of  apples,  pears,  peaches,  plruns,  and  cherries,  which 
showed  that  French  cultivators  are  able  to  do  anything 
they  wish  with  their  trees.  He  is  not,  however,  pre- 
pared to  say  that  such  labour  is  well  spent.  He  visited 
the  vineyards  of  Thomery,  and  strongly  recommends 
the  systematic  cultivation  of  the  grape  in  England. 
“ The  essentials  in  such  an  enterprise  would  be  a warm 
and  sheltered  situation,  exposed  to  the  south,  a good 
and  not  too  heavy  or  deep  soil,  and,  lastly,  a methodical 
and  appropriate  system  of  culture  thoroughly  carried 
out.”  The  horticultural  section  of  the  Exhibition  was 
divided  into  permanent  and  fortnightly  exhibitions,  the 
former  consisting  of  trees,  shrubs,  and  glass  houses,  the 
latter  of  collections  of  tender  plants,  flowers,  fruits,  and 
vegetables.  Almost  all  the  space  not  occupied  by  build- 
ing was  devoted  to  horticulture  in  some  of  its  forms, 
making  a perfect  garden  of  the  grounds,  “v'here,” 
says  Mr.  Stanton,  ‘ ‘ no  corner  could  be  found  without 
having  some  interest  attached  to  it.”  This  reporter, 
however,  saw  no  examples  of  carpet  gardening  which 
could  be  compared,  with  those  in  the  London  parks. 
He  considers  that  the  Americans  excel  in  garden  tools,, 
which  are  light,  strong,  and  pleasant  to  handle. 

Mr.  George  M.  Berry  reports  on  “ Bricklaying  ;”  Mr. 
William  Pyle  on  ‘ ‘ Stone  and  Machinery  used  in  Stone 
Work;”  Mr.  M.  Curley  on  “ Plaster  Work  ; ” and 
Mr.  E.  E.  Whitehead  on  “ Cement-crushing  Ma>- 
chinery.”  Mr.  Berry  found  much  sameness,  both  of 
design  and  execution,  in  the  French  brickwork,  and  but 
little  of  the  artistic  work  and  careful  execution  common 
in  England.  He  speaks  very  highly  of  the  specimens 
shown  by  Holland  and  Belgium.  Mr.  Pyle  saw  only 
two  stone -working  machines  that  would  be  at  all  useful 
for  general  building  purposes,  and  these  were  both 
exhibited  by  English  firms.  There  was  a granite  work- 
ing machine  by  a Belgian  house,  and  several  machines 
for  rock-boring  purposes,  suitable  for  quarrying  and 
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tunnelling.  He  noticed  generally  among  the  French 
masons  a scarcity  of  labour-saving  machinery  in  use. 
Mr.  Curley  saw  little  to  praise  in  the  plain  plaster- 
ing in  Paris,  and  considers  the  tools  used  as 
chmisy  in  the  extreme,  ill-shaped  and  heavy,  but 
the  omamentnl  plastering  he  found  “everywhere  in- 
troduced with  consmnmate  taste,  with  just  pro- 
portion, and  in  good  keeping,”  Mr.  Whitehead 
thought  there  was  much  to  admire  among  the  ma- 
chinery, in  the  production  of  which  each  nation  seemed 
to  ^de  with  the  rest. 

Four  Reports  are  devoted  to  carpentry,  consisting 
of  “Joinery,”  by  Mr.  W.  Hodgson;  “Fm’niture,” 
by  Mr.  T.  Paterson;  “Cabinet-work,”  by  Mr.  H.  R. 
Paul;  “ Cabinet -making,”  by  Mr.  J.  Fraser.  Mr. 
Hodgson  remarks  on  the  timber  houses  of  the  different 
nations,  and  has  a special  word  of  praise  for  the  Swiss 
and  Belgian  joinery,  but  he  considers  that  the  elabo- 
rate specimens  of  handicraft  in  the  British  Section 
“ are  worked  out  with  a beautiful  finish  of  detail,  which 
is  not  surpassed,  if  equalled,  by  the  work  of  any  nation 
in  the  world.”  Mr.  Paterson  notices  the  re-introduction 
of  painting  as  a method  of  decoration  for  furniture,  but 
besides  this  he  did  not  find  any  new  processes  or  appli- 
cation of  new  material.  He  describes  the  French  show 
of  furniture  of  the  richest  kind  as  magnificent,  but  he  found 
more  signs  of  life  and  energy  in  the  English  Section.  In 
fact,  hesays,  “themostremarkablething  one  has  to  notice 
is  the  very  great  advance  which  has  been  accomplished 
by  English  fm’niture  makers  in  the  goodness  of  the  design 
and  in  the  ornamentation  of  the  work  which  they  ex- 
hibit, as  compared  vuth  that  of  the  other  nationalities 
that  contribute  to  the  Exhibition.”  Much  of  this  ad- 
vance he  attributes  to  the  influence  of  Mr.  Morris.  Mr. 
Paul  is  of  the  same  opinion  as  the  last  writer,  and 
thinks  that,  for  the  first  time,  Englislimen  have  distanced 
their  rivals.  Still,  although  we  have  advanced  apace 
we  have  much  to  learn.  He  holds  that  the  contribution 
from  Japan  “is  so  thoroughly  original  in  design,  so 
peculiarly  artistic  in  treatment,  and  so  neat  in  work- 
manship, that  it  is  one  of  the  most  pleasing  and  interest- 
ing displays  in  the  building.”  Mr.  Fraser  writes  as 
a workman  from  Ireland,  and  laments  that  there  was 
not  a single  exhibit  of  furniture  from  Dublin.  Speaking 
as  a cabinet-maker,  he  affirms  that  English  fiu’niture  in 
the  Exhibition  stood  before  that  of  any  other  countx’y. 

Two  reporters — Mr.  Henry  Ganney  and  Mr.  B.  W. 
Warwick — took  the  subject  of  “Watch  and  Clock 
Making.”  Mr.  Ganney  considers  the  English  contri- 
butions of  horological  mechanism,  with  one  exception,  to 
have  been  very  poor.  A large  number  of  the  clocks 
and  watches  were  the  work  of  the  French  and  Swiss 
workmen  with  London  names  and  trade  - marks. 
He  notices  the  enormous  strides  made  by  the 
manufacturers  in  France  and  America  in  the  last 
twenty  years,  a period  diuing  which  the  English 
trade  has  remained  stationary.  The  Exhibition 
confirmed  a lesson  he  had  learned  before,  viz.,  “The 
horological  manufactures  of  England  require  re- 
organising by  the  large  employment  of  capital  and 
machinery  in  every  department.”  Mr.  Warwick  speaks 
more  favourably  of  the  English  contributions,  but  he 
also  thinks  that  the  foreign  manufactures  are  more  in 
harmony  with  the  conditions  of  the  age,  and  that  “ it 
remains  for  the  system  of  manufacture  in  England  to 
conform  to  the  demands  of  surrounding  conditions,  or 
in  the  struggle  of  competition  to  sufier  the  natural 
consequence.” 

Mr.  Edward  Kirchhofi,  who  reports  on  “Jewelry,” 
considers  that  the  French  excelled  in  this  department, 
and  that  the  British  jewelry  was  badly  represented. 
The  goldsmiths’  work  from  England,  however,  he 
thinks  was  equal,  if  not  superior,  to  that  of  most 
countries. 

“Optical  Instruments”  are  treated  of  by  Mr.  M. 
Lambert,  who  does  not  rank  the  show  in  his  department 
very  higldy.  He  did  not  find  any  first-rate  astronomi. 


cal  telescopes,  as  the  “exhibitors  seemed  to  have 
turned  their  attention  to  the  production  of  instruments 
which  were  suitable  for  amateurs,  and  which  could  be 
sold  at  a low  price.”  In  comparing  the  work  of  the 
Englishman  with  that  of  the  Frenchman,  he  pre-^ 
fered  the  former,  as  he  considers  that  the  instru- 
ments made  by  the  latter  are  too  light  to  be 
durable,  or  to  have  the  steadiness  required  for  in- 
struments of  precision.  At  the  same  time  he  thinlny 
that  “ by  a judicious  combination  of  the  two  systems^ 
instruments  might  be  made,  possessing  the  required 
stability  and  an  elegant  appearance,  for  something  less 
than  the  usual  cost  in  this  country.” 

Mr.  William  Bright  reports  on  “Printing,”  and  Mr. 
Peter  Lowscm  on  “Printing  Machinery.”  Both  re- 
porters agree  that  the  exhibition  of  machinery  was  by 
no  means  striking.  Mr.  Bright  describes  his  risits  ta 
some  of  the  chief  Parisian  printing  offices. 

‘ ‘ Machinery  for  Spinning  and  for  Manufacturing' 
Woollen  and  Cotton  Fabrics”  are  reported  upon 
by  Mr.  John  J.  Hey  wood.  The  reporter  is 

of  opinion  that  England  maintains  its  supre- 
macy in  every  branch  of  machinery  for  textile 
manufacture,  and  that  France  was  the  only  other 
country  that  made  any  important  display.  However, 
he  writes,  “ it  would  seem,  from  the  indications 
afforded  by  this  Exhibition,  that  we  have  much  to  fear 
from  Russian  rivalry  in  textile  manufactures.  The 
Russians  are  making  rapid  strides,  and  will  come  very 
near  us  in  the  cost  of  production,  and  in  the  quality  of 
both  iron  and  textile  productions.” 

The  report  on  the  “ Manufacture  of  Poplins,”  by  Mr. 
William  Sullivan,  deals  also  with  other  silken  materials. 
The  reporter  considers  that  Dublin  sustained  its  high 
reputation  by  the  manufacture  of  the  only  genuine 
poplin,  the  materials  other  than  Irish  being  of  a much 
inferior  character. 

M.  J.  A.  Hancock,  who  reports  on  “ Saddlery  and 
Harness,”  has  come  to  the  conclusion  that  English 
leather  is  by  far  the  cheapest  and  the  best,  and  he  con- 
siders that  his  opinion  is  confirmed  by  the  fact  that  two 
of  the  largest  saddlers  and  light  harness  makers  in 
Paris  have  found  it  cheaper  to  get  the  whole  of  theirs 
from  England,  and  to  pay  the  10  per  cent,  duty  than 
to  buy  the  leather  in  France.  After  England,  France 
may  be  considered  as  the  next  best  among  the  exhibi- 
tors. Mr.  Hancock  praises  the  harness  from  the  United 
States  and  Canada,  but  regrets  that  England  was  not 
better  represented.  He  devotes  special  attention  to  the 
various  apphances  and  machinery  for  saving  labour, 
and  hopes  to  see  a demand  for  more  decoration  in 
English  leather  work,  which  he  feels  confident  could  be 
furnished  without  any  saerifice  of  its  honest  substantial 
character. 

Mr.  John  W.  Smith,  who  reports  on  “ Shoemaking,” 
says  that  the  Americans  were  much  better  represented 
than  the  English.  When  comparing  English  and 
French  work,  he  considers  that  the  latter  are  superior  to 
the  former  in  respect  to  the  “uppers,”  but  that  the 
English  workman  succeeds  best  in  the  “bottoming” 
department,  both  in  machine-sewn  and  hand-sewn  goods. 

“The  display  of  work,”  writes  Mr.  D.  Connolly,  the 
reporter  on  “ Caoutchouc,”  “in  both  the  British  and 
foreign  sections  in  this  trade  was  exceedingly  meagre, 
considering  its  importance  and  the  great  number  of 
manufacturers  who  are  engaged  in  it  in  this  and  other 
countries.”  This  may  be  accounted  for  by  the  limited 
space  accorded  to  the  manufacture.  Mr.  Connolly 
found  that  the  heavy  machinery  was  mostly  English, 
partly  American,  and  the  remainder  French,  but  that 
the  lighter  class  of  machines  were  principally  of  French 
make. 

The  volume  closes  with  the  report  on  ‘ ‘ Mining 
Products  and  Apparatus,”  by  Mr.  C.  Beringer,  and  that 
on  ‘ ‘ Iron  and  Steel  Manufacture, ’ ’ by  Mr.  J amcs  Logan. 
Mr.  Beringer  describes  the  mining  products  exhibited, 
and  arranges  them  under  the  various  countries  in  order 
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to  illustrate  the  condition  of  their  mineral  wealth.  Mr. 
Logan  remarks  that,  taking  it  for  granted  that  England 
has  for  a century  far  outstripped  every  other  competitor 
in  iron  and  steel  trades,  we  may  ‘ ‘ assume  that  this 
pre-eminence  has  arisen  more  from  our  natural  resources 
that  from  our  natural  abilities.”  He  holds  that  foreign 
competition  is  a very  real  danger,  but  that  we  have  the 
means  of  averting  it  in  our  hands,  at  least  for  some  time 
to  come. 

The  second  division  of  the  subject,  which  relates  to 
the  artisans’  opinions  on  the  condition  of  the  French 
workmen,  will  be  printed  in  the  next  week’s  number  of 
•the  Journal. 


MEETINGS  OF  THE  SOCIETY 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

January  14. — “Modern  Autographic  Printing  Pro- 
■cesses.”  By  Thomas  Bolas,  F.C.S.  James  Glaishee, 
F.R.S.,  will  preside. 

January  21. — “ Dome,stic  Poisons.”  By  Heney 
CAEE.*j  I John  Simon,  C.B.,  F.B.S.,  will  preside. 

J ANUAEY  28. — “ The  Future  of  Fpping  Forest . ” By 
William  Paul,  F.L.S. 

February  4. — “Trade  and  Commerce  with  Siberia, 
ma  the  Kara  Sea.”  By  Henry  Seebohm. 

February  11. — “ A New  Metallic  Compound  and  its 
Application  to  Industrial  and  Artistic  Purposes.”  By 
Granville  Cole,  Ph.D. 

February  18. — “The  Fuphrates  Valley  Eailway.” 
By  W.  P.  Andrew. 

February  25. — “ The  Art  of  the  Silversmith.”  By 
W.  Herbert  Singer. 

March  3.  — “ The  History  of  Musical  Pitch.”  By 
Aaexandee  J.  Fllis,  F.B.S. 

March  10. — “ Recent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Spaekes. 

March  17.— “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A. 

April  7. — “Buildings  for  Secondary  Fducational 
Purposes.”  By  F.  C.  Robins,  F.S.A.,  F.R.I.B.A. 

Section  of  Applied  Chemistry  and  Physics. 

Thursday  Evenings,  at  eight  o’clock  : — 

January  22- — “A  Lecture  on  Technical  Physics.” 
By  John  Perry,  late  Professor  of  Fngineering,  Japan. 

February  12. — “ Gas  Furnaces  and  Kilns  for  Burn- 
ing Pottery.”  By  Herbert  Guthrie,  C.F. 

April  8.. — “ On  Recent  Improvements  in  Benzine 
‘Colours.”  By  H.  J.  Friswell,  F.C.S. 

May  13 — “On  some  Physical  Applications  of 
•Light.”  By  Prof.  W.  G.  Adams,  F.R.S. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

January  30. — “Herat.”  By  Colonel G.  B.  Malleson, 
O.S.I.  Admiral  Selwyn  will  preside. 

February  20. — 

March  5. — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.F. 

April  1G. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambkry. 

May  7. — “ AgTiculture  in  India.”  By  W.  Robert- 
son, Superintendent  of  the  Government  Farm,  Madras. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

February  3. — “Social  and  Commercial  Prospects  in 
the  Transvaal.”  By  the  Rev.  G.  Blencowe  (late  of 


the  Transvaal  and  Natal).  Sir Theophilus  Shepstone, 
K.C.M.G.,  wiU  pi-eside. 

February  24. — “Colonial  Finance.”  By  William 
Forster,  of  New  South  Wales. 

March  16. — “Iceland  and  its  Resources.”  By 
C.  G.  W.  Loce. 

Aprils. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Sebree,  jun., 
F.R.G.S. 

April  27 — “Art  in  Japan.”  By  C.  Ppoundes. 
Sir  Rutherford  Alcock,  K.C.B.,  wiU  preside. 

Cantor  Lectures. 

The  Second  Course,  “ On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S.,  will  be  delivered  on  Mondays, 
February  2,  9,  17,  23  ; March  1,  8. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Jan.  12th. ..Royal  Geographical,  University  of  London, 
Bmiinglon-g'ardens,  W.,  Sj  p.m. 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  IVIx-. 
William  Simpson,  “ Buddhist  Architecture  in  Jellalabad 
Valley.” 

Medical,  11,  Chandos-street,  W.,  8.^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Prof. 
Bentley,  “ Epiphytes  and  Parasites.” 

Tuesday,  Jan.  13th... Metropolitan  .Scientific  Association,  13, 
Blomfield-street,  E.C.,  7 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 

E.  A.  Schafer,  “Physiology  of  Muscle.”  (Lecture  I.) 
Medical  and  Chirurgical,  53,  Berners-street,  Oxford-street, 

W.,  8i  p.m. 

Civi].  Engineers,  25,  Great  George-street,  Westminster, 

5. W.,  8 p.m.  Inaugural  Addi’ess,  by  the  lYesident, 
Mr.  W.  H.  Barlow. 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 
Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  1.  Mr.  Alfred  Simson,  “ Notes  on  the  Jivaros.” 
2.  “ The  Canelos  Indians.”  3.  Dr.  Hack  Tuke,  “ The 
Cagots.” 

Royal  Horticultural,  Soutli  Kensington,  S.W.,  1 p.m. 
Wednesday,  Jan.  14th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8p.m.  Mi\  T.  Bolas,  “Modem  Auto- 
graphic Printing  Rocesses.” 

Public  Analysts,  79,  Great  Tower-sti’eet,  E.C.  1.  Annual 
Address  by  the  President.  2.  Mr.  G.  W.  Wigner  and 
Prof.  Church,  “The  Analysis  of  Two  Samples  of  Butter 
several  hundred  years  old.”  3.  Mr.  J.  Carter  Bell, 
The  Composition  of  Unfermented  Wines  of  Commerce.” 
4.  Mr-  W.  M.  Hamlet,  “ The  Estimation  of  Fat  in 
Milk.” 

Graphic,  University  College,  "W.C.,  8 p.m. 

Microscopical,  King’s  College,  W.C.,  8 p.m. 

Royal  Literary  Fund,  10,  John-st.,  Adelphi,  W.C.,  3 p.m. 
Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 
Annual  Meeting. 

Thursday,  Jan.  L5th.... Teachers’  Association  (At  the  House  of 
THE  Society  of  Arts).  Annual  Conference. 

Royal,  Burlington-house,  W.,  8g  p.m. 

Antiquaries,  Burlington-house,  W.,  85  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Jtir.  H.  M. 
Brewer,  “Remarks  on  the  Birds  and  Mammals  intro- 
duced into  New  Zealand.”  2.  Mr.  J.  G.  Baker,  “ Synopsis 
of  Alomem  and  Yuccoidece." 

Chemical,  Burlington-house,  W.,  8 p.m. 

London  Institution,  Finsburj^-circus,  E.C.,  7 p.m.  Mr. 

F.  Harrison,  “ A Course  of  Reading  in  History.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr.  H. 

IL  Statham,  “Modern  Architecture  since  the  Renais- 
sance.” (Lecture  I.) 

Royal  Historical,  11,  Chandos-street,  W.,  8 p.m.  1.  Mr. 
Hemy  H.  Howorth,  “The  Early  History  of  Sweden.” 
2.  Rev.  J.  G.  Fleay,  “ The  Known  Lists  of  Actors,  from 
the  Opening  of  London  Theatres  in  1577  to  their  Closing 
in  1642,  as  connected  with  the  History  and  Literature  of 
England.”  3.  Rev.  Charles  Rogers,  “ Further  Hi.storical 
Notes  on  the  Abbey  of  Cupar.” 

Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 

6.  p.m. 

Friday,  Jan.  16th. — Teachers’  Association  (At  the  House  of 
the  Society  of  Arts  ).  Annual  Conference. 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  Professor  Dewar,  “Studies  on  the 
Electric  Arc.” 

Philological,  University  College,  W.C. ,8  p.m.  Dr.  J.  A. 
H.  Murray,  “A  Dictionary  Evening.” 

Saturday,  Jan.  17th. — ^Royal  Institution,  Albemarle-street, 
W.,3p.m.  Professor T,  Rupert  Jones,  “Coal.”  (Lecture  I-) 
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NOTICES. 


NATIONAL  TEAINING  SCHOOL  FOR  MUSIC. 

The  Easter  Term  commenced  on  Tuesday,  the 
13th  insh.  Private  students  desiring  admission  are 
requested  to  communicate  with  the  Registrar, 
National  Training  School  for  Music,  Kensington- 
gore,  S.W. 


INTERNATIONAL  CATALOGUES  OF  PUBLIC 
LIBRARIES. 

It  is  publicly  announced  that  the  Pope  intends 
to  publish  the  catalogues  of  the  Vatican  Library, 
and  has  named  a Commission  to  consider  the  best 
means  of  carrying  out  the  intention.  It  can 
hardly  be  doubted  that  when  the  Vatican  publishes 
its  catalogue,  the  Bibliotheque  of  Paris,  and  other 
European  libraries — Berlin,  Vienna,  Brussels — 
will  follow  the  example,  and  so  by  degrees  an 
International  Catalogue,  as  approved  by  his  Royal 
Highness  the  Prince  of  Wales,  the  President  of  the 
Society  of  Arts,  in  due  time  may  be  forthcoming. 
The  British  Museum  has  decided  to  print  from 
time  to  time  catalogues  of  all  future  additions  to 
the  printed  books,  and  the  first  instalment  it  is 
expected  will  shortly  be  issued.  How  to  print  a 
catalogue  of  the  printed  books  of  the  past  in  the 
form  suggested  by  the  Society  of  Arts,  or  other- 
wise, is  under  consideration,  and  it  may  be  hoped 
that  the  action  of  the  Vatican  will  hasten  the 
decision  of  the  Trustees  and  Government. 

Copies  of  the  Society’s  Report  on  printing  the 
Catalogue  of  the  printed  books  of  the  British 
Museum  may  still  be  obtained  by  Members,  of  the 
Secretary, 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  CHEMISTRY  OF  BREAD*MAEING. 

By  Professor  Graham,  R.SC. 

Lecture  IV. — Delivered  December  15,  1S79. 

I liave,  at  last,  arrived  at  that  stage  of  the  course 
which,  I fear,  many  of  you  must  have  thought  I 
might  have  come  to  before;  but,  when  one  considers 
the  very  important  and  somewhat  obscure  pheno- 
mena underlying  the  baker’s  art,  I think  that  the 
careful  study  of  the  properties  of  the  different  sub- 
stances entering  into  the  composition  of  bread,  and 
of  the  very  interesting  phenomena  connected  with 
the  hydration-products  formed  in  the  panificatioii 
process,  will  be  deemed  of  sufficient  importance  to 
justify  the  time  that  I have  given  to  this  preli- 
minary part  of  the  subject. 

I,  therefore,  proceed  this  evening  to  the  manu- 
facture of  bread,  giving  you  a short  outline  of  the 
process  ; but  I do  not  propose  to  discuss  at  much 
length  this  part  of  the  subject,  because  we  shall 
have  ample  matter  to  consider  it,  irrespective  of  the 
technical  details  of  bread-making.  I must  preface 
my  brief  description  of  the  process  by  the  state- 
ment that  bakers,  in  different  parts  of  England, 
employ  different  methods  in  their  art,  and  pro- 
bably many  here  present,  who  are  practical  men, 
and  who  have  done  me  the  honour  of  attending 
this  course,  will  find  in  some  points — perhaps, 
not  many — that  I do  not  describe  the  particular 
method  they  follow  ; but,  for  the  purposes  of  a 
general  audience,  I tliink  it  will  be  advisable  to 
take  bread-making  as  known  in  London,  or  in  the 
West- end  of  London,  as  an  illustration  of  the  art 
generally. 

The  first  part  of  the  process  consists 
in  the  preparatiDn  of  what  is  technically 
called  the  “ ferment.”  I ought  to  say,  first 
of  all,  that  a sack  of  flour  weighs  280  lbs.,  and 
that  a sack  will  turn  out  about  90  to  94 
loaves  of  4 lbs.  each,  according  to  the  quality 
of  the  flour ; so  that  I shall  deal  with  a sack  of 
flour  as  the  unit  of  the  operation  which  I shall 
proceed  to  describe.  Bakers  themselves,  inasmuch 
as  it  is  much  more  convenient  to  measure  water 
than  to  weigh  flour,  are  in  the  habit  of  speak- 
ing not  so  much  of  the  flour  employed  as  of  the 
water.  The  first  part  of  the  process  is  the  pre- 
paration of  the  ferment.  This  consists  in  taking 
potatoes,  about  6 lbs.  to  8 lbs.  to  the  sack — some 
use  as  much  as  12  lbs, — and  the  potatoes  should 
be,  of  course,  well  selected,  mealy,  not  waxy 
or  unripe,  and  ill-matured.  These  are  well 
washed,  then  boiled,  in  order  to  burst  the  cell 
walls  of  the  potato  starch.  After  they  have 
been  boiled  thoroughly,  they  are  mixed  with 
additional  water,  and  then  put  into  a ferment- 
ing tub,  and  when  the  temperature  of  the  water 
and  of  the  mashed  potato  has  cooled  to  852  Fahr., 
the  yeast  is  added.  One  quart  of  brewers’ 
yeast  is  employed  to  the  sack  of  flour,  and,  in 
addition  to  this,  a pound  or  two  of  flour  is  added 
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to  supply  albuminous  food  to  the  yeast,  and 
this  constitutes  the  “ferment.”  Fermentation 
commences,  the  soluble  starch — the  properties  of 
which  I have  previously  described — is  affected 
partly  by  the  direct  action  of  the  yeast,  and  partly 
by  the  action  set  up  by  the  yeast-ferment  on  the 
soluble  albuminoids  in  the  flour  which  has  been 
added,  and  the  result  is  the  hydration  of  the  starch 
and  the  conversion  of  the  starch  into  the  sugars 
and  dextrin,  which  I have  described  so  fully.  This 
process  goes  on  for  some  flve  hours  ; it  rises  during 
that  time,  and  at  about  the  end  of  flve  hours^ 
varying  a little  with  the  temperature,  the  head 
falls  in.  The  head  having  fallen  in,  it  is  allowed 
to  remain  in  a quiescent  condition  for  two  or  three 
hours,  and  then  the  baker  proceeds  to  the  next 
stage,  which  is  the  preparation  of  the  “ sponge.” 
They  call  it  “ stirring  the  sponge.”  In  the  pre- 
paration of  the  sponge,  about  one-fourth  of  the 
total  flour — or  one-third  according  to  the  practice 
of  those  bakers  who  prefer  a stiffer  sponge — 
is  taken.  This  is  placed  in  the  trough,  and  the 
“ ferment”  is  added,  along  with  some  more  water 
at  85*^  Fahr.,  the  whole  of  the  ferment  being 
forced  through  a sieve,  to  remove  the  skins  of  the 
pota,toes  used,  and  thus  the  skins  do  not  come  into 
contact  with  the  sponge.  The  potato,  skins  and 
flour  on  the  sieve  are  well  washed  by  the 
water  here  added.  The  total  amount  of  water 
used  in  the  ferment  and  sponge  stages  being  about 
half  of  the  whole  amount  used  for  the  sack  of 
flour,  this  amount  is  about  60  quarts,  varying 
somewhat  with  the  character  of  the  flour.  Thus, 
up  to  and  including  the  “ sponge,”  one-fourth — 
or  one-third  according  to  some  bakers — of  the  flour 
and  some  30  to  32  quarts  of  wa,ter  have  been 
used. 

In  the  preparation  of  the  sponge,  some  bakers — 
not  many,  but  still  some  who  occupy  a prominent 
position  in  the  trade — add  a part  of  the  salt,  I have 
been  told,  about  one -half  of  the  total  salt ; but 
probably  this  will  depend  entirely  upon  the  tem- 
perature, as,  for  example,  whether  it  is  winter  time 
or  summer.  The  obj  ect  of  the  salt  is  to  check  some- 
what the  activity  of  the  ferment,  and  I shall  pre- 
sently allude  to  this  matter  again,  because  many 
bakers  do  not  adopt  the  plan  of  adding  salt  at  this 
particular  stage. 

The  sponge  being  made,  it  is  allowed  to  go  on 
fermenting  for  some  time.  At  the  end  of  about  an 
hour  it  increases  visibly  in  size,  and  this  increase, 
due  to  the  production  of  carbonic  acid  gas,  causes 
it,  at  the  end  of  about  flve  hours,  to  “break.” 
When  the  mass  has  risen  to  its  fullest  extent,  the 
sponge  breaks,  owing  to  the  escape  of  some  of  the 
carbonic  acid  gas,  and,  having  broken  and  fallen 
down,  it  commences  to  rise  again,  and  in  about 
another  hour,  varying  somewhat  according  to  the 
temperature  at  the  time,  or  of  the  room,  the  sponge 
rises  again,  and  breaks  again.  This  is  called  the 
second  break.  So  soon  as  it  has  broken  a second 
time,  the  remaining  part  of  the  flour — which  would 
be  about  three-fourths,  or  two-thirds,  according  to 
the  practice  followed  by  the  baker — and  the 
remainder  of  the  water  are  added. 

We  pass  thus  to  the  dough.  The  remainder  of 
the  flour  having  been  added,  and  the  remainder  of 
the  water,  the  whole  is  thoroughly  well  mixed, 
and  it  is  at  this  stage  when  most  bakers  add  the 
whole  of  the  salt.  Other  bakers  only  use  that 


which  remains  over  after  having  employed  a little  I 
at  the  sponge  stage.  The  total  quantity  of  salt  | 
used  I find  to  be  about  3 lbs.  to  the  sack,  or  48  •; 

ounces,  which  would  give  about  half  an  ounce  of  t 
salt  to  the  4 lb.  loaf  of  bread.  This  part  of  the 
operation  of  bread-making  entails  a very  great  deal 
of  hard  manual  labour,  and  it  has,  therefore,  often  j 
been  proposed  that  one  should  introduce  machinery, 
with  a view  to  lessening  the  amount  of  mechanical  ! 
labour.  There  was  exhibited  at  our  last  meeting 
an  instrument,  the  invention  of  Mr.  Pfleiderer, 
which  seems  to  be  a very  successful  piece  of 
machinery.  My  business,  however,  is  not  to  dis- 
cuss the  mechanical  advantages  of  this  piece  of 
machinery  or  that,  but  rather  to  confine  myself  ta 
the  chemical  phenomena.  I did  hear  an  objection 
to  it,  that,  in  order  to  be  a really  useful  instrument, 
it  would  require  to  have  other  power  than  manual,  ' 
but  those  of  you  who  are  practically  interested  in  i 
the  matter  must  judge  of  this  for  jmurselves. 

The  dough  having  been  thoroughly  well  worked  t 
is  now  left  for  one  hour,  in  order  to  rise  again.  It  j 
is  then  scaled  ; that  is,  it  is  cut  and  weighed  off 
in  proper  quantity  and  made  up  into  loaves.  By  ; 
the  time  a large  batch  of  bread  has  been  scaled  and 
made  up,  of  course,  the  previous  portions  are  ready 
for  the  oven.  They  are  then  put  into  the  oven, 
and  are  there  heated  for  about  an  hour  and  a half,  j 
the  temperature  of  the  oven  at  the  time  of  tho  j 
introduction  of  the  bread  varying  from  about  | 
400°  Fahr.  to  450°  Fahr.  Of  course,  that  is  not  j 
the  temperature  of  the  bread,  because  the  bread  | 
contains  water,  and,  therefore,  it  rises  little,  if  I 
at  all,  above  the  ordinary  temperature  of  boiling 
water. 

There  are  some  modifications  of  this  process  as 
just  described.  First  of  all,  some  bakers  use  the 
whole  of  the  salt  in  the  stage  which  is  called  the- 
preparation  of  the  dough ; whereas,  as  I have 
pointed  out,  some  use  a part  of  the  salt  at  an 
earlier  stage,  namely,  in  the  sponge  stage.  Again, 
some  use  a thicker  sponge,  some  use  as  much  as 
one-third  of  the  total  flour,  and  others  only  one- 
fourth.  Again,  some  employ  what  is  called  patent 
yeast,  instead  of  brewers’  yeast.  Patent  yeast  is 
made  by  taking  an  infusion  of  malt  and  boiling 
that  with  hops,  and  then,  when  it  is  sufficiently 
cooled,  yeast  is  added,  and  in  that  way  young  active 
yeast  cells  are  formed.  Those  who  employ 
patent  yeast  take,  I believe,  about  6 lbs.  of 
this  patent  yeast  — in  winter  7 lbs.  — to  the 
sack  of  flour.  One  other  point,  to  which  I need 
only  briefly  allude,  is  the  preparation  of  what  are 
called  fancy  breads,  more  especially^  the  beautiful 
rolls  and  loaves  introduced  during  the  last  few 
years  to  the  London  public  in  imitation  of  the 
bread  made  in  Vienna,  and  afterwards  in  Paris. 
These  fancy  breads  are  fermented,  not  with  the 
ordinary  brewers’  yeast,  but  with  German  yeast  ; 
and  the  process — as  I understand,  followed  by 
almost  every  one — is,  to  make  the  “ ferment  ” 
first.  This  ferment  is  made  with  potatoes,  and 
also  with  brewers’  yeast,  as  usual,  but,  in  the 
sponge  stage,  German  yeast  is  employed,  and  a 
considerable  quantity,  so  that  the  fermentation  is 
very  rapid,  and  thus  one  obtains  very  large,  light,, 
and  porous  bread. 

I will  now  briefly  consider  the  chemical  changes 
of  the  process.  In  the  first  place,  in  the  prepara- 
tion of  the  ferment,  I said  that  potato,  or  fruit. 
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as  it  is  teclinically  t^ermed  in  the  trade,  is  employed. 
Now,  this  is  not  nsed  for  the  purpose  of  adultera- 
tion, nor  is  it  used  for  the  purpose  of  increasing 
the  profit.  On  the  contrary,  very  often  the  baker 
has  to  give  a very  much  greater  price  for  the  starch 
in  the  potato  than  for  the  starch  in  flour  or  in 
rice,  for  it  Avould  be  much  cheaper  for  him  to  buy 
cereals  for  this  purpose.  His  object  is  this. 
"With  the  exception  of  the  Maranta  arrowroot 
and  the  “ Tons  les  mois  ” arrowroot,  potato  starch 
is  the  largest  of  the  starches,  and  it  readily 
lends  itself  to  the  expansive  action  which  takes 
place  in  boiling.  On  bursting,  the  granulose 
matter,  the  starchy  matter  of  the  cells,  exudes  from 
the  ruptured  cell-wall,  as  I have  pointed  out  to 
you  before ; and  it  is  only  on  the  starch  after  it 
has  been  made  in  this  soluble  form  that  the 
soluble  ferments  of  the  yeast  can  act.  Therefore, 
the  baker  has  found  out  for  himself  long  before 
science  was  able  to  teach  him — I do  not  know  how 
old  the  custom  is,  but  certainly  long  before  science 
could  have  taught  him — the  baker  found  out  for 
himself  the  advantage  of  using  a small  weight  of 
potatoes  to  develop  the  fermenting  organisms 
required  to  do  the  work  of  converting  a sack  of 
2801bs.  of  flour  into  bread.  Now,  in  81bs.  of 
potatoes  there  is  only,  at  the  very  outside,  one- 
fifth  of  its  weight  of  starch,  and  one-fifth  of  Slbs. 
is  but  a very  small  quantity  when  dealing  with 
2801bs.  of  flour ; and  manifestly,  then,  this  arises 
from  some  other  reason  than  a desire  to  sub- 
stitute a cheap  material  for  a dearer.  Its  real 
value  is  to  enable  the  baker  to  obtain  an  active 
propagation  of  the  yeast,  and  to  enable  him 
to  get  a larger  quantity  of  sugars  and  dextrin 
formed  in  a given  quantity  of  time  than  if  he  were 
to  employ  flour  only.  I believe,  in  some  cases, 
bakers  also  scald  a httle  flour,  in  order  to  obtain 
some  soluble  starch  in  that  way,  in  addition  to  the 
employment  of  potato.  During  the  j^reparation 
of  the  ferment,  which  lasts  something  like  eight 
hours,  there  is  a continuous  action,  to  which  I 
called  your  attention  at  our  last  meeting,  when  I 
showed  you,  from  the  analyses  of  Mr.  Henry  Brown, 
that  soluble  albuminoids,  in  the  presence  of 
moisture  at  about  lOO'^,  and  also  at  85*^,  gradually 
become  degraded,  less  and  less  complex,  and,  there- 
fore, more  and  more  mobile;  and  this  action  converts 
soluble  starch  into  those  more  hydrated  products, 
maltose  and  dextrin,  which  I described  to  you  at 
our  second  meeting. 

The  ferment  having  been  much  increased  by  the 
treatment  with  the  potato  and  the  small  quantity 
of  flour  employed,  the  next  stage  is  the  j)repa- 
ration  of  the  sponge.  Here  the  baker  adds  a portion 
of  the  flour,  either  one-third  or  one-fourth,  accord- 
ing to  his  custom,  and,  of  course,  a portion  of  the 
water.  This  is  thoroughly  intermixed,  and  so  the 
fermenting  action  goes  on ; partly  upon  the 
sugars  already  formed  in  the  first  or  fermenting 
stage,  and  partly  also  (and  to  a great  extent  with 
inferior  flours)  upon  the  albuminoids  and  starch  of 
the  flour  added  in  stirring  the  sponge. 

The  third  stage  is  what  I will  call,  chemically, 
ihe  inactive  stage.  I do  not  mean  to  say  that  no 
change  goes  on,  but  that,  as  compared  with  the 
very  great  chemical  activity  of  the  fermenting 
stage,  and  the  powerful  fermenting  activity  of  the 
sponge  stage,  we  may  call  the  dough  stage — when 
it  is  made  thick  and  firm,  and  when  salt  is  added 


in  order  to  check  further  action — the  inert  stage, 
the  object  now  being  that  there  shall  be  no  more 
degradation  of  the  albuminoids,  no  more  break- 
ing up  of  the  complex  starch  into  simpler  molecular 
groupings.  Sufficient  of  the  sugar  has  been  formed 
to  carry  on  all  that  is  required  at  this  particular 
stage.  The  period  given  for  the  carrying  on  of  the 
fermentation  is  only  about  an  hour,  and  then  the 
dough  is  put  into  the  oven  in  order  that  the  action 
shall  be  stopped;  but,  of  course,  before  it  is  stopped, 
the  temperature  acts  on  the  globules  of  carbonic  acid 
gas ; they  expand  under  the  heat,  and  so  they  lift 
the  bread,  and  they  are  able  to  lift  it  on  account 
of  the  resisting  elastic  property  which  the  gluten 
of  the  wheat  possesses. 

The  first  object  aimed  at  by  the  baker  in  the 
process  of  bread-making,  is  to  get  a thoroughly 
good  aeration  of  the  finished  bread,  so  that 
it  shall  be  light,  not  heavy,  that  the  air  spaces  which 
lighten  it  shall  not  be  large,  but  that  there  shall  be 
a large  quantity  of  smaller  air  spaces,  and  to  obtain, 
in  other  words,  a well-piled,  well-aerated  bread. 
The  next  point  the  baker  aims  at,  is  to  have 
as  little  colour  produced,  in  the  panification 
process  and  in  the  oven  process,  as  possible, 
and  his  object  in  endeavouring  to  obtain  as  little 
as  possible  of  coloured  products  is,  doubtless, 
derived  from  the  fact  that  inferior  flours  are  pre- 
eminently prone  to  give  coloured  products,  and 
the  world  at  large  has  come  to  conclude  that  high- 
coloured  bread  is  due,  of  course,  to  inferior  flour. 
These  are  by  no  means  the  only  objects  that  the 
baker  has  in  view,  he  also  desires  to  obtain  a 
loaf  that  has  a nice  aroma,  and  a sweet — I think 
they  call  it  a “ nutty” — taste  on  the  palate. 

The  use  of  salt  is  a very  interesting  discovery 
on  the  part  of  the  unscientific  baker.  The  baker 
found  out  the  value  of  it  long  ago,  and  also  in 
this  case  before  there  was  any  science  to  tell 
him  of  it.  In  a very  interesting  lecture,  de- 
livered some  few  years  ago  by  Mr.  Callard,  a 
baker  of  well  recognised  eminence  in  the  trade, 
it  was  pointed  out  that  the  salt  might  be  compared 
to  the  bridle,  and  the  yeast  to  the  whip,  that  the 
one  was  a check  on  the  other,  and  that  by  a 
judicious  use  of  salt  at  the  difi’erent  stages,  one 
could  guide  and  arrest  the  fermentation. 

I proceed  now  to  a matter  which  must  have 
arisen  in  the  minds  of  all  of  you.  AVhat  is  the 
cause  of  fermentation  ? To  what  is  this  production 
of  carbonic  acid  gas  due,  and  to  what  is  the 
production  of  alcohol  which  is  always  noticed  in 
the  fermentation  of  bread  due  ? I will  not  detain 
you  long  with  a matter  which  has  interested 
scientific  men  for  many  years ; but,  inasmuch 
as  it  is  an  exceedingly  interesting  branch  of  science, 
I think  it  well  to  give  you  a short  account  of  the 
various  views  which  have  been  held  upon  this 
question,  and  to  point  out  to  you  the  knowledge 
we  now  possess  in  regard  to  it.  The  first  philoso- 
phical explanation  of  alcoholic  fermentation  was 
that  given  by  Stahl  and  Willis.  They  said  that 
alcoholic  fermentation  was  due  to  a peculiar  motion 
imparted  from  the  degrading  body  to  a body  in  its 
neighbourhood,  and  the  body  receiving  this  peculiar 
impulse  or  motion  was  degraded  from  a complex 
structure  to  structures  more  and  more  simple.  This 
idea  that  a body  having  a peculiar  kind  of  motion 
or  vibration  can  communicate  to  another  body  in 
its  neighbourhood  the  same  land  of  vibration  or 
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motion  is  certainly  not  unphilosopMcal.  For 
example,  if  we  were  to  take  a rod  of  iron — say,  a 
small  poker — and  suspend  it  by  a string  in  the 
middle  of  this  room,  so  that  tbe  pointed  end  would 
be  directed  to  this  side  of  the  room,  which  is  the 
north  side,  and  were  then  to  tap  the  poker  for  a 
short  time  with  a small  hammer,  or  piece  of  wood 
even,  we  should  find  that  the  poker  becomes  pos- 
sessed of  properties  which  it  did  not  manifest 
before.  Thus,  if  we  were  to  suspend  it  in  any 
other  room  in  London,  or  in  England,  the  pointed 
end  would  be  directed  to  the  north  side  of  the  room 
when  free  to  swing.  The  extent  to  which  it  would 
manifest  this  peci^ar  property  would  depend  on 
the  amount  of  tapping,  and  the  conditions  observed 
by  the  operator,  and  for  a time  the  poker  would 
retain  this  peculiar  tendency  of  pointing  north  and 
south. 

Now,  by  this  peculiar  mode  of  tapping  the  poker, 
we  set  up  a number  of  vibrations,  which  would, 
under  ordinary  circumstances,  produce  no  manifest 
effect  on  the  poker,  but,  because  we  placed  the 
poker  at  right  angles  to  the  diurnal  rotation  of  the 
earth,  then  we  have  those  rotations  compelled  to 
take  a peculiar,  and,  as  we  term  it,  polar  arrange- 
ments, so  that  the  vibrations  circle  round  the  axis 
of  the  poker,  and  the  result  is  that,  for  some  time, 
that  poker  acts  as  a magnetic  needle.  In  much  the 
same  way,  if  I had  a large  finger-glass,  and  if  I 
were  to  strike  a particular  note  on  the  string  of  a 
fiddle,  I could  compel  that  glass,  supposing  I 
knew  its  dominant  key,  also  to  give  forth  the  same 
note  as  the  one  I had  produced  from  the  string  of  the 
fiddle.  Doubtless,  there  are  many  other  instances 
you  may,  yourselves,  think  of  in  support  of  the 
idea  of  Stahl  and  "Willis.  This  idea  was  taken  up 
by  Liebig  and  by  others,  who  developed  it  to  a 
considerable  extent.  Liebig  said  that  the  peculiar 
kind  of  motion  was  an  oxidation  action,  that  it  was 
due  to  the  oxidation  of  complex  albuminoids, 
and  by  the  oxidation  of  albuminoids  he  ac- 
counted for  alcoholic  fermentation  of  saccharine 
molecules,  and  for  the  fact  that  the  sugars,  there- 
fore, were  broken  up  into  alcohol  and  carbonic  acid, 
or,  at  a higher  temperature  into  lactic  acid  and 
acetic  acid.  The  views  of  Stahl  and  Willis  would, 
at  the  present  day,  account  for  the  pecuhar  action 
of  the  hydration  of  starch,  but  it  certainly  does 
not  account  for  the  alcoholic  fermentation.  "While 
these  views  were  held  so  recently,  strangely 
enough,  in  1680,  a Dutchman,  Leuwenhoeck,  con- 
tended that  yeast  consisted  of  minute  globules. 
The  matter  was  forgotten,  however — for  micro- 
scopes in  those  days  were  not  of  very  great  power 
— until  the  year  1837,  when  Cagnard  de  la 
Tour,  and  also  Schwann,  corroborated  byKiitzing, 
distinctly  proved  that  yeast  was  a cellular  organism. 
But  the  great  workman  in  this  field  of  investiga- 
tion has  been  Pasteur,  to  whose  labours  through- 
out a long  period  of  his  life — labours  carried  out 
even  at  the  sacrifice,  to  a great  extent,  of  his  health, 
and  certainly  to  the  injury  of  his  sight — we  owe 
the  true  clue  to  the  nature  of  alcoholic  and  many 
other  fermentations.  The  problem  whence  come 
ferments  has  been,  to  a great  extent,  answered  by 
Pasteur.  If  you  take  an  ordinary  grape,  well- 
grown  in  the  south  of  Europe,  you  will  find  a 
beautiful  bloom  upon  it.  That  bloom  partly 
consists  of  minute  organisms  and  dust  that  has 
fallen  on  to  the  skin  of  the  grape.  Now,  Pasteur 


proved  that  it  was  this  dust  adhering  to  the  out- 
side of  the  grape  that  set  up  fermentatiooi  in  | 
the  expressed  juice  of  the  grape.  I will  not  1 
detain  you  by  a long  account  of  his  work,  , 
but  I will  merely  say  that,  in  the  first  place,  he  so  i 
arranged  his  experiment  that  he  could  take  from 
the  inside  of  the  grape  a part  of  the  juice  without  ' 
any  trace  of  the  dust  on  the  skin  coming  in  contact 
with  it.  He  found,  when  that  juice  was  put 
in  small  tubes,  and  in  tubes  which  had  been 
previously  heated  so  that  there  should  be  no  trace 
of  organised  dust  existing  in  them,  and  with 
proper  means  taken  to  prevent  any  more  dust 
getting  into  such  a tube,  the  juice  would  not 
ferment.  On  the  other  hand,  when  he  took  a 
small  portion  of  the  dust  of  the  skin  of  the  grape, 
and  added  it  to  the  juice  from  the  interior  of  the 
grape,  he  got  vinous  fermentation.  The  juice  was 
converted  into  wine  by  alcoholic  fermentation. 
Not  only  does  the  grape  contain  this  minute 
ferment  on  the  skin,  but  also  the  dust  of  the  air 
generally  contains  the  spores  of  ferments,  and 
ferments  themselves,  which  may  produce  alcoholic, 
butyric,  ropy,  or  other  kinds  of  fermentation. 
Not  long  ago,  in  England,  it  was  customary  in 
Dorsetshire  to  allow  the  wort  made  from  malt  to 
spontaneously  ferment,  and,  if  you  go  over  to 
Brussels,  even  at  the  present  day,  you  wHl  find 
there  beers  well  known  in  Belgium  under  the  names 
of  Lambic  and  Faro,  produced  by  spontaneous 
fermentation.  After  the  wort  has  been  made  it  is 
placed  in  large  tuns,  and  whatever  dust  falls  from 
the  atmosphere  goes  into  the  large  hole  at  the  top, 
and  sets  up  fermentation.  The  old  process  of 
making  bread  by  means  of  leaven  was  also  a 
haphazard  process  of  the  same  kind ; that  is, 
you  could  not  predict  exactly  what  kind  of  organ- 
isms would  follow.  The  result  is,  as  you  know, 
that  the  old  leavened  bread  was  certainly  by  no 
means  a sweet,  pleasant  bread,  and  those  who  have 
had  the  misfortune  to  drink  Lambic  and  Faro  must 
know  how  sour  and  bad  they  are. 

I said  that  the  old  leaven  contains  alcoholic 
organisms.  These  have  been  carefully  examined 
by  Engel,  and  he  has  given  them  the  term 
SaccJiaromyces  minor,  because  they  are  smaller 
than  the  ordinary  beer  yeast,  called  Saccharomyces 
cerevisico.  These  names  may  seem  somewhat  long 
for  organisms  so  small.  I am  unable  to  make  use 
of  simpler  terms,  however,  without  running  the 
danger  of  confusion.  The  Saccharomyces  minor, 
discovered  by  Engel  in  leaven,  measures  only 
To th  of  an  inch  in  diameter.  It  is  an  alcoholic 
organism,  and  produces  spirit  and  carbonic  acid 
hke  the  ordinary  beer  yeast ; at  present,  however, 
we  have  no  knowledge  of  the  ratio  of  alcohol  to 
gas.  Along  with  these  organisms  in  leaven  occur 
also  the  common  beer  yeast,  and  numerous 
organisms  of  disease,  producing  lactic,  acetic,  and 
butyric  acids,  also  the  ropy  organisms ; indeed,  left 
to  chance  as  the  leaven  process  is,  we  may  expect 
numerous  sources  of  diseased  action.  Thus,  the 
spontaneous  fermentation  of  bread  (and  the  leaven 
process  is  eventually  this)  as  with  the  Belgian 
beer,  leaves  us  the  sport  of  chance. 

The  dust  of  the  air  contains  organisms  of  various 
kinds ; thus,  in  a short  time,  a piece  of  moist  bread 
becomes  covered  with  mould ; our  boots,  if  put 
away  in  a damp  place,  become  covered  with  mould, 
and  these  moulds  consist  of  different  organisms, 
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readily  enough  distinguished  from  each  other,  and 
to  which  different  names  have  been  given.  One  is  the 
PenicilUum glaucum,  anoth.ev  Asjgergillus,  and  others 
are  different  species  of  3Iucor.  These  all  convert 
starch  into  carbonic  acid  and  water,  providing  they 
are  growing  in  the  air;  but,  if  you  submerge  them  in 
a saccharine  liquid,  they  no  longer  can  breathe  the 
oxygen  of  the  atmosphere  by  which  they  v/ere  able 
to  convert  starch  into  carbonic  acid  and  water; 
they  are  deprived  of  their  oxygen,  or,  at  any  rate, 
in  a very  short  time  the  amount  of  dissolved  air  in 
the  saccharine  liquid  is  used  up  by  them,  and  the 
result  is  that  they  are  compelled  to  obtain  their 
oxygen  from  the  decomposition  of  the  sugar  itself. 
In  getting  oxygen  from  the  decomposition  of  the 
sugar,  they  convert  the  remaining  portion  of  it 
into  carbonic  acid  and  alcohol. 

The  ordinary  mother  of  beer,  called  by  scientific 
men  Mycoderina  cerevisicB,  the  organism  that  con- 
verts beer  into  carbonic  acid  and  water,  if  sub- 
merged in  a fresh  solution  of  barley  malt,  sets 
up  a slow  alcoholic  fermentation,  with  the  pro- 
duction of  carbonic  acid  and  alcohol.  And  so  with 
other  cell- structures ; not  only  is  this  the  case 
with  organisms  such  as  I am  speaking  of,  but 
even  the  cells  of  sprouted  barley,  or  of 
sprouted  wheat,  or  the  cells  of  an  apple,  act  in 
the  same  way.  If  you  were  to  take  a sample  of 
sprouted  barley,  and  put  that  into  a bottle,  after  a 
week  you  would  find,  on  opening  the  stopper,  a 
great  rush  of  carbonic  acid,  with  a strong  aroma 
of  alcohol,  together  with  some  ethers.  The  same 
takes  place  with  fruits  undergoing  spontaneous 
decomposition.  There  is  a difference,  however, 
between  the  action  of  the  cells  of  vegetable 
organisms  and  the  yeast  cells,  such  as  I have  called 
your  attention  to  this  evening,  in  that  they  are  not 
able  to  reproduce ; they  do  not  increase ; on  the 
contrary,  they  die  ; and,  therefore,  the  amount  of 
alcoholic  fermentation  produced  by  the  cells  of  the 
sprouted  barley,  or  the  cells  of  fruits,  is  compara- 
tively limited. 

The  conditions  requisite  for  the  vigorous  action 
of  yeast,  and  the  vigorous  growth  of  yeast,  are 
these: — First  of  all,  a certain  amount  of  air  is 
required.  I said  just  now  that  the  organism  was 
compelled  to  obtain  its  oxygen  from  the  decom- 
position of  the  sugar ; but,  if  you  deal  with  an 
organism  you  have  submerged  under  these  con- 
ditions, the  amount  of  alcohol  produced  is  certainly 
great  compared  with  the  ratio  of  its  weight  to  the 
whole  weight  of  the  yeast  produced,  but  the 
amount  of  work  absolutely  done  is  comparatively 
small ; whereas,  by  the  aeration,  to  some  extent,  of 
the  liquid,  or  by  the  employment  of  organisms  that 
have  previously  been  exposed  to  the  air,  there  is  a 
much  greater  activity. 

The  next  matter  of  importance  for  their  vigour 
is  the  presence  of  soluble  albuminoids.  True  it  is, 
of  course,  that  Pasteur  has  shown  that  the  yeast 
organism  is  able  to  attack  amnioniacal  salts,  and  to 
convert  them  into  the  protein  compounds  of  its 
own  structure.  That  is  quite  correct ; but  I am 
speaking  rather  from  the  technical  point  of  view, 
and  in  that  point  of  view  the  presence  of  albu- 
minoids is  necessary  to  active  fermentation,  whether 
of  beer  or  bread. 

The  next  essential  is  the  presence  of  sugars. 
There  must  be  sugars  present  in  order  to  undergo 
decomposition,  producing  carbonic  acid  and 
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alcohol,  and  also  to  enable  the  yeast  organisms, 
as  they  are  multiplying,  to  build  up  new  cell  struc- 
tures by  the  cellulose  formed  from  the  decomposition 
of  the  sugar.  Mne-tenths  of  the  weight  of  ordinary 
yeast,  when  well  dried,  consists  of  albuminoid 
substances,  the  other  tenth  being  matters  derived 
from  the  sugar. 

We  have  seen  that  dust  contains  the  spores  of 
many  organisms,  and  it  becomes  necessary,  when 
using  ferments — obtained  from  beer,  for  example 
— for  the  baker  that  he  should  see  whether  the 
yeast  which  he  has  got  contains  the  particular 
alcoholic  organism  which  he  wants,  or  whether  it 
contains  a large  number  of  other  organisms  that 
produce  acidity— produce,  in  other  words,  decom- 
position of  a kind  unfavourable  to  his  bread- 
making process.  I have  here,  on  the  wall,  diagrams 
representing  ordinary  English  brewers’  yeast,  the 
cells  of  which  are  circular  in  character ; there  is 
Burton  yeast,  which  is  ovoid  in  character;  another 
onerepresents  ordinary  yeast  which  has  remained  for 
a considerable  time  in  a liquid  after  the  fermentation 
has  been  completed.  Such  an  exhausted  liquid  is 
unfit,  of  course,  for  the  continual  growth  and  pro- 
pagation of  the  organisms,  and  you  will  notice  that 
the  organisms  show  distinct  granulations ; these 
granulations  may  be  noticed  in  young  active  yeast 
cells,  but  less  distinctly  than  in  the  old  exhausted 
cells,  in  which  the  protoplasm  has  been  used  up  in 
the  struggle  for  existence. 

I am  afraid  some  of  you  at  a distance  cannot  see 
very  distinctly  in  these  diagrams  the  characteristics 
of  the  different  organisms,  but  I have  placed  on 
the  table  more  than  a dozen  preparations,  which 
you  can  examine  with  the  microscope,  showing  the 
different  appearance  of  the  organisms  which  pro- 
duce healthy  alcoholic  fermentation,  and  also  those 
producing  the  lactic,  acetic,  butyric,  and  ropy  fer- 
mentations. 

Under  ordinary  circumstances,  the  yeast  ferment 
converts  100  parts  of  sugar  into  51  parts  of  alcohol 
and  49  parts  of  carbonic  acid,  and  5 parts  of 
glycerine,  succinic  acid,  and  other  products.  The 
ropy  organism  converts  100  parts  of  sugar  into  51 
parts  of  a peculiar  viscous,  gummy  body,  called 
mannite,  45  of  gum,  and  6 of  carbonic  acid.  This 
ropy  organism,  then,  converts  saccharine  liquids 
into  a thick,  oily,  viscous  mass,  and  occasionally 
it  happens  with  a brewer,  in  the  preparation  of 
beer,  that  a beer  which  was  previously  perfectly 
bright  and  limpid,  pours  out  as  if  it  were  almost 
like  treacle;  and,  if  such  diseased  kind  of  yeast  be 
given  to  a baker,  he  must  expect  a similar  kind  of 
unfavourable  action  on  the  saccharine  matter  he 
has  made  in  his  previous  panification  process. 

If  you  take  one  of  these  peculiar  organisms  of 
mould,  the  mucors,  and  submerge  it  in  a saccharine 
liquid,  it  begins  to  form  separate  cells,  in  the  way 
shown  on  the  drawing ; ultimately,  they  break  up, 
and  they  all  act  much  in  the  same  way,  though 
not  quite  with  the  same  energy  as  the  ordinary 
English  brewers’  yeast.  I have  not  got  a repre- 
sentation on  the  wall  of  German  yeast,  but  it  much 
resembles  the  Burton,  being  ovoid  in  character. 
You  will  see  an  example  under  one  of  the  micro-’ 
scopes. 

London  bakers,  I am  told,  find  that  yeast  from 
certain  breweries  is  much  superior  to  yeast  obtained 
from  others.  Indeed,  I learn  that  many  of  thenx 
are  obliged  to  go  out  of  London  to  the  more  old- 
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fashioned  breweries  in  order  to  get  the  kind  of 
yeast  they  require.  This  is  probably  due  to  the 
fact,  that,  in  the  older  breweries,  a different 
method  of  fermentation  is  carried  on ; the  cleansing 
system,  as  it  is  technically  termed,  is  adopted,  and 
not  the  skimming  system ; but,  with  the  skimming 
system  carried  on  carefully  with  the  microscope, 
one  can  obtain  as  pure  yeast  as  by  what  is  called 
“cleansing,”  where  the  fermentation  is  begun 
and  carried  on  in  large  vessels  down  to  a certain 
stage,  about  one-half,  and  then  it  is  placed  in 
smaller  vessels,  and  there  the  fermentation  is  con- 
tinued by  the  yeast  forcing  its  way  through  the 
bunghole.  In  Burton,  they  use  a combination  of 
bhe  small  vessels,  termed  unions.  Bitter-ale  yeast 
is  not  so  well  adapted  for  bread-making  as  mild-ale 
yeast ; for  this  reason,  that  a large  quantity  of 
hop  has  been  employed  in  the  ]process,  and  the 
tannic  acid  in  the  hop,  together  with  the  oil,  are 
inimical  to  the  activity  of  the  yeast.  Consequently, 
the  yeast  obtained  from  very  highly-hopped  ales 
is  not  so  w^ell  adapted  for  the  baker  as  that 
obtained  from  less  hopped  ales. 

I spoke  just  now  of  the  patent  yeast,  and  it  is 
somewhat  singular  to  find  that  hops  are  always 
used  in  its  production.  Indeed,  I have  been  told  by 
more  than  one,  that,  if  we  were  not  to  use  hops  in 
dealing  with  malt,  it  would  be  impossible  to  get 
any  yeast  formed,  and  that,  if  we  were  to  add  yeast 
to  an  infusion  of  malt  prepared  without  hops,  we 
could  not  get  yeast  formed.  Of  course,  this  is 
erroneous.  It  is  not  much  more  than  three  centuries 
ago  that  hops  were  first  introduced  into  England. 
Old  English  ale  was  not  made  with  hops.  The  use 
of  hops  is  to  aid  the  keeping  qualities  of  the  yeast, 
by  preventing  too  rapid  decay. 

German  yeast  is  very  largely  used  in  England 
now.  It  is  not  a yeast  which  comes  up  to  the 
surface  of  the  beer,  in  the  same  way  as  ours  ; on 
the  contrar}^  it  is  a yeast  which  settles  to  the 
bottom,  and,  therefore,  that  form  of  fermentation 
is  called  “bottom  fermentation,”  whereas  ours  is 
called  “ top  fermentation  ; ” but,  in  their  chemical 
action,  there  is  no  essential  difference  between  them. 
In  each  case  they  convert  saccharine  matter  into 
carbonic  acid  and  alcohol,  and  in  the  same  ratios. 
On  reference  to  the  Board  of  Trade  returns,  I find 
that  in  the  year  1876  we  imported  £406,000  Avorth 
of  yeast  from  foreign  countries ; in  1877,  £437,000, 
and  in  1878,  £468,000  ; so,  apparently,  the  traffic  is 
slowly  increasing.  When  I tell  you  that  in  many 
p>arts  of  England  brewers’  yeast  is  a drug,  and 
that  there  is  not  sufficient  demand  for  it,  it 
does  seem  that  we  ought  to  find  some  means 
of  making  English  toj)  yeast  into  a useful 
servant  to  the  baker,  instead  of  Avasting  it,  and 
having  to  purchase  other  yeast  from  Germany. 
It  is  perfectly  easy,  with  English  top  yeast,  to 
secure,  on  the  one  hand,  that  it  shall  be  a quick- 
gi’owing,  active  yeast,  like  the  German  ; or,  on  the 
other  hand,  that  it  shall  be  sIoav  in  its  action, 
such  as  ordinary  brcAvers’  yeast. 

Good  flour  and  good  yeast,  in  the  hands  of  a 
good  baker,  will,  of  course,  give  us  good  bread. 
But,  after  all,  when  the  Council  of  the  Society  of 
Arts  did  me  the  honour  to  ask  me  to  give  a course 
of  lectures  on  the  chemistry  of  bread-making,  they 
were  not  limiting  their  thoughts  to  the  west-end  of 
London.  A Society  like  ours  thinks  not  merely  of 
the  west  end  of  London,  but  of  all  England ; and 


we  have  to  consider,  as  I have  more  than  once 
pointed  out,  that  we  have,  unfortunately  too  often, 
bad  harvests,  and,  therefore,  bad  flours.  Then, 
again,  there  are  many  bakers  in  country  places,  and, 
perhaps,  one  need  not  go  so  very  far  away  to 
find  those,  who  certainly  require  some  extra 
assistance  in  understanding  the  very  complex 
phenomena  underlying  their  art.  I called  your  I 
attention  to  the  fact,  you  will  remember,  that,  in  I 
our  bad  harvests,  the  peculiarity  of  our  wheats  was 
not  that  there  was  any  deficiency  in  the  total  i 
per-centage  of  albuminoids,  but  that  there  was  a 
less  per-centage  of  the  tough,  elastic,  valuable 
bread-making  gluten;  and  I then  said  that 
something  might  be  done  by  a partial  kiln-dry- 
ing of  the  Avheat,  and  by  so  drying  the  flour 
afterwards,  that  it  should  not  be  ready  to  undergo 
the  degradation  due  to  moisture  which  often 
occurs. 

In  the  process  of  fermentation,  which  I have 
briefly  described  to  you,  we  have  seen  that,  in  the 
sponge  stage,  a considerable  quantity  of  the  flour 
is  left  to  undergo  the  degrading  action  set  up  by 
the  yeast  on  the  soluble  albuminoids  already 
there ; manifestly,  then,  inferior  floui'S  should 
not  be  submitted  to  such  a panification  process, 
for  two  reasons.  In  the  first  i^lace,  there  is  a want 
of  the  proper  elastic  matter  in  the  bread ; secondly, 
a large  amount  of  colouring  matters  is  obtained 
in  the  fermentation.  If  you  will  refer  to  this 
table  of  Oudemans  showing  the  action  of  a 
high  temperature  on  the  albuminoids  of  wheat, 


Composition  of  Barley  and  Malt.  {Oudemans.) 


Starch  

Dextrin 

Sugar 

Cellulose 

Albuminous  ) 
matters  . . . . j 
Fatty  matters  . . 

Ash,  &c 

T orref  action  ) 
Products ....  j 


Barlfa'. 

Malt. 

Air 

Air 

Ejln 

Kiln 

Dried. 

Dried. 

Dried. 

Dried. 

Pale. 

High. 

67-0 

58T 

58-6 

47-6 

5-6 

8-0 

G-6 

10-2 

0-0 

O‘o 

0-7 

0-9 

9-6 

14-4 

10-8 

11-5 

12-1 

13-6 

10-4 

10*5 

2-6 

2-2 

2-4 

2-6 

3-1 

3-2 

2-7 

2-7 

0-0 

0-0 

7-8 

14-0 

you  will  find  that,  when  malt  undergoes  a kiln- 
drying  action,  which  is  at  a temperature  certainly 
lower  than  that  of  the  oven,  there  are  7*8  per  cent, 
of  torrification  products.  Ihese  are  formed,  to  a 
great  extent,  from  the  destruction  of  the  albumin- 
ous matters ; they  are  also  partly  formed  by  the 
action  of  heat  on  the  saccharine  matters.  At  a still 
higher  temqjerature  in  what  is  called  “high  dried  ” 
malt,  we  have  no  less  than  14  per  cent,  of  torrifica- 
tion products,  but  those  coloured  products  are 
almost  entirely  due  to  the  action  of  heat  on  the 
degraded  forms  of  albuminoid  matters,  and  on 
the  dextrin  and  maltose  formed.  Manifestly, 
therefore,  the  inferior  wheats  should  not  be 
submitted  to  the  panification  process.  That  was 
the  conclusion  come  to  some  years  ago  by  Dr. 
Daugleish,  and  he  devised  a system  by  which  one 
may  employ  inferior  wheats  by  using  carbonic  acid 
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made  iu  other  ways,  and  not  by  the  action  of  the 
yeast-organism  upon  the  flour.  Of  course,  tastes 
differ.  I do  not  know  how  many  of  you  like 
aerated  bread,  but  personally  I do  not  like  it. 
There  is  a want,  to  my  taste,  of  that  nice  sweet 
flavour  one  gets  by  the  fermentation  process. 
Those  who  like  aerated  bread  have  certainly  an 
excellent  means  of  using  inferior  flours ; but,  for 
those  who  wish  to  have  the  peculiar  aroma  which 
is  brought  about  by  fermentation,  the  problem 
presents  itself,  how  shall  we  have  carbonic  acid 
manufactured  in  the  ordinary  fermentation  process, 
and  yet  not  obtain  the  highly  coloui’ed  products 
which  are  formed  when  we  carry  on  that  process 
with  inferior  floui*s  ? 

It  seems  to  me  that  we  can  get  over  the  diffi- 
culty by  not  allowing  these  inferior  flours  to  be 
submitted  to  the  action  of  the  albuminoids  of 
yeast,  and,  therefore,  that  in  om’  preparation  of 
the  ferment  we  should  use  the  best  potatoes 
and  the  best  flour.  I did  suggest  that  it  was 
worth  while  to  try  the  effect  of  using  the 
sugar  called  dextrose  in  conjunction  with  potato, 
and  one  might  also  suggest  that  the  potato-starch 
wffiich  comes  so  largely  from  America  and  else- 
where, and  which  can  be  bought  at  21s.  per  cwt., 
might  be  used  along  with  or  in  place  of  potatoes. 
But,  m the  second  stage,  I think  the  important 
change  to  make  is  this : that  we  should  use,  for 
what  is  called  by  the  baker  the  sponge  stage  of 
the  fermentation,  where  it  remains  eight  hours,  a 
quarter  of  the  flour,  and  not  allow  the  flour 
of  the  sponge  to  be  inferior,  so  as  to  un- 
dergo this  very  serious  degradation  by  which  an 
unpleasant  form  of  bread  is  obtained,  and  a high 
colour.  It  seems  to  mo,  that  in  this  stage  one 
ought  to  use  flour  made  from  w'ell-matured  wheats, 
and  that  when  we  come  to  the  comparatively  inert 
stage,  which  only  lasts  for  a short  time,  and  in 
the  presence  of  a comparatively  small  ratio  of 
water,  that  then  we  should  make  use  of  our  in- 
ferior flours,  if  we  are  so  unfortunate  as  to  have 
them.  I suggest  this  as  a method  by  which  we 
may  improve,  not  merely  the  api^earance  of  the 
bread,  but  also  its  digestibility,  because  a heavy, 
sodden  bread,  is  not  the  kind  of  bread  that  lends 
itself  readily  to  the  subsequent  stages  of  fermenta- 
tion, which  I shall  have  to  draw  your  attention  to. 

[At  the  conclusion  of  the  lecture.  Professor 
Graham  drew  attention  to  a series  of  preparations 
of  yeast-organisms  and  starches,  placed  under 
microscopes,  kindly  lent  for  the  purpose  by  Mr. 
Crouch,  of  GG,  Barbican,  London.  He  stated  that 
these  powerful  microscopes,  Avith  an  ^th  objective, 
condenser,  and  other  appliances,  cost  £7  each,  and 
were  marvels  of  excellence  and  cheapness.] 


JUVENILE  LECTURES. 

RECENT  WONDERS  OF  LIGHT. 

By  W.  H.  Preece. 

Lecture  If.— Delivered  9tii  J.yn-uary,  1880. 

I told  you  the  last  time  we  met  together  that 
the  principal  object  I had  in  view  in  these  lectures 
was  not  to  startle  you  with  new  wonders,  but 
to  endeavour  to  train  your  minds  to  observation 
and  experiment,  and  to  exercise  Avhat  is  called 


the  scientific  appheation  of  the  imagination. 
The  exercise  of  this  poAver  is  a constant  source 
of  enjoyment  and  instruction;  m fact,  it  sup- 
plies us  with  a library  that  is  unAvritten  and 
without  Aveight,  and  enables  us  at  all  times  to 
find  something  to  amuse  and  entertain  ourselves. 

Every  science,  of  Avhatever  branch,  is  always 
based  on  facts.  Last  Aveek  I shoAved  you  a feAv 
simple  facts  in  connection  AA'ith  sound.  I shoAved 
you  hoAv  sounds,  or  sonorous  vibrations,  are 
conveyed  and  imparted  to  the  brain.  I showed 
you  that  a medium  Avas  required  to  carry  these 
vibrations  to  the  ear,  and  that  the  medium  in  the 
case  of  sound  Avas  the  air.  There  is,  first,  some 
thing  required  to  produce  the  sound;  secondly,, 
something  to  transmit  the  sound  ; and  thirdly, 
something  to  receive  the  sound  and  impart  it  to 
the  brain. 

In  the  same  way  Avith  light.  Light,  like  sound, 
is  a mere  form  of  vibration.;  and,  again,  like 
sound,  it  requires  some  source  to  set  this  vibra- 
tion going — some  medium  to  carry  the  vibrations 
from  their  source  to  the  receiver,  and  a receiver, 
Yiz.,  that  exquisite  organ,  the  human  eye.  I 
ought  not  to  say  the  human  eye,  because 
animals  and  insects  have  eyes  Avhich  are  still 
more  Avonderful  than  that  of  man.  I ought  tO 
haA^e  brought  the  subject  of  light  before  you 
first,  because  in  that  Avonderful  first  chapter  of 
Genesis,  it  is  noted  that  the  first  thing  created  Avas 
light : “ Let  there  be  Hght ; and  there  Avas  light.” 
But  I gave  sound  the  irrecedence,  because  I 
thought  that  by  shoAving  you  the  simple  Avay  in 
Avhich  sound  is  produced  and  transmitted,  you, 
AA'Oiild  more  readily  gather  some  notion  of  similar 
facts  in  regard  to  light.  I have  said  that  light  is 
vibration ; it  is  the  vibration  of  that  medium  that 
fills  all  space,  called  the  other.  The  process  by 
Avhich  a ray  of  light  is  received  on  the  eye  through 
the  medium  of  the  ether  is  similar  to  that  by  Avhich 
sounds  are  received  by  the  ear.  But  the  velocities 
of  the  tAA'O  kinds  of  vibration  are  very  different. 
You  are  all  familiar  Avith  AvaA^es  on  Avater.  These 
Avaves  traAffi  about  a foot  per  second.  The  Avaves 
or  A'ibrations  of  sound,  I told  you,  travel  at  the 
rate  of  1,100  feet  per  second.  Light  travels  at  the 
rate  of  18G,000  miles  per  second,  and  Ave  may  regard 
this  speed  (as  I said  in  my  last  lecture,  Avhen  speaking 
of  a thunderstorm)  as  practically  infinite.  While 
the  length  of  a sound  Avave  in’oduccd  by  the  voice 
A’aries  betAveen  one  foot  and  seventeen  feet,  that  of 
light  Avaves  varies  botAveen  the  thirty-six  thousandth 
and  the  sixty  thousandth  part  of  an  uich  The  fewest 
number  of  vibrations  the  ear  perceives  is  sixteen  j>er 
second,  but  nearly  fiA'e  hundred  billions  strike  the  eye. 
Of  course  it  is  impossible  to  grasp  such  figures  as 
these  Avitli  our  minds,  and  it  is  only  by  constant 
thought,  research,  and  ingenuity,  that  Ave  can 
form  some  notion  of  the  infinitely  great  and  the 
infinitely  little.  Light,  like  sound,  varies  in  itself 
in  three  Avays,  in  quality,  in  intensity,  and  in  pitch. 
The  quality  of  the  light  is  easily  shoAvn.  We 
have  the  soft  light,  produced  by  the  sun 
burner  in  the  centre  of  the  ceiling,  that  pro- 
duced by  the  various  lamps  before  you,  and 
you  are  all  familiar  Avith  the  yelloAV  light  of  the 
candle  and  the  red  hue  of  the  fire.  So  all  sources 
of  light  vary  in  different  modes  as  regards  their 
quality.  Here  is  a spirit  lamp,  Avhich  I bring 
alongside  this  gas-burner,  and  you  see  the  con- 
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trasl^the  blue  flame  of  the  lamp  and  the  bright 
flame  of  the  gas.  Light  varies  in  intensity. 
Here  you  see  the  mild  light  of  the  spirit  lamp, 
and  later  I will  show  you  the  brilliancy  of  the 
light  produced  by  electricity  as  compared  with 
gas.  The  softest  light  is  that  due  to  phos- 
phorescence, which  is  a case  of  vibration  set  up  in 
certain  bodies  by  light  itself,  and  is  seen  sometimes 
in  the  sea  when  a vessel  is  ploughing  through  it 
on  warm  summer  evenings. 

Sounds  vary  in  pitch.  Notes  of  music  are 
produced  by  the  different  times  with  which  the 
ear  is  struck.  So  in  light  the  pitch  depends 
upon  the  number  of  waves  striking  the  eye  per 
second.  Light,  as  you  are  aware,  as  we  ex- 
perience it,  is  white.  But  this  apparently  white 
light  is  made  up  of  a bundle  of  other  lights,  as 
we  see  in  a rainbow.  In  order  to  show  you  of 
what  a white  light  is  composed,  I will  ask  for 
the  gas  to  be  turned  out,  and  will  cause  a ray 
of  white  light  to  be  thrown  from  a lamp  on  to 
the  screen  on  the  wall.  There  it  is.  You  see  the 
light  burning  in  the  lamp,  and  on  the  screen  you 
see  it  as  refracted,  or  passed  through  a prism  of 
glass.  The  light,  as  it  passes  through  the  prism, 
is  divided,  and  its  rays  are  diverted  byrefrangibility, 
as  it  is  called ; and  this  refrangibility  causes  the 
white  light  proceeding  from  the  lamp  to  be  decom- 
posed into  its  constituent  parts,  which  appear  on 
the  screen  in  the  different  colours  you  see — 
red,  orange,  yellow,  green,  blue,  indigo,  and 
violet.  I always  remember  the  order  in  which 
these  colours  appear  by  repeating  the  sentence, 
which  I learned  from  Mr.  Stokes,  of  memory  ” 
renown,  “Bead  over  your  good  book  in  verse.” 
You  will  never  be  at  a loss  to  remember  the 
order  of  the  colours  of  the  rainbow  if  you  will 
only  impress  that  sentence  upon  your  memory. 
Having  shown  you  how  light  can  be  decomposed, 

I will  now  take  the  reverse  process  and  show  you 
the  re-composition  of  light.  Here  is  a disc,  on 
which  the  different  colours  of  the  rainbow  have 
been  painted.  By  causing  this  disc  to  revolve 
rapidly  you  will  see  that  the  colours,  as  it  were, 
combine  and  make  up  what  appears  to  you  as  a 
dull  grey  or  dirty  white  light.  This  is  the  result  of 
the  rapid  rotation  of  the  disc,  and  the  impression 
of  the  different  colours  painted  on  it  upon  the  eye. 
I dare  say  a good  many  of  you  have  seen  that 
pretty  little  light  proceeding  from  a glowworm. 
Many  of  you,  when  at  sea,  may  have  noticed  a 
beautiful,  brilliant  effect  when  the  vessel  has  been 
rapidly  going  through  the  waves.  This  is  caused 
by  little  insects,  which  give  out  the  effect  called 
phosphorescence.  Those  who  travel  abroad  may 
have  noticed  in  America  those  brilliant  things 
flying  about  called  fireflies.  In  all  these  cases 
light  is  produced,  not  by  combustion,  not  by  burn- 
ing, not  by  the  means  that  we  are  familiar  with  in 
our  houses,  but  by  the  actual  molecular  vibrations 
set  up  by  the  action  of  light  itself.  The  new 
luminous  paint  illustrates  this. I have  several 
articles  which  have  been  coated  with  this  new 
luminant.  Here  is  a card,  which  I will  expose  to 
the  light  for  a second  or  two,  and  now,  on  turning 
down  the  gas,  you  see  that  a luminous  effect  pro- 
ceeds from  the  card.  Mr.  Horne  (whose  firm  are 
agents  for  the  inventor  of  the  article)  will  now  stand 
by  a screen  before  you,  and  we  will  turn  the  light  on 
him  for  a short  time.  There,  now  the  gas  is  down, 


you  see  his  shadow  on  the  screen  surrounded  by  the 
luminosity.  Of  course,  as  he  stood  between  the 
lamp  and  the  screen,  his  figure  prevented  the  light 
from  the  lamp  falling  upon  the  screen ; hence  his 
figure  or  shadow  appears  dark,  surrounded  by  the 
space  upon  which  the  light  had  fallen.  This 
curious  property  has  a future  before  it  in  various 
ways.  For  instance,  not  very  long  ago,  I was 
travelling  in  the  Mediterranean,  and  a poor  French 
soldier,  in  the  middle  of  the  night,  thought  he 
would  like  a bath,  and  descended  into  the  water ; 
but  the  force  of  the  waves  was  too  strong  for  him, 
and  he  was  instantly  carried  away.  The  ship  was 
stopped,  and  we  went  searching  about  for  him  for 
four  hours,  when  we  gave  up  the  search  in  despair, 
and  went  on  our  journey.  We  had  proceeded  more 
than  a mile  or  so,  when  we  came  across  thepoor  fellow, 
who  was  thoroughly  exhausted.  We  picked  him 
up,  but  he  died  after  a few  hours.  Now,  if  we  had 
had  a life-buoy  on  board,  coated  with  this  paint, 
that  could  have  been  thrown  to  the  man  when  in 
the  water,  and  he  would  probably  have  been  able  to 
see  it,  and  might  have  saved  himself.  I have  two 
buoys  here,bne painted  in  the  ordinary  manner,  and 
the  other  coated  with  the  patent  compound.  The 
gas  is  now  out,  and  I wave  the  two  buoys  back- 
wards and  forwards,  and  you  can  see  only  one  of 
the  buoys,  and  that  because  of  the  light  given  out 
by  the  paint.  Here  is  a box  containing  glass 
tubes,  in  which  various  colours  have  been  arranged. 
You  will  see  that  this  kind  of  thing  may  be  useful 
in  a dark  place,  by  producing,  as  it  were,  a 
phantom  spectrum.  [Other  articles  were  shovTi, 
such  as  surfaces,  upon  which  words,  “ Danger,” 
“To  let,”  &c.,had  been  marked  out,  and  a few 
India-rubber  balls,  covered  with  the  paint,  were 
thrown  among,  and  quickly  caught,  by  the  audience. 
Boxes  of  matches  ( given  by  Messrs . Bry  ant  a nd  May ) 
on  the  ends  of  which  paint  had  been  placed,  so  that 
they  were  easy  to  find  in  the  dark,  were  also  dis- 
tributed. The  words,  “Wonders  of  Light,”  were 
also  shown  in  the  dark  on  the  wall.]  While  we 
have  the  sun  to  rule  us  by  day,  and  the  moon  by 
night,  this  new  material  may  be  useful  to  light  up 
the  dark  spots  in  our  domestic  corners. 

From  the  very  earliest  days  man  has  succeeded 
in  producing  light  for  domestic  illumination. 
Striking  two  stones  together  produces  light.  Wax 
and  tallow  were  the  materials  first  used  in  the  old 
time  for  lighting  purposes.  It  is  most  remarkable 
that  the  means  for  producing  artificial  light  were 
rough  and  uncouth  even  up  to  the  beginning  of 
this  century.  The  ancients  used  oil  in  different 
forms ; and,  through  the  kindness  of  Sir  Phillip 
Cunliffe  Owen,  we  have  for  exhibition  here  samples 
of  lamps  used  by  the  Greeks,  Eomans,  and  Egyp- 
tians. In  India  the  primitive  kind  of  oil  lamps 
are  still  in  use.  Lamps,  in  which  olive  oil  was  used, 
are  mentioned  in  the  2oth,  27th,  and  37th  chapters 
of  Exodus.  To  those  who  have  visited  Pome,  one 
of  the  most  interesting  things  to  be  seen  is  a 
sculpture  on  the  Arch  of  Titus,  showing  the  actual 
seven -branched  candlestick  that  was  constructed 
under  the  guidance  and  instruction  of  Moses. 

In  conservative  Egypt,  where  we  find  all  the 
manners  and  customs  "of  the  ancients  carried  out 
now  as  two  thousand  years  ago,  there  we  still  find 
the  same  means  of  lighting  in  use  as  of  yore. 
Coming  to  later  times,  we  have  the  Saxons,  and 
those  who  read  SLf  Walter  Scott  (and  I hope  every 
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one  in  this  room  has  or  will),  find  in  his  books 
many  an  interesting  tale  told  of  the  habits  of  our 
ancestors,  the  Saxons.  There  we  learn  that  they 
used  long  wax  candles,  not  only  for  giving  light, 
but  also  for  telling  them  the  time  of  day.  These 
candles  were  marked  at  certain  intervals,  repre- 
senting time,  showing  how  much  was  consumed 
in  a given  time,  and  so  telling  the  hour  of  day. 
More  than  that,  they  also  had  little  brass  balls  fixed 
into  the  wax,  which,  when  the  wax  was  melted  to 
a certain  point,  fell  into  a brass  basin,  causing  a 
tinkle,  and  so  announcing  the  time.  Through 
the  kindness  of  Messrs.  Field,  I have  several 
specimens  of  dififcrent  kinds  of  candles.  Here  is 
one,  used  at  the  present  day,  called  King  Alfred’s 
candle.  It  is  marked  off  in  spaces,  one,  two, 
three,  &c.;  and,  as  there  are  ten  sjDaces,  I take  it 
the  candle  would  last  ten  hours,  and  so  you  have 
a method  of  keeping  time.  The  candles  which 
King  Alfred  used  were,  I am  afraid,  of  a rough 
manufacture,  large  in  size,  and  from  an  artistic 
point  of  view,  would  compare  very  unfavourably 
'ivith  the  elegant  samples  of  the  present  day  now 
before  you,  bearing  his  name.  Candles  of  the 
present  day  are  sometimes  works  of  art.  Here  is 
one  in  the  shape  of  Cleopatra’s  needle,  a monument 
in  itself,  but  it  has  a wick  down  its  centre,  and  is 
made  to  burn,  and  not  to  be  preserved.  The  light 
given  by  such  a candle  is  a great  contrast  to  that  pro- 
ceeding from’ a farthing  dip.  I remember  the  time 
when  I used  to  be  taken  to  bed  with  a farthing 
dip,  or  something  very  like  one,  with  a piece  of  wire 
work  around  it,  Avhich  was  allowed  to  burn  down, 
and  the  final  smoulder  of  which  gave  off  an  odour 
of  an  almost  unbearable  nastiness,  which  scarcely  left 
my  nostrils  by  next  morning’s  rising  time.  Candles 
have  been  improved  upon  since  those  days,  and  nov/, 
instead  of  filling  our  rooms  and  houses  mth  the 
horrid  smell  given  off  by  the  old  form  of  farthing 
dip,  we  have  an  excellent  light-giving  composite 
candle  which  is  odourless.  The  candles  now-a-days 
are  made  of  purer  matter  than  the  tallow  of  old. 
But,  even  at  the  present  day,  in  out-of-the-way  places, 
the  inns  are  still  lit  up  by  the  old  impure  article. 
It  is  often  a matter  of  surprise  to  me  how  our 
friends  a hundred  years  ago  lived.  The  poor  of 
the  present  day  live  in  brighter,  cleaner,  and 
h^lthier  atmospheres  than  tire  very  richest  a 
hundred  years  ago.  And  those  who  amuse  them- 
selves by  going  to  our  Xational  Gallery  and  seeing 
the  pictures  of  the  past,  will  notice  in  what  a 
miserable  existence  our  friends  of  old  lived.  The 
Haymarket  Theatre  used  to  be  lit  by  candles,  and 
positively,  until  the  year  1842,  the  lessees  were 
restricted,  by  the  conditions  of  their  tenancy,  from 
burning  anything  else,  although  gas  came  into 
existence  in  1813. 

Oil,  of  course,  is  a better  luminant  than  candles, 
but  it  was  only  in  the  last  year  of  the  reign  of 
Charles  II.,  in  1684,  that  oil  was  introduced  into 
the  City  of  London;  and,  in  those  days,  there 
were  people  opposed  to  the  introduction  of  any 
kind  of  light.  Also,  when  oil  was  first  introduced 
for  street  lighting  in  London,  as  I have  said,  it 
was  only  allowed  to  bum  from  six  o’clock  in  the 
evening  to  midnight,  from  Michaelmas  to  Lady- 
day.  It  was  in  the  bad  light  and  bad  smell  of  bad 
oil  and  nasty  tallow  that  our  ancestors  had  to 
spend  their  time  in  their  drawing-rooms  and 
theatres.  True  they  had  wax,  but  wax  was  used 


but  very  little,  and  if  you  look  at  Hogarth’s 
picture  of  “Marriage  a la  Mode,”  you  will  find 
that  about  two  wax  candles  w’ere  used  then  to 
about  twenty  now.  Here  is  a duplex  oil-lamp, 
giving  off  a light  which  many  a Eoman 
would  have  given  his  fortune  for.  Here  is  a 
moderator  lamp,  invented  by  Carcel,  in  which  the 
oil  is  pumped  up  from  a reservoir  by  mechanical 
action.  Here  is  a Silber  lamp,  where  the  wick  is 
supplied  with  oil  by  gravitation,  and  here  is  the 
soft  steady  light  produced  by  a reading  lamp. 

For  those  who  are  interested  in  lamps,  I am  able 
(through  the  kindness  of  Messrs.  Gardner)  to  put 
before  you  one  of  these  lamps  cut  in  two, 
which  show  the  mechanical  skill  that  has  been 
brought  to  bear  even  in  our  household  lamps.  A 
winding-up  clockwork  arrangement  is  set  in 
motion,  which  pumps  up  the  oil  by  mechanical 
action,  so  that  it  shall  flow  gently  over  the  wick, 
and  maintain  (as  you  see  in  a similar  lamp  on  the 
table)  a,  brilhant  and  clear  light. 

Gas  was  introduced  at  the  commencement  of  this 
century,  in  1802.  It  is  a magnificent  thing  in 
itself;  but  one  of  the  greatest  advantages  of  gas  has 
been  that  it  has  driven  the  candlemakers  and 
oil-lamp  makers  to  give  us  a hundredfold  better 
things  than  they  did  before  ; and  so  the  introduc- 
tion of  electricity,  if  it  does  nothing  else,  will  com- 
pel our  Suggs  and  gas  engineers  to  ijroduce  gas- 
lighting  apparatus  as  far  superior  to  those  of  our 
youth  as  these  ordinary  lamps  are  to  the  oil  lamps 
of  the  Greeks. 

Murdoch  introduced  gas  in  1802.  The  manufac- 
tory of  Boulton  and  Watt  was  lighted  up  by  it. 
Through  the  kindness  of  Mr.  Sugg,  I can  shov/  you 
the  manufacture  of  gas  from  the  commencement  to 
the  end. 

When  I was  a boy  at  school,  we  often  used  to  be 
left  in  the  dark.  At  such  times  we  resorted  to  the 
practice  (which  I daresay  every  boy  among  you  is 
familiar  with,  and  which  is  one  of  the  earliest  ex- 
periments I ever  performed)  of  making  gas  with  a 
tobacco  pipe.  It  is  called  the  first  retort.  I have 
a pij)e  here  which  has  been  filled  with  coal,  and  the 
open  end  of  the  bowl  sealed  up.  After  heat  has 
been  applied  to  the  bowl,  smoke  issues  from  the 
stem,  and  on  applying  a light  a flame  is  produced, 
which  is  gas.  This  pipe  was  made  for  smoking, 
and  not  for  making  gas  evidently,  as  it  has  burst. 
However,  the  experiment  is  very  simple,  and  we 
will  pass  on.  Experiments  are  always  very  uncer- 
tain, and  so  frequently  fail,  that  when  a lecturer  is 
successful  in  two  out  of  three  he  is  happy.  There 
is  a tale,  that  Murdoch  and  Fairbaim  were 
going  to  dine  somewhere  in  the  neighbourhood  of 
Manchester  one  night,  and  they  had  to  cross  a dark 
and  dismal  moor.  So  Murdoch  made  some  gas, 
filled  a bladder,  and  put  it  under  his  arm  like 
bagpipes  ; he  then  placed  a tobacco  pipe  at  the 
mouth  of  the  bladder  which  he  held  tightly,  and 
having  applied  a light  to  the  tobacco-pipe,  started 
on  the  journey  with  a light  which  took  them  across 
the  moor.  Gas,  as  you  know,  is  manufactured 
from  coal;  and  here  t have  a working  model  of  a 
complete  gas  manufactory. 

Coal  is  placed  in  the  retort  (which,  in  reality,  is 
nothing  but  a better  form  of  my  pipe  bovvd), 
beneath  which  there  is  a flame.  The  flames  heat 
the  retort  containing  the  coal,  till  the  latter  goes 
off  in  a thick  heavy  smoke,  leaving  behind  coke. 
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That  smoke  is  gas,  but  in  its  present  state  it  is 
charged  with  tar  and  other  matters.  It  passes  into 
what  is  called  the  hydraulic  main,  in  which  is 
placed  a water  valve  that  prevents  the  smoke  from 
going  back  again,  and  collects  the  tar.  Through 
this  hydraulic  main  it  proceeds  to  the  condenser, 
through  which  water  is  slowly  percolating,  which 
carries  away  the  tarry  portion  not  left  behind  in  the 
main.  The  hydraulic  main,  as  I said,  retains  the 
tar.  Passing  through  the  condenser,  the  heavy 
smoke  (as  those  near  can  see)  comes  to  what  are 
called  scrubbers,  which  contain  pieces  of  coke 
through  which  the  gas  passes,  leaving  behind  it 
the  impurities  not  taken  out  in  the  main  or  con- 
denser, and  from  which  it  issues  in  an  invisible 
form.  It  is  not  clean  yet,  but  it  here  takes  the  in- 
visible form.  It  is  still  charged  with  carbonic  acid 
and  sulphurets  of  different  forms.  It  then  passes 
through  a purifier,  consisting  of  lime,  which  ex- 
tracts the  carbonic  acid.  It  then  goes  through  a 
second  purifier,  containing  oxide  of  iron,  which  has 
the  property  of  extracting  the  sulphurets,  princi- 
pally sulphide  of  hydrogen ; and  now  it  is 
thoroughly  purified,  and  passes  into  the  gas- 
holder, from  whence  it  is  pressed  through  the  main 
and  issues  at  the  burner,  where  I have  applied  a 
light.  If  I put  a little  weight  on  the  holder,  you 
will  see  how  I can  add  to  or  diminish  the  pressure 
issuing  at  the  burner.  It  is  by  pressure  of  weights 
on  the  “holders,”  that  gas  is  forced  along  the 
mains  through  the  streets  and  into  our  houses. 

Next  to  the  manufacture  of  gas,  we  have  to 
consider  the  mode  in  which  it  is  burned.  On  a 
bar  here  are  fixed  various  kinds  of  burners,  that 
have  been  introduced  since  the  production  of  gas. 
There  are  the  Cockspur  jet — the  first  one  ever 
introduced;  next,  the  old  ‘‘.fish-tail” — the  fish- 
tail is  made  by  the  gas  passing  through  two  little 
holes  in  the  burner;  Webster’s  ; old  iron  bat’s- 
wing  ; Wadsworth’s  ; Bronner’s  ; hollow  top, 
which  consumes  a large  quantity  of  gas,  and  is, 
therefore,  only  used  for  large  spaces  ; the  old  iron 
Argand ; the  Bray  ; the  Albert ; shadowless  ; and 
Sugg’s  London  Argand.  The  Argand  takes  its 
name  from  the  inventor.  It  succeeds  in  extracting 
from  gas  more  light  than  the  common  form  of 
burner.  The  Albert  is  the  burner  that  has  given 
such  satisfaction  in  our  streets,  offices,  and  houses. 
But  the  large  London  Argand  brought  out  by 
Mr.  Sugg  is  the  greatest  achievement.  It  has 
taken  the  wind  out  of  the  sails  of  some  of  our 
electrical  people,  and  shows  how  the  streets  of 
London  can  be  lit  up  with  a light  of  intense  bril- 
liancy. Here  is  one  fitted  up  complete,  and  on 
lighting  you  see  the  splendid  light  produced.  It 
is  equal  to  200  candles,  which,  in  reality,  is  a light 
not  far  short  of  some  of  the  electric  lights.  Here 
is  another  new  process,  called  the  albo-carbon.  It 
is  a little  jet  of  gas,  consuming  about  one  foot  per 
hour,  and,  in  the  round  box  above  it,  there  is  one 
of  the  refuses  of  the  gas  manufactory,  called 
napthaline.  As  the  gas  comes  from  the  main,  or 
meter,  it  passes  through  this  napthaline,  which 
increases  its  brilliancy  many  times.  We  have  an 
ordinary  burner  close  by  for  comparison,  and  the 
effect  of  the  napthaline  on  the  one  burner  is  very 
evident  from  the  increased  brilliancy  of  the  light. 

Before  leaving  this  point,  I ought  to  show  you  a 
fact  that  every  householder  should  be  acquainted 
with,  and  that  is,  that  the  quantity  of  light  given 


off  by  our  burners  depends  very  much  on  the 
pressure  with  which  it  is  forced  through  the  jet. 
Some  time  last  year  there  was  considerable  corres- 
pondence in  the  newspapers  about  gas  bills. 
Many  householders  found  to  their  astonishment 
that  their  gas  bills  were  doubled.  This  simply 
arose  from  the  fact  that  the  gas  companies,  for 
purposes  of  their  own,  increased  the  pressure 
through  the  main ; the  result  was,  that,  instead  of 
burning  gas  at  about  eight-tenths  pressure,  that 
force  was  very  much  increased.  To  equalise  such 
variation  of  pressure,  a regulator  becomes  necessarj', 
either  at  the  meter  or  burner,  which  will  allow  the 
gas  to  be  consumed  without  waste.  To  illustrate  this , 
Mr.  Sugg  has  kindly  drawn  up  the  diagram  before 
you.  Gas  enters  with  a normal  pressure  of  eight- 
tenths  of  an  inch.  Upon  an  unregulated  burner, 
such  pressure  gives  a light  of  5 -9  candles;  on  a 
regulated  burner,  the  same  quantity  would  give  a 
light  of  15’29  candles.  If  the  pressure  be  gradually 
increased  on  an  unregulated  burner,  the  light  would 
be  increased,  but  not  in  equal  x^roportion;  and  if 
we  went  up  to  a pressure  of  1‘7,  we  should  only 
get  a light  of  9*1  candles,  as  compared  with  the 
normal  pressure,  0’8,  with  lighting  power  of  5*9 
candles.  From  this  point  the  proj^ortional  increase 
of  light  diminishes  with  the  pressure,  and  if  the 
pressure  on  the  main  were  increased  to  two  inches, 
the  light  power  through  an  unregulated  burner 
would  only  be  6’6  candles.  So  that  between  one 
and  two  inches  pressure  we  only  gain  two-tenths 
of  a candle  in  lighting  power,  while  the  consump- 
tion of  gas  increased  from  5 '8  to  8*9  feet  per  hour. 
In  other  w'^ords,  if  your  gas  bill  cost  £58,  it  would 
be  increased,  under  the  high  pressure,  to  £89,  Avith 
scarcely  any  appreciable  increased  light.  Mr. 
Sugg’s  regulator  counteracts  this  extra  pressure, 
and  the  adoption  of  it  will,  in  a very  great  measure, 
dispel  the  recent  alarm.  Let,  therefore,  those 
householders  who  take  knowledge  of  their  gas  bills, 
look  to  their  burners  and  regulators. 

All  these  illuminating  effects  that  I have  shown 
you  have  been  due  to  flame.  What  is  this  flame  ? 
I have  shown  you  candles,  oil  lamps,  and  gas,  and 
in  each  case  flames  are  produced.  I will  show  you 
what  a flame  is.  Here  is  a single  candle  where  we 
have  combustion  going  on.  Heat  is  produced,  and 
something  burned.  Now  what  is  being  burned  in 
that  candle  ? If  I pass  a white  clean  card  through 
the  flame  gently,  you  will  see  in  a very  short  time 
that  something  is  deposited.  This  deposit  is 
carbon  in  a very  fine  form.  Therefore,  to  pro- 
duce flame,  there  must  be  something  to  be 
burnt,  and  something  to  burn  it  with.  Heat 
and  light  are  identical.  The  greater  the  light 
the  greater  the  heat,  and  the  whole  question 
before  us  of  producing  a good  light  is  to  produce 
an  intense  heat ; the  best  illuminant  is  dependent 
on  our  being  able  to  concentrate  the  greatest  heat 
on  the  smallest  quantity  of  matter.  To  produce 
flame,  matter  is  required.  Here  is  a pale  blue 
flame,  and  you  see  on  my  blowing  matter  into 
it,  in  the  shape  of  lycopodium,  I am  able 
temporarily  to  enlarge  the  flame  enormously. 
But  I want  to  increase  the  heat.  Here  is  a piece 
of  coal.  I will  just  set  it  burning,  and  throw  upon 
it  a stream  of  oxygen.  This  oxygen  being  pure, 
intensifies  the  action  of  combustion  in  the  coal, 
which  increases  the  heat  produced,  and,  in  conse- 
quence, we  get  a much  brighter  and  more  beautiful 
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light.  Here  is  a common  flask  which  contains 
oxygen.  I put  into  it  a piece  of  carbon,  and  you 
see  at  once  that  the  oxygen  combines  with  the 
carbon  and  produces  that  violent  motion  you  see 
going  on.  The  intensely  brilliant  sparks  given  off 
are  really  beautiful.  Here  is  a piece  of  magnesium 
which,  on  the  application  of  a light,  burns 
with  great  intensity  in  the  atmosphere,  and, 
consequently,  the  light  given  is  brilliant  and 
dazzling.  As  I said,  to  produce  intense  light  we 
must  have  intense  heat,  and  to  maintain  this 
intense  heat  we  must  call  in  the  aid  of  electricity. 
There  are  many  ways  of  producing  electricity. 
One  way  is  by  making  wires  turn  very  rapidly  in 
front  of  a magnet.  E ere  is  a little  machine  that 
consists  of  a magnet  with  a coil  of  wire  inside. 
By  turning  the  handle  I rotate  the  coil  very 
rapidly,  and  produce  electricity,  which  appears  in 
the  form  of  heat  in  the  illuminated  tube  on  the 
table.  Also  I produce  electricity  by  the  con- 
sumption of  zinc  in  a battery  below,  and  on  join- 
ing the  two  wires  attached  to  that  battery  to  the 
platinum  vdre  suspended  over  the  table,  you  will 
see  it  illuminated;  and  on  my  increasing  the 
power  of  the  battery,  the  heat  in  the  wire 
iDecomes  more  intense,  till,  finally,  it  is  severed. 
That  wire  is  platina-iridium,  and  you  noticed  the 
beautiful  soft  glow  it  gave  off.  That  is  the  prin- 
ciple upon  which  all  electric  lamps  of  the  incan- 
descent kind  are  based.  Here  is  another  kind  of 
lamp  which  is  produced  by  what  is  called  the 
electric  arc.  This  is  the  first  form  in  which  the 
electric  light  was  discovered  in  1806  by  Sir 
Humph  ly  Davy.  Here  are  two  pieces  of  carbon 
joined  to  a battery,  and  you  see,  when  I hold  them 
near  each  other,  the  electric  current  bridges  over 
the  space,  foraiing  a brilliant  white  light,  which  is 
called  the  electric  arc.  Here  is  an  electric  lamp 
based  on  the  arc  principle,  the  two  pieces  of  carbon 
being  regulated  at  the  proper  distance  by  clockwork; 
it  is  called  the  Serrin  lamp.  The  electric  current 
passing  from  one  carbon  to  the  other  carries  with 
it  a mass  of  small  particles  of  carbon,  which  it 
raises  into  an  incandescent  state,  producing  heat, 
and  thereby  light.  This  carrying  away  of  particles 
from  one  of  the  carbons,  of  course,  causes  it  to 
wastQ  gradually  away  at  a greater  rate  than  the 
other  carbon,  and  much  ingenuity  and  skill  have 
been  brought  to  bear  on  the  point  to  produce  some 
means  by  which  the  uniform  consumption  of  the 
carbon  can  be  guaranteed.  There  are  specimens  of 
several  kinds  of  electric  lamps  of  this  character  on  the 
table,  which  are  very  interesting.  But  one  of  the 
most  ingenious  systems  is  that  of  Jablochkoff,  which 
dispenses  entirely  with  complicated  machinery  in 
the  lamp  by  making  a “ candle.”  This  candle  con- 
sists of  two  rods  of  carbon  separated  by  plaster  of 
Paris.  These  lamps  are  fitted  with  four  candles,  each 
of  which  burns  for  two  hours,  and  as  one  goes  down 
another  is  brought  into  play,  so  that  eight  hours’ 
continuous  bght  is  given  off  by  the  lamp  before 
fresh  carbons  are  required.  This  particular  kind 
of  candle  is  really  an  arc,  although,  to  a certain 
extent,  it  becomes  an  incandescent  light,  because 
the  particles  of  matter  between  the  ends  of  carbon 
assume  a very  high  temperature. 

I will  now  show  you  an  electric  arc  reflected  on 
the  screen.  There  you  now  see  the  two  carbon 
points  very  close  together.  The  positions  of  them 
are  reversed  to  those  of  actual  practice,  on  account 


! of  the  reflection.  You  will  now  notice  the  carbons 
approach  and  actually  touch,  but  are  again 
instantly  separated.  This  was  due  to  a slight 
interruption  of  the  current  from  some  cause,  but 
on  recovery,  as  it  were,  of  the  current,  the  carbons 
separate,  and  you  can  observe  the  process  of  com- 
bustion going  on.  The  light  that  fills  this  room  is 
that  given  off  by  the  lambent  flame  you  can  see 
surrounding  the  arc  ; and  it  is  the  arc  itself 
which  gives  off  the  intense  heat  producing  the 
flame  and  light.  On  close  inspection,  by  reflecting 
the  light  in  this  manner,  you  can  trace  out  the 
formation  of  the  light  in  all  its  minuteness,  even 
to  the  little  globules  that  are  formed  in  its  pro- 
duction. 

To  return  to  the  J ablochkoff  light.  Through  the 
kindness  of  the  Societe  Generate  d’Electricite,  who 
are  employed  in  London  in  lighting  up  the  Thames 
Embankment  and  many  other  places,  we  have  two 
wires  from  their  place  beneath  Charing -cross- 
bridge brought  to  this  room.  The  engine  which  is 
now  pumping  electricity  for  the  illumination  of  the 
Embankment  is  also  pumping  electricity  up  to  ns 
through  the  two  wires  I have  mentioned,  and  I 
will  now  ask  Mr.  Berly  to  throw  these  currents 
of  electricity  into  the  lamps  that  are  fixed  in  this 
room.  There,  as  you  see,  he  merely  turns  a handle, 
and  instantly  the  electricity  that  has  been  formed 
underneath  Charing-cross-bridge  is  brought  to  this 
room,  and  acting  upon  lamps,  similar  to  those  I 
have  explained,  it  produces  the  brilliant  light  now 
filling  the  room.  The  light  is  so  intense  that  the 
effect  of  turning  the  large  gas  sunlight  in  the  centre 
of  the  ceiling  on  and  off  is  scarcely  noticed,  and  we 
are  now  in  a cold  brilliant  light  that  does  not  vitiate 
the  atmosphere,  and  one  that  is  doubtless  destined 
to  do  great  wonders;  but  undoubtedly  its  greatest 
benefit  will  be  to  force  our  Suggs  and  gas  engineers 
into  activity  to  give  us  better  gas  and  better 
burners.  The  light  produced  varies  with  the 
strength  of  the  current. 

A great  deal  of  nonsense  has  been  talked  about 
electricity  and  about  gas.  We  have  been  startled 
lately  by  telegrams  from  the  other  side  of  the 
Atlantic ; and  to  those  who  can  read  those  tele- 
grams properly,  they  announce  nothing  but  the 
most  outrageous  nonsense.  We  have  a correspond- 
ent of  one  of  our  papers,  telegraphing  across  the 
Atlantic,  that  an  electric  lamp  has  been  produced, 
which  gives  for  lOd.,  a light,  equivalent  to  ten 
thousand  cubic  feet  of  gas.  Now,  ten  thousand 
cubic  feet  of  gas,  where  I live,  cost  £1  10s.,  and 
to  produce  anything  in  the  form  of  an  electric  light 
which  would  do  as  announced,  would  certainly  be 
a great  wonder.  But  in  the  first  part  of  this  self- 
same telegram,  it  is  said  that  Mr.  Edison  has  pro- 
duced alight  which  gives  only  16-candle  power,  and 
that  one  horse-power  will  maintain  eight  of  these 
lights  going.  To  some  this  may  seem  a very  extraor- 
dinary fact,  but  to  us,  who  know  something  about 
gas  and  electricity,  it  is  by  no  means  so ; for  we 
know  that  in  this  City  of  London  we  are,  at  this 
moment,  producing  ten  times  the  amount  of  light 
per  horse  power  by  electricity.  Siemens  produces 
in  his  machine  exactly  ten  times  the  power  of  the 
light  recently  produced  in  New  York.  But  more 
than  that,  gas  itself  does  just  the  same  as  this 
vaunted  light,  if  not  more.  The  amount  of  coal 
consumed  in  producing  one  horse  power — three 
pounds  weight — will  produce  142- candle  power  by 
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gas.  Sd  that  taking  Mr.  Edison’s  machine  of 
one  horse-power  as  maintaining  eight  lights  of  16- 
candle  power  each,  producing  a total  of  128 
candles,  the  startling  announcement  in  its  result 
comes  out  actually  below  the  candle  power  in  gas 
produced  by  the  same  quantity  of  coal ; and  hence 
this  wonderful  discovery  that  sends  our  gas  stock 
down,  I don’t  know  how  many  per  cent,  is  really 
worse  in  candle  power  than  the  gas  we  burn  in 
London. 

However,  electricity  will  certainly  have  its  day. 
It  produces  a brilliant  and  beautiful  light.  Those 
who  go  to  the  British  Museum  can  read  and  study 
under  a light  as  soft  and  brilliant  as  that  of  day- 
light. There  are  halls  and  buildings  where  gas  is 
injurious  to  health.  For  instance,  at  the  General 
Post-office  we  have,  in  a large  gallery,  over  a 
thousand  people  at  work  at  a time,  and  when  all 
the  gas  burners  are  going,  five  million  cubit  feet  of 
air  are  vitiated  every  hour,  and  of  that  figure  four- 
fifths  are  vitiated  by  the  gas.  Eow,  if  the 
electric  light  be  used  in  that  gallery,  and  the 
injurious  vitiation  by  the  gas  prevented,  you  can 
see  at  once  what  a great  hygienic  improvement 
will  be  affected.  I have  not  the  slightest  doult 
that  the  introduction  of  electricity  for  lighting 
purposes  will  not  be  to  the  detriment  of  gas,  be- 
cause the  chief  value  of  gas  is  its  heat-producing 
property,  and  while  the  electric  light  may  sweep 
off,  as  it  were,  a certain  excrescence  of  the  present 
method  of  employing  gas  for  lighting,  gas  will  be 
brought  into  our  homes  and  houses  for  warming 
and  heating  purposes  to  a much  greater  extent 
than  at  present. 

There  is  another  point  connected  with  electric 
lightmg,  and  it  is,  that  in  showing  you  the 
electric  light  in  this  tube  I used  the  muscular 
power  of  my  arm.  In  the  shed  beneath  Char- 
ing-cross-bridge  there  is  a steam-engine,  and 
there  the  heat  of  the  coal  produces  steam  in  the 
boiler,  which  produces  motion  in  the  engine.  The 
motion  of  the  engine  produces  electricity  in  the 
machine,  and  this  electricity  is  transmitted  by 
wires  to  various  places,  and  there  produces  heat 
and  light,  and  so  v/e  have  a complete  interchange 
of  the  forces  of  nature.  But  we  are  not  dependent 
upon  steam-engines,  Yv^ater  may  be  used.  Wind- 
mills and  waterfalls  are  available  for  the  purpose. 
Dr.  Siemens  has  suggested  that  the  Falls  of 
Niagara  might  be  utilised  to  light  up  New  York  ; 
and,  at  the  present  moment.  Sir  William  Arm- 
strong uses  a waterfall  in  his  grounds,  near  New- 
castle-on-Tyne,  to  run  one  of  the  wondrous 
machines,  producing  currents  of  electricity,  which 
supplies  light  for  his  library. 

In  giving  you  these  two  lectures,  especially  the 
one  to-night,  I have,  I know,  omitted  a great 
many  things  that  I might  have  said.  I have 
several  experiments  on  the  table  unperformed,  but 
we  always  have  a great  enemy  on  these  occasions, 
and  that  great  enemy  is  Time.  It  is  very  difficult 
in  a succmct  and  clear  course  to  bring  these  rather 
complicated  facts  before  you,  except  by  taking 
them  step  by  step  from  the  earliest  and  simplest 
elementary  forms  to  those  in  which  they  have  been 
skilfully  and  practically  applied.  It  is  much 
better,  if  one  wants  to  know  these  things,  to  find 
out  for  oneself,  as  I have  said,  from  practice — by 
experiment  and  trial.  Heading  is  very  soon 
forgotten,  but  facts  that  are  brought  to-  us 


by  trial,  by  zeal  and  experiment,  are  in- 
variably fixed  indehbly  upon  the  memory. 
There  is  something  extremely  interesting  in 
all  these  scientific  pursuits,  and  especially  when 
we  find  that  the  applications  of  science  arc 
brought  even  to  our  very  doors,  and  have  become 
matters  of  daily  use.  Science  itself,  in  all  its 
branches,  leads  up  insensibly  from  that  which  is 
tangible  to  that  which  is  mtangible  ; from 
the  real  to  the  ideal.  But  to  the  mind  that  is 
properly  constituted,  one  of  the  great  advantages 
of  even  a slight  knowledge  of  a branch  of  science 
like  this,  is  that  it  leads  one  insensibly  “ through 
Nature  up  to  Nature’s  God.” 


At  the  conclusion  of  the  lecture — 

The  Chairman  (Lord  Alfred  S.  Churchill),  in  pro- 
posing’ a vote  of  thanks,  said  : — It  now  becomes  my 
pleasant  duty  to  move  that  the  be^t  thanks  of  this 
meeting’  be  given  to  Mr.  Preeco  for  his  mo&t  able,  lucid 
and  instructive  lecture,  to  which  we  have  attentively 
listened.  I am  sure  you  will  all  agree  to  this  motion 
with  the  most  hearty  spirit.  It  has  never  been  my 
pleasure  to  listen  to  a lecture  more  instructive  than  this 
one.  It  has  been  with  great  clearness  that  Mr.  Prccce 
has  traced  up  the  history  of  light  from  the  \evj  earliest 
days  to  the  present  moment.  These  beautiful  lights 
now  before  us  are  among  the  most  remarkable  applica- 
tions of  science  in  the  present  day.  Mr.  Preece  has 
favoured  us  -with  the  many  admirable  experiments,  and 
I think  you  will  ail  agree  with  mo  in  voting  him  the 
most  hearty  thanks  of  this  meeting. 

Mr.  Preece — Lord  Alfred  Churchill,  and  Ladies  and 
Gentlemen: — If  it  is  a pleasant  duty  to  you  to  accord  a 
vote  of  thanks  to  me,  it  is  ten  thousand  times  a more 
pleasing  duty  to  me  to  have  to  accord  my  vote  of  thanks, 
as  well  as  yours,  to  those  who  have  so  ably  assisted  me 
in  bringing  these  lectures  before  you.  Without  the 
assistance  of  Mr,  Stroh,  Mr.  Sugg,  Mr,  Ladd,  j\Ir. 
Horne,  Mr.  WiUmot,  Mr.  Berly,  Messrs.  Field,  Messrs. 
Siemens,  and  other  gentlemen,  it  would  have  been  im- 
possible for  me  to  have  collected  together  materials  for 
the  performance  of  the  experiments  you  have  seen,  and, 
therefore,  your  thanks  are  as  much  due  to  those  gentle- 
men, who  have  assisted  me,  as  they  are  to  me,  who  have 
only  done  my  duty. 


SIXTH  OEDINARY  MESTIHG. 

Wednesday,  January  14th,  1880  ; Ja:mes 

Glaishee,  F.R.S.,  President  of  the  Photographic 
Society  of  Great  Britain,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Andrews,  William,  16,  Telegraph -street,  E.C, 

Boldero,  John,  jvm.,  Norfolk-house,  3,  St.  John’s-wood« 
road,  N.YA 

Boult,  Alfred  J.,  323,  High  Holbom,  W.C. 

Cole,  Granville,  Ph.D.,  31,  Lombard-street,  E.C. 

Cole,  Yicat,  A.R.A.,  Little  Campden-house,  Kensing- 
ton, AY. 

Eckstein,  William,  43,  Scarsdale -villas,  Kensington,  W. 
Fenner,  W.  H.,  Beckton  Gas  Works,  North  Woolwich. 
Foreman,  Ernest,  1,  Gresham- villas,  Stanstead-road, 
Forest-hill,  S.E. 

H 'inter.  Major  C.  F.,  Lawn -cottage.  Chipping  Barnet, 
Herts. 

Leveson,  Edward  John,  Anerley,  S.E. 

Merryman,  William  Hem-y,  118,  Ledbury-road,  Bays- 
water,  AY. 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  January  16,  1880. 


1S5 


Payne,  Everett  Jesse,  Messrs.  John  Hall  and  Co.,  79, 
Cannon -street,  E.C. 

Perry,  The  Right  Rev.  Lord  Bishop,  32,  Avenue-road, 
Regent’ s-park,  N.'W. 

Reay,  Lord,  6,  Great  Stanhope-street,  W. 

Rose,  George  Daniel,  28,  Page-street,  Westminster, 

S.W. 

Russell,  Thomas,  F.R.G.S.,Haremere-hall, Hurstgreen, 
Sussex. 

Sha-sv,  John,  College -place,  Derby. 

Shean,  Arthur  William  Charles,  F.R.G.S.,  18,  Finsbury- 
circus,  E.C. 

Thomson,  James  Duncan,  St.  Peter’s -chambers,  Com- 
hiU,  E.C. 

Turnbull,  Alexander,  118,  Belsize-park-gardens,  N.W. 
Wood,  John  Denniston,  82,  Ladbroke- grove,  Notting- 
hiU,  W. 

Wood,  Thomas,  Stafford. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Bayley  - Worthington,  Gibbon,  2,  Porchester  - gate, 
Hyde -park,  W. 

Couchman,  Colonel,  40,  Pembridge -villas,  W. 

Garston,  W.  E.,  Blenheim-house,  Marlborough-road, 
N.W. 

Hall,  John  Parkinson,  Crane-house,  Great  Yarmouth. 
Peake, W.  H.,  29,  Gerrard- street,  Soho, W., and  BaUiam. 

The  paper  read  was : — 

MODERN  AUTOGRAPHIC  PRINTING 
PROCESSES. 

By  Thomas  Solas,  F.C.S. 

Although  the  lithographic  method,  as  carried 
out  in  conjunction  with  the  steam  printing 


printing  process,  there  are  innumerable  occasions 
which  call  for  the  rapid  production  of  small 
numbers  of  autographic  prints.  Of  late  years 
many  very  convenient  methods  of  attaining  this 
end  have  been  devised,  but  before  illustrating  the 
more  important  of  these  to  you,  I should  like  to 
show  you  how  simply  and  easily  zincographic 
printing  can  be  performed  in  an  amateur  fashion  ; 
zincography  being  similar  to  lithography,  except 
that  a zinc  plate  is  employed  in  the  place  of  the 
lithographic  stone. 

Here  is  a sheet  of  the  so-called  transfer  paper ; 
this  being  merely  a moderately  fine  paper  which 
has  been  brushed  over,  on  one  side,  with  a mucil- 
aginous mixture  prepared  by  boiling  together  the 
following  materials  : — Water,  1,000  parts;  starch, 
100  parts ; gamboge,  6 parts ; glue,  1 part.  I 
will  now  -write  on  the  transfer  paper  with  the 
ordinary  commercial  lithographic  writing  ink,  this 
having  been  rubbed  up  with  -water  like  an  artist’s 
water-colour.  The  writing  being  now  dry,  it  is 
necessary  to  somewhat  moisten  the  back  of  the 
transfer  by  means  of  a damp  sponge  ; after  which 
it  is  laid,  face  downwards,  on  a sheet  of  ordinary 
roofing  zinc,  this  having  been  previously  cleaned 
by  means  of  emery  cloth.  Both  being  now  passed 
together  under  the  roller  of  this  small  press,  you 
see  that  the  transfer  adheres  to  the  metal  plate ; 
but  on  damping  the  back  of  the  paper,  it  becomes 
'easily  removable,  lea-ving  the  -wTiting  on  the  zinc. 
The  face  of  the  zinc  plate  is  now  gently  rubbed 
over  with  mucilage  of  gum  arabic,  which,  by  the 


bye,  is  all  the  better  for  being  sRghtly  sour ; and 
the  excess  of  gum  having  been  sponged  off,  an 
india-rubber  inking  roller,  charged  with  ordinary 
printer’s  ink,  is  passed  over  the  still  damp  zinc 
plate  a few  times.  The  ink,  as  you  may  see,  takes 
only  on  the  lines  of  the  transferred  writing,  and 
it  is  now  merely  necessary  to  lay  a sheet  of  white 
paper  on  the  plate  and  to  pass  both  through  the 
press  in  order  to  obtain  an  impression — an  exact 
reproduction  of  the  original  writing,  as  you  see. 
Any  number  of  copies  can  be  printed  by  repeating 
the  operations  of  damping  and  inking ; while  the 
zincographic  process,  as  thus  simplified,  is  rapid, 
economical,  and  within  the  reach  of  everyone. 

The  lithographic  process,  as  also  the  zincographic, 
is  often  used  with  great  advantage  in  conjunction 
with  photography  ; especially  in  those  cases  where 
the  original  writing  was  not  executed  in  the  sapo- 
naceous ink  which  is  used  for  transference  to  the 
stone  or  the  zinc.  As  I recently  illustrated,  in  this 
room,  the  various  methods  of  preparing  a transfer 
by  photographic  means,  it  is  not  necessary  to  enter 
into  any  particulars  at  the  present  time.  I have, 
however,  placed  on  the  table  some  stones  bearing 
photolithographic  impressions,  together  with  some 
prints  and  transfers  produced  by  the  agency  of 
photography. 

I wish  to  call  your  attention  to  a very  successful 
application  of  photography  to  autographic  print- 
ing as  regards  long  numbers.  This  small  volume, 
called  “ Dramatic  Notes,”  is  a very  readable  little 
book,  recently  published  by  David  Bogue;  and  the 
numerous  illustrations  therein  would,  at  first  sight, 
be  naturally  taken  for  impressions  from  wood  blocks 
or  other  typographic  printing  surfaces.  This  is 
not,  however,  the  case  ; the  illustrations  being,  in 
reality,  photo-lithograi)hs  : and  they  were  printed 
on  the  sheets  after  the  typographic  matter  had 
been  impressed,  blank  spaces,  being,  of  course  left 
for  them.  It  is  very  interesting  thus  to  find  photo- 
lithography in  successful  competition  with  block 
I printing  for  book  work.  In  this  case  the  photo- 
lithographic work  was  executed  by  Mr.  W.  Griggs, 
of  Peckham. 

For  a long  time  zincography  and  lithography 
were,  to  all  intents  and  purposes,  the  only  auto- 
graphic printing  methods  in  use ; if  we  except  the 
ordinary  copying  process  on  thin  paper,  and  Wedg- 
wood’s manifold  writer ; but  neither  of  these 
requires  consideration  in  the  present  communica- 
tion. In  the  year  1871,  Mr.  E.  de  Zuccato  intro- 
duced a process  which  he  termed  ‘ ‘ electro-chemical 
printing, ” and  I will  proceed  to  illustrate  the 
principle  of  this  invention  ; although,  as  a matter 
of  practice,  it  is  noAV  superseded  by  other  pro- 
cesses. 

Here  is  an  iron  plate  which  has  been  varnished 
over  with  a resinous  varnish,  and  by  means  of  a 
steel  point  I will  trace  through  the  varnish  so  as 
to  lay  the  metal  bare  in  places.  The  iron  plate  is 
now  laid  on  the  bed  of  a press,  and  some  sheets  of 
thin  jiaper,  moistened  with  a solution  of  potassium 
ferrocyanide,  are  placed  on  it.  A copper  plate 
being  now  put  over  the  moistened  paper,  moderate 
pressure  is  applied.  The  iron  plate  is  next  con- 
nected with  the  carbon  of  a voltaic  battery,  while 
the  copper  plate,  which  covers  the  moistened 
paper,  is  connected  with  the  zinc  of  the  battery. 
Under  these  circumstances  the  iron  dissolves  at  all 
these  places  where  the  varnish  was  removed  by 
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means  of  the  style;  and  Prussian  blue  being 
formed  by  reaction  with  the  potassium  ferro- 
cyanide,  parts  of  the  papers  become  imprinted 
with  blue  characters,  these  corresponding  exactly 
with  the  original  tracings  on  the  varnished  iron 
plate.  You  see  that  the  writing  is  imprinted  on 
each  of  the  sheets  of  paper  used,  and  as  the  colour- 
ing matter  goes  quite  though,  the  writing  can  be 
read  from  either  side. 

This  method  of  printing  was  suggested  by 
Bain’s  electro-chemical  telegraph ; and  it  has  itself 
suggested  to  Mr.  Zuccato  another  and  simpler 
method  of  printing,  which  he  calls  “ papyro- 
graj)h.” 

Here  is  a sheet  of  fine  paper  which  has  been  satu- 
rated with  a resinous  varnish  and  dried.  On  it  I 
now  write  with  an  ink  consisting  of  a strong  solu- 
tion of  caustic  soda,  slightly  coloured  in  order  to 
be  more  obvious  to  the  eye.  The  soda  immediately 
attacks  the  resinous  preparation  of  the  paper,  con- 
verting it  into  a soap.  The  sheet  is  now  floated 
on  water,  the  written  side  being  upwards;  and  the 
water  soon  penetrates  the  softened  parts  making 
the  written  lines  to  stand  up  in  bold  relief  as 
ridges  of  fluid.  The  paper  is  now  removed  from 
the  surface  of  the  water  and  pressed  between  folds 
of  blotting  paper,  after  which  it  is  once  more 
floated  on  the  surface  of  the  water  and  again 
blotted  off,  in  order  to  remove  the  remainder  of  the 
resin  soap.  The  sheet  thus  prepared  forms  a stencil 
of  which  the  general  ground  is  impervious  to  mois- 
tm’e,  while  the  written  lines  being  denuded  of  varnish, 
are,  therefore,  quite  porous,  and  they  afford  an 
easy  passage  to  an  aqueous  liquid.  In  the  early 
days  of  papyrograph  printing,  a pad,  saturated  with 
persulphate  of  iron,  was  placed  at  the  back  of  the 
stencil,  while  the  paper  to  be  printed  on  was 
moistened  with  a solution  of  ferrocyanide  of 
potassium.  The  iron  salt  being  forced  through  the 
porous  lines  by  a gentle  pressure,  reacted  on  the 
ferrocyanide;  a blue  impression  was  the  result.  It 
is  now,  however,  found  to  be  more  convenient  to 
print  from  the  stencd  by  means  of  an  aniline 
colour  dissolved  in  glycerine,  and  the  colouring 
power  of  this  kind  of  ink  is  so  great  that  dry 
paper  may  be  used  for  receiving  the  impression. 
Here,  then,  is  a velvet  pad  which  has  been 
moistened  with  a solution  of  aniline  blue  in 
glycerine,  and  on  it  I lay  the  paper  stencil,  this 
having  been  previously  brushed  over  at  the  back 
with  a little  of  the  ink.  It  is  now  merely  neces- 
sary to  place  sheets  of  paper  on  the  upper  face  of 
the  stencil,  and  to  apply  gentle  pressure  by  means 
of  an  ordinary  copying  press,  in  order  to  obtain 
copies  rapidly  and  easily  as  you  see.  The  copies 
can  be  printed  off  more  quickly  by  this  process 
than  by  typography  or  lithography ; the  com- 
parison being  of  course  made  with  these  processes 
as  worked  at  hand  presses.  About  six  hundred 
copies  can  generally  be  printed  from  one  stencil. 

Over  at  yonder  table  Mr.  Perry  is  printing  off 
I)apyrograph  prints  with  great  rapidity,  and, 
although  ho  has  already  obtained  several  hundred 
copies  from  the  stencil  which  he  is  using,  the  present 
copies  are  quite  as  good  as  the  earlier  ones. 

Let  us  now  pass  on  to  the  consideration  of 
another  class  of  printing  stencil,  this  kind  being 
made  by  the  mechanical  perforation  of  a suitable 
paper  or  tissue.  Stencils  perforated  by  a rapidly 
rising  and  falling  needle  point,  actuated  by  a 


treadle,  have  long  been  used  for  the  printing  of 
embroidery  patterns.  In  such  a case,  powdered 
colour,  mixed  mth  resin,  is  dusted  through  the 
stencil,  after  which  the  device  is  fixed  by  the  appli- 
cation of  sufficient  heat  to  soften  the  resin.  Edison 
proposed  to  use  such  perforated  stencils  for 
ordinary  autographic  printing  purposes,  and  he  has 
ingeniously  replaced  the  complex  treadle  perforat- 
ing machine  by  a kind  of  pen,  in  which  a needle 
point  is  made  to  move  rapidly  up  and  dorni  by 
means  of  a small  electric  motor  attached  to  the 
instrument.  As  early  as  1866,  however,  Huffman 
introduced  and  patented  a portable  perforating  pen, 
the  motive  power  in  this  case  being  clockwork, 
contained  in  a cylindrical  box  attached  to  the  upper 
part  of  the  apparatus. 

Here,  then,  is  Edison’s  electric  pen,  and  you  seo 
that  when  I connect  the  terminal  screws  of  the 
electric  motor  with  a battery  of  two  elements,  the 
needle  rapidly  passes  in  and  out  of  the  perforated 
point  of  the  instrument.  If  I now  write  v ith  it 
on  a piece  of  black  paper,  this  paper  becomes  per- 
forated, and  I can  make  the  perforations  obvious 
to  you  by  using  the  perforated  paper  as  a magic 
lantern  slide.  In  order  that  y^ou  may  better  under- 
stand the  nature  of  the  electric  engine  which  drives- 
the  perforating  needle  of  Edison’s  electric  pen,  I 
have  placed  on  the  table  two  models  of  electric 
engines,  which  I will  now  set  to  work,  and  you  can 
examine  them  at  your  leisure. 

This  sheet  of  ink-proof  paper  has  been  written 
on  with  the  electric  pen,  and  you  see  how  easily  it 
can  be  used  as  a printing  stencil.  I merely  lay  it 
down  on  a sheet  of  white  paper  and  pass  an  inl^g 
roller  over  its  back — you  see  that  the  ink,  in  pass- 
ing through  the  perforations,  has  reproduced  the 
original  writing  with  great  perfection ; and  the 
operation  of  printing  is  very  rapid,  so  that  many 
copies  can  be  produced  in  a short  time.  Other 
perforating  pens  have  followed  in  the  wake  of 
Edison’s  electric  instrument,  among  which  may  be 
mentioned  the  horograph,  a very  convenient  and 
portable  clockwork  pen,  which  is  manufactured  by 
Messrs.  Newton,  Wilson,  and  Co.,  of  Cheapside. 
Here  is  the  instrument,  and  yonder  are  some  speci- 
mens of  work  done  with  it.  A pneumatic  pen, 
in  which  the  motive  power  is  a stream  of  air  sup- 
plied from  a foot  bellows,  has  also  been  introduced 
into  the  market.  A still  more  comiffex  and  ex- 
pensive arrangement  than  either  of  the  preceding 
for  producing  perforated  stencils,  consists  of  an 
induction  coil,  capable  of  giving  a sufficiently 
powerful  spark  to  perforate  the  stencil  paper ; and 
this  spark  is  made  to  continually  pass  between  a 
partially  insulated  metallic  pen  and  a metal  plate, 
on  which  the  stencil  paper  is  laid. 

All  the  above  described  perforating  arrangements 
have  the  disadvantage  of  being  expensive,  com- 
plex in  construction,  and  liable  to  get  out  of  order 
when  used  by  unskilled  persons,  while  the  perpen- 
dicular position  in  which  the  mechanical  perforat- 
ing pens  must  be  held,  necessarily  hampers  the 
freedom  of  the  writer.  These  objections  have 
been  very  completely  overcome  in  a new  perforating 
method  recently  introduced  by  Mr.  Zuccato.  In 
this  case,  the  impervious  stencil  paper  is  laid  on  a 
hardened  steel  plate,  cut  on  the  face  like  a fine  file, 
and  the  writing  is  executed  by  means  of  a point 
or  style  of  hardened  steel.  Under  these  circum- 
stances, the  teeth  of  the  file-like  plate  perforate  the 
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paper  wherever  the  point  of  the  style  exerts 
pressure,  and.  a stencil  eminently  adapted  for 
j)rinting  from  is  the  result.  Here  is  a small  model 
of  the  apparatus  employed  by  Mr.  Zuccato  for 
this  kind  of  printing,  and  called  by  him  the  trypo- 
^raph.  I now  lay  a sheet  of  the  prepared  paper 
on  the  file-like  plate  and  write  with  the  hardened 
steel  pencil,  the  operation  of  writing  being  as 
easy  as  if  a black  lead  pencil  were  employed.  Let 
us  now  fix  the  stencil  on  the  frame  of  this  little 
desk-like  press,  place  a sheet  of  white  paper  under- 
neath, and  then  push  over  the  upper  surface  of 
the  stencil,  an  india-rubber  scraper  or  squegee 
charged  vdtli  printer’s  ink.  You  see  that  the  ink 
passing  through  the  perforation  has  produced  a 
copy  of  the  original  writing,  while  Mr.  Neale, 
who  is  printing  by  this  method  at  the  other  end 
of  the  table,  aftbrds  sufficient  illustration  of  the 
rapidity  of  this  method  of  autographic  printing,  by 
which  as  many  as  six  thousand  copies  can  be 
obtained  from  one  stencil. 

In  order  to  illustrate  to  you  -the  nature  of  the 
trypograph  stencil,  I will  project  the  image  of  one 
on  the  screen  ; and  let  us  employ  one  made  of  sheet 
aluminium,  thin  metallic  plates  being  readily 
perforated  by  Zuccato’s  method.  You  now  will 
notice  that  the  perforations  are  quite  distinct  from 
each  other,  although  when  the  stencil  is  printed 
from,  the  dots  of  ink  so  far  flow  together  as  to  pro- 
duce nearly  or  quite  continuous  lines. 

Let  us  now  project  the  image  of  electric  pen 
stencil  on  the  screen,  so  that  you  can  see  the  clear 
round  perforations  produced  by  the  vibrating 
needle,  and  compare  them  with  the  results  ob- 
tained by  the  trypographic  method. 

It  may  interest  you  to  know  that  Mr.  Zuccato 
has  just  found  that  calico  receives  the  trypographic 
impression  admirably,  and  ho  has  executed  some 
specimens  which  will  now  be  passed  round. 

Mr.  Pumphrcy,  of  Birmingham,  has  introduced 
a method  of  autographic  printing  which  he  terms 
collography,  and  its  working  depends  on  the  fact 
that  when  a film  of  moist  bichromated  gelatine  is 
brought  into  contact  with  ferrous  salts,  tannin,  or 
ceidain  other  substances,  the  gelatine  is  so  far 
altered  as  to  acquire  the  property  of  attracting  a 
fatty  ink.  Mr.  Pumphrcy  supplies  plates  of  slate 
or  glass  covered  on  one  side  with  a thin  film  of 
gelatine,  and  these  are  prepared  for  use  by  being 
soaked  in  a weak  solution  of  potassium  bichromate, 
all  excess  of  moisture  being  then  removed  by  first 
wiping  with  a cloth  and  afterwards  rolling  paper 
on  the  damp  surface.  A drawing  or  w'riting,  which 
has  been  made  wdth  either  an  ordinary  iron  and 
gall-nut  ink,  or  with  a special  ink,  is  now  trans- 
ferred to  the  prepared  plate,  just  as  in  the  case 
of  the  transfer  to  zinc.  The  original  being  now 
removed,  the  plate  is  inked  by  means  of  a roller, 
moistened  by  a sponge,  in  order  to  remove  any  trace 
of  ink  from  the  ground,  and  then  printed  from, 
much  as  if  it  were  a lithographic  stone,  or  a zinco- 
graphic  plate.  I can  hardly  afford  time  to  illus- 
trate this  process  to  you,  but  some  prints  on  the 
table  w’ill  enable  you  to  judge  of  its  capabilities. 

IVe  now'  pass  on  to  the  study  of  some  methods, 
which  are  rather  copying  processes  than  printing 
methods,  as  they  depend  on  the  writing  of  an 
original  w*ith  a very  intense  ink,  and  then  dividing 
the  ink,  so  as  to  obtain  a number  of  feebler  copies. 
The  ordinary  method  of  obtaining  one  or  two  re- 


versed cox^ies  of  a letter  on  thin  paper  is  of  this 
nature ; but  it  requires  no  description  here ; but 
those  processes  which  are  capable  of  yielding  30  to 
60  fairly  good  copies  depend  on  the  use  of  a solu- 
tion of  an  aniline  colour  for  writing ; colours  of 
this  class  being  in  general  exceedingly  intense.  In 
the  case  of  copying  processes  introduced  by  Pum- 
phrey  and  Byford,  the  writing  is  executed  with  a 
strong  solution  of  an  aniline  colour  on  thin,  and 
tolerably  hard,  pax>er,  just  as  you  see  me  doing 
now.  You  will  see  that  the  writing  has 
quite  penetrated  through  the  thin  paper,  and 
on  pressing  a sheet  of  moistened  pax^er  against 
the  back  of  the  original,  some  of  the  aniline 
colour  will  set  off  on  the  damx>  paper,  giving 
a direct  cox^y  of  the  original  writing.  In  the 
same  way  numerous  copies  may  be  produced ; 
but  processes  of  this  kind  cannot  reproduce  very 
fine  lines  with  distinctness.  A somewhat  analogous 
arrangement  for  obtaining  numerous  cox:>ies  is 
afforded  by  Waterlow’s  multixdex  copying  port- 
foho  and  its  contents.  You  see  that  I write  with 
the  aniline  ink,  and  press  dowm  a damp  sheet  of 
very  soft  and  porous  paper  on  the'  writing.  This 
soft  paper  absorbs  a large  x3rox)ortion  of  the  aniline 
ink,  and  itself  forms  a reversed  printing  surface, 
capable  of  yielding  a considerable  number  of 
direct  copies  to  damp  sheets  of  paper. 

The  above  described  copying  processes  all  labour 
under  the  disadvantage  of  requiring  the  use  of 
damp  paper  for  receiving  the  impression,  but  the 
difficulty  has  been  overcome  in  an  arrangement 
which  has  been  extensively  sold  under  the  names 
of  hectograph  and  chromograph ; these  differing 
from  each  other  rather  as  regards  detail  than  kind. 

The  writing  is  executed  on  ordinary  writing- 
paper  with  an  aniline  colour  ink,  and  when  the 
lines  have  dried,  the  original  is  transferred  to  the 
surface  of  a slab  of  soft  gelatinous  composition, 
analogous  to  that  used  for  making  xwinters’  rollers, 
contact  being  established  by  a gentle  rubbing  with 
the  hand.  The  original,  after  being  allowed  to 
remain  in  contact  with  the  gelatine  slab  for  about 
two  minutes,  is  strix^ped  off,  leaving  the  greater 
part  of  the  ink  on  the  gelatine.  To  obtain  the 
copies,  it  is  now  merely  necessary  to  lay  paper  on 
the  slab  and  either  rub  down  with  the  hand  or 
establish  contact  by  means  of  a soft  roller.  ^ The 
requisite  number  of  copies  having  been  obtained, 
or  the  colour  on  the  lines  being  exhausted,  the 
slab  can  be  cleaned  by  means  of  a damp  sponge, 
W'hen  it  is  again  ready  for  use. 

The  representative  of  the  Hectograph  Company, 
who  is  now  printing,  has  executed  a series  of  very 
artistically  drawn  prints  in  various  colours;  aniluie 
colour  inks  being,  I believe,  used  in  every  case. 

A composition  for  making  the  slab  may  be 
prex^ared  as  follows.  One  pound  of  gelatine^  is 
soaked  in  water  until  it  becomes  flaccid,  after  wffiich 
it  is  melted,  in  a water  bath,  with  six  x^ounds  of 
common  glycerine  ; the  heat  being  maintained  for  a 
few  hours  so  as  to  drive  off  all  excess  of  water. 
The  mixture  is  then  x^oured  out  into  zinc  trays 
half  an  inch  deep,  and  allowed  to  set. 

The  ink  may  be  prepared  by  dissolving  one  part 
of  aniline  violet  (blue  shade)  in  a mixture  of  seven 
parts  of  water  and  one  of  alcohol. 

Since  the  advent  of  the  chromograph,  a multi- 
tude of  similar  articles  have  been  sold  under 
various  names  in  which,  however,  the  terminal 
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syllable  “graph”  has  generally  been  retained. 
So  numerous  have  these  “ graphs”  become,  that 
some  enterprising  individual,  perhaps  an  Ameri- 
can, has  recently  introduced  into  the  market  a 
“ Lick-’em-all-graph.” 

Autographic  engraving  processes,  such  as  relief 
etching  on  zinc,  the  grapho-glyphic  process,  and 
the  production  of  autographic  blocks  by  such  an 
engraving  machine  as  that  of  Shanks  and  Johnson, 
do  not  come  within  the  scope  of  the  present  paper, 
as  they  would  require  to  be  treated  of  at  consider- 
able length ; but  Mr.  Dallas,  of  phototypic  fame, 
has  kindly  brought  some  admirable  specimens  of 
autographic  printing,  done  by  his  block  process. 
Here,  for  example,  is  a reproduction  of  one  of  Mr. 
Gladstone’s  post-cards,  and  it  is  so  well  done  as  to 
be  hardly  distinguishable  from  the  original. 

Mr.  Chapman  has  kindly  lent  me  specimens  of  a 
photographic  process,  especially  adapted  for  repro- 
ducing engineers’  plans,  and  it  is  likely  to  be  of 
very  great  value  to  large  firms,  who  often  require 
several  copies  of  important  and  complex  plans. 
This  process  was  invented  by  the  well-lmown 
French  chemist.  Pellet,  and  the  original  plans 
were  drawn  on  tracing  cloth,  or  paper,  with 
an  opaque  ink.  The  original  drawing  is 
placed  in  an  ordinary  printing  frame,  and 
behind  it  is  placed  a corresponding  sheet  of 
the  sensitive  paper,  this  being  supplied  by 
the  patentee  ready  for  use;  it  is  a merely  a 
stout  paper,  coated  with  a mixture  of  perchloride 
of  iron,  an  an  easily  oxy disable  organic  matter. 
The  printing  frame  being  now  exposed  to  light  for 
a short  time  (one  minute  in  sunshine  being  often 
sufficient),  the  persalt  of  iron  becomes  reduced 
to  the  state  of  proto  salt  wherever  the  sensitive 
paper  is  unprotected  by  the  opaque  hues  of  the 
original  tracing.  After  removal  from  the  printing 
frame,  the  exposed  sheet  is  immersed  in  a strong 
solution  of  potassium  ferrocyanide,  and  this  sub- 
stance, reacting  with  the  persalt  of  iron  remaining 
on  those  parts  of  the  paper  protected  by  the 
opaque  lines,  gives  rise  to  the  production  of  Prus- 
sian blue,  while  the  general  ground  of  the  paper 
remains  white.  It  is  now  merely  necessary  to 
wash  the  print,  and  to  soak  it  in  dilute  hydrochloric 
acid,  in  order  to  remove  superfluous  matter,  a final 
washing  being  of  course  necessary  to  remove  the 
free  acid.^  The  old  ferroprussiate  process,  which 
gives  white  lines  on  a blue  ground,  found  little 
favour  with  engineers,  as  the  exposure  required  is 
long,  and  it  is  naturally  impossible  to  tint  or  colour 
the  prints.  Neither  of  these  objections  applies  to 
Pellet’s  process.  I should  like  you  especially  to 
notice  yonder  copy  of  a working  drawing  of  a 
locomotive  engine,  the  sheet  of  paper  on  which  it 
is  executed  being  over  five  feet  long,  while  the  fine- 
ness of  detail  recalls  a copper-plate  engraving. 
To  reproduce  such  a work  by  hand  would  cost 
more  pounds  than  the  photographic  copy  costs 
shillings,  and  even  then  there  would  net  be  the 
same  certainty  as  to  perfection  of  results. 


DISCUSSION. 

The  Chairman,  in  inviting  discussion,  asked  gentlemen 
who  might  take  part  in  it  to  give  the  result  of  their  ex- 
perience in  the  use  of  the  various  methods  which  had 
been  described. 


Dr.  Mair  said  they  were  all  much  indebted  to  Mr. 
Bolas  for  his  clear  account  of  these  different  processes, 
but  while  he  had  described  how  they  were  done,  he  had 
not  perhaps  gone  sufficiently  far  in  explaining  why 
they  were  done,  nor  had  he  said  anything  on  the  great 
advantages  which  the  commerce  of  the  present  day  de- 
rived from  them.  There  could  be  no  doubt  that  but  for 
the  introduction  of  these  processes,  commerce  would  be 
in  a much  worse  condition  than  it  now  was,  since  it 
had  enabled  merchants  and  others  to  put  quotations  and 
other  information  before  their  clientello  in  a much 
shorter  space  of  time  than  was  the  case  formerly,  when 
printing  was  the  only  method  of  doing  so.  13y  the 
time  the  merchant’s  messenger  got  to  the  printer,  he 
could  have  a great  number  of  his  circulars  struck 
off,  and  he  was  thus  enabled  to  send  his  quota- 
tions up  to  the  very  latest  hour.  Perhaps  the 
only  people  who  had  not  benefited  by  the  invention 
were  the  printers.  He  was  the  editor  of  “Debrett’s 
Peerage,”  and  had  assisted  in  sending  out  many  thou- 
sands of  circulars  of  very  various  description.  He  had 
tried  all  the  new  processes  as  they  came  out ; Water- 
low’s  autographic  process,  the  electric  pen,  the  chromo- 
graph,  the  hectograph,  the  trypograph,  and  the  rest, 
the  best,  in  his  opinion,  being  the  last-named. 

Mr.  Christopher  Cooke  said  there  was  a specimen  of 
the  autotype  process  in  the  British  Museum,  being  a 
copy  of  John  Milton’s  “ Common  Place  Book,”  taken 
from  the  original  manuscript.  He  should  like  to  know 
what  had  become  of  the  Autographic  Mirror  Company, 
to  which,  some  years  ago,  he  sent  some  autograph  letters 
(amongst  them  being  one  of  Lord  Byron’s),  on  the  pro- 
mise that  they  sho  uld  be  returned,  but  he  had  never 
heard  of  them  since. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Bolas  for  bringing  together  so  much  interesting  matter, 
and  illustrating  it  to  them  so  lucidly.  The  trypograph, 
he  understood,  would  give  many  hundreds  of  copies, 
either  on  linen  or  paper,  and  this  was  confirmed  by  Dr, 
Mair’s  experience  ; so  that  in  cases  of  large  numbers  it 
seemed  just  the  thing  required.  But  a process  was  alsa 
wanted  by  which  from  20  to  40  copies  could  be  readily 
struck  off.  He  knew  men  who  had  been  trying  for 
some  years  since  ‘ ‘ graphs  ’ ’ first  came  out,  and  still 
they  complained  of  the  difficulty  of  getting  the  later 
copies  clear.  He  had  in  his  hand  a copy  of  sometliing 
sent  him  by  Mr.  Alexander  Herschel  some  time  ago, 
giving  a description  of  a fire-ball  he  had  observed ; but 
when  he  got  to  the  third  page,  it  was  so  indistinct  he 
could  not  read  it,  and  had  to  send  it  back  to  be  inked 
over.  If  a remedy  for  that  evil  could  be  found,  it 
would  be  a great  point ; and  he  understood  from  Mr. 
Bolas  that  the  chromograph  would  give  100  copies. 

Mr.  Bolas  said  he  could  not  guarantee  that.  The  ink 
was  gradually  exhausted,  and,  of  course,  the  im- 
pressions would  gradually  get  fainter. 

The  Chairman  said  that  probably,  as  an  actual  work- 
ing process,  it  would  not  give  more  than  50  copies,  but 
that  would  be  a great  point  gained,  so  that  if  he  observed 
a meteor  or  a fire-ball,  he  could  readily  send  a descrip- 
tion of  it  to  his  correspondents.  He  felt  that  they  were- 
much  indebted  to  Mr.  Bolas,  and  he  hoped  that  on  some 
future  occasion  that  gentleman  would  bring  before  them 
an  account  of  such  further  improvements  as  might  be 
made  in  these  autograph  processes. 

The  vote  of  thanks  was  carried  unanimously. 


The  Agricultural  yield  of  the  United  States 
for  the  present  jear  is  calculated  as  follows: — Butter, 

170.000. 000  dole.;  cheese  and  milk,  130,000,060  dols. ; 
beef,  fresh  and  tinned,  270,000,000  dole.;  pork  and  bacon, 

250.000. 000  dole.;  Indian  corn,  410,000,000  dole,;  whea^„ 

400.000. 000  dols. ; total,  1,630,000,000  dols. 
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MISCELLANEOUS. 


^VETISAN  EEPOKTS  * 

II. 

Among  the  instructions  given  to  the  artisan  re- 
porters as  to  the  points  to  which  their  attention  was  to 
be  especially  directed,  were  several  relating  to  the  con- 
dition of  the  French  workmen.  Most  of  them,  there- 
fore, devoted  a portion  of  their  space  to  these  matters, 
and  an  abstract  of  the  opinions  expressed,  drawn  from 
the  various  reports,  will  now  be  attempted.  The  order 
of  arrangement  in  which  the  various  points  can  most 
cenveniently  be  considered  will  be — 1.  Hours  of  work 
and  wages;  2.  Rent  and  cost  of  living ; 3.  Organisation 
among  workmen ; 4.  Technical  schools  and  art  teaching  ; 
5.  Home  hfe. 

(1.)  Hours  of  Work  and  Wages. — The  long  hours 
general  among  French  workmen  in.all  trades  is  remarked 
upon  with  surprise  by  every  reporter,  and  each  one  tries 
to  prove  that  the  English  workman  does  as  much  or 
more  during  his  short  hours  as  the  Frenchman  in  his 
long  ones.  The  workmen’s  day  consists  of  from  10  to  12 
hours,  and  the  time  of  commencing  work  varies  in  the 
different  trades.  The  potter  works  his  60  houi’s  per 
week,  beginning  each  day  at  6 a.m.  and  leaving  off  at 
6 p.m  (p.  31).  Sunday  frequently  takes  the  place  of 
the  Saturday  in  England,  and  the  workman  is  at  his 
factory  from  6 to  11  a.m.  on  that  day.  Mr.  Bedford 
remarks  that  “the  men,  in  endeavouring  to  get  as  much 
pleasure  as  possible  during  the  brief  respite,  frequently 
overdo  the  thing,  and  are  not  able  to  resume  work  till  the 
Tuesday  morning,  or,  if  they  do  come  on  the  Monday,  can 
scarcelybe  prevailed  upon  to  do  a fair  day’s  work”  (p.  101) 
3Ir.  Letheren  was  informed  that  the  men  employed  on 
ornamental  ironwork  often  work  from  12  to  7 or 
8 o’clock  without  stopping  to  take  food  (p.  170). 
Mechanical  engineers  work  twelve  hours  in  the  day, 
and  Mr.  Curley  believes  that  at  least  one-third  of  the 
working  people  of  Paris,  men  and  Avomen,  work  11 
hours  on  Simday  just  ^he  same  as  on  week  days  (p.  364). 
Printers  work  11  hours  a day  in  siunmer  and  10  hour’s 


in  winter.  Mr.  Berry  writes  “ The  working  day  in 
Paris  commences  at  6 a.m.  The  first  meal  is  taken  at 
10,  and,  in  some  cases,  at  11  o’clock,  varpng  in  different 
quarters.  Work  re-commences  at  12  and  11  respectively. 
No  authorised  pause  takes  place  until  5.30  or  6 o’clock 
in  the  evening,  whichever  time  is  being  worked  ; but 
the  men  may,  if  they  choose,  go  out  at  2.30  p.m.  for 
luncheon,  half  an  hour  being  allowed.  This  second, 
pause  for  luncheon  is  generally  adopted  by  those  who 
Avork  on  till  6 p.m.  Those  who  leave  off  at  5.30  p.m^ 
do  not,  as  a rule,  adopt  it  ” (p.  351).  Saddlers  work 
from  7 a.m.  to  6 p.m.,  and  some  printers  the  same, 
others  being  occupied  from  7 a.m.  to  7 p.m.  Stone 
carvers  only  work  from  8 a.m.  to  5 p.m.  Mr.  Berry 
says  that  a movement  has  been  started  in  Paris  which 
aims  at  the  reduction  of  the  hours  of  labour.  With 
regard  to  the  wages,  it  appears  that  potters  earn 
from  25  to  40  francs  a week.  Mr.  Bedford, 
the  reporter  on  “Terra  Cotta,”  gives  fidler  par- 
ticulars. He  says  that  the  wages  of  mould-makers 
are  7 francs  a day,  of  pressers  and  tHe -makers,  6 to  7 
francs,  and  labourers  3^  to  4 francs.  Mr.  Leicester 
thinks  the  wages  paid  to  glass-workers  are  higher  than 
in  England,  but  Mr.  Letheren  finds  wages  generally 
loAver  in  France  than  in  England.  Mechanical  engineers 
are  paid  at  the  rate  of  5|  francs  for  the  day  of  1 1 hours, 
but  smiths  can  earn  8|  francs  in  the  day  of  12  hours. 
The  following  rates  of  wages  are  given  by  Mr.  Hopps  : — 
Fitters,  6 to  7 francs  ; turners  and  smiths,  6 to  7^ ; and 
pattern-makers,  7 to  9 for  the  day  of  10  hours.  Wages 
are  slightly  higher  in  the  smaller  factories  (p.  254). 
Rollers  and  furnacemen  in  the  iron  and  steel  manu- 
factiu'e  can  earn  from  14  to  16  francs  a day.  Workers 
in  plaster  make,  on  the  average,  7 francs  a day,  and 
the  modellers  are  paid  from  1 franc  to  4 francs  an  hour, 
according  to  their  abilities.  The  day  wages  of  a stone- 
car  A’er  vary  from  10  to  12  francs.  A first  class  mason 
gets  from  8 to  10  francs  a day  ; a second  class,  or  rough 
mason,  from  6^  to  7 francs.  The  pay  of  an  ordinary 
bricklayer  is  about  seven  francs  a day,  but  a good 
printer  can  earn  about  15  francs  with  ease  (p.  452). 

The  followdng  table  will  show  the  weekly  wages  given 
at  some  of  the  chief  Parisian  printing  offices.  At  M. 
Gauthier-ViUars’  office  the  qualification  for  the  position 
of  reader  is  a superior  knoAvledge  of  his  oavu  language, 
and  some  acquaintance  Avdth  mathematics : — 


G authier- V illars . 

Quantin  k Co. 

Chaix  k Co. 

Dupont  k Co. 

National 

Printing-office. 

Chamerot  (late 
Firinin-Didot)* 

Readers 

£2  to  £3  10s. 

( At  rate  of  7d.  poi 

£1  12s.  to  £2. 
r7d.  the  1,000 
1 (clicker  or  head 
< of  the  com- 
paiiionship,  £2to 
(.  £2l0s.per  Aveek.) 

£1  16s.  to  £2  15s. 
£1  15s.  to  £2. 

£2. 

7d.  per  hour. 

£2  to  £3. 
7d.  the  1,000. 

Compositors 

6^d.  to  7g(J* 

Pressmen 

J 1,000. 

£1  10s.  to  £2  2s. 

Machine  minder.s  . . . 

£2  to  £2  17s. 

£1  18s.  to  £2  17s. 

£2  to  £3. 

£2. 

Cabinetmakers’  wages  average  from  6 to  7^  francs  a 
day,  but  as  much  as  2 and  3 francs  an  hour  had  been 
paid  for  Exhibition  work.  Shoemakers  only  receive  30 
francs  a week  for  72  hours  work  (p.  600). 

Mr.  Grant  reports  that  the  aA'erage  AA'ages  of  the  agri- 
cultural labourer  is  only  Is.  8d.  a day.  Gardeners 
receiA’e  from  £2  to  £3  a month,  with  board  and  lodging. 
Mr.  Bedford  remarks  that  “ the  wages  of  the  Danish 
workmen  (potters)  appear  to  be  much  the  s ame  as  are 
paid  in  this  country,  the  decorator  who  paints  for  the 
market  from  the  artist’s  original  receiA’ing  from  30s.  to 
40s.  a week,  and  the  turners  about  the  same  sum.  But 


• The  Society  of  Arts  Artisan  Reports  on  the  Paris  Universal 
Exhibition  of  1878.  (London : Sampson  Low,  Marston.  Searle, 
and  Rivington,  1879).  Price  7s.  6d.,  or,  5s.  8d.  to  members  of  the 
Society  of  Arts  and  exhibitors  at  the  Exhibition.  [Part  I.  ap- 
peared in  Journal  of  January  9.] 


the  thrower,  aaEo  in  England  is  usually  paid  from  50s. 
to  60s.  per  w^eek,  only  gets  from  30s.  to  35s.  in  Den- 
mark.” Mr.  Fraser  says  the  wage  rate  for  the  cabinet- 
makers is  better  in  France  than  in  England,  and  far 
aboA’-c  that  paid  in  Ireland  (p.  435). 

Piecework  is  described  as  general  amongst  many  of 
the  trades.  Mr.  Turner  Avi’ites,  “ It  is  very  much  in 
favour  Avith  the  French  stone  carvers,  nearly  all  good 
carvers  being  piecework  men.  It  is  in  favoiu’  both  be- 
cause it  gives  more  liberty  in  working  hours,  and 
because  it  augments  the  rate  of  wage,  at  the  same  time 
that  it  allows  the  men  the  opportunity  of  working  as 
they  please,  commencing  or  leaAung  at  their  pleasure, 
often  not  commencing  until  nine  or  ten  o’clock  in  the 
morning,  and  continuing  until  seven  or  eight  o’clock  in 
the  evening”  (p.  223).  Piecework  is  carried  on  by 
bricklayers  to  a large  extent  in  the  outskirts  of  Paris, 
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as  well  as  in  tlie  country,  and  Mr.  Berry  gives  a list  of 
the  prices  paid  for  different  kinds  of  work  (p.  351).  Mr. 
Connolly  points  out  that  the  French  system  of  fixing 
l^rices  is  not  the  same  as  the  English.  The  quickest 
workman  is  not  taken  as  a standard,  hut  the  v.^ork  of  a 
good  average  man  is  set  as  a guide  to  the  price  to  he 
paid.  In  some  printing  offices,  where  the  work  is  done 
by  piece,  ‘ ‘ one  man  sometimes  contracts  for  the  whole 
3 oh,  and  the  workmen  employed  under  him  are  paid  hy 
the  day,  or  the  contractor  again  sublets  part.  At  other 
times  a number  of  men  contract  for  the  job,  and  each 
man  is  paid  according  to  what  he  is  rated  at,  whether  it 
is  4s.,  5s.,  or  6s.  a day,  and  when  the  job  is  finished, 
the  money  that  is  over  is  equally  divided  amongst  the 
workmen,  with  regard  to  their  rate  of  wages”  (p.  521). 

Overtime  is  not  universally  paid  for  at  an  increased 
rate  ; in  printing  offices  it  is  usually  calcrdated  at 
one -third  more  than  the  ordinary  rate,  but  amongst 
saddlers  double  pay  is  given.  Mr.  Berry  gives  the 
following  information  respecting  the  extra  payments 
among  fcicklayers: — “After  6 p.m.  till  7 x>.m.,  or 
for  the  first  hour,  20  centimes,  or  2d.,  extra  for  the 
hour;  from  7 till  8 p.m.,  quarter  time  extra;  after  8 
o’clock  double  time  is  charged  and  paid”  (p.  351). 

The  general  opinion  of  the  reporters  is  that  female 
labour  is  paid  rather  better  in  France  tha-n  in  England. 
Apprentices  in  the  printing  trade,  begining  at  the  age 
of  14,  are  paid  about  5s.  a week  during  the  first  year, 
10s.  in  the  second,  and  about  £1  in  the  third  year,  ac- 
cording to  skill.  By  the  law  of  19th  May,  1874, 
children  of  less  than  12  years  of  age  cannot  be  employed 
in  factories  and  workshops,  but  an  exception  is  made  in 
14  specified  industries, ®in  which  children  may  be  ad- 
mitted as  half-timers  at  the  age  of  10. 

Wages  are  ordinarily  paid  monthly,  but  fortnightly 
payments  are  becoming  more  general.  Very  few  houses 
pay  weekly,  M.  Gauthier- Villars’s  printing  office  is  one 
of  these.  Among  the  bricklayers  the  men  are  asking 
to  be  paid  after  the  English  fashion,  or  weekly. 

This  question  of  wages  and  hours  of  work  has  neces- 
sarily a considerable  bearing  on  the  price  of  the  thing 
produced,  and  Mr.  Leicester  has  made  some  elaborate 
calcidations  in  respect  to  the  production  of  table  and 
fancy  glass,  and  he  ascertained  that  the  glasses  used  in 
most  of  the  London  hotels  are  nearly  all  of  foreign 
make,  as  these  can  be  bought  abroad  at  a less  cost  than 
those  of  English  manufacture  (pp.  141-2).  Mr.  Bedford 
gives  a comparative  list  of  prices  for  terra  cotta  work. 
Mr.  Hopps  writes  in  explanation  of  a table  of  his  : — “It 
will  be  tlaus  seen  that  the  price  of  the  French  8 -horse 
power  engine  is  from  1,550  francs  to  1,750  francs,  or 
from  £62  to  £72  higher  than  that  of  the  English  engine ; 
and  that  the  American  is  100  francs,  or  £4  cheaper  than 
the  English  engine.  As  to  the  matter’s  of  quality  or 
design,  however,  the  less  thatis  said  the  better”  (p.  267). 

(2.)  Rent  and  Cost  of  Living. — The  r(^orters  differ 
considerably  8.s  to  the  charge  for  house  rent  in  Paris, 
tlius  one  thinks  that  the  average  is  cheaper  than  in 
Loudon  (p.  224).  wliile  another  affirms  that  for  the 
accommodation  given,  it  is  decidedly  dearer  (p.  622). 
Mr.  Ives  speaks  of  tho  workman’s  lodgings  costing  him 
three  francs  a week  (p.  292),  while  Mr.  Hopps  puts 
tlic  rent  at  from  250  to  300  francs  a year  (p.  257),  and 
Mr.  Lowson  the  same  accommodation  at  300  francs 
(p.  528).  Mr.  Plancock  fixes  a still  higher  standard, 
and  sets  down  the  rent  of  two  rooms  at  from  7 to 
9 francs  a week,  according  to  locality  (p.  589),  and  Mr. 
H arris  fixes  40  francs  a month  as  the  average  rent  for 
an  unfui’uislicd  room  or  rooms  (p.  31).  Mr.  Bright 
considers  that  the  English  workmen  are  fortunate  in  the 
possession  of  the  little  cottages  round  London,  as  the 
Paris  workmen  have  no  such  luxuries.  The  latter 
cannot  well  live  beyond  the  barriers  of  the  French 
metropolis,  because  they  have  no  cheap  and  early  con- 
veyances, such  as  workmen’s  trains  or  trams  (p.  515). 
Mr.  Warwick  describes  the  accommodation  provided  by 
Messrs.  Japy  Brothers,  of  Beaucourt,  clock  manu- 


facturers, for  their  workmen.  “ They  have  taken  into 
consideration  the  mode  of  life  of  their  workmen,  and 
have  built  houses  for  them  to  live  in,  adapted  to  their 
occu]3ation.  They  employ  from  11,000  to  12,000  hands, 
and  have  constructed  from  400  to  500  houses,  and  still 
continue  to  build-  These  are  six-roomed  houses,  with  a 
bench  and  lathe  in  one  room  for  a workshop.  A model 
of  these  houses,  about  3 feet  high  was  shown ; a ci’oss 
section  opened  that  the  interior  arrangement  might  be 
seen.  The  houses  cost  3,400  francs  to  build,  and  the 
men  pay  35  francs  per  month  as  rent  to  the  firm,  who 
hold  the  proi3erty  as  a kind  of  building  society  rmtil 
the  cost  of  building  has  been  repaid,  when  the  houses, 
subject  to  certain  conditions,  becomes  the  property  of 
the  occu]pant.  The  wages  vary  from  3 to  10  francs  a 
day”  (p.  463). 

The  same  divergence  exists  in  the  estimation  of  the 
cost  of  living  as  in  that  of  lodging.  Mr.  Harris  con- 
siders that  the  French  artisan  lives  much  cheaper  than 
the  Englishman  (p.  32),  an  opinion  coincided  in  by  Mr. 
Tiu’ner  (p.  224),  but  Mr.  Connolly  believes  that  the 
Frenchman  pays  as  much  for  his  two  meals  a day  as  the 
Enghshman  does  for  his  three  (p.  622).  Other  reporters 
remark  on  the  dearness  of  xu’ovisions  in  Paris,  and  Mr. 
Hopps  says  that  the  cost  of  living  during  the  Exhi- 
bition was  fully  50  per  cent,  more  than  it  was  in  1877. 
He  adds  that  ‘ ‘ fl.esh  meat  is  never  taken  by  French 
workmen  more  than  once  a day,  and  in  many  cases  only 
on  three  days  per  week”  (p.  256).  Mr.  Berry  gives 
the  following  particulars  as  to  the  cost  of  living  : — 
“ The  first  meal,  or  ordinaire,  which  is  taken  about  11 
o’clock,  can  be  had  by  workmen  for  from  45  to  60 
centimes  or  4^d.  to  6d.  The  evening  meal  or  dinner 
costs  between  6d.  and  8d.  The  prices  in  detail  are,  soup 
Id.,  meat  3d.,  breaded.,  wine  2d.  . . . In  the  neigh- 
bourhood of  Pere  Lachaise  and  the  Rue  de  Roquette, 
meals  are  provided  from  45  to  55  centimes,  including 
wine.  The  meal  then  comprises  broth  or  bouillon  ^d., 
boiled  beef  2d.,  and  bread  |d.”  Other  reporters  put 
the  dinner  at  a franc,  and  Mr.  Connolly  writes, 
’•^Dejeuner  costs  from  If.  10c.  to  If.  30c.;  dinner 
from  1 f.  80  c.  to  2f.  10c.,  according  to  taste,  or  as  the 
men  are  married  or  sing’le”  (p.  622). 

The  reporters  are  imanimous  that  clothing  is  con- 
siderably dearer  in  France  than  in  England,  but  this  is 
equalised  by  the  common  character  of  the  clothes  worn. 
Mr.  Berry  writes  : “ The  clothes  worn  by  the  building 
operatives  are  of  a very  cheap  description,  consisting 
of  a blouse  and  trousers  of  cotton  material  and  a cap. 
An  outfit  of  this  sort,  includiug  boots,  costs  about  25 
francs”  (p.  394). 

(3.)  Organisation  among  Workmen. — Most  of  the  writers 
are  struck  with  the  different  arrangements  in  this 
matter  in  France.  Mr.  Ives  states  broadly  that  “ In 
Paris  there  are  no  trades  unions  or  other  societies.  Sick 
and  funeral  societies  are  not  much  patronised,  and  when 
a French  workman  is  out  of  employment  or  in  distress, 
he  is  employed  by  the  Government  on  public  works,  or 
has  to  depend  entirely  on  private  benevolence  ” (p.  271). 
Mr.  Leicester  considers  the  French  workman  to  be 
much  worse  off  than  his  English  feUow  in  this  respect, 
and  expresses  his  wonder  as  to  what  becomes  of  the  old, 
the  infirm,  the  unemployed,  and  the  sick,  and  of  the 
orphans  and  helpless  widows  (p.  154).  Other  writers 
point  out  what  the  French  workmen  have  in  place  of 
trades  unions.  Mr.  Bright  describes  the  “Mutual  Aid 
Society,”  and  “Bonus  and  Superannuation  Fund,” 
established  at  Messrs.  Chaix  and  Co.’s  printing  office. 
By  the  latter  an  apx>rentice  who  has  remained  in  the 
office  as  a journeyman,  is  insured  an  annuity  of  about 
£16  on  attaining  the  age  of  55. 

Trades  unions  can  only  be  communal,  as  the  laws 
forbid  such  amalgamated  associations  as  are  common 
in  England.  Mr.  Hopx>s  writes:  “Political  feeling 
runs  so  high  in  France  that  the  trades  unionists 
are  constantly  introducing  it  into  their  club  rooms,  and 
the  result  is  that  splits  are  caused  in  their  ranks,  and 
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men  are  driven  away  from  them  who  would  otherwise 
remain”  (p.  455).  Mr.  Paid  refers  to  a society,  com- 
posed of  members  of  all  the  different  trades,  which  has 
lately  been  formed,  under  the  name  of  “L’ Union  des 
Travailleurs,”  but  the  rides  are  almost  wholly  of  a 
political  character,  and  the  primary  object  of  the 
association  is  the  production  of  a RepubKcan  newspaper 
for  social  democratic  women,  called  Le  Froletaire 
(p.  426).  A point  worth  noticing  under  this  head  is,  that 
the  French  cabinetmakers  do  not  possess  many  tools. 
Three  pounds  would  cover  their  value,  while  a West- 
end  London  cabinetmaker’s  stock  of  tools  would 
average  qidte  £20.  The  French  masters  find  the  rest  of 
the  tools  (x^.  425). 

(4.)  Technical  Schools  and  Art  Teaching! — There  is  but 
little  difference  of  opinion  among  the  various  waiters  in 
respect  to  the  facilities  enjoyed  by  the  foreign  ojieratives 
for  acquiiing  a good  scientific  and  artistic  education. 

‘ ‘ Masters  are  compelled  by  law  to  allow  their  apprentices 
facdities  for  getting  theoretical  knowledge  in  the  even- 
ing, and  are,  therefore,  forbidden  to  keej)  them  woiidng 
overtime.  In  every  arondissement  in  Paris  there  ai’e 
night-schools  and  science  classes,  where  instruction  is 
given  free  by  the  most  imminent  scientific  men  and  j)ro- 
fessors  in  Paris  ” (p.  256).  Mr.  Hopiis  set  himself  the 
task  of  describing  the  means  ado^Dted  for  the  education 
of  apprentices  in  France,  idsiting  for  that  puiq^ose 
the  ‘ ‘ Municipal  School  for  Apxircntices  ’ ’ in  the 
Boulevard  Villette,  and  after  setting  forth  the  advan- 
tages of  this  establishment,  he  draws  a picture  of  the 
neglected  education  of  the  English  mechanic.  Still  he 
thinks  that  much  of  the  fault  lies  with  the  workmen 
and  apxirentices,  who  are  indifferent  to  such  oppor- 
tunities as  they  do  possess,  because  they  are  to®  ready 
to  despise  and  sneer  at  the  smallest  inMing  of  theory 
(p.  274). 

!Mr.  Hancock  is  not  prepared  to  endorse  the  x>revalent 
opinion  that  the  early  training  of  French  workmen  does 
produce  the  best  mechanics.  “At  the  age  of  20  they 
have  to  take  their  chance  in  the  ballot  for  conscription, 
and,  if  uufortimate  enough  to  be  drawoi,  they  have  five 
years  in  a baiaack,  wliich  is  long  enough  for  them  to 
forget  all  the}'  have  learned.  Should  they  escape  the 
conscription,  they  are  almost  sure  to  be  jilaced  in  the 
reser^'e,  and  to  be  called  up  for  28  days’  military  training 
each  year.  The  result  of  all  this,  as  I w’as  informed  by 
leading  French  workmen,  is  that  one-half  of  those  who 
get  a start  in  the  trade  do  not  follow  it,  and  that  a 
number  of  those  who  do  persevere  are  not  such  good 
workmen  as  they  otherwise  w'ould  be  ” (p.  589). 

Mr.  Ganney  considers  that  the  horological  schools  of 
Switzerland  have  been  very  successful,  and  that  the 
work  of  their  impils  equals  the  best  efforts  of  the  most 
skilled  workmen  (p.  446).  Mr.  Bright  describes  the 
Professional  School,  established  in  1862  by  M.  Xapoleon 
Chaix,  in  connection  with  las  printing  office.  This 
gentleman  was  of  opinion  that  the  instruction  should 
embrace  an  ordinary  scholastic  course  in  addition  to  a 
technical  one,  but  there  was  an  e’V'ident  indisposition  on 
the  part  of  the  apprentices  to  avail  themselves  of  the 
privileges  accorded  to  them.  Mr.  Chaix  wished  to 
avoid  compulsion,  and  solved  the  jDroblem  of  obtaining 
a regular  voluntary  attendance  by  the  issue  of  a jeton  de 
presence  'to  which  the  value  of  one  penny  was  attached)  to 
every  apprentice  who  attended  the  classes  and  conducted 
himself  satisfactorily  (p.  500).  Mr.  Paul  notices  a 
society  founded  in  1866,  for  the  purpose  of  pro\ading 
profes-sional  education  for  cabinetmakers,  which  bears 
the  title  of  “Patronage  of  Children  in  the  Cabinet- 
making Trade.”  In  connection  with  this  a school  has 
been  opened  for  instruction  in  drawing  applied  to  fur- 
niture decoration  and  modelling.  In  respect  to  artistic 
education,  aU  the  writers  seem  to  be  unanimous  as  to  the 
advantages  enjoyed  by  the  Paris  workmen,  both  from  the 
fostering  influence  of  the  State,  and  from  the  general  at- 
mosphere of  art  that  surrounds  him  and  imbues  him  with 
knowledge  almost  before  he  is  aware  of  it.  One  sees 


in  each  of  the  buildings  a school  of  design  for  the 
designer,  carver,  or  modeller,  and  another  holds  that 
the  streets  of  Paris  furnish  to  the  stone  carver  an  in- 
teresting and  instructive  series  of  illustrations  for  his 
work.  Others  think  that  we  need  feel  no  surprise  at 
the  superior  taste  of  the  Frenclimen,  when  we  remember 
that  the  churches  contain  rare  specimens  of  art  work, 
and  the  galleries  and  museums  are  open  on  Simdays 
and  in  the  evening. 

(5.)  Home  Life. — Tliis  does  not  commend  itself  to  the 
taste  of  any  of  the  reporters,  and  all  of  them  were 
struck  by  the  want  of  home  comforts  in  the  rooms  of 
the  Paris  workmen.  Mr.  Harris  writes — “ In  nine 
cases  out  of  ten  the  man  and  woman  both  work  . . . 

and  it  is  usual  to  leave  the  clfild  or  cliildren  in  the  care 
of  the  woman  of  the  house”  (p.  31).  I'dr.  Lowson 
says,  on  the  same  subject,  “the  w'omen,  instead  of 
attending  to  their  maternal  duties,  continue  to  work, 
and  the  children  are  boarded  out  somewliere  in  the 
country  districts,  where  the  living  is  cheap.  They  pay 
from  30  to  40  francs  for  one  child’s  keep,  or  about  Is. 
a day  of  our  money,  with  an  occasional  x^resent  of  a 
kilo,  (about  2^ lbs.)  of  sugar”  (x>.  526).  Tvfith  father 
and  mother  both  at  work,  meals  taken  abroad,  and 
children  boarded  out,  home  can  be  little  more  than  a 
sleeping  place.  The  soberness  and  thrift  of  the  French 
workman  is  remarlced  ux^on  by  most  of  the  rexDorters  as 
striking-  points  in  his  character.  Mr.  Lowson  says, 
“besides  being-  sober,  the  French  w'orking  classes  are 
also  very  thrifty.  Let  their  wages  be  ever  so  little  they 
save  something-.  There  are  few  in  our  trade  (printing) 
who  did  not  save  about  half-a- crown  a w'eek ; with 
married  people,  the  wife  helps  in  this  from  her  earnings. 
Even  the  most  worthless  characters  amongst  them  ap- 
peared to  save  something-,  if  only  a single x'>enny  a day” 
(p.  527). 


MEETINGS  OF  THE  SOCIETY 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

January  21. — “Domestic  Poisons.”  By  Henry 
Care.  John  Simon,  C.B.,  F.R.S.,  will  preside. 

January  28. — “The  Future  of  Exiping  Forest.”  By 
William  Paul,  F.L.S.  John  T.  Bedford,  Chairman 
of  the  Epx>ing-  Forest  Coimnittee,  will  preside. 

February  4. — “Trade  and  Commerce  with  Siberia, 
via  the  Kara  Sea.”  By  Henry  Seebohm. 

February  11. — “ A New  Metallic  Compound  and  its 
Application  to  Industrial  and  Artistic  Purposes.”  By 
Granville  Cole,  Ph.D. 

February  18. — “The  Euphrates  Valley  Kail  way.” 
By  W.  P.  Andrew. 

February  25. — “ The  Art  of  the  Silversmith.”  By 
W.  Herbert  Singer. 

March  3. — “ The  History  of  Musical  Pitch.”  By 
Alexander  J.  Ellis,  F.P.S. 

March  10. — “Pecent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Sparkes. 

March  17. — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A. 

April  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Robins,  F.S.A.,  F.R.I.B.A. 

Section  of  Applied  Chemistry  and  Physics^ 

Thursday  Evenings,  at  eight  o’clock  : — 

January  22. — “ The  Teaching  of  Technical  Physics.” 
By  John  Perry,  late  Professor  of  Engineering,  Japan. 

February  12. — “Gas  Furnaces  and  Kilns  for  Bm-n- 
ing  Pottery.”  By  Herbert  Guthrie,  C.E. 
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Apeil  8, — “ On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Feiswell,  F.C.S. 

May  13 — “On  some  Physical  Applications  of 
Light.”  By  Prof.  W.  Gr.  Adams,  F.R.S. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

Jantjaey  30. — ‘ ‘ Herat.”  By  Colonel  Gr.  B.  Malleson, 
C.S.I.  Admieal  SELyrYN  will  preside. 

Febeijaey  20. — 

Maech  5. — 

Apeil  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughtoiv,  C.E. 

Apeil  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambeey. 

May  7. — “ The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robeetson, 
M.P.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock:  — 

Febeijaey  3. — “ Social  and  Commercial  Prospects  in 
the  Transvaal.”  By  the  Rev.  G.  Blencowe  (late  of 
the  Transvaal  and  Natal).  Sir  Theophilijs  Shepstone, 

E. C.M.G.,wiU  preside. 

Febeuaey  24. — “ Views  of  Colonization.”  By 
TVilliam  Foestee,  of  New  South  Wales. 

Maech  16. — “Iceland  and  its  Resources.”  By 
C.  G.  W.  Lock. 

Apeil  6 — “Art  in  Japan.”  By  C.  Pfoijndes. 
Sir  Rutheepoed  Alcock,  K.C.B.,  will  preside. 

Apeil  27. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Sibeee,  iun., 

F. R.G.S. 

Cantor  Lectures. 

The  Second  Course,  “On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S.,  will  be  delivered  on  Mondays, 
February  2,  9,  17,  23 ; March  1,  8. 

Lectuee  I. — Febeuaey  2. 

Sources  of  India-rubber.  Chemical  and  physical 
properties.  Beha\iour  with  chemical  reagents.  Action 
of  various  solvents.  Effects  of  heat,  cold,  aud  light. 

Lectuee  II. — Febeuaey  9. 

Mechanical  and  chemical  purification.  Working  of 
unvulcanised  caoutchouc.  Formation  of  blocks,  sheets, 
and  threads.  Elastic  webbing.  Other  uses  of  un- 
vulcanised India-rubber. 

Lectuee  III. — Febeuaey  16. 
Vulcanisation  of  India-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of  the 
sidphuretting  material.  Considerations  on  the  use  of 
combined  sulphur  rather  than  the  free  substance. 
Various  methods  of  vulcanising.  Effects  of  temperatiu’e 
and  time.  Destructive  action  of  fatty  oils  on  India- 
rubber. 

Lectuee  IV. — Febeuaey  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  apphcations  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vulcanised  caoutchouc  in  the  dwelling-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 

Lectuee  V. — Maech  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 


Lectuee  VI. — Maech  8. 

Gutta-percha.  Sources.  Chemical  nature  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Lan.  19th... Institute  of  Surveyors,  12,  Great  George- 
street,  S.W.,  8 p.m.  Mr.  W.  L.  Huskinson,  ‘‘The 
Present  Depression  in  English  Agriculture ; its  Real 
and  Assumed  Causes.” 

Medical,  11,  Chandos-street,  "W.,  8^  p.m. 

Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 

Victoria  Institute,  7,  Adelphi-teirace,  W.C.,  8 p.m.  Rev. 

J.  Fisher,  “ The  Organ  of  Mind.” 

London  Institution,  Finsbiuy-circus,  E.C.,  5 p.m.  Mr. 
J.  E.  H.  Gordon,  “ The  Leyden  Jar.” 

Tuesday,  Jan.  20th. ..Royal  Institution,  Albemarle-street,  W., 
3p.m.  Prof.  E.  A.  Schafer,  “Physiology  of  Muscle.” 
(Lecture  II. ) 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
W.,  8|  p.m.  1.  Mr.  L.  F.  Vernon  Harcourt,  “ Fixed 
and  Movable  Wears.”  2.  Mr.  R.  B.  Buckley,  “Movable 
Dams  in  Indian  Wears.” 

Statistical,  Somerset-house-teiTace,  Strand,  W.C.,  p.m. 
ISIr.  G.  Phillips  Bevan,  “ The  Strikes  of  the  Past  Ten 
Years.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  8 J p.m. 
Zoological,  11,  Hanover-square,  W.,  8|  p.m. 

Royal  Colonial,  “Pall  Mall,”  14,  Regent-street,  S.W., 

8 p.m.  Mr.  J.  G.  Bourinot,  “ The  National  Develop- 
ment of  Canada.” 

Wednesday,  Jan.  21st.. .SOCIETY  OF  ARTS,  John-street,, 
Adelphi,  W.C.,  8 p.m.  ]VIr.  Heniy  Carr,  “Domestic 
Poisons.” 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 
Annual  Meeting. 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  J.  W. 
Davis,  “ The  Germs  Pleu7-acanthus,  Agass.,  including  the 
Genera  Orthacanthus,  Agass.  and  Goldf.,  ZJi/jJodas, Agass. 
and  Xenacanthus,  Beyr.”  2.  Mr.  Frank  Rutley,  “ The 
Schistose  Volcanic  Rocks  occurring  on  the  West  of 
Dartmoor,  with  some  Notes  on  the  Structure  of  the 
Brent  Tor  Volcano.”  3.  Mr.  E.  B.  Poulton,  “Mam- 
malian Remains  and  Tree-Trunks  in  Quaternary  Sands 
at  Reading.” 

Entomological,  11,  Chandos-street,  W.,  7 p.m.  Annual 
Meeting. 

Archeeological  Association,  32,  SackviUe-street,  W.,  8 p.m. 
1.  Mr.  H.  W.  Cope,  “Ancient  Jade  Instruments.”  2. 
Air.  W.  De  Grey  Birch,  “Ancient  and  Unpublished 
Documents.” 

Thursday,  Jan.  22nd. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Section  of  Applied  Chemi.stry 
and  Physics.)  Prof.  Perry,  “ The  Teaching  of  Technical 
Physics.” 

Royal,  Burlington-house,  W.,  8^  p.m. 

Antiquaries,  Burlington-house,  W.,  8|  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Prof. 

W.  E.  Ayrton,  “ The  100,000th  of  a Second.” 

Society  for  the  Encouragement  of  Fine  Arts,  8 p.m. 
Conversazione  at  the  Galleries  of  the  Society  of  British 
Artists,  Suffolk-street,  Pall-mall  East,  S.W. 

Rojnl  Institution,  Albemarle-street,  W.,  3 p.m.  Mr.  H. 
H.  Statham,  “Modem  Architectui'e  since  the  Renais- 
sance.” (Lecture  II.) 

Inventors’  Institute,  4,  St.  Martin’s  place,  W.C.,  8 p.m. 
Royal  Society  Club,  WiUis’s-rooms,  St.  James’s,  S.W., 
6.  p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 

S. W.,  7 p.m.  Air.  A.  T.  Walmsley,  “The  Bridges  of  the 
Thames  at  London.” 

Friday,  Jan.  23rd.. ..Royal  Institution,  Albemarle-street, 
W.,  9 p.m.  Dr.  W.  B.  Carpenter,  “ Sea  and  Land  in 
Relation  to  Geological  Time.” 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8J  p.m. 

New  Shakespeare,  University  College,  W.C.,  8 p.m.  1. 
Mr.  Edward  Rose,  “ The  Inconsistency  of  the  Time  of 
Shakespeare’s  Plays.”  2.  Air.  W.  J.  Rolfe,  “Is  there  a 
5th  Day  in  ‘Romeo  and  Juliet?’”  3.  Air.  Hermann 
Linde,  “ There  is  not  a month  between  Scenes  ii.  and 
iii.  of  ‘Julius  Csesar,’  Act  I.” 

Saturday,  Jan.  24th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m.  1.  Dr.  O.  J.  Lodge,  “The  Theory  of 
Prof.  Hughes’  Induction  Balance.”  2.  Air.  C.  V.  Bays, 
“A  Liquid  Voltaic  Are.”  3.  Air.  J.  Faber,  “ A Talking 
Machine.” 

Royal  Botanic,  Inner-circle,  Regent’s-park,  N.W.,  3|  p.m. 
Royal  Institution,  Albermarle-street,  W.,  3 p.m.  ^of. 

T.  Rupert  Jones,  “ Coal.”  (Lecture  II.) 
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NOTICES. 


UNION  OF  INSTITUTIONS. 

The  following  Institution  has  been  received 
into  Union  since  the  last  announcement : — 

School  of  Science,  Liverpool. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  CHEMISTEY  OF  BREAD-MAKING. 

By  Professor  Graham,  D.Sc. 

Lecture  V. — Delivered  December  22nd,  1879. 

At  last  we  have  got  our  loaf  in  the  oven,  and 
it  will  remain  in  the  oven  about  an  hour  and  a 
lialf.  AVhile  it  is  in  there,  I propose,  in  the  first 
j)lace,  to  consider  some  pecularities  in  ovens,  and 
then  to  discuss  that  part  of  the  subject  which 
comes  most  within  my  province,  namely,  the 
chemical  changes  ju’oduced  by  the  action  of  heat 
on  the  loaf.  In  the  common  oven,  in  former  times, 
and  even  yet  to  some  extent  abroad,  the  heat  was 
obtained  by  burning  wood  inside  the  oven  ; that  is 
to  say,  in  that  part  of  the  oven  in  which  the  bread 
was  afterwards  placed.  When  the  combustion  of 
the  wood  had  communicated  a sufficient  amount  of 
heat  to  the  walls  of  the  oven,  then  the  embers 
were  taken  out  and  the  bread  was  put  in.  This 
is  manifestly  a rather  cumbersome  method,  and  I 
need  hardly  say,  in  a country  like  ours,  is  also  an 
expensive  one.  Consequently,  even  long  ago,  coal 
was  employed  for  the  purpose  of  heating  the  oven, 
the  coal  being  used  in  external  furnaces.  The 
^ ienna  baker,  who  certainly  for  many  long  years 
has  been  pre-eminently  the  best  baker  in  Europe, 
and  from  whom  the  Parisian  has  learned  much, 
years  ago  found  out  that  steam,  acting  on  the  moist 
surface  of  the  loaf,  was  able,  at  the  high  tempera- 
ture of  the  oven,  to  convert  the  starchy  matter  of 
the  surface,  moistened,  as  I said  before,  with  water, 
into  dextrin ; in  other  words,  by  the  action  of  heat 
and  moisture,  he  found  that  he  could  convert 
starch  into  dextrin  in  much  the  same  way  that  the 
greater  part  of  the  dextrin,  which  is  now  used  in 
calico  printing,  or  at  the  back  of  postage  stamps. 


is  also  made.  The  Vienna  baker  obtains  the  steam 
in  this  way.  The  first  batch  of  bread  is  common 
bread,  of  rather  an  inferior  character,  and  of  course 
in  baking  that  bread  the  oven  is  charged  with  the 
moisture  of  the  steam  which  comes  from  the  bread. 
After  that  the  rolls,  moistened  on  the  surface  with 
water,  being  placed  in  the  oven,  the  steam  from  the 
first  batch  of  bread  causes  this  glazing  of  the  sur- 
face. Of  late  years  the  Parisian  bakers  have  em- 
ployed steam-boilers,  so  that  an  injection  of  steam, 
from  a boiler  working  under  a little  pressure,  takes 
place  into  the  oven,  and  such  ovens,  though  they 
are  not  common,  can  be  found  in  several  places  in 
London.  I have  a drawing  here  of  an  oven  which 
will  give  you  an  idea  of  the  character  of  the  opera- 
tion that  goes  on.  The  centre  drawing  represents 
the  front  of  the  oven  as  you  see  it  with  the  door 
for  the  admission  of  bread,  and  a door  underneath 
for  warming  up  rolls  and  loaves  previous  to  their 
introduction  into  the  oven.  On  the  side  is  the 
boiler  with  the  steam  gauge.  You  will  notice  the 
drawing  has  two  lines  indicating  an  intersection,  at 
A B and  c D.  The  drawing  on  the  left  is  the 
section  at  A B,  and  shows  the  interior  of  the  oven. 
The  door  is  partially  open,  and  there  is  a pipe  at 
the  side,  with  small  apertures  for  the  purpose  of 
charging  the  oven  with  steam.  You  will  notice 
that  the  floor  of  the  oven  is  not  horizontal,  but 
rises  slightly,  the  object  being  that  when  the 
the  door  is  opened  the  steam  shall  not  faU  out. 
Being  heated,  it  is  lighter  than  air,  and  if  there  is 
a slight  incline  given  to  the  floor  of  the  oven,  the 
tendency  of  the  steam  is  to  keep  in ; whereas,  if  it 
is  flat,  there  is  a tendency  for  a considerable  quantity 
of  the  steam  to  pass  out  every  time  the  door  is 
opened  and  shut.  The  other  drawing  represents  a 
section  on  the  line  C.  D.,  which  indicates,  by  means 
of  a moveable  door,  the  way  in  which  the  flame 
coming  from  the  furnace  is  sent  into  the  oven  in 
order  to  heat  its  stone  walls.  So  soon  as  the  oven 
has  arrived  at  a temperature  of  about  400°  to  450°, 
it  is  closed.  In  the  bakeries  of  Mr.  Bonthron, 
of  Regent-street,  and  Mr.  Carl  Fleck,  of  the 
Brompton-road,  a plan  is  adopted  of  having  two 
ovens,  side  by  side,  so  as  to  economise  the  fuel  to 
some  extent.  I have  not  examined  other  ovens, 
but  I know  that  besides  these  there  are  some  other 
bakers  in  London  who  also  adopt  this  injection 
method,  which  practically,  in  its  first  conception, 
was  due  to  the  Austrian  baker. 

In  addition  to  this  system  of  baking  bread  by 
means  of  fuel,  steam  has  also  been  employed  mother 
processes ; what  is  called  Neville’s  bread,  which  has 
a considerable  sale  in  London,  I understand,  is 
baked  by  means  of  steam  at  a high  temperature. 
You,  doubtless,  know  the  character  of  that  bread 
sufficiently  well,  and  it  is,  therefore,  not  necessary 
that  I should  further  allude  to  it. 

I will  pass  on  now  to  the  chemical  examination 
of  the  changes  which  take  place  when  the  bread  is 
introduced  into  the  oven.  In  the  first  place,  the 
bottom  of  the  loaf,  and  the  side  and  the  top  of  the 
loaf,  are  greatly  heated  by  the  hot  surface  which 
comes  in  contact  with  the  bottom,  and  by  the  hot 
surfaces,  which  radiate  the  heat  from  the  top  of 
the  oven  on  to  the  loaf.  You  will  notice,  in  look- 
ing at  the  drawing,  that  the  depth  of  the  oven  is 
comparatively  slight,  the  object  being  to  have 
the  radiating  surface  as  near  as  possible  to 
the  top  of  the  loaf.  So  soon  as  the  loaf  has 
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been  submitted  to  the  action  of  the  heat,  the 
carbonic  acid  gas  which  was  in  the  dough  ex- 
pands, and  by  the  time  that  gas  has  been 
heated  from  about  80°  to  212°,  which  is  the  boiling 
point  of  water,  that  gas  will  have  expanded  from 
1 cubic  inch  to  1*24,  and  that  will  indicate  the 
amount  of  increase  that  a loaf  would  undergo, 
supposing  there  was  no  moisture.  But  while  that 
amount  of  increase  takes  place,  due  to  the  ex- 
pansion of  the  carbonic  acid  gas  itself,  there  is 
also  considerable  expansion  due  to  the  fact  that 
the  gas  is  moist.  Now,  the  tension  of  aqueous 
vapour  at  212°  is  equal  to  the  atmospheric  pressure, 
and  therefore  we  get  an  enormous  increase,  due  to 
the  amount  of  the  moisture,  as  well  as  to  the  car- 
bonic acid  gas  itself.  I said  just  now  that  the 
temperature  of  the  oven  ranged  from  about  400° 
to  450°.  The  temperature  of  boiling  water  is  212°, 
that  is  to  say,  provided  th^  barometer  stands  at 
30  inches  of  mercury,  because,  of  course,  there  is  a 
higher  boiling  point  if  the  barometer  be  higher, 
and  lower  if  the  barometer  should  stand  lower. 
Therefore,  although  the  walls  of  the  ovens  are  at 
a temperature  of  about  400°  to  450°,  the  loaf  itself 
is  not  at  such  a temperature.  The  bottom,  which 
is  resting  on  the  hot  surface,  of  course  is  consider- 
ably heated,  but  the  interior  of  the  loaf  does  not 
rise  much  above  212°.  It  rises  doubtless  slightly 
above  that  temperature,  due  to  the  resisting 
action  of  the  outer  surface  of  the  crust, 
which  adds  to  the  resistance  of  the  atmospheric 
pressure.  Secondly,  during  this  action  which  is 
going  on  in  the  presence  of  moisture,  the  cell  walls 
of  the  starch  are  ruptured,  so  that  we  obtain  from 
such  a heating  action,  not  starch  such  as  we  know 
it  before  it  is  boiled,  but  starch  which,  by  the 
ruptured  cells,  lends  itself  readily  to  the  action  of 
albuminoid  ferments.  Thirdly,  by  the  action  of 
heat,  some  of  the  albuminous  matter  under- 
goes a degrading  action,  which  is  afterwards  of 
use  in  the  digestion  process.  But  that  is  not  all. 
Due  to  the  action  of  heat  and  moisture,  not  only 
is  there  glazing  by  the  production  of  dextrin  on  the 
surface,  but  there  is  also,  to  a slight  extent,  a pro- 
duction of  dextrin  in  the  interior  of  the  loaf.  You 
all  know  that  if  you  were  to  boil  a suet  dumpHng, 
for  example,  for  a comparatively  short  time,  the 
suet  dumpling  would  not  be  very  remarkable  for 
its  digestibility.  Indeed,  as  in  a day  or  two  the 
most  favoured  festival  of  our  year  will  be  at  band, 
I am  reminded,  by  this  action  of  the  heat  upon 
the  dumphug,  of  the  old  doggrel,  which  I should 
imagine  was  partly  composed  by  youth  and  partly 
by  the  experience  of  old  age.  That  doggrel  says, 
“ Plum  pudding  hot,  plum  pudding  cold.”  That 
represents,  to  a great  extent,  the  desire  of  youth  to 
have  plum  pudding,  no  matter  whether  it  be  hot 
or  cold,  provided  there  be  plenty  of  it.  But,  then, 
old  age  lays  down  this  as  a necessary  condition, 
that  the  plum  pudding  should  be  “in  the  pot  nine 
days  old;”  in  other  words,  you  cannot  get  digestible 
albuminoids  and  starch  of  wheat  unless  they  have 
been  submitted  to  the  prolonged  action  of  heat  and 
moisture,  and  this,  to  some  extent,  takes  place  in 
the  action  of  heat  upon  the  loaf  in  the  oven. 

Another  point  I have  to  notice  is,  that 
coloured  products  are  formed.  I have  a table 
on  the  wall,*  prepared  by  Oudemans,  show- 


ing the  action  of  heat  on  malt,  and  you  will  see 
there  that  air-dried  malt  contains  no  torrefaction 
products,  and  that  there  are  no  less  than  13'G  per 
cent,  of  albuminoid  matters;  whereas,  when  the 
malt  is  heated  to  a temperature  less  than  the  boiling 
point,  we  get  14  per  cent.,  of  torrefaction  products, 
and  only  10*5  of  albuminous  matter.  The  torre- 
faction or  coloured  products  that  are  formed,  are 
partly  due  to  the  action  of  moisture  at  a high 
temperature  on  soluble  albuminoid  matters,  and 
partly  to  the  dextrin  and  maltose  sugars  that 
have  been  formed  in  the  previous  panification 
process.  Now,  the  more  soluble  products  are 
obtained  in  the  previous  jjrocess  of  bread-making, 
the  greater  will  be  amount  of  colour  in  the  final 
loaf.  On  the  other  hand,  the  less  the  soluble  pro- 
ducts produced  by  the  x^revious  bread-making 
process,  the  less  will  be  the  coloured  products 
obtained  in  the  oven.  That  is  why  inferior  flours 
produce  so  much  colour.  Inferior  flours,  as  I 
pointed  out  to  you  from  the  tables  drawn  uj)  by 
Mr.  Brown,  yield  to  the  panification  process,  that 
is,  in  the  process  where  moist  and  moderate  heat  is 
acting  on  flour  for  a considerable  time,  a very  large 
quantity  of  soluble  x>roducts  are  formed.  Therefore, 

I say  that  the  more  soluble  products  obtained 
in  the  previous  panification  process,  the  greater 
the  amount  of  coloured  products  obtained  in  the 
oven,  and  of  course  the  less  pleasant  does  the  loaf 
look. 

Another  matter  we  ought  to  notice  is,  that  by 
the  action  of  heat  we  obtain  the  outside  orust.  This 
crust  retains  the  moisture  for  a much  longer  time 
than  if  there  were  no  crust,  and,  lastly,  the  amount 
of  moisture  or  water  is  greater  the  finer  the  flour, 
and,  of  course,  vice  versa,  and  this  absorption  and 
retention  of  water  depends  upon  two  distinct 
factors.  In  the  first  place,  it  depends  upon  the 
higher  character  of  the  albuminoids.  Albuminoids 
of  high  maturation  character  (such  as  the  crude 
gluten,  which,  you  will  remember,  I told  you  was 
composed  chiefly  of  fibrin,  and,  to  some  extent, 
also  of  glutin)  absorb  and  retain  water  with  great  i 
avidity,  which  is  not  the  case  with  some  other  forms 
of  albuminoids,  such  as  albumin  found  in  most 
cereals,  found  largely  in  our  inferior  wheats  in  bad 
seasons,  but  to  a very  small  extent  in  really  well- 
matured  wheats  grown  in  highly  favoured  cHmates ; 
the  legumin  and  other  soluble  albuminoid  bodies, 
found  very  largely  in  the  legiiminosoe ; and  the 
cerealin,  which  is  one  of  the  albuminoids  found  in 
the  husks  of  cereals — of  wheat  especially — these 
soluble  albuminoids  do  not  absorb  much  water, 
nor  have  they  much  power  in  retaining  it.  There- 
fore, I say,  that  the  first  factor  depends  on  the 
character  of  the  albuminoids  present.  But  there 
is  still  another,  which  is  this,  it  depends  also  on 
the  per-centage  of  starch.  Supposing  you  have  t 
a sufficiently  large  quantity  of  the  hard  gluten,  then 
the  higher  the  amount  of  starch,  the  more  water 
will  be  absorbed  and  retained  by  such  flour. 

This  absorption,  and  retention  of  water  enters 
largely  into  the  question  of  the  number  of  loaves  i 
that  may  be  obtained  from  100  lbs.  of  flour.  The 
baker,  of  course,  reckons  by  the  sack,  but  it  is 
more  convenient  to  take  a per-centage  result. 
According  to  Lawes  and  Gilbert,  in  100  lbs.  of  i 
bread,  there  will  be  on  the  average  62*8  of  diy 
solid  matter,  and  37*2  of  water;  according  to  | 
Millon,  63 -7  of  dry  matter,  and  36*3  of  water ; | 


* See  Table  on  p.  128,  Journal,  January  16. 
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according  to  Dumas,  55 *4  of  dry  matter,  and 
44'6  of  water;  according  to  Maclagan,  who  made 
a series  of  researches  on  this  matter,  the  aver- 
age amount  of  dry  matter  was  64,  and  of 
water  36.  From  a number  of  results  supplied  to 
me  by  many  bakers,  I find  the  average  agrees 
pretty  w-ll  with  the  statements  of  Lawes  and 
Gilbert.  To  take  this  question  from  another  point 
of  view,  100  lbs.  of  Hour  will  yield,  according  to 
Lawes  and  Gilbert,  135  lbs.  of  bread;  according 
to  Dumas,  130  ; and  Maclagan,  137*7.  But  I need 
hardly  say  that  the  number  of  loaves  obtained 
from  100  ibs.  of  wheat  flour,  or  the  number  of 
loaves  obtained  from  the  sack,  will,  of  course, 
vary  according  to  the  character  of  the  wheat. 
Practically,  the  finer  the  wheat,  the  greater 
number  of  loaves  obtained  from  it.  It  may  be  of 
interest— not  to  those  practically  acquainted  with 
the  matter,  but  to  those  who  are  not — to  say  that 
the  number  of  loaves  obtained  from  a sack  of  flour 
will  vary  — I am  afraid,  in  a year  like  this  with 
English  wheats,  the  j'esults  would  be  rather  low  ; 
but,  taking  more  favoured  circumstances,  it  will 
V iry — from  90  to  94 ; possibly,  with  exceedingly 
fine  foreign  wheats,  more  than  the  latter  number 
may  be  obtained. 

I have  now  done  with  the  fermentation  process, 
by  which  carbonic  acid  gas  (I  have  said  very 
little  about  the  alcohol  which  is  produced,  as  I 
pointed  out,  along  with  carbonic  acid  gas  in  the 
fermentation  process)  is  used  for  the  purpose  of 
lightening  the  bread.  I have  now  to  refer  briefly 
to  what  may  be  called  artificial  processes  of  pro- 
ducing the  same  evolution  of  carbonic  acid  gas, 
not  from  the  flour,  but  from  chemical  substances 
used  along  witli  the  flour.  The  best  known  of  these 
methods  is  the  i:)rocess  of  Dauglish,  which  is  still 
practised  in  London,  and  it  may  be  in  some  other 
large  towns  of  England.  The  carbonic  acid  gas  in 
this  method  is  obtained  by  the  action  of  acid  upon 
chalk,  that  is,  carbonate  of  lime.  The  carbonic 
acid  obtained  by  the  decomposition  of  chalk  is 
thoroughly  well  washed,  and  the  carbonic  acid  and 
water  are  then  mixed,  in  proper  proportions,  with 
the  flour,  and,  as  rapidly  as  possible,  the  dough  is 
made,  scaled,  made  up  into  loaves,  and  put  into  the 
oven.  Xow,  the  advantages  of  these  artificial  pro- 
cesses are  manifest.  An  inferior  flour  is  not  sub- 
mitted to  the  degrading  action  of  the  albuminoids 
upon  the  starch  ; we  obtain  no  sugars,  we  obtain 
no  dexti-in.  In  other  words,  no  action  takes  place, 
except  in  the  oven,  and,  therefore,  one  is  able  to 
employ  inferior  flours  by  such  an  artificial  process. 
1 referred  to  this  process  at  our  last  meeting,  and 
a gentleman  asked  me  at  the  end  of  the  lecture 
whether  I meant  that  those  who  employed  the 
Dauglish  process  used  inferior  flours.  Of  course  I 
did  not  s ly  that,  nor  do  I say  it.  I merely  say 
that  one  of  the  advantages  of  the  invention  or 
suggestion  of  Dr.  Dauglish  is,  that  we  can  make 
use  of  inferior  flours.  Another  advantage  is,  that 
the  process  is  a very  rapid  one.  The  whole  making 
of  bread  occux>ies  a very  small  period  of  time  com- 
pared with  the  long,  tedious,  laborious  operations 
of  the  ordinary  fermentation  plan.  On  the  other 
hand,  I think  I am  bound  to  mention  (though  this 
is  not  so  much  a scientific  matter  as  one  of  personal 
opinion)  what  I consider  the  disadvantage  of  the 
process.  Such  a bread  is  manifestly  less  sweet  than 
if  the  flour  had  been  subjected  to  the  fermentation 


process.  There  has  been  no  dextrin,  no  sugar 
formed,  and  the  albuminoids  have  not  been  lowered 
or  degraded.  Consequently,  such  a bread  does  not 
taste  svveet ; it  has  none  of  that  nutty  flavour, 
according  to  my  taste,  which  a well- fermented 
good  loaf  has;  and  it  seems  to  me  that  many  other 
people  at  least  must  have  adopted  the  same  opinion, 
l3ecause  it  is  long  since  Dr.  Dauglish  x)roi)osed  this 
method,  which  theoretically  seems  a very  excellent 
one,  and  yet,  I think  I am  not  very  wrong  in 
saying  that,  if  we  consider  Europe,  we  shall  find 
that  a remarkably  small  portion  of  the  flour  of 
Europe  is  submitted  to  the  Dauglish  method,  com- 
pared to  the  vast  amount  of  bread  made  by  the 
fermentation  process  ; and  if  the  bread  had  been 
so  well  thought  of  by  the  world  at  large,  it  ought 
by  this  time  to  have  progressed  much  more  than 
it  has.  Another  objection  which  occurs  to  me  here 
is  this,  that  the  bread  cannot  be  so  rapidly  digested 
as  the  fermented  bread ; and  it  would  bo  desirable 
that  investigation  should  bo  made  upon  this  point, 
because  one  cannot  help  feeling  interested  in  the 
Dauglish  process,  on  account  of  certain  obvious 
merits  which  it  has. 

Other  methods  for  producing  artificial  raising  of 
bread  are  very  numerous,  and  I need  only  name 
two  or  three  of  them.  In  the  first  x>l!Ace,  there  is 
the  process  by  which  bicarbonate  of  soda  and 
hydrochloric  or  muriatic  acid,  are  brought  to  act 
on  each  other  in  the  dough.  A reaction  takes 
place,  by  which  chloride  of  sodium,  or  common  salt, 
is  formed,  and  the  carbonic  acid  escapes,  and, 
therefore,  raises  the  loaf.  But  it  is  necessory  that 
the  operation  should  be  carried  on  very  rajudly, 
and  it  is  also  necessary  that  the  exact  j)rox)ortions 
of  bicarbonate  of  soda  and  hydrochloric  acid  should 
be  used,  so  that  there  should  be  an  exact  neutral- 
isation of  one  by  the  other.  In  addition  to  this 
method,  tartaric  acid  and  bicarbonate  of  soda  are 
employed  occasionally;  and  sometimes  hydrochloric 
acid,  to  which  a small  quantity  of  the  acid  phos- 
phate of  lime  has  been  added,  is  also  employed, 
along  with  the  bicarbonate  of  soda.  It  is  very 
easy  to  make  this  acid  phosphate  of  lime.  If  you 
take  a small  portion  of  burnt  bones,  called  bone 
ash,  which  comes  so  largely  from  the  Biver  Plate 
and  the  Bio  Grande  in  South  America,  and  add  to 
it  hydrochloric  acid,  you  convert  it  in^o  what  is 
technically  termed  superphosphate  of  lime,  or  acid 
phosphate  of  lime,  and  if  you  use  an  excess 
of  hydrochloric  acid,  you  will  have  a solution  of 
acid  phosphate  of  lime  in  the  hydrocloric  acid 
liquid,  and  this,  if  it  be  used  to  react  on  the  bicar- 
bonate of  soda,  will  give  common  salt,  together 
with  phosphate  of  lime.  The  use  of  such  agents 
has  been  recommended  by  many,  owing  to  the 
desire,  especially  in  the  case  of  poor  children, 
ill  supplied  with  milk,  that  the  bread  should 
contain  bone  earth,  or  the  elements  of  bone 
earth,  so  that  the  children  may  obtain  a 
considerable  quantity  of  phosphate  for  the 
purpose  of  building  up  their  bone  tissue  which, 
at  an  early  age,  is  so  necessary.  Bicarbonate  of 
ammonia  has  also  been  employed  as  an  artificial 
method  of  raising  bread,  and,  of  course,  there  are 
many  other  such  artificial  chemical  means.  The 
various  baking  powders  which  are  so  much  adver- 
tised, depend  on  a reaction  of  this  kind  by  which 
carbonic  acid  gas  is  employed  artificially.  They 
all  of  them  seem  to  me  to  be  open  to  the  s.imo 
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objection  as  tbe  Dauglisb  method,  and  they  have 
not  its  advantages,  except  in  so  far  that  they  enable 
one  to  make  an  aerated  bread  under  certain  un- 
favourable circumstances,  such  as  at  sea,  or  far 
away  from  the  means  of  obtaining  yeast;  of  course, 
under  these  conditions,  they  have  some  value. 

Our  bread  being  made,  the  next  point  one  has 
to  consider  is,  how  it  is  digested.  Now,  diges- 
tion is  a continuance  of  fermentation.  Of  course, 
I am  using  the  expression  fermentation  in  the 
same  sense  that  I used  it  in  speaking  of  the  hydra- 
tion action  upon  starch.  I am  not  using  the  term 
now  in  the  sense  of  the  boiling  fermentation, 
where  carbonic  acid  and  alcohol  are  produced,  but 
that  form  in  which  water  is  added  to  the  molecu- 
lar structure  of  the  starch,  and  by  which  sugars 
and  dextrin  are  formed.  The  first  agent  which  is 
brought  to  bear  upon  the  bread  is  the  albuminoid 
ferment,  called  by  physiologists,  pty aline,  which  is 
found  in  the  saliva.  In  order  to  obtain  a thorough 
and  rapid  hydration  of  the  starch,  so  that  that 
starch  is  converted  into  soluble  bodies,  sugars  and 
dextrin,  it  is  necessary  that  the  bread  should  be 
thoroughly  comminuted,  and  we  are  endowed  with 
a very  wonderful  apparatus  for  the  purpose  of 
cutting  and  grinding  it  up  into  a fine  porous  mass. 
At  the  same  time,  while  this  operation  is  going  on, 
the  grinding  action  stimulates  the  glands,  so  that 
during  the  time  they  pour  out  the  secretion  des- 
tined by  Eature  for  the  solution  of  these  starchy 
bodies.  Of  course  two  points  have  here  to  be  con- 
sidered. I said  we  must  obtain  a fine,  light  porous 
mass,  and  we  must,  therefore,  so  cut  up  or  grind 
that  bread  that  it  should  always  remain  afine  porous 
mass ; that  it  should  be  thoroughly  aerated,  and 
at  the  same  time  well  mixed  with  this  albuminoid 
ferment  of  the  sahva.  Manifestly,  therefore,  we 
see  at  once  that  the  habit,  which  is  so  common  in 
England,  of  eating  hot  rolls  and  new  bread,  is  the 
very  opposite  of  what  nature  has  pointed  out 
should  be  done.  Bread  which,  when  you  press  it 
between  your  finger  and  thumb  forms  into  im- 
pervious balls,  is  not  a bread  which  lends  itself 
readily  to  the  action  I am  speaking  of ; and  I have 
been  told,  on  good  authority,  that  bakers,  who 
have  found  out  for  themselves  so  many  very  in- 
teresting scientific  facts  connected  with  the  whole 
process  of  panification,  seldom  eat  new  bread. 
Indeed,  one  gentlemen  said  they  never  did ; they 
wait,  at  any  rate  until  the  second  day,  until  it  will, 
in  the  grinding  action,  remain  light  and  porous 
for  the  action  of  the  ytyaline  upon  it. 

Mr.  Lewis  has  kindly  heated  two  tubes.  In 
my  right  hand,  I hold  a tube  which  contains  a 
solution  of  bread,  made  simply  by  breaking  it  up 
to  a fine  powder,  and  then  digesting  it  for  two 
hours  at  a temperature  of  100®  Fahr.  It  was 
then  filtered ; nothing  but  water  was  added  to  the 
bread,  and  he  has  added  some  of  Fehling’s  liquid 
and  has  boiled  it.  You  see  that  there  has  been 
no  reduction,  or,  at  any  rate,  a very  small  reduction 
of  the  protoxide  of  copper  to  the  suboxide.  Whereas, 
in  the  other  tube,  the  bread  was  comminuted  into 
the  fine  condition  in  which  it  should  be,  as  was 
also  done  in  the  other  case,  and  it  was  then 
mixed  with  a little  saliva  obtained  by  exciting 
the  submaxillary  gland.  This  was  warmed  also, 
at  about  90®  to  100®  Fahr.,  for  about  two  hours,  and 
you  see  the  amount  of  sugar  that  has  been  formed. 
Where  the  saliva  has  been  mixed  with  the  bread,  it 


has  produced  a considerable  quantity  of  sugar. 
So  far  for  the  sugar.  On  the  addition  of  a little 
alcohol,  we  shall  be  able  also  to  see  a considerable 
difference  in  the  total  amount  of  products  which 
have  been  rendered  soluble  under  the  two  con- 
ditions. The  right-hand  tube  was  the  one  sub- 
mitted to  the  action  of  the  saliva,  and  the  left- 
hand  one  exhibits  simply  the  action  of  water  on  the 
bread.  There  is  in  the  one  case  a considerable 
precipitate,  and  in  the  other  very  much  less.  I 
will  also  show  you  the  amount  of  albummoids 
which  have  been  rendered  soluble  in  the  same  time, 
y/hile  Mr.  Lewis  is  doing  that,  I will  make  a few 
remarks  on  the  necessity  for  all  of  us  to  husband 
this  valuable  fiuid.  It  is  not  given  to  us  to  throw 
away,  and  those  of  you  who  are  just  about  to  begin 
manhood’s  hfe,  I should  certainly  recommend,  if 
possible,  not  to  adopt  the  habit  of  smoking. 
But  still,  if  you  should  smoke — and  I do 
not  suppose  anything  I may  say  will  pre- 
vent you — I should  recommend  you  to  learn  the- 
way  in  which  a German  smokes.  Any  average 
German  will  smoke  from  morning  to  night, 
from  the  beginning  of  the  year  to  the  end,  and 
will  not  expectorate  once;  he  learns  the  habit 
of  smoking  without  expectorating,  and  the  result 
is  he  is  none  the  worse  for  his  smoking — at  least 
one  does  not  see  it ; whereas  we,  in  England^ 
with  our  short  pipes,  smoke  tobacco  loaded  with 
moisture — which  is  one  of  those  delusions  about 
pipe  tobacco  which  has  arisen,  probably,  from  the 
interest  of  tobacconists.  You  know  most  peojjle 
have  the  tobacco  loaded  with  moisture,  and  keep  it 
in  a jar  with  a leaden  cover  to  it.  Thus  con- 
siderable quantities  of  unbumt  nicotine  distil 
over  with  the  moisture,  and  also,  at  the  same 
time,  tarry  products  and  creosote  ; whereas,, 
when  the  tobacco  is  dry,  a comparatively  small 
quantity  of  these  distil  over  into  the  mouth, 
and,  therefore,  there  is  no  necessity  to  expectorate* 
In  these  tubes  you  have,  on  the  left  hand  side,  the 
solution  which  has  been  acted  upon  by  some  ferro- 
cyanide  of  potassium  and  acetic  acid,  and  that  has 
thrown  down  most  of  the  albuminoid  matters. 
The  one  on  the  left  hand  side  is  the  solution  of 
bread  simply  with  water,  the  other  on  the  right 
hand,  of  course,  has  had  saliva  added  to  it.  In 
the  left  tube  you  see  there  is  no  precipitate, 
or  an  excessively  small  quantity  of  albuminoid 
matters ; whereas,  in  the  right-hand  tube — due  to- 
the  saliva — we  have  an  abundant  precipitate  of 
albuminous  matter.  We  see,  therefore,  that  this 
valuable  fermenting  principle  which  w^e  have  at  the 
very  threshold  of  digestion,  is  able  to  convert 
boiled  starch  into  sugar  and  dextrin  with  consider- 
able rapidity,  and  at  the  same  time  also  it  breaks 
down,  and  therefore  dissolves,  some  of  the  albu- 
minoids. It  then  passes  dovv^nwards,  and  in  the 
stomach  and  duodenum  it  meets  with  other  fluids, 
some  of  which  have  the  power  also  of  hydrating 
and  converting  starch  into  sugar  and  dextrin, 
and  some  others  have  the  power  of  dissolving 
the  albuminoids  themselves.  In  that  way  we 
obtain  the  perfect  solution  of  the  bread  that  we  eat. 

I pass  on  now  to  a very  interesting  matter,  and 
that  is  the  value  of  bread  as  food,  or  its  value  as  a 
source  of  power.  I have  here  a table  which  wo 
owe  to  the  researches  of  Messrs.  Lawes  and  Gilbert^ 
showing  the  composition  of  the  ordinary  articles 
of  food-— meat,  bacon,  butter,  milk,  cheese,  flour, 
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bread,  maize,  oatmeal,  rice,  potatoes,  vegetables, 
peas,  and  sugar. 


Average  Composition  of  Articles  of  Food. 
[Laices  and  Gilbert.) 


Parts  per  100. 

Dry 

Substance. 

Carbon. 

Nitrogen. 

Nitrogen 

to 

100  Carbon. 

Meat  

43 

30 

2-0 

G-6 

Bacon 

80 

57 

1-1 

2-0 

Butter 

85 

G8 

Milk  

10 

5-4 

0-5 

9-3 

Cheese  

CO 

36 

4-5 

12-5 

riom*  

85 

38 

1 7 

4-5 

Bread 

64 

28-5 

1-3 

4-5 

Maize 

87 

40 

1-7 

4-4 

Oatmeal 

85 

40 

2*0 

5-0 

Rice 

87 

39 

1-0 

2-5 

Potatoes 

25 

11 

0-3 

3-5 

Vegetables  .... 

15 

6 

0-2 

3-3 

Peas  

85 

39 

3-6 

9-4 

Susrar 

95 

40 

.. 

•• 

I -will  not,  of  course,  detain  you  by  reading  all 
these  numbers,  but  I wish  to  point  out  to  you 
some  very  interesting  results  obtained  from  a con- 
sideration of  these  researches.  We  find  in  the 
fourth  column  a series  of  numbers  headed,  “ Eatio 
of  nitrogen  to  100  parts  of  carbon.”  In  the  case 
of  wheat,  it  is  G‘6;  bacon,  2;  of  course  in  butter 
none;  milk,  9*3 ; cheese,  12^;  flour,  4i;  of  course 
bread  is  the  same  ; rice,  2^  ; ordinary  vegetables, 
3 '3  ; and  so  on.  In  sugar  there  is  no  nitrogen. 
In  looking  at  this  table,  you  will  see  that  flour 
and  bread  stand  tolerably  high  in  the  ratio  of 
nitrogen  to  carbon,  viz.,  4^  to  the  100.  This  leads 
me  back  again  to  a matter  I spoke  of  before, 
viz.,  the  question  of  what  one  should  do  with 
the  bran  of  the  wheat.  Supposing  a hard- 
working labourer,  say  a ditcher  or  a navvy, 
were  supplied  wflth  white  bread  almost  in 
sufiBciency,  but  yet  not  quite,  what  would  he 
crave  for We  all  know,  as  a matter  of  fact  and 
experience,  and  those  of  you  who  have  seen  men 
undergoing  hard  mechanical  work  will  agree  with 
me,  his  first  craving  is  not  for  a lump  of  broivn  bread, 
but  for  a piece  of  fat,  butter,  or  bacon  ; but  in  any 
case  the  craving  is  not  for  more  nitrogen,  but  for 
more  carbon,  and  especially  if  that  carbon  be  de- 
rived, not  from  the  carbo-hydrates  in  which,  as  I 
pointed  out  to  you,  the  hydrogen  and  oxygen  are 
in  the  ratio  in  which  they  form  water,  but  bodies 
such  as  fat,  in  which  there  is  a very  small  pro- 
portion of  oxygen,  and,  therefore,  a considerable 
excess  of  hydrogen  ; in  other  words,  bodies  which 
contain,  not  merely  re.spirable  carbon,  but  also 
respirable  hydrogen,  that  is,  hydrogen  over  and 
above  that  which  is  required  to  form  water  with 
the  oxygen  in  the  compound.  That  is  what  a man 
craves  for.  If  the  labourer  were  to  select  cheese 
instead  of  fat,  even  then,  in  cheese,  there  is  a con- 
siderable quantity  of  fat,  and  from  the  fat  of  the 
cheese  he  would  obtain  a considerable  amount  of 
heat  force,  vastly  more  than  he  would  from  the 
caseine  of  the  cheese.  But,  probably,  what  the 
great  mass  of  working  men  undergoing  hard 


work  would  desire  most  to  have,  would  be  very 
fat  meat.  Those  of  you  who  may  have  seen 
navvies  consuming  large  quantities  of  excessively 
fat  bacon,  so  fat  that  one  can  see  no  lean  in  it, 
will  readily  understand  what  I am  pointing  out. 
And  yet  there  is  a very  current  notion  that  it  is 
the  lean  of  the  meat  that  gives  us  the  greatest 
amount  of  motive  force — the  greatest  amount  of 
mechanical  power  ; whereas,  not  only  will  a 
labourer  in  our  own  country,  but  the  Chinese 
coolie,  who  lives  upon  rice,  when  he  has  to  do  a 
large  amount  of  work,  such  as  loading  a ship 
(and  it  is  astonishing  the  enormous  quantity  of 
work  they  can  do  under  pressure)  does  not  look 
to  albuminoids  in  order  to  give  him  that  extra 
power ; on  the  contrary,  he  uses  butter  or  fat  with 
his  rice.  He  uses  those  fatty  compounds  that  con- 
tain carbon,  and  contain  what  chemists  would 
call  potential  force  in  the  hydrogen,  over  and 
above  what  is  required  to  form  water  with  the 
oxygen  in  the  compound. 

Let  us  see  if  science  cannot  explain  this  dif- 
ference of  opinion.  We  have  the  instinctive 
craving  of  the  labouring  classes  throughout  the 
world ; and  we  have  certain  views,  which  have 
been  accepted,  that  lean  meat,  or  albuminoids,  are 
the  best  sources  of  motive  power.  Before  coining 
to  the  table,  which  I have  here,  on  the  mechanical 
equivalent  of  food,  I think  it  will  be  convenient  if 
I explain  to  you  a few  numbers  that  are  necessary 
to  be  understood  before  we  can  consider  these 
sources  of  power.  According  to  the  definition  used 
by  physicists,  we  say  that  a unit  of  heat  is  the 
amount  of  heat  required  to  raise  a gramme 
(=  15-432  grains)  of  water  1°  Cent. 

If  you  take  one  gramme  of  pure  carbon — say,  the 
very  finest  charcoal — and  thoroughly  burn  it  to 
carbonic  acid  gas,  the  amount  of  heat  given  out 
by  that  oxidation  of  one  gramme  of  carbon 
would  be  sufiicient  to  raise  8,080  grammes  of 
water  H Cent.  I must  apologise  for  using  French 
weights  and  measures,  but  I am  very  much  more 
conversant  with  these  data  in  the  French  than  in 
English  weights  and  measures;  but  I will  after  wards 
put  the  statements  in  a plainer  form,  so  that  you^vill 
be  better  able  to  follow  me.  Now,  hydrogen  gives 
out  rather  more  than  four  times  as  much  heat  as 
carbon.  One  gramme  will  give  out  as  much  heat, 
when  converted  into  water  by  burning,  as  to  raise 
34,462  grammes  of  water  1°  Cent. ; that  is,  merely 
considering  the  amount  of  heat-force  obtained 
from  the  oxidation  of  carbon  and  hydrogen,  and 
looking  at  it  solely  from  the  point  of  view  of  how 
much  water  that  oxidation  will  warm.  In  order  to 
convert  this  into  the  mechanical  motion  of  lifting 
a weight  against  gravity,  all  we  have  to  do  is  to 
make  use  of  the  data  obtained  by  the  most  invalu- 
able researches  of  Dr.  Joule,  of  Manchester, 
published  some  years  ago,  by  which  he  determined 
what  is  called  the  mechancial  equivalent  of  heat. 
He  found,  when  a gramme  weight  was  allowed  to 
fall  through  424  metres,  the  force  thus  generated 
being  made— by  proper  mechanical  contrivance — 
to  agitate  Avater,  that  an  amount  of  heat  was  pro- 
duced equal  to  raising  the  temperature  of  the 
same  weight  of  water — that  is,  one  gramme — 1° 
Cent.  The  force  obtained  from  a falling  weight 
can  be  converted  into  heat-force,  and,  conversely, 
the  heat  of  combustion  can  be  converted  into 
raising  a weight  against  gravity.  Thus,  a gramme 
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of  carbon,  when  burnt  to  carbonic  acid  gas,  pro- 
duces 8,080  units  of  heat,  and  is,  therefore,  equiva- 
to  8,080  X 424=3,392  metre  kilogrammes  of  work, 
or  rather  more  than  the  force  produced  by  three 
tons  falling  through  one  metre.  The  same  weight 
of  hydrogen,  when  burnt,  produces  more  than  four 
times  as  much  force  as  carbon,  and  is  equivalent 
to  14^  tons  falling  through  one  metre. 

Eow,  these  data  being  explained,  I will  proceed 
to  consider  the  motive  force  obtained  from  the 
various  sources  of  food  we  make  use  of,  and, 
thanks  to  the  researches  of  Yoit,  Pettenkoffer, 
BischofP,  and  others  abroad,  and  Playfair,  Edward 
Smith,  Frankland,  and  others  in  our  own  country, 
this  matter  has  been  made  very  clear.  In 
the  experiments  of  Frankland,  by  which  he  deter- 
mined, by  yery  well-known  methods,  the  heat  of 
combustion,  not  merely  of  carbon  and  hydrogen — 
that  had  been  done  before — but  the  heat  of  com- 
bustion of  lean  meat — that  is  say,  meat  deprived  of 
fat  by  digestion  in  ether — fat  meat,  rice,  potatoes, 
starch,  and  so  on,  he  found  that  the  heat  of 


Mechanical  Equivalent  of  Food.  {In  natural  date  as 
consumed.) 


■Weight  of  substance 
One  gramme 
(=  15 '432  grains.) 

Complete  oxidation. 

As  burnt  in 
body. 

Units 
of  Heat. 

Metre 

kilogrammes 
of  Forces. 

Mfetre 

kilogrammes 
of  Forces. 

Potatoes 

1-013 

429 

422 

Flour  

3-936 

1669 

1627 

Oatmeal  

4-000 

1696 

1665 

Bice 

3-813 

1615 

1591 

Dean  of  beef  ...... 

1-567 

664 

604 

Beef  fat 

9-069 

3841 

3841 

Cheshhe  cheese  .... 

4-647 

1969 

1846 

combustion  of  fat  was  rather  more  than  six 
times  that  obtained  from  the  same  weight  of  lean. 
I am  not  using  the  word  “ lean  ” in  the  sense  that 
you  and  I do,  where  we  speak  of  a lean  beefsteak 
as  having  no  fat  in  it — a lean  beefsteak  contains 
a good  deal  of  fat — but  the  lean  meat  deprived  of 
fat  by  proper  chemical  means.  He  found  that  fat 
can  develop  more  than  six  times  as  much  heat  as 
the  same  weight  of  lean.  hTow,  Dr.  Frankland,  in 
carrying  out  these  researches,  determined  not 
merely  the  absolute  amount  of  heat-force  obtained, 
but  the  amount  of  force  obtained  by  caibo- 
bydrates,  from  fat,  and  from  albuminoid  matters, 
when  used  by  man.  Albuminoids  are  not  burnt  up 
to  carbonic  acid  and  ammonia ; they  are  eliminated 
chiefly  as  urea,  slightly  as  uric  acid,  and,  in 
birds  and  reptiles  particularly,  a considerable 
quantity  is  eliminated  in  the  less  oxidised  form  of 
uric  acid.  By  making  a deduction  from  these 
determinations  of  the  eliminated  urea,  the  result  of 
his  researches  was  that  the  fats  yielded  a very  large 
amount  of  force  compared  with  the  albuminoids — 
as  I said  before,  about  six  times  as  much.  Two 
German  chemists — Messrs.  Fick  and  Wislecenus — 
experimented  upon  this  matter.  They  carefully 
and  most  accurately  weighed  everything  they  ate, 
and  accurately  determined  the  excrete  products, 
the  carbonic  acid,  and  so  on.  They  found  that,  in 
going  up  the  Faulhorn,  which  is  10,000  feet  high. 


they  burnt  37  grammes  of  their  muscles.  Now, 
according  to  the  researches  of  Frankland,  this  37  I 
grammes  of  muscle  was  only  equivalent  to  68,000  ' 
metre  kilogrammes  of  force  ; whereas,  the  total 
amount  of  force  expended  in  going  up  a mountain 
of  that  height  was  319,000  metre  kilogrammes—  , 
leaving  a deficiency,  therefore,  of  251,000  metre  i 
kilogrammes.  This  was  entirely  due  to  the  fat  and 
the  carbo-hydrates  they  consumed,  and  not  due  to* 
the  oxidation  of  their  own  muscles.  From  the  re- 
searches of  these  gentlemen,  and  those  of  Playhiir,. 
upon  labourers,  and  of  Haughton,  who  experi- 
mented upon  soldiers  undergoing  shot  drill,  and  Dr. 
Edward  Smith,  who  experimented  not  only  upon 
individuals  undergoing  the  treadmill,  but  who  also 
worked  the  treadmill  himself,  and  also  from  the 
work  of  Dr.  Frankland,  we  now  know  that  the 
heat  of  combustion  we  obtain,  and  the  amount  of 
force  we  generate,  is  due  chiefly,  not  to  the  iiitro*- 
genous,  but  to  the  non-nitrogenous  parts  of  our 
food. 

This  is  not  all.  As  the  work  done  increases  in 
severity,  it  is  not  the  nitrogenous  compound  urea 
that  increases,  but  it  is  the  carbonic  acid  gas  which 
increases  in  the  eliminated  products  of  combustion. 
The  greater  amount  of  work  done  in  a given  unit 
of  time,  the  greater  is  the  amount  of  carbonic  acid 
produced.  Dr.  Smith,  in  experimenting  upon 
himself,  found  that,  Avhen  he  was  sleeping,  he 
eliminated  19  grammes  of  carbonic  acid  gas  per 
hour  from  his  lungs.  It  was  carefully  quantified 
and  weighed.  When  sitting,  29  grammes  were 
eliminated;  when  walking  two  miles  an  hour,  79 
grammes ; three  miles  an  hour,  100  grammes  ; 
when  ascending  the  treadmill,  at  the  rate  of  28^- 
feet  per  second,  it  amounted  to  190  grammes  per 
hour.  Then,  you  may  say,  granting  that  the 
carbonic  acid  increases  the  more  work  is  done, 
whereas  the  urea  increases  but  little,  what  func^ 
tion  does  the  muscle  perform  in  the  system? 
The  function  that  the  muscle  performs  is 
precisely  the  same  as  the  piston-rod,  together 
with  the  machinery,  play  in  the  ordinary  locomo- 
tive. You  know  that  the  function  of  the  piston- 
rod  of  a locomotive  is  to  convert  the  heat  from  the 
oxidation  of  the  coke  or  ccal — which,  of  course, 
operates  in  changing  water  into  steam — into  a 
motion  of  the  mass ; so  that,  in  that  way,  by 
burning  fuel,  you  can  drive  a train  at  50  or  60 
miles  an  hour.  Precisely  similar  is  the  function  of 
the  muscle  in  the  human  system  ; it  is  the  apparatus 


mechanical  motion — into  the  motion,  not  merely  of 
the  pulsation  of  the  heart  and  other  internal  mechani- 
cal work,  but  the  motion  of  the  body  in  Avalking,  er 
running,  or  climbing  hills,  and  other  mechanical 
work.  Thereis  this  difference,  however,  between  the 
muscle  and  the  piston-rod  ; not  merely  the  piston- 
rod,  but  all  the  parts  of  the  engine  are  carefully 
constructed  by  the  engineer,  so  as  to  avoid  what  is 
technically  termed  “ hot  bearings in  other  words-, 
there  must  be  no  local  production  of  heat  by  friction 
in  any  part  of  the  engine.  There  is  this  difference-, 
then,  that  the  muscle  is  partly  oxidised  and  broken 
up,  laut  the  amount  of  heat  obtained  from  the 
oxidation  of  the  muscle  is  only  converted  into 
mechanical  motion  in  about  the  ratio  of  one- 
third  of  the  total  heat  produced,  two- thirds  going 
to  heat  the  body,  and  only  one-third  going  to  pro- 
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duce  mechanical  motion.  "We  are  indebted  for 
these  researches  to  Heidenheim  and  others. 

To  take  a more  practical  \dew  of  this  question, 
one  that  will  be  more  readily  understood  by  most 
of  you.  I will  take  some  of  Dr.  Frankland’s  results 
upon  the  heat  of  combustion  produced  by  oxidising 
various  articles  of  food.  Supposing  we  were  to 
take  the  average  of  all  persons  present  in  this 
room,  and  assume  we  are  all  10  stone  weight 
(140  lbs.),  and  if  we  wished  to  go  up  10,000  feet 
against  gravity,  what  amount  of  force  should  we 
require  ? I could  have  given  yon  the  quantity  in 
metre  kilogrammes  of  force,  as  I have  already 
done,  but  let  us  see  what  amount  of  money  it 
would  cost  in  the  form  of  different  kinds  of  food, 
in  order  to  do  that  amount  of  mechanical  work. 


JJ~er//<t  and  Cost  of  Food  required  t > raise  140  Ihs. 
10,000 high. 


Weight 

Cost 

Total 

1 in  lbs. 

’ per  lb. 

cost 

rcqniicd. 

in  ixince. 

in  pence. 

Potatoes 

b 

1 

5 

Flour  

• H 

3 

4 

Bread  

1 

1 ^ 

4f 

Oatmeal  

Bice 

; i 

‘>•1 

“•i 

4 

oij 

Lean  of  Beef 

3i 

12 

42" 

Beef  Fat 

T 

* 2 

10 

5 

Cheshire  Clieesc . . . 

10 

12 

On  tliis  table  we  have  the  number  of  lbs. 
requirevl,  of  different  kinds  of  ordinary  food,  to 
produce  this  amount  of  mechanical  work.  If  we 
take  potatoes  ; we  find  b lbs.  of  potatoes  would  be 
requii-ed,  and  if  we  consider  them  as  costing  Id.  per 
lb.,  it  will  cost  dd.  You  will  readily  understand 
that  the  last  column,  which  gives  the  value  of  the 
articles,  will  vary  from  time  to  time.  Of  flour  we 
should  only  requii-e  Iglb.,  which  is  taken  at 
about  3d.  per  lb.,  and  this  would,  therefore,  only 
cost  4d.  Bread  would  cost  42d.  ; the  difference  is 
due,  doubtless,  to  the  expense  of  the  process  of 
making  bread.  In  the  case  of  lean  beef,  deprived 
of  fat,  3.J  lbs.  are  required  ; and,  as  the  cost  of  very 
lean  beef  is  taken  at  Is.  per  lb.,  that  would  cost 
3s.  Gd.,  whereas  the  fat  would  only  cost  5d. , because 
so  small  a quantity  as  \ lb.  would  do  the  work  which 
3.Ubs.  of  lean  beef  would  do  ; l^lb.  of  Cheshire 
cheese  would  be  required,  which,  assuming  the 
price  to  be  lOd.  per  lb.,  would  cost  Is.  to  do  that 
amount  of  mechanical  work.  Of  course,  this  table 
is  merely  suggestive,  but  you  see  perfectly  well 
that  man  does  not  require  a large  quantity  of 
albuminoids  in  doing  heavy  work. 

I told  you  that  bread  contains  a very  fair  ratio 
of  nitrogen  to  carbon,  and  that,  when  considered 
from  another  point  of  view — the  mechanical  work 
capable  of  being  done  by  the  use  of  such  food 
materials — that,  really,  the  money  spent  upon  flour 
is  not  at  all  badly  laid  out ; whereas,  on  the  other 
hand,  if  \ou  wish  to  have  a large  quantity  of  work 
done  in  a short  time,  then,  in  addition  to  bread, 
we  require,  not  to  use  much  nitrogenous  matter, 
but  rather  to  use  fat,  and,  therefore,  the  peasants, 
not  merely  of  England,  but  of  all  countries  have 
been  right,  in  .<jpite  of  nnny  scientific  assertions 


that  they  were  wrong,  in  their  instinctive  habit  of 
adding  fat,  rather  than  nitrogenous  food,  to  their 
diet  when  undergoing  hard  work. 

At  a former  meeting,  I said  I would  again  re- 
vert to  the  subject  of  bran ; in  doing  so  now,  I wish 
it  to  be  distinctly  understood  that,  in  my  criticism 
against  the  admixture  of  bran  with  flour,  I have 
been  anxious  to  defend  the  miller  from  the  charges 
of  being  ignorant  of  true  scientific  principles.  I 
hold  that  the  miller  who  so  well  mills  his  flour 
as  to  eliminate  all  bran  is  the  man  who  is  working 
on  true  scientific  principles.  His  object  is  to  enable 
the  baker  to  produce  a fine,  well-piled  loaf,  not  a 
sodden,  heavy  one.  I think  it  is  right  I should 
suggest  a method  by  which  wheaten  flour  may  be 
used,  and  yet  not  produce  the  injurious  effects  which 
I told  you  finely^ -ground bran,  with  its cerealin,  pro- 
duces in  the  panification  process.  This  is  to  do 
what  I suggested  at  the  last  meeting  should  be 
done  with  inferior  flours,  namely^,  to  make  the  fer- 
ment and  the  sponge  of  really  good,  strong  flour, 
and  then,  in  the  dough  process,  when  it  is  so  much 
stiffer,  and  where  the  whole  operation  only  lasts 
one  hour,  to  use  the  wheaten  flour.  Of  course, 
you  are  perfectly  well  aware  that  hydrochloric  acid 
and  bi-carbonate  of  soda  are  sometimes  used  for 
raising  Avheaten  bread,  but  I am  suggesting  this 
other  plan  for  those  who  prefer  a fermented  loaf, 
and  yet  wish  to  avoid  the  high-coloured  pro- 
ducts, and  sodden  bread,  formed  by  the  action  of, 
the  finely-ground  bran  on  this  flour  during  th'^ 
many  hours  of  the  ferment  and  sponge  stages,  and 
who  desire  that  the  fermented  loaf  of  whole  meal 
shall  be  light  and  porous. 

I have,  at  last,  come  to  the  conclusion,  and  I Avill 
briefly  recapitulate  what,  it  seems  to  me,  have  been 
the  prominent  features  of  our  study  together.  In 
the  first  place,  you  will  remember,  we  studied  in 
some  detail  the  properties  of  the  different  consti- 
tuents of  the  cereals,  giving,  of  course,  more 
especial  weight  to  Avheat.  Secondly,  we  found 
that  climatic  conditions  have  a most  important 
bearing  upon  the  nature  of  those  constituents  ; and 
tlien,  thirdly,  we  considered  together  the  right 
mode  of  treating  such  wheats  by  the  u iller,  and, 
subsequent!)’,  by  the  baker.  Bastly,  Ave  saAv  the 
necessity  of  microscopic  examination  of  the  yeast, 
in  order  to  be  sure  that  Ave  Avere  not  introducing 
into  our  fermenting  process  organisms  of  disease 
producing  acetic  acid,  lactic  acid,  butyric  acid,  and 
other  injurious  products.  These,  perhaps,  have 
been  the  chief  points,  though,  at  the  same  time, 
there  have  been  sev’eral  others  Avhich  have  occupied 
our  attention  for  some  time. 

I havenoAV  only  to  say  that,  if  I liave  succeeded 
in  aAvakening  an  interest  in  the  Avonderful  pheno-- 
mena  connected  Avith  the  art  of  bread-ir.aking, 
and  liaAm  raised  in  y^-our  minds  a true  conception  of 
the  high  importance  and  dignity'  of  the  art  -based,^ 
as  AA’c  have  seen  it  to  be,  on  some  of  the  most  in- 
teresting departments  of  physical,  chemical,  and 
biological  science — and  if  I have  stimulated  any  of 
you  to  resolve  on  the  further  study  of  those  sciences, 
whereby  greater  and  more  rapid  progress  may  be 
made,  I shall  rejoice  that  my  efforts  have  not  alto-, 
gether  failed. 


'Ihe  Chairman — Ladies  and  gentlemen, — Before  you 
leaA’O  the  room  this  evening,  there  is  one  duty  Avhich  I 
am  sure  ymii  will  discharge  Avith  pleasure,  and  that  is 
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to  pass  a very  hearty  vote  of  thanks  to  Dr  Draham  for 
his  lectures.  There  have  been  no  occasions  on  which 
this  usual  compliment  has  been  better  deserved  than  the 
present.  This  is  not  the  first  time  Dr.  Draham  has 
appeared  in  this  room.  Some  years  ag-o,  he  gave  us  a 
series  of  lectures  on  brewing,  which,  I think,  is 
generally  admitted  to  be  one  of  the  most  important  series 
of  the  Cantor  lectures.  Those  of  you  who  have  attended 
the  five  lectures  he  has  given  us  on  bread-making,  I think 
will  agree  ’with  me  they  are  not  unworthy  to  take 
a place  by  the  side  of  his  former  course.  Dr.  Graham 
is  one  of  a small  band  of  scientific  men,  who  make  it 
their  special  duty  to  enable  our  industrial  workers  to 
replace  the  old  rules  of  thumb,  which  have  so  long 
dominated  our  industrial  processes,  by  a knowledge  of 
the  principles  on  which  those  processes  are  founded. 
This  he  does  at  the  great  educational  institution  with 
which  he  is  connected — University  College — and  this, 
I am  happy  to  say,  he  has  now,  for  the  second  time, 
done  at  the  Society  of  Arts.  I am  sure  you  will  all  pass 
a very  hearty  vote  of  thanks  to  Dr.  Graham  for  his  very 
instructive  and  interesting  course  of  lectures. 

The  motion  was  carried  unanimously,  and  briefly 
acknowledged  by  Professor  Graham. 


SLVEI^TH  CEDm.SEY  MEETI51G. 

Wednesday,  January  21st,  1880;  Johy  Simoy, 
Esq.,  C.P.,  D.C.L.,  F.E.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Barr,  James,  London -road  Iron  Works,  Glasgow. 

Bell,  Plenry,  Guildford- street,  Tork-road,  Lambeth, 

S.E. 

Berdoe,  Walter,  Silicate  Paint  Company,  Charlton,  S .E. 
Bevan,  James  Oliver,  M.A.,  Eussell-iiouse,  Walmley, 
Birmingham. 

Currie,  Wilham,  Dairy-road,  Edinburgh, 

King,  Arthur  J.,  53,  Cannon- street,  E.C. 

Vernon,  Walter  L.,  London-road,  St.  Leonard’s, 
Hastings,  and  26,  Great  George -street,  S.W. 
Whitehead,  Herbert  Maguire,  Conservative  Club,  S.W. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Baker,  William  Henry,  32,  Vincent -square,  S.W. 
Christy,  Thomas,  E.L.S.,  155,  Eenchurch-street,  E.C., 
and  64,  Claverton- street,  S.W. 

Macnab,  Henry  Black,  1,  Queen  Victoria -street,  E.C. 
Mayne,  Pear-Admiral,  Pichard  C.,  101,  Queen’s-gate, 
S.W. 

Middleton,  Peginald  Empson,  5,  Westminster -chambers, 

S.W. 

Tlmillier,  Lieut. -General  Sh  H.  L.,  P.A.,  C.S.I., 
E.K.S.,  32,  Cambridge-terrace,  Hyde-park,  W. 
Ward,  John  H.,  Oaldey -house,  Caversham-hill, 
Poadiiig. 

The  paper  read  was : — 

“OUP  DOMESTIC  POISONS” 

IN  PELATION  TO  TPADE  AND  APT. 

By  Henry  Carr,  M.Inst.C.E. 

The  object  in  view  in  this  paper  is  to  draw 
attention  to  certain  poisonous  materials,  heedlessly 
introduced  into,  or  intentionally  used  for  some 
special  purpose  in,  our  domestic  fabrics. 

Accidental  injurious  emanations  arising  frorp 
defective  construction  of  houses,  foul  air  from 


drains,  insalubrious  sites,  and  such  causes,  would 
naturally  fall  under  a distinct  head,  though  in- 
volving, no  doubt,  domestic  poisoning,  in  some 
cases,  to  a very  serious  extent.  Attention  will, 
therefore,  now  be  limited  to  poisonous  materials 
used  in  the  process  of  manufacture  and  allowed 
to  remain  in  the  finished  goods.  The  evil  effects 
of  these  “domestic  poisons”  have  long  been 
known  to  a limited  number,  but  they  are  only 
now  beginning  to  be  recognised  by  the  j)Tit>lic  at 
large. 

It  should  be  stated  that  the  writer  has  simply 
attempted  to  gather  such  information  from  com- 
petent authorities  on  medical,  chemical,  and  trade 
questions,  as  may  be  useful  when  put  forward  in 
a collected  form . As  the  question  has  been  raised 
by  a manufacturer,  it  should  be  here  further  stated 
that  neither  he  nor  any  of  his  personal  friends 
have  any  trade  interest  whatever  in  these  matters. 

The  subject  of  domestic  poisons  naturally  divides 
itself  into  two  heads  : — 

First,  as  it  affects  the  public,  to  whom  these 
deleterious  compounds  are  supplied. 

Secondly,  as  it  affects  the  trades,  manufacturing 
and  dealing  in  these  articles. 

The  principal  materials  by  which  poisonous  or 
injurious  matters  are  introduced  into  domestic  use, 
are  arsenical  pigments  in  wall-pajjers  ; arsenical 
dyes  in  cotton  fabrics,  such  as  curtains,  chintz, 
tarlatane,  &c.  ; in  artists’  water  colours,  and  ordi- 
nary paint ; in  lithographic  printing,  jpoisonous 
colours  bemg  sometimes  dusted  on.  Poisonous 
colours  are  also  dusted  on  in  colouring  tin  plate 
work.  Poison  is  also  introduced  in  artificial 
flowers,  lamp  shades,  fly  papers,  in  cardboard 
boxes  and  labels,  now  so  much  used  by  drapers, 
stationers,  and  confectioners  ; confectioners  even 
attaching  poisonous  papers  to  sweets. 

Fatal  results  are  reported  arising  from  the  use 
of  arsenic  in  destroying  the  nerve  in  teeth,  but  they 
appear  to  be  very  rare.  Paper  collars  and  cuffs 
are  said  to  be  sometimes  arsenical,  but  all  attempts 
to  follow  out  these  reports  to  their  origin  have 
hitherto  failed. 

The  aniline  dyes  produced  from  coal  tar  are  a 
source  of  very  serious  irritation  in  some  cases, 
when  brought  into  contact  with  susceptible  skins. 
Lead  is  a well-lmown  poisonous  material,  affecting 
water  supply  more  especially,  injurious  also  to  the 
white  lead  manufacturers,  to  painters,  and  to 
many  susceptible  persons  when  exposed  to  newly- 
painted  rooms. 

The  sanitary  view  of  the  question  has  been  dealt 
with  in  the  pamphlet,  “ Our  Domestic  Poisons,”* 
already  published  by  the  witer  of  this  paper. 
Some  further  illustrative  cases,  however,  under 
this  head  will  be  desirable  before  proceeding  to 
the  trade  branch,  which  is  the  principal  subject 
for  consideration  at  the  present  time. 

Amongst  poisonous  substances,  the  great 
offender,  no  doubt,  is  arsenic  in  its  various  combi- 
nations ; for  though  aniline  dyes  free  from  arsenic 
produce  most  serious  eruptive  disorders,  when  im- 
perfectly fixed  or  prepared,  they  do  not  affect  the 
general  health  in  the  same  insidious  manner  as 
arsenic.  Aniline  dyes  do  not  produce  injurious 
effects  unless  brought  into  contact  with  a suscep- 
tible skin,  whereas  the  arsenical  poison  is  diffused 
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through  the  air  either  as  dust  or  gas,  so  that 
injury  may  arise  without  actual  contact  with  the 
arsenical  fabric. 

Those  to  whom  this  subject  is  new,  have  at  first 
a difficulty  in  realising  the  fact  that  such  small 
quantities  of  arsenic,  combined  in  the  colouring 
matter  oi  a wall-paper  or  other  fabric,  can  pos- 
sibly have  any  injurious  effect,  since  nothing  but 
a chemical  test  will  detect  its  presence.  The  evi- 
dence, however,  which  ought  to  satisfy  any  candid 
observer,  will  be  found  simple  in  the  extreme,  such 
as  could  leave  no  doubt  on  the  mind  of  any  un- 
prejudiced person  as  to  the  verdict  to  be  given. 

The  symptoms  of  chronic  poisoning  by  arsenic 
begin  with  what  appears  to  be  an  ordinary  cold 
and  cough ; drpiess  and  irritation  of  the  throat 
and  frequent  headache ; extreme  restlessness ; 
great  debility,  accompanied  by  cold  clammy 
sweats,  cramps  of  the  legs,  griping  and  dysentery, 
convulsive  t^vitchings,  and  a group  of  nervous 
symptoms,  varying  in  each  case.  Inflammation 
or  iiTitation  and  smarting  of  the  eyes  and  nostrils 
is  often  the  most  marked  symptom,  lasting  for 
days,  weeks,  or  months,  sometimes  accompanied 
by  irritixtion  of  the  skin  or  of  the  whole  mucous 
tract;  sore  throat,  mnning  onto  diphtheritic  throat, 
ulcera-tion  and  soreness  of  the  mouth  and  tongue ; 
irritative  fever,  which,  if  persistent,  exhausts  the 
patient,  and  death  takes  place  by  collapse.  One 
universal  feature  should  be  mentioned,  namely, 
the  inefficacy  of  all  usual  remedies,  the  presence  of 
arsenic  not  being  suspected. 

The  above-mentioned  symptoms  are  by  no  means 
absolute  indications  of  arsenical  poisoning  ; they 
may  arise  from  other  causes,  but  if  the  usual 
remedies  fail  to  give  relief  there  is  reason  for  sus- 
pecting some  hidden  source  of  mischief.  The  proof 
of  arsenical  poisoning  then  depends  on  the  patient’s 
recovery  on  removal,  relapse  on  return  to  the 
arsenical  rooms,  and  final  cure  on  discovery  and 
removal  of  the  arsenical  fabric.  There  is  no 
abstruse  scientific  investigation  needed  to  obtain 
such  exudence ; the  facts  are  plain,  within  the 
comprehension  of  the  most  ordinary  common 
sense.  Illness  unaccounted  for — failure  of  ordinary 
remedies — cure  on  removal — relapse  on  return — 
final  cure  on  discovery  and  removal  of  the  arsenical 
fabric. 

Any  number  of  cases  might  bo  produced  illus- 
trating the  above  position,  but  a few  typical  ones 
can  alone  be  given  here.  The  “nursery  paper” 
now  exhibited,  with  pictuns  of  boys  pla5’ing 
cricket,  was  the  cause  of  the  illness  of  four  young 
children,  relatives  of  the  writer,  llcpeated  illness 
at  home,  and  recovery  on  rcTnoval  from  home, 
occurred  during  a length  of  time.  One  of  the 
children  died,  exhibiting  nearly  all  the  symptoms 
above  described  as  the  results  of  exposure  to 
arsenical  fabrics.  This  occuiTed  before  the  parents 
became  aware  of  the  injurious  effects  arising  from 
this  cause.  After  communication  with  the  writer, 
the  paper  whs  taken  down,  and  the  surviving 
children  recovered  immediately. 

The  following  is  from  Robert  Brudenell  Carter, 
F.R.C.S.Eng.,  Ophthalmic  Surgeon  to  St.  George’s 
Hospital : — 

“ I have  reason  to  believe  that  two  children  of  mine 
died,  many  years  ago,  from  an  arsenical  wall-paper  in 
the  nursery' ; but  the  presence  of  arsenic  was  not  dis- 
covered until  after  the  death?’  had  occuiTcd.” 


Case  of  a lady  residing  on  Sydenham-hill,  as 
given  by  Rev.  R.  J.  Simpson,  who  himself  had 
previous  experience  in  his  own  family  ; — 

“ In  March  last.  Miss  S moved  into  a fiumishe 

house.  A few  days  after  her  arrival  she  was  attacked 
with  a slight  cold  and  cough,  and,  being  subject  t 
bronchitis,  she  confined  herself  to  her  bedroom,  where 
a large  fire  was  continually  kept  up.  She  gradually 
became  w’orse,  and  more  unpleasant  symptoms  began 
to  show  themselves.  She  was  constantly  very  sick  and 
suffered  much  pain.  There  was  a good  deal  of  irrita  - 
tion  about  the  throat  and  chest,  accompanied  v'itli  diffi- 
erdty  of  breathing.  The  debility  was  great,  and  faint' 
ing  fits  of  almost  daily  occurrence.  A friend  who  re- 
marked the  suspiciously  bright  gi*een  paper  on  the  wal 
of  the  bedroom,  advised  her  to  move  into  another  room. 
This  she  did,  after  having  occupied  the  room  with  the 
arsenical  paper  for  six  weeks.  Each  day  after  the 
change  foimd  her  better,  and  she  was  soon  restored  to 
her  ordinary  health.  I may  mention  that  a Persian 
cat,  wliich  -was  always  with  her  during  her  illness,  was 
obsei’ved  to  be  covered  with  a peculiar  eruption,  and 
her  hair  came  off  in  large  quantities.” 

It  may  here  be  observed  that  cats  are  frequently 
affected  by  arsenical  papers,  as  mentioned  in  this 
case,  and  so  are  birds. 

The  following  cases  are  furnished  by  Mr.  Ed- 
mund Spitta,  L.R.C.P.,  M.R.C.S. 

“ Case  1 was  that  of  a little  girl  who  had  bronchitis. 
Convalescence  occurred  at  the  usual  time,  but  was 
attended  with  extraordinary  relapses  of  a severe  natui’e. 
These  I’elapses  always  came  on  after  a,ny  circumstances 
which  raised  dust  in  the  room.  The  wall-paper  and 
the  dust  were  examined  by  Dr.  Stenhouse,  and  were  all 
found  to  contain  arsenic.  The  child  rapidly  recovered 
after  removal  to  another  room. 

“ Case  2 v/as  that  of  a gentleman,  who  also  had 
bronchitis,  and  who,  like  the  child,  always  became 
much  w'orse  when  his  children  ran  about  the  room,  or 
when,  from  other  causes,  dust  was  disturbed.  Paper 
found  to  be  loaded  with  arsenic.  Recovered  slowly 
after  removal  to  another  room. 

“ Case  3 occurred  in  a lady  of  weak  constitution,  who- 
for  years  has  had  impaired  health.  She  was  suffering' 
from  great  x^^ostration,  which  steadily  got  worse. 
Alanning  symptoms  x)resented  themselves,  the  patient 
fainting  many  times  daily.  Sweatings,  vomitings,  and 
dryness  of  the  mouth,  with  intense  jirostration,  almost 
closed  her  career.  The  wall-j)ax)er  of  the  room,  being- 
examined,  was  found  loaded  xvith  arsenic.  AVith  change 
of  air  she  has  now  much  improved ; indeed,  she  is 
almost  well. 

“ Case  4.  My  concluding  case  was  simply  one  of 
depression,  wnth  pain  in  the  stomach  of  the  most  obsti- 
nate character.  Had  the  bedroom  paper  tested,  and 
found  the  old  enemy,  the  getting-  rid  of  which  effected 
the  recovery  of  the  patient.” 

The  following  is  the  case  of  Mr.  and  Mrs.  Clifton, 
of  Derby,  as  reported  by  the  former  : — 

“ In  March  of  the  x)resent  year,  1879,  I had  my  room 
papered,  b’at  did  not  occupy  it  for  six  weeks  afterwards. 
A few  days  after  sleeping  in  tlie  room,  my  wife  began 
to  fail  greatly  in  headth,  and  lost  flesh  considerably ; on 
rising  in  the  morning  complained  of  extreme  exhaustion, 
and  frequently  vomited  ; the  throat  assumed  a dark  red 
appearance,  the  tongue  parched,  and  sometimes  cramj), 
or  severe  pain  in  the  bowels,  was  exjDerienced.  _ Many 
times  during  the  night  I found  the  heart’s  action  ex- 
tremely feeble,  and  the  hands  and  feet  cold,  and  not 
until  I had  applied  my  ear  to  the  region  of  the  heart 
was  I certain  it  had  not  ceased  to  beat.  The  effect  upon 
myself  was  different  ; although,  on  waking,  I felt 
prostrate,  this  passed  away  as  soon  as  I left  the  room  ; 
3vet,  w’-^en  I returaed  at  night,  the  symptoms  ro" 
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appeared,  frequent  sneezing,  and  watery  discharge  from 
the  eyes  and  nose,  accompanied  by  great  exhaustion. 
It  did  not  occur  to  me  until  after  two  months  of  suffer- 
ing, that  arsenic  being  present  in  the  paper  might  have 
induced  some  of  our  ailments.  An  examination  showed 
that  the  whole  surface  was  covered  with  arsenite  of 
copper.  On  sleeping  in  the  adjoining  room  the  fol- 
lowing night,  the  symptoms  referred  to  ceased,  except- 
ing the  exhaustion,  which  has  since  disappeared,  and  I 
have  every  reason  to  believe  that,  had  we  continued  to 
use  the  rcom  with  the  arsenical  paper  remaining  on  the 
■walls,  no  human  aid  could  have  restored  the  balance  of 
health.” 

The  paper  referred  to  in  Mr.  Clifton’s  case  is 
now  exhibited. 

The  following  is  worthy  of  note,  as  coming  from 
the  trade  department  rather  than  from  the 
medical : — • 

“It  is  an  extraordinary  thing  that,  during  my  25 
years’  experience  in  the  trade,  I never  met  with  a case 
of  arsenical  poisoning  amongst  my  own  circle  of  ac- 
quaintance until  this  autumn,  when  a slig'ht  case  came 
under  my  notice.  I was  at  the  seaside,  and  while  there 
engaged  apartments  for  an  invalid  friend.  A few  days 
after  my  friend  had  taken  possession,  a change  in  the 
weather  obliged  her  to  keep  the  windows  shut.  A 
marked  irritation  of  the  throat,  cough,  and  general 
malaise  was  at  once  set  up,  which  continued  and 
increased  day  by  day.  I tested  the  paper,  found  it 
arsenical,  and  removed  my  friend  into  another  room, 
the  paper  of  which  was  not  arsenical,  when  the  im- 
favourable  symptoms  disappeared  as  if  by  magic.” 

Another  case  has  been  reported,  only  just  in 
time  for  insertion.  It  is  given  as  a striking 
illustration  of  the  kind  of  proof  to  be  relied  upon 
with  reference  to  the  injurious  effects  of  arsenical 
wall-papers,  namely,  illness  produced,  recovery  on 
removal,  return  of  symptoms  on  return  to  the 
arsenical  paper,  final  recovery  on  the  arsenical 
paper  being  taken  down. 

‘ ‘ I now  forward  the  case  of  Mr.  B . The 

paper,  since  found  to  be  arsenical,  was  put  up  in  Mr. 

B ’s  bedroom  seven  months  ago.  He  was  taken 

ill  four  weeks  afterwards.  The  symptoms  were  re- 
markably complete  ; soreness  of  the  eyes  on  waking  in 
the  morning,  pain  at  the  pit  of  the  stomach,  loss  of 
appetite,  emaciation,  and  general  malaise. 

“ I sent  Mr.  B to  Margate  for  change  in  July, 

'and  he  came  back,  as  he  said,  “a  man  again;”  but, 
at  home,  the  former  symptoms  soon  returned,  added  to 
which  there  was  intense  dryness  of  the  throat  and  jaws, 
swelling  of  the  gums  and  tongue,  followed  by  excessive 
Irritation  of  the  skin.  The  symptoms  became  alarming. 
The  wall-ijaper  was  tested,  and  found  arsenical ; it  has 
been  taken  down,  and  the  patient  is  now  rapidly  re- 
covering ” 

The  above  cases,  excepting  that  of  Mr.  Brudenell 
' Carter,  are  all  recent,  and  are  only  a sample  of  the 
great  number  which  have  come  to  the  knowledge 
■of  the  writer  within  the  limited  circle  of  his  own 
■acquaintance.  They,  however,  are  sufficient  to 
illustrate  the  injurious  effects  arising  from  poison- 
ous pigments,  and  they  alone  might  almost  be 
considered  as  establishing  a jprima  facie  proof  of 
illness  arising  from  this  cause ; but,  when  similar 
cases  are  multiplied  to  an  indefinite  extent,  there 
can  be  no  doubt  remaining  on  any  unprejudiced 
mind.  Medical  men,  whose  attention  has  not 
been  drawmto  poisoning  by  arsenical  surroundings, 
raise  the  objection  that  they  are  in  the  habit  of 
giving  more  arsenic  as  a medicine  than  can  possibly 
foe  imbibed  from  arsenical  fabrics.  True,  they  do 


put  more  arsenic  into  the  stomach  than  can  be  im- 
bibed from  a wall  paper,  and  they  do  it,  perhaps, 
with  beneficial  effect  in  some  cases ; the  legitimate 
conclusion  to  be  drawn  is,  not  that  arsenical  sur- 
roundings are  uninjurious,  but  that  arsenic  taken 
into  the  stomach  does  not  act  in  the  same  manner 
as  when  breathed  and  received  through  the  lungs. 

Another  difticulty  is  raised,  grounded  on  the 
production  of  arsenic  from  the  mines,  and  its  use 
in  various  manufactories  in  large  quantities.  It  is 
said  that  arsenical  fabrics,  containing  compara- 
tively small  quantities  of  arsenic,  cannot  possibly 
have  the  injurious  effects  attributed  to  them,  for 
the  workpeople  continually  exposed  in  these  works 
do  not  suffer.  That  many  Avorkpeople  do  not 
suffer  is,  no  doubt,  true,  but  how  many  do  suft’er 
it  is  difficult  to  ascertain.  It  must  be  borne  in 
mind  that  the  majority  do  not  palpably  suffer  from 
exposure  to  arsenical  fabrics  in  domestic  use,  but 
only  a minority  of  susceptible  subjects;  neverthe- 
less, that  minority  is  large  enough  to  be  an  im- 
portant proportion  of  the  population.  Susceptible 
subjects,  attempting  to  gain  a livelihood  by  ex- 
posure to  arsenic,  would  probably  soon  abandon 
the  employment,  thus  leaving  the  work  to  those 
who  are  able  to  resist  it.  It  is  marvellous  what 
the  human  frame  may  be  inured  to,  not  only  as 
regards  arsenic,  but  other  deleterious  matter,  as, 
for  instance,  sewer  gas.  This  gas,  escaping  into 
houses,  is  universally  admitted  to  be  highly  in- 
jurious, producing,  in  many  cases,  a well-known 
class  of  diseases  ; but,  on  the  other  hand,  men 
whose  occupation  it  is  to  clear  out  sewers,  spend 
their  working  hours  breathing  the  very  atmosphere 
of  the  sewer  itself,  and  that  with  perfect  freedom 
from  the  deleterious  effects  produced  by  that  same 
air  escaping  in  small  quantities  into  the  house. 

As  before  stated,  it  is  said  that  workpeople  con- 
tinually exposed -to  arsenic,  in  great  quantities,  do 
not  suffer.  It  is  perfectly  clear  that  great  numbers 
can  endure  exposure  to  these  arsenical  works  with 
impunity,  but  how  many  break  down,  and  how 
many  die  under  the  ordeal,  it  is  impossible  to 
ascertain.  No  such  investigation  would  be  at  all 
reliable  unless  carried  out  under  Govemiiient 
authority,  such  as  that  made  by  Dr.  Guy  with 
regard  to  a manufactory  of  artificial  leaves.  (See 
Report  of  the  Medical  Officer  of  the  Privy  Council, 
1862.) 

The  following  is  taken  from  Dr.  Guy’s  report 
above  mentioned : — 

“In  an  establishment  employing  about  one  hundred 
young  women,  more  or  less  suffering  was  almost 
universal  amongst  them;  the  symptoms  were  erythema, 
ulceration,  excessive  thirst,  nausea,  vomiting,  fever, 
convulsions,  &c.” 

In  commenting  on  this  report,  and  with  par- 
ticular reference  to  one  case  of  extreme  suffering 
described  by  Dr.  Guy,  Mr.  Simon  says  : — 

‘ ‘ The  tortures  which  that  poor  girl  must  have  endured 
will  not  have  been  in  vain,  if,  as  may  be  hoped,  the 
public  knowledge  of  them  leads  to  the  amendment  of  a 
system  under  which  others  are  still  day  by  day  enduring 
in  different  proportions  the  progress  of  a similar  fate.” 

Had  Dr.  Guy’s  investigation  been  carried  into 
other  works  where  arsenic  is  employed,  further 
important  information  would  no  doubt  have  been 
elicited. 

It  is,  of  course,  only  under  peculiar  circumstances 
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that  instances  of  suffering  in  manufactories  can  be 
reached,  and,  for  the  purposes  of  this  paper,  any 
attempt  at  investigation  would  have  been  useless, 
but  the  cases  of  Lvo  men,  accidentally  brought 
under  the  notice  of  the  writer,  may  be  mentioned, 
whose  hands  and  various  parts  of  the  body  were 
covered  with  scars  of  ulceration  produced  by 
printing  papers  with  arsenical  colours,  some  years 
ago,  the  employment  of  such  colours  now  being 
abandoned  in  the  factory  v/here  they  work. 

Another  case  may  be  given,  as  related  by  a 
connection  of  the  writer’s,  who  had  the  super- 
intendence of  the  operation  in  question  : — 

“A  quantity  of  emerald  gTeen,  dehvered  in  larg*e 
packages,  had  to  be  redistx-ibuted.  The  work  having  to 
be  done  in  haste,  four  extra  hands,  men  not  accustomed 
to  the  work,  were  put  on.  All  had  wet  sponges  over 
their  mouths ; nevertheless,  these  four  extra  men  were 
made  ill,  one  died  soon  after,  and  the  other  three  were 
far  more  ill  than  the  men  usually  employed  in  repack- 
ing colours.” 

This  is  a remarkable  instance  of  the  difference 
between  men  accustomed  to  such  work  and  others 
not  habituated. 

The  case  of  a young  woman  in  a draper’s  shop, 
in  one  of  our  large  provincial  towns,  is  a good 
example  of  the  serious  but  less  Undent  effect  of 
arsenical  fabrics  m the  course  of  trade.  It  is  this 
young  person’s  department  to  sell  artificial  flowers, 
and  the  mere  production  of  them  and  exhibition 
to  the  customers  makes  her  ill,  so  much  so  that 
she  has  been  obliged  to  leave  her  work  and  have 
change.  This  report  is  from  a medical  man,  a 
friend  of  the  vUter's. 

As  a further  illustration  of  the  effect  which  may 
be  produced  by  artificial  flowers,  and,  as  a confirma- 
tion of  the  above  statement,  it  may  be  well  to  give 
the  following  report  from  Mr.  Charles  Ekin,  the 
analytical  chemist  of  Eath,  who  has  kindly  also 
sent  the  flowers  themselves.  He  says  : — 

“Tliehistor}’  of  the  French  flowers  is  this.  They  were 
procured  direct  from  Paris  by  a lady  residing  here  with 
her  two  daughters.  When  the  flowers  an-ived  and  were 
being  in.«pected,  one  of  the  daxighters,  who  is  rather  an 
invalid,  was  seized  T^dth  a violent  shivering  fit  and 
faintness.  She  was  taken  out  of  the  room,  and,  after  a 
time,  recovered.  The  mother  and  other  daughters  re- 
turned to  the  room  and  put  away  the  flowers  ; they  re- 
membered afteiwards  that  they  too  felt  the  same 
.symptoms,  only  in  a much  less  degi'ee.  The  flowers 
were  taken  out  of  the  box  a day  or  two  afterwards,  and 
all  three  were  at  once  affected  just  as  before.  The 
flowers  were  naturally  suspected,  and  packed  off  to  me 
at  once.” 

The  leaves  are  found  to  be  highly  arsenical,  but 
not  so  the  flowers. 

The  effect  of  arsenical  wall  - papers  on  men 
stripping  them  off  or  hanging  them,  is  well-known; 
they  are  frequently  obliged  to  desist  from  their 
work.  It  is  stated  by  Mr.  Heisch  (analytical 
chemist  and  gas  examiner  to  the  City  of  London), 
who  has  paid  much  attention  to  this  subject,  that 
men  suffer  more  from  cutting  the  edges  than  in 
hanging  the  paper ; this  seems  highly  probable, 
for  in  the  one  case  the  dust  would  be  shaken  off 
dry,  while  in  the  other  it  would  be  rather  retained 
by  the  damp  of  the  paste. 

A very  important  case  has  lately  been  investi- 
gated by  Dr.  Hardvdeke,  in  an  inquest  on  a young 
woman,  who  died  from  the  poisonous  effects  of 


colours  used  in  decoration  and  printing  on  tin  plate. 
These  colours  contained  carbonate  of  lead,  acetate 
of  lead,  sulphide  of  tin,  metallic  copper,  antimony, 
arsenite  of  copper,  and  chromic  acid  salts ; the 
colours  were  used  to  a great  extent  as  dry  powder, 
dusted  on  to  an  adhesive  surface  ; in  this  dusting 
operation,  the  person  was  so  covered  with  colour  as 
to  be  described  as  “ not  recognisable.” 

Dr.  Bartlett  was  first  engaged  on  the  part  of 
Government,  to  give  information  on  the  chemical 
question,  and  at  a later  stage  Mr.  Lakeman,  the 
Insx^ector  of  Factories,  was  also  called  in.  Dr. 
Bartlett  analysed  the  colours,  and  both  these 
gentlemen  examined  the  works.  They  pointed 
out  to  the  manufacturers  that  the  process  of  dust- 
ing poisonous  dry  colours  by  hand  was  inevitably 
dangerous.  It  appeared  there  was  no  particular 
blame  to  be  attached  to  the  manufacturers,  they 
merely  carried  on  certain  works  in  the  ordinary 
manner  customary  in  this  country  ; that  the  process 
was  destructive  to  the  life  and  health  of  the  per- 
sons emxfioyed,  was  no  peculiarity  of  this  estab- 
lishment. 

The  point  to  which  it  is  desii’ed  now  to  draw 
j)articular  attention,  is  this,  namely,  that  Dr. 
Bartlett  and  Mr.  Lakeman,  having  pointed  out 
the  danger  arising  from  the  use  of  dry  colours,  it 
was  stated  by  the  manufacturers,  on  the  last  day 
of  the  inquest,  that  the  iprocess  of  using  dry 
j)oisonous  colours  had  been  then  abandoned.  If 
such  a change  could  be  so  readily  made,  why  was 
it  requisite  that  this  poor  girl’s  life  should  be 
sacrificed,  in  order  to  enforce  attention  to  these 
well-known  facts  ? One  girl,  produced  as  a specimen 
of  a healthy  subject  employed  in  these  works, 
while  giving  her  evidence,  was  requested  to  open 
her  mouth,  the  marks  of  lead  xDoisoning  were  at 
once  discovered. 

Many  cases  of  suffering  are  given  in  a valuable 
paper  by  Mr.  Frank  Draper,  of  the  Dnited  States, 
published  in  the  Chemical  News,  July  ]9th,  1872, 
and  followmg  numbers. 

The  foregoing  statements,  with  regard  to  both 
the  public  generally  and  the  work  people,  can  leave 
little  doubt  on  the  mind  of  anyone,  that  many 
lives  are  sacrificed,  and  avast  amount  of  illness  pro- 
duced, by  this  use  of  arsenic.  There  are  no  doubt 
many  employments  in  which  life  and  health  are 
freely  exposed  to  danger  under  a sense  of  duty. 
The  medical  man  and  the  nurse  expose  themselves 
to  infectious  diseases ; the  soldier  and  sailor  to 
great  dangers ; workmen  in  mines,  and  in 
various  employments,  are  necessarily  exposed 
more  or  less  to  danger  ; but  in  these  cases  every 
possible  precaution  ought  to  be  taken,  even  though 
the  exposure  is  a moral  duty,  and  the  object  aimed 
at  be  such  as  to  justify  the  risk.  Wliere  the  object 
in  view  is  a great  good,  not  to  be  attained  without 
risk,  the  risk  is  justifiable  ; not  so,  however,  when 
it  is  a mere  paltry  question,  sxich  as  whether  you 
have  one  shade  of  green  paper,  or  another  shade 
a trifle  brighter. 

The  question,  therefore,  arises — What  is  gained  ? 
Why  is  arsenic  thus  used  ? Simply,  cui  hono  ? In 
considering  this  part  of  the  question,  it  is  requisite 
to  distinguish  carefully  between  fabrics  for  home 
consumption,  and  articles  for  exportation. 

In  considering  home  consumption,  we  have  to 
deal  with  the  interests  of  the  trade  supplying,  and 
with  the  interests  of  the  public  using,  those 
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articles.  As  to  the  public,  the  evidence  on  the 
whole  tends  to  show  that  they  do  gain  some 
brighter  greens  at  lower  prices,  that  is  to  say,  low- 
class  bright  green  poisonous  papers  can  be  pro- 
duced, brighter  and  cheaper  than  non-poisonous. 
Arsenic  is  also  said  to  give  permanency,  brilliancy, 
and  body,  especially  to  the  group  of  aniline  colours. 
The  cost  of  colour  in  low-class  papers  bears  an 
appreciable  proportion  to  the  total  price  of  pro- 
duction ; but  in  higher-class  papers  the  difference 
in  cost  between  one  green  pigment  and  another  is 
too  small  to  be  of  material  importance.  It  should, 
however,  be  stated  that  some  paper-stainers  assert 
that  there  is  no  economy  or  advantage  in  using 
arsenical  colours. 

The  samples  now  hung  on  the  walls  will  satisfy 
those  present  that  arsenic  is  not  essential  in  order 
to  produce  a good  colour ; even  if  it  be  true  that 
more  brilliant  tones  can  be  obtained  with  than 
without  arsenic,  the  difference  is  certainly  too 
slight  to  be  appreciated,  except  by  those  specially 
skilled  in  colour. 

The  colours  in  which  arsenic  is  an  essential  in- 
gredient are  Scheele’s,  Vienna,  or  emerald  green 
(practically  the  same  thing,  no  matter  what 
name  it  is  called  by),  a blue  (not  containing 
copper),  orpiment  (containing  60  per  cent,  of 
arsenic,  an  expensive  colour,  now  seldom  used), 
and,  perhaps,  some  few  others  ; but  it  is  by  emerald 
green,  used  either  alone  or  in  combination,  that 
arsenic  is  principally  introduced;  it  is,  however, 
also  used  without  absolute  necessity  in  a great 
variety  of  colours — red,  brown,  some  blues,  pink, 
low-toned  greens,  French  greys,  black,  and 
notably  in  magenta  ; and  colours  are  made 
arsenical  where  there  is  no  occasion  for  it,  merely 
by  using  up  arsenical  remnants  which  happen  to 
be  left  on  hand  from  other  work.  There  is  no 
doubt  that,  in  any  factory  where  arsenical  colours 
are  freely  used  for  certain  purposes,  all  the  papers 
made  will  be  more  or  less  contaminated,  thus 
accounting  for  the  slight  trace  frequently  found. 
Colour,  therefore,  cannot  be  taken  as  any  guide  to 
the  public  as  regards  freedom  from  arsenic.  It 
is  said  that  greater  depth  and  sharper  lines  are 
obtained  in  black  by  the  use  of  arsenic.  The  two 
samples  now  exhibited  are  from  the  same  maker — 
the  non- arsenical,  if  anything,  somewhat  the 
sharper  and  better  of  the  two.  These  two,  the 
black  and  olive-green  papers,  are  a good  sample 
of  the  carelessness  with  which  such  a virulent 
poison  is  introduced  into  our  houses — the  one 
arsenical,  the  other  practically  free ; the  one  as 
good  as  the  other,  and  both  from  the  same  maker. 
Permanency  of  colour  is  a matter  of  importance, 
and  is  one  advantage  stated  to  arise  from  the  use 
of  arsenic ; but  there  is  another  side  to  this  ques- 
tion, that  is  to  say,  if  the  public  make  use  of 
fabrics  coloured  with  poisonous  pigments,  it  is  a 
very  questionable,  benefit  their  being  the  longer 
exposed  to  them,  and  their  superior  average  of 
durability  is  certainly  very  questionable,  when  the 
number  of  arsenical  papers  which  it  is  now  thought 
requisite  to  remove,  is  taken  into  the  calculation. 

It  may  bo  safely  asserted  that  paper-stainers 
would  suffer  no  injury,  in  the  home  trade,  from  an 
Act  of  Parliament  entirely  prohibiting  the  use  of 
arsenic,  except  as  regards  the  stocks  in  hand  ; this, 
however,  would,  in  many  cases,  be  a serious  matter, 
very  large  stocks  of  arsenical  papers  being  held  by 


some  makers.  Were  an  Act  suddenly  passed,  pro- 
hibiting the  sale  of  arsenical  papers,  either  the 
manufacturers  must  be  compensated  or  they  must 
sustain  a heavy  loss ; the  only  alternative  being 
that  time  must  be  given  to  sell  the  stocks  in  hand, 
the  public  being  allowed  to  imbibe  so  much  more 
poison,  in  order  that  the  paper-stainers  may  be 
secured  from  loss.  Continued  additions  to  their 
stocks  of  arsenical  papers  will,  however,  for  the 
future,  be  a matter  for  their  own  consideration,  at 
their  own  estimate  of  the  risk. 

Some  paper-stainers  have  abandoned  the  use  of 
arsenical  pigments  for  a length  of  time,  others  are 
now  ceasing  to  use  them,  and  are  supplying  papers 
guaranteed  free  from  arsenic,  stating  that  this 
change  is  made  on  account  of  the  public  feeling  in 
the  matter.  It  is,  therefore,  to  be  hoped  that  all 
may  soon  follow  the  same  course,  for  it  will  be  to 
the  makers  of  non-arsenical  papers  that,  at  all 
events,  the  intelligent  portion  of  the  community 
will  look  for  their  decorations. 

The  foreign  trade,  however,  is  a more  difidcult 
question,  for  it  is  well  known  that  a shade  of 
colour,  or  a very  small  per-centage  of  extra  cost, 
will  turn  the  balance  of  the  market.  It  seems  clear 
that  papers  cannot  be  made  of  the  particular  shade* 
of  Scheele’s  green  without  arsenic;  and  though  the 
precise  colour  is  of  no  real  value,  the  colour,  to- 
gether with  the  merest  trifle  in  cost,  may  turn  the 
balance  in  competition  with  foreign  manufacturers 
who  do  use  it.  Therefore,  as  regards  foreign  trade, 
the  real  point  will  come  to  this — Shall  the  English 
manufacturer  continue  to  export  poisonous  papers 
for  the  benefit  of  the  trade  of  this  country,  hre- 
spectiveof  the  effects  on  the  foreign  purchaser?  This 
question  seems  to  be  settled  in  the  affirmative,  if  we 
may  judge  by  the  course  taken  with  regard  to  the 
opium  trade.  For  the  sake  of  £6,000,000  of  Indian 
revenue,  we  continue  to  export  that  which  is  well 
known  to  be  most  deleterious  to  the  Chinese  nation. 
But,  as  regards  home  regulations,  the  opposite 
course  is  being  followed  to  such  an  extent  as  to 
have  become  a settled  principle  of  government. 
The  Sale  of  Poisons  Act  and  the  Adulteration  of 
Food  Act  establish  the  principle  that  the  purchasing 
public  shall  be  defended  by  the  Government  from 
the  careless  or  nefarious  vendor.  If  our  Govern- 
ment thinks  well  to  protect  the  public  from  water 
being  added  to  their  milk,  is  it  too  much  to  ask 
that  our  houses  may  be  defended  from  arsenic  ? 
If  druggists  selling  poisons  are  obliged  to  label 
them  as  such,  is  it  unreasonable  to  require  that 
arsenical  fabrics  shall  be  marked  “ arsenical  ? ” Is 
there  any  reason  against  their  being  so  marked, 
except  that  they  would  not  sell  ? If  there  be  no 
other  reason,  it  proves  that,  in  the  opinion  of  the 
vendors,  a large  portion  of  the  public  are  suffi- 
ciently alive  to  this  question  not  to  use  these  papers 
if  aware  of  their  nature. 

Some  paper-stainers  state,  with  the  most  perfect 
confidence,  that  they  do  not  use  arsenic  at  all  on 
their  works,  which  is  perfectly  true  as  regards 
“ crude  arsenic  ; ” in  that  condition,  arsenic  is  not 
used  by  paper-stainers.  The  manufacture  of  colours 
is  a distinct  trade,  and  it  is  the  colour-manufac- 
turers who  introduce  the  compounds  of  arsenic, 
passing  them  on  to  the  paper-stainers  in  the  form 
of  arsenical  pigments,  which  the  paper-stainer  may 
not  inow  to  be  arsenical  if  not  inquired  into. 
Some  paper-stainers,  who  desire  to  avoid  arsenic 
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altogether,  report  that  they  find  considerable 
difficulty  in  procuring  pigments  free  from  it,  and 
find  it  requisite  not  only  to  contract  for  colours 
free  from  arsenic,  but  also  to  watch  and  test  the 
colours  delivered.  On  this  question,  however,  the 
following  statement  from  a paper-stainer  is  satis- 
factory : — “ Since  the  question  of  arsenic  has  arisen, 
the  attention  of  the  colour-manufacturers,  mostly 
abroad,  has  been  given  to  the  subject,  and  they 
have  produced  colours,  guaranteed  free  from 
arsenic,  so  nearly  equal  in  brilliancy  that  the 
general  public  could  not  detect  the  difference, 
except  by  such  a close  inspection  as  they  are  not 
likely  to  give.  These  non-arsenical  colours  do 
not  add  to  the  cost  .’’Another  paper-stainer  would 
rather  say,  “ Xot  to  any  serious  extent.”  The 
ceasing  to  use  arsenical  colours  would  not  involve 
any  expense  in  alteration  of  plant ; this  is  a matter 
of  some  importance. 

The  samples  now  exhibited  prove  that  there  is  no 
difficulty  in  producing  the  most  satisfactory  colours 
free  from  arsenic  ; and,  as  regards  the  home  trade, 
the  question  of  cost  is  decided  by  several  firms 
having  entirely  abandoned  the  use  of  arsenical 
colours,  and  still  holding  their  ground  satisfactorily 
in  the  open  market.  In  fact,  it  is  now  stated  by 
them  that,  with  the  present  feeling  of  the  public 
on  the  subject,  it  is  more  advantageous  to  abandon 
the  use  of  arsenical  pigments,  and  to  issue  the 
goods  guaranteed  free  from  arsenic.  The  only  real  i 
difficulty,  therefore,  as  regards  the  home  trade,  is  i 
that  arising  from  the  stocks  on  hand.  Some 
paper-stainers  give  it  as  their  opinion  that  the  ; 
present  movement  is  altogether  a mistake,  and  that  I 
injury  does  not  arise  from  this  cause  ; but,  even  | 
amongst  these,  some  have  already  abandoned  the  | 
i;se  of  ar-enical  colours,  others  use  emerald  green 
and  such  pigiu'-nts  as  cannot  be  produced  without 
arsenic,  avoiding  them  wherever,  in  their  opinion,  ! 
it  is  feasible. 

One  paper-stainer  writes:  — 

“We  may  state  that  we  have  not  used  any  emci’alcl 
green  for  a long  tiine,  and  we  take  eA’ery  precaution  to 
pxirchase  such  other  colours  as  are  gnai’anteed  to  us  free 
from  arsenic.” 

Another  writes — - 

“ I exclude  all  arsenical  colours  most  carefidly. 
9-lOths  of  the  colours  I use  are  made  in  Germany  and 
Belgiiun,  and  arc  guaranteed  free  from  arsenic,  never- 
theless I also  have  them  tested  by  a public  analyst  in 
this  countiy.” 

A third  has  for  some  j’ears  abandoned  the  use 
of  arsenical  colours.  Another  says — 

“ There  is  difficulty  in  obtaining  coloiirs  free.  We  do 
OTir  best  to  avoid  arsenic.” 

Another  has  issued  the  following  circular  : — 

“The  subject  of  arsenic  inwall-paper  having  been 
so  prominently  brought  before  the  public  in  the  last  few 
months,  we  have  repeatedly  been  asked  whether  those 
manufactured  by  ourselves  contain  it.  We  have  always 
been  able  to  prove  to  the  sati.sfaction  of  inquirers  that 
there  is  no  ar.senic  in  wall-papers  of  our  manufacture, 
but  with  a wish  to  completely  satisfy  our  customers  that 
such  is  the  ca.se,  we  invited  a chemi.st,  whohad  previously 
devoted  much  time  to  the  subject  of  arsenic  in  wall- 
papers, to  thoroughly  examine  our  manufactures  and 
the  materials  used  for  the  same.  We  have  now 
pleasure  in  sending  you  a copy  of  his  report.” 

In  reply  to  the  question,  “What  disadvantage 


does  a manufacturer  who  does  not  use  arsenic 
suffer  under  ?”  the  following  reply  has  been  re- 
ceived from  a firm  manufacturing  on  a large  scale  : 
“ None  whatever,  but  the  contrary,  as  long  as  the 
present  feeling  exists.  We  have  found  it  desirable 
to  issue  our  price  lists  this  year  with  a printed 
label  to  the  effect  ‘ that  the  patterns  are  made 
from  colours  guaranteed  from  the  manufacturers 
free  from  arsenic.’  It  never  has  been  any  advan- 
tage to  use  arsenical  colours,  and  as  soon  as  others 
were  produced  we  discontinued  them.” 

The  above  quotations  may  be  taken  to  a certain 
extent  as  expressions  on  the  part  of  the  trade,  and 
from  them  it  may  be  fairly  gathered,  that  there 
would  be  no  difficulty  Avhatever  in  the  total 
abandonment  of  arsenical  pigments  as  regards 
wall  papers. 

A caution  should,  however,  be  given  that  the 
assurance  of  a manufacturer  that  a paper  is  free 
from  arsenic  cannot  always  be  relied  upon.  A 
paper  selected  by  the  writer,  marked  “ non- 
arsenical,”  was,  after  being  hung,  pronounced 
highly  arsenical  by  Dr.  Stenhouse,  and  this  from 
a first-class  London  firm,  of  the  highest  respecta- 
bility. A specimen  of  this  paper  is  now  exhibited. 

The  fact  is,  that  many  paper-stainers  do  not 
appear  to  be  well  informed  as  to  whether  their 
colours  are  arsenical  or  not,  and  it  may  be  safely 
assumed  that  the  retail  dealers  know  very  little 
indeed  about  the  matter — that  is,  judging  from 
the  erroneous  assurances  so  constantly  given. 

On  the  whole,  it  may  safely  be  said  that  there  is 
a general  apprehension  amongst  manufacturers  of 
wall-papers,  even  amongst  those  who  do  not  admit 
the  injurious  effect  of  arsenical  colours,  that  the 
public  are  getting  too  much  alive  to  the  question 
to  allow  of  arsenical  pigments  being  employed  as 
heretofore,  with  profit  to  themselves. 

It  has  been  suggested  that  it  may  be  well  to  turn 
to  distemper  as  a security  against  arsenical  papers  ; 
this,  however,  is  no  security,  for  arsenical  colours 
are  used  in  distemper. 

In  dyeing  and  calico  printing,  arsenic  is  used,  as 
well  as  in  wall-papers,  but  not  to  the  same  extent 
as  regards  arsenic  remaining  in  the  fabric  when 
finished  ; and  there  cannot,  it  may  be  presumed, 
be  any  objection  to  the  use  of  arsenic  in  certain 
processes  Avhere  it  is  thoroughly  washed  out  in  the 
after  stages,  or  where  the  trace  left  is  so  small  as 
to  be  practically  of  no  consequence.  There  are, 
however,  some  j>rocesscs  included  in  dyeing  in 
which  the  pigment,  to  which  the  colour  is  due,  is 
itself  an  arsenical  compound,  as  for  instance  the 
arsenical  compounds  of  copper  producing  bright 
green  dyes,  or  rather  pigments,  the  colour  being 
due  to  the  arsenical  compound,  attached  super- 
ficially, rather  than  entering  into  the  body  of  the 
material  as  a true  dye.  In  this  condition  the 
poisonous  material  would  of  course  be  less  firmly 
fixed,  and  would  bo  liable  to  produce  the  symptoms 
described  by  Dr.  George  Owen  Rees,  in  a letter  to 
the  Tunes,  as  occurring  from  bed  curtains  and 
green  muslin  coloured  with  Scheele’s  green,  a 
square  yard  of  which  was  found  to  contain  up- 
wards of  60  grains  of  the  colouring  matter. 
Chromic  and  ferric  ar’seniates,  which  form  brown 
and  green  colours,  Avere  found  by  Mr.  Foster  (Pro- 
fessor of  Chemistry,  Middlesex  Hospital)  to  the 
amount  of  45  grains  per  square  yard,  and  120 
grains  in  the  lining. 
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Arsenic  is  also  used  in  dyeing  in  the  process  still 
called  “ dunging,”  though  the  material  formerly 
used,  cow-dung,  has  ceased  to  be  employed.  The 
object  of  this  process  is  to  remove  superfluous 
mordants,  which  arise  from  an  unavoidable  excess 
put  on  in  the  previous  stage.  Instead  of  cow- 
dung,  solutions  of  phosphate,  silicate,  or  arseniate 
of  soda  are  used ; of  late  years,  prineipally  the 
latter.  Here  the  arsenic  is  of  use  only  as  an  inter- 
mediate agent ; it  forms  no  part  or  ingredient  of 
the  final  colour,  and  it  is,  or  should  be,  removed 
in  the  subsequent  stages. 

There  is,  however,  another  method  of  producing 
printed  fabrics,  in  which  a much  larger  quantity 
of  arsenic  is  used.  This  is  in  fixing  the  aniline 
colours,  and  it  consists  in  printing  upon  the  cloth 
a thiclcened  mixture  of  red  bquor  (alumina 
acetate),  a solution  of  arsenious  acid  in  glycerine 
and  a solution  of  the  aniline  colour.  This  printing 
mixture  may  sometimes  contain  as  much  as  8 oz. 
or  10  oz.  arsenious  acid  per  gallon,  and  a piece  of 
25  yards  might  hold  upon  its  surface,  immediately 
after  printing,  as  much  as  2 oz.  of  arsenious  acid. 
After  printing,  the  goods  are  steamed,  by  which 
means  an  insoluble  alumina  arsenite  is  precipitated 
on  the  fibre,  and  this  acts  as  a mordant,  retaining 
the  colouring  matter,  and  fixing  it  on  the  cloth  in 
such  a way  that  the  colours  will  resist  soaping. 
This  is  a most  objectionable  process,  but  is  not  so 
much  in  favour  with  printers  as  it  was  some  years 
ago ; the  chief  advantages  of  the  process  are,  that 
by  it  the  colours  produced  are  very  pure  and 
brilliant ; for  fastness  it  cannot  be  much  recom- 
mended. Even  in  this  case,  if  the  goods  have 
been  v/ell  washed  and  soaped,  the  whole  of  the 
arsenic  remains  in  combination  with  the  alumina, 
and.  is,  therefore,  firmly  attached  to  the  material. 
But  when,  to  avoid  expense,  the  calico  printers 
send  their  goods  into  the  market  without  the 
subsequent  soaping  and  washing,  they  may  contain 
considerable  quantities  of  arsenic  in  a loose,  and 
therefore  most  injurious,  condition.  There  are 
several  other  methods  in  use  for  fixing  these 
aniline  colours,  which  are  free  from  this  objection- 
able use  of  arsenic. 

The  two  processes,  that  of  eolouring  with  an 
arsenical  pigment,  such  as  Scheele’s  green,  and 
that  of  removal  of  excess  of  mordant,  by  means 
of  arseniate  of  soda,  may  be  pointed  out  as 
examples  of  two  entirely  different  operations. 
The  one  in  which  an  arsenical  compound  constitutes 
the  permanent  colouring,  is  decidedly  to  be  con- 
demned, for  the  arsenic  remains  an  essential  in- 
gredient in  the  finished  fabric.  In  the  other 
process,  the  arsenic  is  not  an  essential  part  of  the 
finished  goods ; it  is,  or  ought  to  be,  removed  in 
the  after  stages,  if  so  removed,  no  injurious  effect 
could  arise  from  it,  and  the  ordinary  processes  of 
manufacture  ought  not  to  be  interfered  with. 
The  question,  therefore,  as  regards  dyeing,  is  not 
quite  so  simple  as  in  the  matter  of  wall-papers  ; 
in  them,  if  used  at  all,  the  arsenic  must  remain  in 
the  finished  material,  and  such  processes  un- 
doubtedly ought  to  be  condemned ; whereas  in 
dyeing,  temporary  use  may  be  made  of  arsenic 
without  injury,  provided  it  be  thoroughly  washed 
out  in  the  following  stages.  A direct  prohibition 
of  the  use  of  arsenic  might  therefore  not  be 
desirable  as  regards  dyeing. 

There  is  high  authority  for  saying  that,  as 


Scheele’s  green  and  other  arsenical  pigments  are 
not  now  produeed  on  cloth  by  first-class  calico 
printers,  arsenic  is  not  a necessary  compound  of 
any  pigment  or  dye  used  by  them,  unless  it  be  in 
the  aniline  colours  ; these  colours,  however,  if 
properly  prepared,  ought  not  to  contain  arsenic  in 
their  final  eondition,  or,  if  they  do,  it  should  only 
occur  as  a mere  trace.  English  manufacturers 
generally  extract  the  arsenic  entirely,  it  being 
essential  to  the  process  that  they  do  so,  but  foreign 
manufacturers  adopt  a different,  and  not  so  efficient 
a process. 

Large  quantities  of  arsenic  are  undoubtedly  used 
in  the  production  of  magenta,  which  is  the  founda- 
tion of  all  other  aniline  dyes,  but  this  arsenic  ought 
to  be  abstracted  in  the  subsequent  processes,  and 
it  is  so  abstracted  by  first-class  manufacturers ; how 
far  it  is  left  in,  in  consequence  of  inferior  mani- 
pulation, in  some  dye-works,  it  is  difficult  to  say. 
No  aniline  dye  tested  for  the  puiqoose  of  this  paper 
has  been  found  to  contain  arsenic,  though  several 
samples  have  been  examined  which  have  produced 
violent  irritation  in  the  hands  and  feet.  There 
seems,  therefore,  no  reason  why  arsenic  should  not 
be  eliminated  from  all  dyed  goods  and  from  all 
cotton  prints,  as  finally  sent  out  for  the  use  of  the 
public.  A sample  of  a stocking,  which  has  pro- 
duced very  serious  irritation,  was  received  from 
Dr.  Eouth,  and  forwarded  to  Dr.  Alfred  Taylor. 
His  remarks  are  as  follows  : — 

“ I find  no  arsenic  in  the  enclosed  sample.  I believe 
the  coloiu’ing  is  due  to  a mixture  of  coal-tar  dyes,  all 
of  which  are  more  or  less  irritating  to  the  skin,  more 
especially  to  an  irritable  skin.  This  is  obviously  a had 
and  unsafe  dj^e,  for  the  colour  is  not  properly  fixed  by 
any  mordant  in  the  stuff.  The  cutaneous  perspiration 
would  suffice  to  draw  it  out,  as  water  easily  dissolves  it.” 

The  bright  green  arsenite  of  copper  is  a favourite 
colour  for  the  cardboard  boxes,  now  so  generally 
used,  and  for  labels  of  all  kinds.  Though  these 
boxes  and  labels  are  not  intended  to  be  eaten, 
nevertheless,  after  the  case  of  the  death  of  a child 
at  Peckham  from  sucking  a piece  of  arsenical  wall- 
paper, it  seems  undesirable  to  have  such  a poison 
scattered  widely  in  our  houses,  no  real  object  being 
gained  thereby.  It  is  reported  by  Dr.  Wallace,  of 
Glasgow,  that  on  the  back  of  a single  pack  of 
playing  cards,  there  was  found  no  less  than  83 
grains  of  arsenious  acid.  This  poison,  as  Dr. 
Wallace  suggests,  is  liable  to  be  carried  to  the 
mouth  by  uneducated  persons,  who  -wet  their 
thumbs  to  deal. 

The  impropriety  of  colouring  confectionery  and 
sweets  with  poisonous  pigments  needs  no  comment ; 
nevertheless,  it  is  to  be  feared  that  there  is  still  a 
necessity  for  its  prohibition,  more  especially  as  re- 
gards aniline  colours,  which  may  be  arsenical,  and 
which,  if  not  arsenical,  are,  nevertheless,  not  de- 
sirable to  be  eaten.  A case  of  a number  of  children 
being  poisoned,  and  having  a very  narrow  escape 
of  their  lives,  is  reported  by  Dr.  Eussell,  of  Glasgow, 
as  having  occurred  in  October  last.  Some  toy 
sweetie  watches  were  made  with  a ring  of  sugar, 
and  a paper  back  of  Scheele’s  green.  A single  piece 
of  paper  contained  0*18  grains  of  arsenic;  the 
arsenical  pigment  was,  more  or  less,  eaten  with 
the  sugar.  In  fact,  an  hour  or  two  amongst  the 
cheaper  sweetie  shops,  and  the  expenditure  of  a 
few  shillings,  would  secure  a large  number  of 
samples  dangerous  to  children. 
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The  reports  of  injury  from  arsenical  paper 
collars  are  so  numerous  from  America,  from 
Germany,  and  in  England,  tliat  it  seems  reasonable 
to  suppose  there  is  some  truth  in  these  statements ; 
but,  hitherto,  there  has  been  no  result  in  the  search 
for  definite  facts,  vouched  for  by  responsible 
parties,  nor  have  any  samples  tested  for  the  pur- 
pose of  this  paper  proved  arsenical.  It  is  very 
undesirable  that  needless  prejudice  should  be 
raised  against  these  useful  articles.  At  the  same 
time,  if  some  are  arsenical  and  injurious,  the  makers 
ought  to  be  known. 

In  the  Scientific  American  of  March  1st,  1879, 
there  is  a detailed  report  of  the  death  of  a young 
lady  from  the  use  of  arsenical  starch,  but  this,  like 
the  arsenical  paper  collars,  does  not  appear  to  be 
confirmed  by  any  experience  in  this  country. 

Size  is  used  by  paper-stainers,  also  by  builders, 
in  the  preparation  of  walls  for  papering.  One 
correspondent  states  that  he  has  met  with  arsenic 
as  an  antiseptic  in  size  used  for  these  purposes. 
Another  has  found  it  in  large  quantities  in  size 
used  for  stiffening  veils,  tulle,  and  other  articles  of 
millinery.  Fortunately,  this  most  dangerous  use 
of  arsenic  as  an  antiseptic  in  size  is  not  general, 
only  these  two  instances  having  been  met  with. 

As  a sample  of  the  objectionable  use  of  size,  it 
may  be  well  to  draw  attention  to  tapestry  carpets, 
which  are  imitation  Brussels,  the  wool  surface  of 
which  is  so  supei’ficial  and  so  slightly  secured  in 
weaving  as  to  require  size  at  the  l3ack  to  keep  it  in 
place  and  to  give  substance  or  body  to  the  fabric. 
The  size  in  these  carpets  is  often  most  offensive,  the 
bad  smell  lasting  as  long  as  the  carpet.  Drains, 
&c.,  are  suspected,  when  the  mischief  is  really  in 
the  carpet. 

The  production  of  arsenic  in  this  country  is  on  a , 
scale  that  will  surprise  most  people  ; when  it  is 
borne  in  mind  that  two  to  three  grains  will  destroy  j 
the  life  of  a healthy  man,  an  output  of  4,809  | 
tons,  value  £30,420,  in  one  year,  does  indeed  seem  i 
a large  quantity  to  be  dealt  with.  This  quantity  j 
of  arsenic  is  produced  from  twenty  mines  in  Corn-  I 
wall  and  Devonshire  ; it  is  an  ingredient  of  copper 
and  tin  ores,  and  has  to  be  separated  from  the 
metals  in  the  process  of  smelting.  The  arsenic  sub- 
limed in  the  furnaces  is  deposited  in  a crystalline 
form  in  long  galleries,  through  which  the  fumes 
are  made  to  pass.  The  crude  arsenic  thus  deposited 
is  collected  at  long  intervals,  and  passed  on  to  the 
refiners.  There  are  but  six  firms  of  refiners  ; from 
these  information  has  been  sought  as  to  the  quan- 
tity of  arsenic  used  for  colour  manufacture  and  for 
dyeing,  but  no  replies  have  been  received.  A reply 
to  the  inquiry  as  to  how  much  of  a virulent  poison 
is  sent  out  annually  for  use  in  our  domestic  fabrics, 
was,  perhaps,  hardly  to  be  looked  for.  The  with- 
holding such  information  is  certainly  no  ground 
for  complaint,  at  the  same  time,  it  may  be  gathered 
that  the  less  the  public  know  about  this  matter  the 
better  for  the  trade. 

As  the  arsenic  must  be  separated  from  the 
metal,  the  expense  of  collection  probably  is  small, 
and  the  bulk  of  the  £30,420  per  annum  may  be 
looked  upon  as  profit. 

Large  quantities  of  arsenic  are  used  for  sheep- 
wash,  for  poisoning  seed  grain,  in  the  manufacture 
of  glass,  for  killing  vermin,  for  preserving  ana- 
tomical specimens,  &c.,  as  well  as  in  pigments  and 
dyes;  but  what  the  proportions  used  for  the 


different  purposes  are,  or  how  the  4,809  tons  are 
distributed,  there  is  no  information  to  show. 

This  subject,  “ Our  Domestic  Poisons,”  arsenic 
in  particular,  has  been  considered  of  such  import- 
ance, that  the  Medical  Society  of  London  has 
thought  well  to  appoint  a special  committee  to 
investigate  the  subject,  with  a view  to  bringing 
the  matter  under  the  consideration  of  the  Local 
Government  Board.  A paper  has  already  been 
read  before  that  society,  on  the  medical  view  of 
the  question,  by  Mr.  Jabez  Hogg,  jVI.E.C.S. 

With  a view  to  the  investigation  of  the  action  of 
arsenical  fabrics,  experiments  have  been  made  to 
test  the  presence  ot  arsenic  in  air,  exposed  to 
arsenical  papers.  Mr.  Phillips,  in  the  second  re- 
port of  the  Commissioners  of  Inland  Revenue,  1858, 
gives  the  result  of  his  attempts.  He  failed  to 
detect  arsenic  in  gaseous  combination,  and 
goes  on  to  say: — “It  is  probable  that  per- 
sons have  been  affected  by  inhabiting  rooms 
papered  Avith  arsenical  hangings,  not  be- 
cause the  arsenious  acid  has  been  volatilised,  but 
from  minute  particles  of  arsenite  of  copper  dis- 
persed in  the  air;”  thus  upholding  the  dust  as 
against  the  gaseous  theory.  Dr.  Alfred  Taylor 
also  considers  the  arsenical  dust  as  the  principal 
cause  of  mischief,  though  in  some  cases, 
arseniuretted  hydrogen  might  be  evolved. 

Professor  Abel  made  experiments  on  the  presence 
of  arsenic  in  gaseous  combination,  but  failed  tc 
discover  it. 

Dr.  Fleck,  of  Dresden,  did  obtain  arseniuretted 
hydrogen  from  a wall  paper  and  paste,  in  the 
experiments  he  carried  out.  Professors  Roscoe 
and  Schorlemmer  also  obtained  arseniuretted 
hydrogen  from  an  arsenical  wall-paper  and  paste, 
at  the  same  time,  however,  they  attributed  in- 
jurious effects  to  dust  as  well  as  gas. 

Professor  Bamberg,  of  Stockholm,*  observes,  that 
“ the  injurious  effects  of  arsenical  pigments,  as 
applied  to  the  walls  of  apartments,  have  been 
observed  by  physicians  in  almost  every  civilised 
country.”  He  made  a very  important  and  success- 
ful experiment  himself,  detecting  arsenic  in  a 
gaseous  form  in  the  atmosphere  of  a room  that  had 
been  papered  for  25  or  30  years. 

The  following  is  from  a manufacturer  of  wall- 
papers : — 

‘ ‘ It  appears  to  me  that  the  ‘ dust  ’ theory  is  much 
more  tenable  generally  than  the  ‘ gaseous,’  and  much 
more  likely  to  be  the  cause  of  mischief.  This  was 
especially  noticeable  in  the  case  of  our  own  men  when 
we  used  arsenical  colours.  The  printers,  who  work  on 
several  thicknesses  of  felt,  called  blankets,  wliich  become 
charged  with  dust,  were  much  more  affected  than  other 
workmen,  having  charge  of  different  processes  where  the 
dust  did  not  so  much  accumulate.  Bearing  this  theory 
in  mind,  it  is  also  to  be  remarked  that  the  greater  num- 
ber of  cases  of  arsenical  waU-paper  poisoning  of  late 
years  may  reasonably  be  attributed  to  the  more  extended 
use  of  machine  papers,  in  which  the  colours  are  notably 
less  firmly  fixed  by  the  sizing  material  than  in  the  older 
block-printed  papers.” 

That  arsenical  dust  is  productive  of  serious  in- 
jury, there  can  be  no  doubt,  and,  in  certain  cases, 
it  is  clearly  proved  that  some  volatile  compound 
is  given  off ; but  whether  the  injurious  effects 
arise  from  dust  or  gas,  the  public  look  to  be  pro- 

* The  Pharma ceiitical  JovrnaJ,  August  1,  1874,  where  a very 
full  description  of  this  experiment  mil  be  found. 
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tected  from  a poison,  the  results  of  which  they 
know  well  by  experience,  though  they  may  know 
nothing  of  its  mode  of  action. 

The  information  gathered  whilst  pursuing  this 
subject  leads  to  the  following  conclusion : — 

That  many  persons  suffer  in  an  extreme  degree 
from  exposure  to  arsenical  fabrics — not  a few  to 
the  extent  of  loss  of  life.  That,  judging  from  the 
number  of  cases  brought  under  notice  ui  a private 
circle  of  friends  and  acquaintances  during  this 
investigation,  there  can  be  no  doubt  that  great 
injury  to  health  is  produced  in  a vast  number 
of  persons  throughout  the  country.  There  is 
every  reason  to  believe  that  a serious  amount  of 
deterioration  of  the  constitution  is  gomg  on  all 
around,  though  each  individual  case  might  not  ap- 
pear severe  ; this  remark  will  apply  more  especially 
to  children. 

Great  irritation  is  also  frequently  produced  by 
articles  of  dress  dyed  with  aniline  colours  being 
brought  into  contact  with  the  skin.  These  aniline 
dyes  produce  this  irritation  when  free  from  arsenic, 
though  the  injurious  effect  would  be  increased  by 
arsenic  being  present  also.  The  irritating  effect  of 
aniline  dyes  probably  arises  from  unskilful  manage- 
ment in  the  process  of  dyeing,  the  free  dye  being 
insufficiently  washed  out. 

The  remedy  suggested  would  be,  a law  prohibit- 
ing the  use  of  arsenic  in  the  manufacture  of  all 
fabrics  for  domestic  use,  that  is,  in  all  those  pro- 
cesses which  leave  the  arsenic  in  the  finished  goods. 
The  laws  of  France  and  Germany  might  be  taken 
as  a guide.  The  retail  vendor  to  be  liable  to 
punishment,  whether  ill  effects  be  produced  or  not. 
Such  liability,  however,  might  in  many  cases  fall 
unfairly  and  unjustly  on  a retail  vendor,  who  had 
taken  all  reasonable  care  to  avoid  arsenical  articles ; 
it  is,  therefore,  further  suggested  that  facilities 
should  be  given  to  enable  the  retail  dealer  to  throw 
the  responsibility  on  to  the  wholesale  manu- 
facturer; as,  for  instance,  with  regard  to  paper- 
hangings,  the  colour-maker  is  the  real  culprit,  but 
the  public  have  no  means  whatever  of  getting  at 
him.  If,  however,  the  retail  dealer  be  made  re- 
sponsible in  the  first  instance,  and  facilities  be 
given  him,  enabling  him  to  throw  the  blame  on 
the  paper-stainer,  and  the  paper-stainer  again  on 
the  colour-manufacturer,  each  offender  being  only 
allowed  to  escape  on  his  substituting  another,  the 
real  culprit  would  be  reached.  Otherwise,  the 
manufacturer  of  arsenical  colours  would  practically 
be  safe  from  liability.  It  would  be  the  paper- 
stainer’s  duty  to  note  his  purchases  of  colour,  so  as 
to  be  able  to  trace  them,  otherwise  the  responsi- 
bility would  rest  with  himself. 

Finally,  it  is  maintained  that  the  whole  subject 
of  “Our  Domestic  Poisons  ” is  a matter  of  such 
importance  as  to  demand  Government  investiga- 
tion. 


[Specimens  of  arsenical  and  non-arsenical  papers  Avere 
exhibited  by  the  author  of  the  paper,  and  also  specimens 
of  non-arsenical  papers  by  Messrs.  Wm.  Woollams  and 
Co.,  Messrs.  Jeffrey  and  Co.,  and  Messrs.  Cooke.] 


DISCUSSION. 

The  Chairman,  in  inviting  discussion,  suggested  that 
it  should  take  the  following  lines  ; — Definite  allegations 
of  injiuy  to  health  had  been  made,  and  possibly  others 
might  he  made.  Jf  they  were  contested;  that  would 


form  one  liue  of  debate.  If  they  were  not  contested  and 
refuted,  there  seemed  to  be  a prima  fade  case  made  for 
le^slation  ; then  woffid  arise  the  question  whether  that 
prima  fade  case  for  legislation  Avas  contested,  and  if  so, 
on  what  grounds.  If  it  were  not,  it  might  be  Avell  to 
consider  what  the  scope  of  the  j)roposed  legislation 
should  be. 

Mr.  Jabez  Hogg,  M.E.C.S.,  having  gh-en  some  atten- 
tion to  this  subject,  could  confirm  a great  deal  of  Avhat 
had  been  said.  A committee  of  the  Medical  Society  of 
London,  of  Avhich  he  Avas  a member,  Avas  now  sitting, 
and  considering  the  subject  on  the  lines  pointed  out  by  the 
Chairman.  That  committee  had  sent  out  a number  of 
inquiries,  but  at  present  the  information  received  Avas 
not  full  enough  to  enable  them  faiiiy  to  bring  it  before 
the  Government,  but  they  were  getting  f m-ther  ansAvers 
every  day.  They  were  met  by  certain  difficulties,  one 
being  that  the  question  was  so  new,  even  to  medical 
men,  that  many  of  them  were  not  prepared  to  give  an 
opinion.  Their  patients  suffered  from  the  symptoms 
which  had  been  described,  but  these  Avere  so  identical 
with  the  symptoms  of  a number  of  other  diseases,  that 
medical  men  often  failed  to  separate  them.  Mr.  Spitta , 
whose  name  was  mentioned  in  the  paper,  Avas,  a few 
years  ago,  a disbeliever  in  arsenical  poisoning,  and  only 
became  convinced  of  its  existence  on  haA’ing  his  attentiou 
specially  directed  to  the  subject.  But  the  number  of 
cases  which  were  now  authenticated  were  truly  mar- 
vellous, and  they  were  vouched  for  by  men  of  position, 
whose  powers  of  observation  were  undeniable.  There 
was  the  case  of  Professor  Reynolds,  of  Oivens  College, 
Manchester,  who,  liaAnng  had  his  study  freshly  papered, 
suffered  from  these  remarkable  symptoms,  Avhich  ahvays 
subsided  when  he  left  the  room  for  a few'  hours,  and 
disappeared  with  a day’s  holiday  in  the  country.  Tliis 
excited  his  attention.  He  discoA'ered  that  the  paper  of 
his  study  was  highly  arsenical,  and  on  reinoAung  it,  he 
Avas  enabled  to  carry  on  his  work  with  comfort,  Avhercas, 
before,  he  suffered  so  much  that  he  feared  he  should 
have  to  abandon  it  altogether.  There  Avere  tAvo  or  three 
points  with  regard  to  the  manufacturers  themselves. 
No  doubt  many  of  them  were  earnestly  desirous  of  avoid- 
ing any  further  injury  to  the  pubhc,  and  Avould  be 
Avilling’  to  promote  any  legislation  Avhich  was  deemed 
advisable  ; but  many  of  those  Avho  used  these  arsenical 
pigments  were  not  aAvare  of  the  fact.  For  instance, 
in  some  of  the  aniline  dyes,  a dangerous  contamination 
of  arsenic  was  left  in  ; and  only  last  week  he  read  an 
account  in  a French  journal  of  three  cases  of  poisoning 
by  hydrochlorate  of  aniline,  used  by  a surgeon  ex- 
ternally. On  suspecting  the  cause  of  the  evil, 
he  injected  some  of  the  aniline  into  the  veins  of  a dog, 
and  produced  violent  effects  of  poisoning.  Lead  again 
produced  very  serious  effects,  and  these  Avere  sometimes 
observed  after  sleeping  one  night  in  a room  newly 
painted.  Medicalmenw'ere  unable  to  account  in  anysatis- 
iactory  Avay  for  its  fearful  effects  in  producing  paralysis. 
This  led  to  the  question  of  how  the  poisoning  was  pro- 
duced ; which  Avas  a most  difficult  question  to  ansAver. 
There  was,  hovt'CA^er,  the  unmistakable  clinical  fact  that 
the  poisoning  did  take  place  with  many  indiAriduals,  some 
beingmuch  more  susceptible  than  others.  Whether  it  was 
the  effect  of  some  gaseous  emanation,  or  of  dust,  Avas 
not  of  so  much  consequence,  as  the  fact  of  its  occurrence , 
and  that  medical  men  had  hitherto  seen  these  cases 
without  suspecting  the  real  cause.  His  OAvn  opinion,  see- 
ing that  much  more  sei’ious  effects  followed  than  were 
produced  by  administering  arsenic  internally,  was  that 
there  must  be  something  more  than  the  mere  irritation 
of  the  mucous  membrane  Avhich  the  dust  would  cause. 
In  one  case,  a gentleman  w'ent  down  to  Osborne,  slept  in  a 
room  Avhich  had  been  newly  papered,  and  the  poisonous 
symptoms  Avere  so  marked  that  he  immediately  swooned 
away,  and  remained  in  that  condition  all  night.  The 
next  motming  he  Avas  aroused  with  difficulty  by 
the  servant,  and  on  staring*  round  him,  and  see- 
ing the  bright'  gr^en  paper  on  the  Avails,  ejacu- 
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lated,  “Poison,  poison!”  much  to  the  horror  of 
the  servant,  Avho  thought  she  was  accused  of  poisoning 
him.  He  managed  to  put  on  his  di’essing-gown,  and 
to  leave  the  room,  when  the  whole  of  his  symptoms 
vanished  as  if  by  magic.  Cases  of  that  kind  were  so 
remarkable  that  he  thought  something  more  than  the 
dust  must  be  concerned,  and  that  there  must  be  some 
gaseous  product  which  chemists  could  not  separate. 
He  must  confess,  however,  that  the  experiments  made 
by  Mr.  Phillips  were  not  of  a very  satisfactory  charac- 
ter. You  could  not  test  arsenic  in  the  air  in  a labora- 
tory under  the  same  conditions  as  when  a room  was 
papered  with  a poisonous  substance  ; and  some  eminent 
men  uere  of  opinion  that  there  was  arseniuretted 
hydrogen  evolved  which  affected  some  people  strongly 
in  a very  short  time.  The  final  question  was  whether 
some  restriction  shovdd  be  placed  on  the  sale  of  arsenical 
pigments,  and  he  thought  it  would  be  very  well  if  the 
Society  of  Arts,  in  connection  with  the  Medical  Societj^, 
were  to  make  some  representation  to  the  G-overmnent. 
There  was  an  Act  to  prevent  the  sale  of  poisons  which 
said  that  no  arsenic  should  be  sent  out  in  retail  quan- 
tities imless  coloiu’ed  with  charcoal,  properly  labelled, 
and  in  the  presence  of  a second  witness  ; but,  while  this 
Act  applied  to  the  sale  of  small  quantities  of  poison,  it 
said  nothing  about  the  wholesale  dealing  in  this 
material.  You  could  buy  a hundredweight,  and  employ 
it  how  you  liked  ; and,  therefore,  you  could  drive 
through  the  Act  with  the  greatest  possible  ease.  That 
was  an  anomaly  which  he  thought  the  Government  should 
take  into  its  consideration,  especially  as  it  was  evident 
that  good  colours  coxdd  be  prepared  without  arsenic. 

Dr.  Bartlett  said  he  would  mention  some  of  the  more 
important  points  which  came  before  him  in  the  case 
Mr.  Carr  had  alluded  to.  That  was  an  instance  in 
which  they  could  trace  the  effect  of  arsenical  and  other 
poisons  worked  out  to  the  final  issue.  He  was  ordered  by 
the  Home  Secretary  to  investigate  the  character  of 
certain  dyes,  and  in  that  case  a girl  died  who  had  been 
at  work  for  six  weeks  engaged  in  dusting  these  coloiu’s 
on  varnished  tin  plates.  He  believed  her  employers 
were  ignorant  of  the  dangerous  business  they  were 
caiTving  on,  for  they,  themselves,  furnished  him  with 
the  materials  for  analysis,  amongst  them  all  those 
enumerated  in  the  paper,  and  some  others.  As  showing 
the  doubts  which  existed  in  the  medical  mind  on  this 
subject,  he  might  mention  that  the  district  medical 
officer  reported  that  he  could  find  nothing  more  than  a 
very  slight  amount  of  inflammation  of  the  stomach  ; and 
he  was  not  aware  whether  he  had  preserved  the  contents 
of  the  stomach  for  analysis.  As  a matter  of  fact,  the 
coroner's  officer  had  done  so,  but  as  he  mentioned  at 
the  time,  that  was  exactly  where  he  did  not  expect  to 
find  poison  in  any  quantity.  From  his  inspection 
of  the  factory,  he  found  there  was  an  enonnous 
quantity  of  arsenical  dust  present  in  the  air,  the 
girls  being  positively  covered  with  it,  and  if  the 
medical  man  in  charge  of  the  case  liad  had  any 
kn.r.vlcdge  of  the  way  in  which  arsenical  jxoisoning 
affe'-ted  the  patient,  he  would  scarcely  have  given  an 
opinion,  in  the  first  instance,  that  he  could  not  account 
for  the  cause  of  death.  There  was  diairhoea,  with  a 
condition  of  the  bowels  which  even  the  coroner 
observed  was  not  in  any  way  consistent  with  an 
ordinary  attack  of  that  malady.  "Tlie  girl  went  into  the 
factory  in  moderately  good  health,  and  died  in  six 
weeks.  Tlie  inquest  was  adjourned  from  time  to  time, 
and  in  the  end,  after  he  had  proved  that  there  were 
tons  of  poisonous  pigments  on  the  premises,  and  when 
he  showed  that  another  girl,  who  was  brought  forxvard 
as  a specimen  of  perfect  health,  had  sj-mptoms  of  lead 
poi -zoning,  the  jurj-  said  there  was  not  sufficient 
evidence  to  show  by  what  cause  the  girl  had  come  by 
her  death.  This  showed  that  medical  men  were  not 
suffif;iently  aware  of  the  symptoms  produced  by  these 
poisons ; and  if  that  was  so  in  their  case,  how  much 
more  so  in  the  case  of  the  general  public.  Mr.  Carr  had 


done  good  service  in  bringing  this  subject  forward,  and 
perhaps,  more  so  in  bringing  it  before  the  public  than 
before  medical  men.  A large  number  of  cases  of  ill- 
ness from  wall  papers  had  come  under  his  notice,  and 
there  was  no  doubt  there  was  an  idiosyncracy  which 
was  prone  to  take  this  poison,  in  the  same  way  as  others 
were  liable  to  poisoning  by  antimony,  or  by  ipecacuanha. 
Wlxere  one  might  pass  with  impunity,  another  would 
suffer  to  the  greatest  extent.  He  was  afraid  that 
our  manufacturers,  if  they  wished  to  give  up  the 
use  of  arsenical  colours,  would  be  at  a great  disadvan- 
tage. Foreigners  manufactured  arsenical  colours,  which 
they  imported  into  this  country,  though  they  were  not 
allowed  to  use  them  in  their  oxvn.  He  stated  this  fact 
from  knowledge  obtained  while  engaged  in  the  inquiry 
he  had  referred  to.  Enormous  quantities  of  colours, 
which  could  not  be  used  in  Germany  or  Kussia,  were 
brought  here.  There  was  no  stoppage  at  the  Customs, 
nothing  to  prevent  them  being  sold  in  wholesale 
quantities ; so  long  as  you  did  not  sell  pennyworths,  you 
might  seU  as  many  ewds.  as  you  coxdd  get  customers 
for.  If  a wall  paper  manufactxxrer  had  not  chemical 
knowledge,  or  did  not  sxxbmit  every  sample  to  a competent 
chemist,  he  might  be  disseminating  these  poisons  with 
the  most  innocent  intentions  in  the  world ; and  in  many 
instances,  he  believed  those  who  had  so  innocently 
pushed  forward  these  papers  had  had  their  business 
injured  by  persons  writing  to  the  newspapers,  saying  they 
had  bought  of  so  and  so  papers,  guaranteed  not  to  con- 
tain ai'sexnc,  which,  on  being  tested,  were  found  to  be 
contaminated  xvith  it.  It  was  not  a question  of  green 
only,  any  other  colour  might  contain  it.  He  would  not 
go  into  the  qxxestion  of  aniline  coloxu’s,  but  he 
thoxxght  all  poisonous  coloxxrs  came  xmder  the  same 
category.  If  a man  ordered  his  room  to  be  papered, 
and  said  he  would  not  have  an  arsenical  paper, 
and  afterwai’ds  suffered  from  the  symptoms  which  had 
been  described,  and  had  to  seud  for  a medical  man,  and 
incxir  ex^Dense,  probably  a lawyer  would  say  that  he 
had  his  remedy.  Was  he  to  apply  to  the  man  who 
hung  the  paper  ? and  if  so,  would  he  have  his  remedy 
against  the  manufacturer ; and  then,  again,  coxild  the 
manufactxu’er  transfer  the  liability  to  the  colour  maker 
in  Germany,  who  coxdd  not  be  got  at  all?  The  question 
was,  shoxdd  the  poisonous  pigments  be  allowed  to  pass 
the  Customs.  The  Medical  Society  had  taken  xxp  the 
question,  so  had  the  Society  of  Arts,  and  he  should 
have  much  pleasure  in  bringing  it  before  the  Sanitaiy 
Institxxte,  for  he  thoxxght  all  societies  which  coxdd  exercise 
any  influence  ought  to  help  in  a matter  of  this  kind. 

Mr.  Hale  was  surprised  to  learn  that  the  use  of 
ax'senic  was  not  confined  to  a few  coloxxrs,  and  sxxg- 
gested  that  all  wall  papers  shoxxld  be  inspected  before  sale. 

Dr.  Thudichum  said  Mr.  Carr’s  endeavours  had  his 
sympathy,  for  the  matter  had  occupied  his  attention  for 
a long  time,  as  it  had  that  of  other  toxicologists  and 
chemists.  But  on  looking  round  the  room  he  found  his 
sympatldes  somewhat  distracted.  His  eyes  rejoiced  at 
the  beautiful  bright  arseidcal  paper,  and  when  he 
looked  at  the  abominable  greys,  hideous  bi'owns, 
and  dreadful  yellows  made  without  arsenic,  he 
could  not  help  thinking  that  that  woxxld  be  the  paper 
he  should  like  to  have  in  his  room.  Then  came  the 
qxxestion  what  that  paper  was.  Arsenical,  no  doubt, 
bxxt  there  was  something  else  which  was  poisonous, 
viz. , copper.  If  those  papers  were  so  poisonous  as  was 
reported,  so  that  a man  sleeping  in  a roonx  with  them  for 
one  night  was  affected  as  had  been  described,  why  was 
it  all  put  down  to  the  arsenic  ? Why  was  there  never 
any  symptom  of  poisoning  by  copper  ? He  happened 
once  to  be  at  Marlborough-street  Police-coxxrt,  when  a 
number  of  poor  shopkeepers  were  prosecuted  for  selling 
green  vegetables  in  tins,  made  in  Fx'ance  ; the  same 
brands  as  he  had  eaten  of  himself  for  twenty  years. 
There  was  a long  array  of  chenxical  evidence,  portraying 
the  dreadful  symptoms  of  poisoning  by  copper,  all  as 
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they  were  described  in  books,  but  be  doubted  if  anyone 
bad  seen  tbe  symptoms  in  tins  country  ; and  tbe  shop- 
keepers were  all  fined  for  having  poisoned  tbe  pubbc 
with  copper  in  tbe  green  peas.  "\^y  did  not  these  evil 
results  follow  the  use  of  this  bright  blue  paper  ? 

Dr.  Bartlett  said  he  had  analysed  the  paper  referred 
to,  and  it  had  no  copper  in  it. 

Dr.  Thudichum  said  in  that  case  it  was  a mystery  he 
could  not  penetrate,  because  all  Schweinfurth  green  or 
blue  was  arseniate  of  copper,  and  that  was  the  pigment 
generally  used  in  these  papers.  Arsenic  had  no  busi- 
ness in  a paper,  except  either  as  sulphide  of  arsenic,  as 
in  burnt  sienua,  or  as  arseniate  of  copper,  as  in  the  blue 
paper.  In  the  other  colours  it  was  only  present  acci- 
dentally, for  instance,  in  the  so-called  aniline  dyes,  it 
was  a mere  delusion.  There  ought  to  be  none  left 
in,  and  if  it  were,  it  would  be  removed  by  a good 
washing.  If  arseniate  of  copper  were  put  out  of 
the  question,  the  rest  of  the  arsenic  would  not  be 
worth  talking  about.  Another  point  was  the  con- 
nection of  the  symptoms  alleged  to  have  been  pro- 
duced by  the  dust  from  the  arsenical  papers  with  the  i 
alleged  cause  ; and  there,  he  thought,  all  sympton- 
ology  almost  came  to  an  end.  The  only  actual  point 
bearing  on  this  had  been  made  by  Dr.  Bartlett,  who  had 
found  arsenic  in  the  case  of  the  girl  who  died  from  its 
effects.  That  should  be  done  in  every  case.  Where  it 
was  alleged  that  a person  suffered  from  arsenical  poison- 
ing, it  was  necessary  that  arsenic  should  be  found  in  the 
excreta  at  the  time,  for,  unless  that  were  done,  he  did 
not  think  the  poisoning  by  arsenic  was  proved.  Unless 
you  had  scientific  proof  that  arsenic  had  caused  the 
mischief,  the  allegations  would  always  be  intangible 
and  could  be  traversed  by  simply  saying  that  the 
symptoms  were  so  similar  to  natural  symptoms  that  they  \ 
coidd  not  be  distinguished  from  them  with  certainty.  j 

Mr.  W.  Botly  thought  they  were  much  indebted  to  Mr.  j 
Carr,  and,  as  a layman,  he  could  corroborate  what  he  had  [ 
said.  The  son  of  a neighbour  of  his  became  very  ill,  ! 
having  aU  the  symptoms  which  had  been  described,  and  | 
the  doctor,  at  last,  being  unable  to  account  for  it,  ex- 
amined his  bedroom,  and  finding  a green  paper  on  the 
walls,  ordered  him  to  leave  the  room,  when  he  soon  re- 
covered, and  the  paper  being  taken  down,  he  was  quite 
restored  to  health . He  was  recently  told  by  a manufacturer 
of  arsenic  in  Devonshire,  that  he  had  taken  an  order  for 
four  tons,  merely  for  the  manufacture  of  dolls’  eyes.  It 
was  astonishing  how  much  was  used,  and  in  how  many 
different  Avays.  He  should  like  to  ask  whether  these 
papers  which  were  so  deleterious  might  not,  by  gla,zing 
or  varnishing,  be  rendered  innocuous  ? 

Dr.  A,  Swaine  Taylor,  F.R.S.,  said  he  could  express  a 
general  concurrence  in  what  had  been  stated  on  this  sub- 
ject. ^ One  point  which  had  not  been  noticed  was,  that 
arsenic  was  found  in  the  urine  of  those  who  had  suffered 
from  sleeping  in  rooms  with  arsenical  papers.  Taking 
this  together  with  the  fact  that  the  symptoms  disappeared 
on  changing’  the  room,  showed  conclusUely  that  the  result 
must  depend  on  the  action  of  arsenic.  He  could  quite 
confirm  what  Dr.  Bartlett  had  stated,  that  aU  persons 
did  not  suffer  alike.  It  was  the  same  Avith  lead  and 
other  poisons,  some  were  easily  affected,  and  others 
were  not.  When  the  late  Louis  Philippe  was  at  Clare- 
mont, there  was  a case  of  lead  poisoning  through  the 
water  supply,  but  though  the  king  and  princes  aU 
suffered,  the  total  number,  out  of  a household  of  about 
34,  who  were  affected,  was  only  13  or  14.  There 
was  nothing  advanced  in  the  paper  but  Avhat  had  been 
proved  by  experience. 

Dr.  Lauder  Brunton,F.B.S.,  said  he  ivouid  first  deal  with 
the  question  whether  it  had  been  proved  that  the  com- 
munity suffered  by  the  use  of  arsenical  papers.  As  Mr. 
Carr  had  said,  it  was  very  hard  for  one  who  had  not 
paid  attention  to  the  subject  to  believe  that  such  mmute 
quantities  as  could  be  given  off  were  capable  of  pro- 


ducing any  harm,  and  perhaps  it  was  even  harder  for  a 
medical  man  than  for  one  of  the  general  public,  because 
he  was  in  the  habit  of  prescribing  arsenic  Avithout  pro- 
ducing any  ill  effects,  but,  on  the  contrary,  doing  great 
good  to  his  patients,  and  this  in  much  larger  quantities 
than  could  be  given  off  from  a wall-paper.  In  fact, 
when  he  read  a circular  about  two  years  ago  on  tliis 
subject,  he  threw  it  at  once  in  the  wastebasket,  because 
he  did  not  think  there  could  be  anything  in  it.  A few 
months  afterwards,  however,  he  had  to  change  his 
opinion  entirely.  He  put  up  a paper  in  his  sitting-room 
which  he  had  the  assurance  of  the  manuf  actiu’er  that  it  was 
free  from  arsenic,  as  he  thought  it  as  well  to  be  safe.  He 
was  constantly  in  the  room,  and  shortly  began  to  suffer 
from  symptoms  so  markedly  those  of  arsenical  poison- 
ing that  he  went  to  the  man  who  sold  him  the  paper, 
and  asked  if  there  could  be  any  in  it.  He  said  no, 
every  paper  they  sold  was  free  from  arsenic,  but  as  his 
symptoms  continued,  he  had  the  paper  analysed, 
and  found  it  was  loaded  Avith  arsenic.  A great 
number  of  medical  men  were  blinded,  like  him- 
self, by  the  fact  that  they  gaA'e  considerable 
quantities  of  arsenic  by  the  mouth  Avithout  doing  any 
harm.  An  instance  of  this  was  that  of  a medical  man 
in  the  north  of  London,  whose  wife  suffered  from  con- 
stant intestinal  irritation  ; but  he  neA'er  suspected 
arsenic  until  the  paper  of  the  room  was  removed,  when 
the  symptoms  at  once  ceased.  He  then  suspected  there 
was  arsenic  in  the  paper,  which  he  believed  Avas 
afterwards  confirmed  by  an  analysis.  So  much 
arsenic  was  used,  that  it  was  quite  eAudent  that  all 
persons  were  not  equally  susceptible  to  its  effects  ; and 
those  who  did  suffer  from  it  in  this  way  Avere  not 
injuriously  affected  by  it  when  taken  medicinally. 
He  himself  was  an  example  of  this.  Ai’senic  was  a 
faAmmite  remedy  in  ague  and  intermittent  fever,  Avhere 
quinine  did  not  seem  to  suit,  and  having  once  taken 
ag’ue  in  Italy,  he  still  occasionally  suffered  from  malarious 
sjTnptoms,  and  had  been  benefited  by  arsenic  in  medicinal 
doses,  and  had,  no  doubt,  swalloAA’ed  much  more  than 
was  given  off  from  the  paper,  though  the  latter  pro- 
duced ill  effects  in  less  than  48  hours.  This  greatly  in- 
creased the  difficulty  of  collecting  eAudenceastothe  num- 
ber of  persons  suffering  from  arsenical  poisoning.  Still, 
quite  sufficient  evidence  had  been  obtained  to  show  that 
disease  was  caused  in  nrunbers  of  cases  by  wall  papers, 
and  there  could  be  little  doubt  that  there  Avas  necessity 
for  legisiation.  In  his  OAvn  case,  he  had  put  up  the 
paper  at  a considerable  expense,  he  suffered  a good  deal, 
and  lost  a great  deal  of  time  on  account  of  the  great 
lassitude  which  followed,  which  seemed  to  be  one  of  the 
most  marked  symptoms.  When  he  went  to  the  man 
who  supplied  him  the  paper,  and  told  him  the  paper  con- 
tained arsenic,  he  said  he  would  commimicate  Avith  the 
manufacturer,  but  all  the  satisfaction  he  got  was  a reply 
that  arsenic  was  much  more  widely  distributed  in  the 
mineral  kingdom  than  medical  men  had  any  idea  of.  All 
the  public  were  in  the  same  condition.  Some  persons 
might  not  object  to  arsenical  poisons,  or  might  not  be 
liable  to  it,  but  it  was  very  hard  that  those  who  did  not 
care  to  run  the  risk  should  be  forced  to  do  so  un- 
wittingly, and  that  when  they  did  suffer  they  had  no 
redress.  Tor  his  OAvn  part,  he  was  much  ffisinclined 
to  interfere  with  freedom  of  trade.  If  anyone  Avished  to 
manufacture  arsenical  paper  let  him  do  so,  and  if  any 
one  Avished  to  buy  it,  either  because  it  was  pretty  or 
cheap,  by  all  means  let  him  do  so  ; but  it  was  very  hard 
that  those  who  did  not  want  it  should  buy  it  under  a 
guarantee,  and  then  find  they  had  arsenical  paper 
after  all,  and  have  no  redress.  If  a person  bought 
coffee  containing  chicory,  he  could  prosecute  the 
seller,  unless  it  were  labelled  as  a mixture,  and  the  same 
simple  remedy  ought  to  be  applied  in  this  case.  He 
would  simply  pass  an  Act  rendering  it  penal  to  sell  an 
arsenical  paper  without  the  fact  hieing  clearly  stated 
upon  it:  “this  paper  contains  arsenic.”  That  would 
not  prevent  the  manufacture  or  importation  of  arsenical 
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colours,  and  paper-stainers  could  protect  themselves  by 
employing-  a chemist  to  analyse  the  colours  before  they 
bought  them.  Tliis  would  meet  the  evil  to  a very  great 
extent,  if  not  entirely. 

Dr.  Bartlett  said  it  must  be  printed  on  the  front  of 
the  paper,  or  else  it  would  not  be  -vdsible  after  the  paper 
was  put  up. 

Mr  Aumonier,  as  a practical  paper  stainer,  wished 
to  know  if  Mr.  Carr  had  tested  the  black  separately  in 
the  two  samples  he  had  referred  to  ; if  not,  the  arsenic 
would,  probably,  be  due  to  the  brown. 

Mr.  Carr  said  it  was  tested  as  a whole. 

Mr.  Aumonier  could  confirm  Dr.  Bartlett’s  statement, 
that  the  bright  blue  paper  was  perfectly  free  from 
copper.  It  was  a coloui-  of  which  he  had  never  yet 
been  able  to  get  a specimen  free  from  arsenic ; 
but,  within  the  last  week,  he  had  seen  a sample 
very  nearly  as  bright,  quite  free  from  arsenic,  of 
foreign  make.  And  here  he  would  say  a word  to 
English  colour*  manufacturers,  to  induce  them  to  make 
some  effort  to  produce  bi*ight  colours  free  from  arsenic. 
More  than  half  the  money  he  paid  for  colours  went  to 
France  and  Germany,  because  he  coidd  not  get  in 
England  the  same  brilliancy  of  tint.  MHierever  there 
was  arsenic,  it  was  in  the  jiigment,  and  not  in  the  paper 
or  the  size,  and  it  mainly  came  from  emerald  green. 
The  red  colours  which  contained  arsenic  were  probably 
magenta,  and  tho  arsenic  was  due  simply  to  imperfect 
purification.  The  factory  with  which  he  was  con- 
nected had  discontinued  the  use  of  arsenical  colours 
for  some  years,  not  from  the  belief  that  they  were 
likely  to  cause  much  mischief,  but  partly  because 
there  wns  a general  feeling  on  the  part  of  the 
public  against  them,  and  they  foimd  it  was  quite 
practicable  to  get  such  tints  as  they  wanted 
free  from  it.  He  thought  if  it  were  made  penal  to  sell 
a colour  arsenical  in  nature  without  making  the  fact 
known,  it  would  soon  put  a stop  to  the  use  of  them  in 
paper-hangings  ; but  he  did  not  believe  that  in  many 
cases  paper-stainers  were  aware  of  the  iiresence  of  arsenic. 
Unless  they  went  to  the  expense  of  having  them  tested 
in  every  case,  they  were  not  likely  to  become  acquainted 
with  the  fact,  because  it  was  impos.sible  to  tell  by  merely 
looking  at  the  colour,  or  by  au}i:hing  which  appeared  on 
the  face  of  it,  whether  it  were  arsenical  or  not.  He  was 
rather  surprised  that  Mr.  Carr  had  not  alluded  to  chil- 
dren’s toys,  on  which  a large  quantity  of  emerald  green 
was  frequently  used,  and  might  lead  to  great  mischief. 

Mr.  Carr  said  the  two  specimens  of  dark  colour  to 
wliich  he  had  referred  came  from  the  same  pattern - 
book,  and  were  supplied  from  the  same  fii*m,  but  it  was 
possible  they  were  not  the  same  manufactui’c.  With 
regard  to  the  question  of  vai*nishiug  or  glazing  these 
arsenical  papers,  if  the  evil  arose  from  the  dust,  it  would 
appear  to  be  a remedy,  but  if  it  arose  from  noxious 
emanations,  it  probably  would  not.  He  did  not  see  how 
the  question  coidd  satisfactorily  be  di  cided,  as  pex’sons 
would  naturally  object  to  being  experiment  el  upon. 

Dr.  Mann,F.E.C.S.(whohadtakenthecliair,  Mr.  Simon 
being  obliged  to  leave),  remarked  that,  if  there  were  any 
deleterious  action  under  the  varnish,  the  varnishing 
would  only  remove  it  for  a short  time,  and  then  the 
mischief  would  again  arise.  He  begged  leave  to  pro- 
po.se  a vote  of  thanks  to  Mr.  Can*  for  his  jiaper.  He 
thought  the  be.st  issue  woidd  probably  be  that  which 
woidd  come  from  the  imited  action  of  several  societies. 
Indirfdually  he  had  been  for  a long  time  a sceptic  in  this 
matter ; but  he  had  overlooked  two  facts,  which  had  now 
come  out  prominently  ; first,  that  the  influence  was  only 
produced  in  certain  peculiar  constitutions;  and  also,  that 
there  seemed  to  be  indicated  some  new  kind  of  poisonous 
influence,  some  subtle  action,  who.se  nature  they  were 
unaware  of.  He  certainly  knew  nothing  in  the  action 
of  arsenic  which  would  account  for  what  had  been  de- 


scribed in  the  case  of  the  gentleman  at  Osborne  ; but 
he  was  satisfied  that  a case  was  made  out  for  investi- 
gation, and  he  trusted  that  action  would  be  taken  in 
the  matter. 

The  vote  of  thanks  having  been  passed, 

Mr.  Carr  said,  that  whatever  information  he  had 
been  able  to  give  had  been  obtained  from  others,  to- 
whom  he  must  ask  leave  to  pass  on  the  thanks  whichi 
had  been  accorded  to  him. 


MISCELLANEOUS. 


TRADE  WITH  SIBERIA. 

In  view  of  the  paper  on  this  subject,  to  be  read  before 
the  Society  on  the  4th  February,  by  Mr.  Henry  Seebohm, 
it  may  be  interesting  to  quote  the  following  sketch  of 
the  country  and  its  prospects,  which  ajjpoared  in  a 
recent  number  of  the  Spectator:  — 

‘ ‘ The  river  Yenisei  divides  Siberia  into  two  distinct 
parts.  That  to  the  west  of  it  is  watered  by  its  affluents 
and  the  Obi.  It  contains  the  towns  Tobolsk,  Omsk,  and 
Tomsk  among  others.  The  railway  between  Ekaterin- 
burg and  Perm  has  brought  improved  means  of  com- 
munication to  within  a short  distance  of  Tobolsk,  and 
both  the  Irtish  and  the  Obi  rivers,  being  navigable,  a 
conntry  as  large  as  European  Russia  has,  therefore, 
been  opened  up  for  colonisation.  What  has  been  done 
to  the  south  of  tins  region  in  Scmipalatinsk  should 
suffice  to  show  how  much  could  be  accomplished  in  the 
more  promising  coimtry  lying  northward  on  the  banks 
of  the  Irtish.  The  second  part  to  the  east  of  the 
Yenisei  is  watered  by  the  Lena,  the  Amoui*,  and  their 
tributaries,  and  is  considerably  larger  than  the  first. 
It  contains,  among  others,  the  towns  Jrkutsk,  Jakutsk,. 
and  Kiachta.  A much  larger  portion  of  its  surface  is- 
imcultivated  than  is  the  case  in  West  Siberia,  but  there 
can  be  no  doubt  that  it  has  the  greater  natural  wealth 
of  the  two.  Not  to  speak  of  the  celebrated  mines  of 
Nerchinsk,  the  whole  rfeinity  of  Lake  Baikal  is  a 
reservoir  of  coal,  lead,  iron,  and  other  precious  metals. 
The  trade  of  Kiachta  is  the  greatest  in  Siberia.  That 
town  is  the  key  of  the  caravan  route  to  Pekin.  The 
overland  trade  which  is,  and  has  been  for  a hundred 
years,  carried  on  between  China  and  the  cities  of  Russia 
in  Europe,  all  passes  from  Maimachin,  the  Chinese 
frontier  town,  to  ICiachta,  and  thence  through  Siberia 
to  Moscow  and  Nijni  Novgorod.  It  is  the  one  trade 
avenue  of  which  Rus.sia  possesses  undisputed  possession . 
The  co.stof  transport  is  so  great,  however,  that  no  solid 
benefit  is  derived  from  the  monopoly,  and  several  genera- 
tions must  pass  away  before  the  two  thousand  miles  that 
intervene  between  Orenburg  and  Kiachta  will  have  been 
bridged  by  means  of  either  a railway  or  steam-tram- 
way. Schemes  have,  however,  been  proposed  for  tho 
connection  af  the  three  chief  rivers  by  means  of  a canal, 
to  be  flooded  by  the  waters  of  the  great  Lake  Baikal. 
There  are  sanguine  people  who  believe  that  tliis  could  be 
achieved  at  a cost  which,  comparatively  to  the  end  to  be 
obtained,  Avould  be  insignificant ; but,  under  tho  most 
favourable  circumstances,  it  would  be  a matter  of  the 
greatest  difficulty,  not  so  much  to  construct  the  three 
short  canals  necessary  as  to  make  the  upper  courses  of 
these  rivers  navigable,  whon  once  their  volume  of  water 
had  been  increa.sed  from  Lake  Baikal.  The  first  essen- 
tial for  the  promotion  of  the  welfare  and  material  pro- 
sperity of  Siberia  is  certainly  the  improvement  of  the 
means  of  communication,  and  the  great  rivers  which 
find  their  origin  in  the  Altai,  and  make  their  way  to  the 
icebergs  of  the  Arctic  Ocean,  afford  the  most  promising* 
and  the  most  economical  mode  of  attaining  the  objects 
that  are  desired. 

“ The  successful  journey  of  Professor  Nordenskiold 
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serves  to  give  more  practical  significance  to  the  lessons 
that  may  be  deduced  from  considering  the  growing 
wealth  and  improving  prospects  of  Siberia.  The  great 
rivers  have  acquired  a fresh  value  to  the  inhabitants  of 
that  coiintiy,  because  they  enable  them  to  send  their 
produce  to  the  sea — that  sea  which  had  ever  before 
been  an  iron  barrier  both  for  them  and  for  those  who 
ventured  into  those  waters  from  without.  But  it  has 
now  been  conclusively  shown  that,  by  the  exercise  of  a 
large  amount  of  skill,  that  barrier  can  be  pierced.  For 
nearly  three  months  in  the  year  that  barrier  is  no 
barrier,  and  thus  sufficient  time  is  obtained  for  a 
weU-appointed  steamer  to  make  the  journey  to  the 
mouth  of,  or  even  for  some  distance  up,  these  rivers, 
take  in  its  cargo,  and  return  to  London  or  any 
■other  EurojDean  port.  It  is  true  that  the  ship  must  be 
properly  equipped  for  the  adventure,  but  that  is  a very 
small  drawback.  It  is  hardly  necessary  to  insist  upon 
the  obvious  fact  that  the  most  important  consequence  of 
the  assured  success  of  Professor  Nordenskiold’s  route 
would  be  the  vast  impulse  it  wotdd  give  to  the  internal 
growth  of  a practically  boundless  country,  capable  of 
producing  corn  in  almost  inexhaustible  quantities,  and 
at  a price  fabulously  cheap,  and  containing  in  its  bosom 
mineral  wealth  of  all  descriptions,  to  which  the  mines  of 
England  would  bear  but  a very  insignificant  proportion. 
The  rivers  mentioned  are  already  navigated  by  steamers, 
and  shippers  need  have  no  anxiety  lest  on  reaching  Yeni- 
seik,  or  any  of  the  other  harbours,  there  should  not  be  a 
sufficiently  remunerative  cargo  to  load  their  ships  with. 
Not  only  would  there  be  no  difficulty  or  risk  in  this 
respect,  but  there  is  a magnificent  market  at  those  places 
ior  many  English  productions,  and  by  way  of  an  instance, 
it  may  be  mentioned  that  salt,  which  sells  in  London 
for  about  15s.  a ton,  is  purchased  by  the  Siberians  in 
any  quantities  at  £15  for  the  same  weight.  In  the 
course  of  time,  should  the  trade  prosper,  as  there  is  good 
reason  to  believe  it  will,  there  wiU  certainly  be  seaports, 
worthy  of  the  name,  on  that  solitary  northern  shore. 
The  resources  of  Siberia  will  be  developed,  and  the  sur- 
plus productions,  not  only  of  Russian  territory,  but  also 
of  Chinese,  Avill  seek  the  new  vent  that  has  been  pro- 
vided for  them.” 


WHEAT  PRODUCTION  OF  CALIFORNIA. 

^ The  crop  of  wheat  available  for  export  from  Califor- 
nia for  last  year  was,  writes  Mr.  J.  J.  Tylor,  a corres- 
pondent of  the  Economist,  probably  the  largest  known, 
and  reached  the  estimated  total  of  20,000,000  (twenty 
millions)  bushels,  against  thirteen  and  a half  million 
bushels  in  1878,  eight  and  a quarter  million  in  1877,  and 
seventeen  million  bushels  in  1876,  from  an  area  about 
■one-eighth  part  of  the  wheat  producing  or  exporting 
area  of  the  United  States.  The  causes  of  the  increased 
crop  are  due  to  increased  area  of  land  under  wheat,  not 
to  increased  produce  per  acre.  The  farmer  in  these 
regions  owning  land  not  exceeding  ten  miles  distance 
from  a railway  or  navigable  stream  can  deliver  his 
wheat  at  the  port  for  2Gs.  per  quarter,  and  leave  a small 
profit  in  cost  of  production.  At  the  present  time  the 
farmer  obtains  about  38s.  per  quarter  for  wheat  at  the 
place  of  shipment.  The  average  production  of  wheat 
in  the  Pacific  States  from  land  enjoying  an  average  of 
20  inches  of  rainfall,  and  fairly  regular  climate,  is  about 
2^  quarters  per  acre,  and  these  conditions  represent 
those  of  the  bulk  of  the  land  in  these  States 
supplying  wheat  for  English  markets.  The  time 
for  soAving  extends  from  November  to  March  or 
Apill,  during  Avhich  time  rain  falls  in  quantities  vary- 
ing from  10  to  40  inches.  In  most  of  the  wheat  land 
the  rainfall  is  about  16  inches  from  November  to 
January,  and  six  weeks  from  February  to  April.  There 
is  dew  during  May  in  such  districts,  and  unbroken  fine 
weather  from  May  until  NoA^ember.  Wheat  ripens  in 
June  and  J uly ; then  August,  September,  and  October 


give  uninterrupted  facilities  for  harvesting.  The 
machinery  for  reaping,  winnoAving,  and  sacking  at  one 
operation  is  most  generally  used,  and  always  hired  by 
the  smaller  farmers  holding  from  160  to  1,000  acres 
under  wheat.  The  hiring  system  succeeds  here  whilst 
it  has  been  a failure  in  England,  because  here  the  same 
machinery  can  do  profitable  work  for  three  months, 
Avhilst  in  England  the  harvest  must  be  got  in  Avitliin  a 
week  or  two  all  over  the  country.  It  is  the  custom 
here  only  to  remove  the  ears  of  wheat,  leaving  the  straw 
standing  to  be  burnt  when  convenient.  Thus  the  reap- 
ing, winnowing,  and  sacking  machinery  is  simpler  and 
less  bulky.  Ploughing,  except  on  stiff  clay  land,  con- 
tinues during  the  whole  year.  One -half  of  the  land 
under  wheat  is  sometimes  left  as  summer  fallow,  but  on 
the  average  three  crops  of  grain  are  gathered  in  four 
years.  The  hot  sun  during  the  summer  months  kills 
the  weeds  exposed  by  ploughing,  and  cleans  the  land 
left  as  summer  fallow. 

The  quality  of  wheat  has  much  deteriorated  in  this 
State  during  the  last  ten  years  OAving  to  the  reckless 
manner  in  which  the  land  has  been  cropped.  Manure 
is  now  being  used  in  the  neighbourhood  of  the  toAvns, 
and  irrigation  is  rapidly  being  extended.  The  ground 
has  been  recklessly  cropped,  oAv^ing  to  the  fact  that  feAv 
farmers  settle  permanently  on  the  land  ; as  a rule, 
settlers  remain  only  until  they  haA^o  made  suffi- 
cient money  to  go  into  mining  or  business  in  the 
towns,  and  their  place  is  filled  by  fresh  emigrants. 
For  the  future  grain  production  of  this  State,  a valley 
350  miles  long  and  60  miles  AAude,  provided  with  carriage 
by  the  Sacramento  and  San  Joaquim  rivers,  and  the 
Central  and  Southern  Pacific  railroads,  is  open  to 
farmers.  The  northern  half  of  this  valley  is  best  suited 
to  grain,  the  southern  half  grows  fruit  of  aU  kinds,  in- 
cluding the  orange,  lemon,  and  olive.  The  foothills,  or 
hilly  borders  skirting  the  Sierra  Nevada  and  coast  range 
on  either  side  of  this  valley  for  20  miles  in  width,  are 
as  yet  but  little  touched  by  cultivation.  The  rainfall, 
as  a rule,  increases  oue  inch  for  every  hundred  feet  of 
elevation,  and  springs  are  abundant ; in  short,  there 
appears  to  be  a provision  for  an  export  of  gi’ain  ten- 
fold the  present  quantity. 

In  the  southern  part  of  the  State  the  rain  is  A’ariable 
in  quantity,  and  a failure  of  the  wheat  crop  is  not  un- 
common. 


THE  TEMPERATURE  OF  THE  CARBON  POINTS 
IN  THE  ELECTRIC  LAMP. 

Early  in  the  development  of  the  electric  light,  a differ- 
ence was  observed  in  the  appearance  of  the  two  carbon 
terminals.  The  positive  was  blunt  and  hollow'ed  out  in 
the  centre ; the  negative  was  conical,  pointed,  and 
covered  with  the  particles  disintegrated  from  the  posi- 
tive. This,  together  with  the  difference  of  brilliancy 
noticed  when  the  image  of  the  carbons  was  projected 
on  a screen,  led  to  the  same  conclusion,  riz.,  a difference 
of  temperature  between  the  incandescent  points. 

In  1844,  Foucault  and  Fizeau  AAUote  a paper  upon 
this  subject,  in  which  they  described  the  general  phe- 
nomena, but  gave  no  data  from  which  the  heat  con- 
dition of  the  two  poles  could  be  inferred.  It  was  not 
until  1862  that  any  careful  measurements  were  made. 
In  that  year,  the  late  M.  Becquerel  made  a series  of 
experiments  on  the  temperature  of  the  positive  carbon. 
The  current  was  supplied  by  a battery  of  80  middle - 
size  Bunsen  cells,  and  the  temperature  was  taken  at 
the  moment  the  light  flashed  forth.  M.  Becquerel 
concluded  that  this  temperature  was  not  constant,  but 
that  it  varied  between  the  limits  of  2,070^  C.,  and 
2,100°  C.  Unfortunately,  an  assumption  was  made  by 
the  French  physicist  which  has  since  been  disproved, 
and  hence  the  above  figures  have  not  been  generally 
accepted. 

It  may  be  remarked  that  this  determination  is  beset 
with  considerable  practical  difficulties.  The  radiating 
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surface  must  be  small — a mere  slice  of  the  glowing-  car- 
bons, and  yet  it  must  be  measured  with  great  accuracy. 
M.  Eosetti,  an  Italian  physicist,  who  has  been  following 
up  the  work  begun  by  the  late  Pi-ofessor  Henry  and 
Father  Secchi  on  the  temperatiu-e  of  the  various  parts 
of  the  solar  disc,  has  recently  applied  his  method  to 
this  electric  problem.  He  has  found  that  the  tempera- 
ture of  the  incandescent  carbons,  at  the  moment  of 
ignition,  is  not  the  same  throughout,  and  is  effected  by 
a variety  of  circmnstances,  <?.c/.,  the  thickness  of  the 
terminals,  the  miiuber  of  cells  in  the  battery,  the  way 
in  which  they  are  coupled  together,  and  the  time  they 
have  been  charged. 

Thus,  in  one  series  of  experiments,  the  temperaUire 
of  the  positive  terminal  was  foimd  to  be  2,980°  C.  By 
using  a thinner  terminal,  it  rose  to  3,065°  C.  ; and,  by 
changing  this  for  a third  of  still  smaller  dimension,  it 
reached  3,136°  C. 

The  effect  of  the  muuber  of  cells  in  the  battery  on  the 
temperature  is  shown  in  the  following  table  : — 


Number  of  cells. 
80 
70 
60 
50 


Temperatui'c. 
2,784°  C. 
2,536°  C. 
2,334°  C. 
2,190°  C. 


Foucault  showe<l  photometrically  that  the  light  pro- 
duced by  a battery  of  80  Bunsen  cells  lost  one-third  of 
its  intensity  in  less  than  three  hours.  Hence  M.  Eosetti 
was  obliged  to  make  a large  number  of  detenninations, 
including  all  the  varying  conditions  above  mentioned, 
before  he  coidd  arrive  at  any  very  definite  conclusion. 
In  every  case,  however,  he  found  the  temperature  of  the 
positive  pole  higher  than  that  of  the  negative  ; and, 
summing  up  his  experiments,  he  concludes  that  the 
temperature  of  the  positive  carbon  point  cannot  be  less 
than  3,200°  C.,  whiLst  that  of  the  negative  is  at  least 
2,500°  C. — Enginecrinj. 


ABBLIED  SCIENCE  EXHIBITION,  PAEIS. 

In  consequence  of  the  acceptance  by  M.  Cochery  of 
the  portfoHo  of  po.sts  and  telegraphs,  M.  Jules  Simon 
was  apx>ointed  President  of  the  Superior  Commission, 
and  duly  opened  the  Exhibition  in  the  Palais  de  1’ Indus- 
trie, on  the  24th  July,  the  date  originally  fixed.  On 
account,  however,  of  the  building  having  been  cleared 
of  the  pictures  and  statuary  of  the  Salon  only  a fort- 
nig'-ht  preHously,  the  exhibits  were  not  in  order,  or  the 
machines  at  work,  before  a month  afterwards.  The 
original  idea  of  reproducing  a glacier,  with  iutemal 
^otto  and  a prehistoric  habitation,  was  abandoned; 
in  their  place  were  erecte<I  a paHlion  for  the  Presi- 
dent of  the  Eepublic,  and  a monumental  staircase 
leading  from  the  nave  to  the  galleries.  And 
instead  of  the  answers  to  a series  of  questions 
addressed  to  each  exhibitor  as  to  his  particular 
indiistry,  which  were  to  have  constituted  one  of  the 
classes,  a committee  of  scientific  inquiry,  consisting  of 
men  eminent  in  various  branches  of  art  and  science,  was 
appointed  to  examine  the  exhibits,  and  issue  a report 
independently  of  the  awards  made  by  the  jury.  An 
additional  class  was  added  at  the  last  moment,  embracing 
all  that  relates  to  infantine  life ; and  there  was  some 
idea  of  holding  a baby  show  in  connection  with  it, 
though  this  was  wisely  abandoned.  The  Exhibition 
was  essentially  one  of  processes,  and  contained  several 
labour-saving  appliances,  notably,  two  machines  for 
.sharpening  saws,  which  will  be  noticed  below.  Next 
to  machinery,  the  mo.st  largely  represented  articles  were 
carriages,  furniture,  and  ceramic  ware  ; and  a whole 
sa/on  was  devoted  to  sewing  machines.  Instead  of 
noticing  all  the  classes*  in  order,  which  woiild  occupy 
too  much  space,  the  following  notes  of  the  more  novel  or 


• The  claefcification  was  given  in  No,  1,37^-  ?<>)/  .xxvii.,  at  p.  314. 


j important  exhibits  may  bo  divided  under  a few  general 
heads. 

Mining  and  Metallukgy. 

The  Diamond  Eock-Boring  Companies  of  London 
were  awarded  a silver -gilt  medal  for  a collection  of 
fifty  cores,  or  cylindrical  specimens  of  rock,  brought  up 
by  their  annular  drill,  set  with  black  diamonds,  from 
various  depths  to  1,400  feet.  They  vary  in  diameter 
from  1^  to  11  inches,  and  also  in  length;  but  one 
specimen  was  raised  entire,  about  9 feet  long.  They 
were  selected  from  as  great  a variety  of  rocks  as  i>ossible, 
including  oolite,  limestone,  anhy^ite,  gypsum,  sand- 
stone, loam,  clay,  and  even  rock-salt  and  potash-salt^ 
in  order  to  prove  that  actual  specimens  may  be  obtained 
from  all  strata  by  this  system  of  boring.  With  the 
exception  of  one  core,  from  the  well  at  Messrs.  Meux’s 
brewery,  in  the  Tottenham-comt-road,  all  the  specimens 
were  obtained  from  Aschersleben,  in  Prussia,  where  the 
Continental  branch  of  the  company  proved  the  existence 
of  valuable  potash -salt  deposits,  which  have  been 
tinned  to  account  as  manure  in  reclaiming  waste  lands. 

MM.  Louis  Favre  et  Cie.,  the  contractors  for  the 
St.  Gothard  Tunnel,  exhibited  a whole  set  of  plant, 
including  an  air- compressor  and  carriage  mounted  with 
the  six  varieties  of  rock-drill  employed,  which  had 
actually  been  at  work  in  the  tunnel.  These  were  only 
worked  occasionally,  on  account  of  the  great  amount 
of  power  required  to  drive  them ; but  a liighly  finished 
model  of  tm-bine,  compressor  and  carriage,  with  two- 
i drills,  Avas  frequently  set  to  work  on  a piece  of  granite 
brought  from  the  Goschenen  end  of  the  tunnel. 

The  Societe  Fran^aise  Anonyme  du  Nickel,  Paris,, 
Avhich  has  been  formed  with  the  co-operation  of  M> 
Gamier,  to  import  and  smelt  the  ore  discovered  by  him 
in  New  Caledonia,  exhibited  a large  block  of  nickel  ore, 
to  which  the  name  of  “ Garnierite”  was  given  by  English 
and  American  geologists,  in  honour  of  its  discoverer. 
They  also  showed  ingots  of  pure  nickel,  and  of  an  alloy, 
half  nickel  and  half  copiier,  more  easily  dealt  with  by 
foimders,  besides  a great  i-ariety  of  manufactured  arti- 
cles, cast,  rolled,  or  beaten  out  of  Avhite  nickel  bronze. 
Their  object  was  to  prove  that  the  same  articles  which 
are  noiv  made  of  brass  or  copper,  nickel-plated,  may  be 
produced  in  solid  nickel  bronze,  by  the  same  plant  and 
processes,  and  at  practically  the  same  cost,  with  the  ad- 
vantage of  being-  the  same  throughout  their  substance, 
and  of  being  easily  kept  bright. 

Maciiinery. 

The  machinery  occupied  the  whole  of  the  space  unde^ 
the  south  gallery,  along  the  centre  of  which  a line  o^ 
shafting,  in  two  lengths,  had  been  erected  by  M* 
Eikkers,  of  St.  Denis,  who  also  supplied  the  motive- 
power.  The  boilers  ivero  all  of  the  vertical  type,  but 
their  distinguishing  feature  is  that  the  water  tubes, 
which  hang  down  into  the  firebox,  follow  mainly  the 
shape  of  the  letter  U,  one  branch  being  of  larger 
diameter  than  the  other.  By  arranging  the  tubes  radi- 
ally with  the  smaller  branches  in  the  centre,  more  tubes 
can  be  got  into  a smaller  space  ; and  as  the  smaller 
branches  have  a larger  heating  surface  in  proportion 
than  the  larger,  and  aie,  besides,  exposed  to  the  most  in- 
tense lieat  of  the  furnace,  the  circulation  is  very  active. 
The  engine  that  drove  the  larger  portion  of  shafting  is 
of  novel  design,  and  gave  off  98  per  cent,  of  the  theoreti- 
cal effect.  The  double  piston-rods  of  two  horizontal 
cylinders,  placed  face  to  face,  are  connected  by  a cross 
head,  and  work  dii-ect  on  to  the  crank-pin  without  any 
connecting-rod. 

M.  Goubet,  St.  Denis,  showed  a method  of  transmit- 
ting power  by  a shaft  out  of  the  straight  line,  which  he 
effects  by  introducing  a universal  joint  into  the  shaft. 
A practical  application  was  shown  in  a model  of  steering 
gear  for  \-essels,  the  propeller  being  placed  in  the  middle 
of  the  rudder,  whicli  can  be  made  to  form  an  angle  of 
90  degi-ees  with  the  main  ]>ortiou  of  the  shaft  without 
interrupting  its  revolution.' 
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31.  Emanuel  Eareot,  Paris,  sho-wed  in  action  a new 
dynamometer  of  his  design  and  construction,  by  which  , 
the  power  absorbed  by  any  machine  may  he  ascertained 
at  once  by  means  of  weights  on  a scale  beam.  He  also  j 
showed  a new  lamellar  injector  for  feeding  steam  boilers, 
and  a centrifugal  fan,  as  to  which  he  has  a new  theory. 

The  Societe  de  Construction  de  Passy  had  erected  a 
whole  set  of  milling  machinery  on  the  Hungarian 
system,  by  which  the  com  is  crushed  between  steel  roUs  j 
instead  of  being  ground  by  stones  in  the  usual  way. 
The  advantages  of  this  system  are  that  the  dour  is  not  I 
heated  in  passing  momentarily  through  the  rolls  as  it  is  ; 
while  being  ground  between  stones,  so  that  the  flour  : 
runs  no  danger  of  being  converted  into  starch  ; and  the  i 
flour  is  whiter  and  of  a better  quality,  owing  to  the  ! 
absence  of  fine  particles  of  bran,  which,  in  stone -grind-  ; 
ing,  become  mixed  with  the  flour,  and  cannot  he  re-  ; 
moved  by  any  known  process. 

Appliances  for  raising  water  were  very  numerous  ; 
and  two  of  them  are  quite  new  and  original.  31.  ' 
Lagoge,  of  Paris,  showed  his  'puhateur^'  in  which 
steam  is  utilised  in  a two -fold  manner  ; it  first  forces 
the  water  ujiwards  through  the  delivery  valve  by  press- 
ing* on  an  India -mbber  diaphi’agm,  and  then,  on  being 
condensed,  causes  a vacuum,  to  fill  which,  some 
more  water  rushes  up  from  below.  31.  Dudon-3Iahon 
showed  in  action  his  ^^lalancier  hydraulique,'’'  by  which, 
with  a fall  of  4 ft.,  water  may  be  raised  to  any  height. 
Two  chambers  are  mounted  on  the  ends  of  a beam,  like 
the  bell-crank  of  mining-pumps,  to  which  the  pump 
rods  are  connected ; and  these,  being  alternately  filled  and 
emptied  while  the  valves  open  and  close  automatically, 
cause  the  beam  to  oscillate,  and  thus  work  the  pumps. 
3131.  Bichon  et  Cie.,  Paris,  showed  the  new  Keiser 
pump,  specially  intended  for  emptying  the  cesspools  of 
Paris  and  other  large  towns  in  France.  It  is  provided  • 
with  new  joints  by  which  it  is  quickly  and  easily  con-  ■ 
nected  to  the  hose  pipes,  and  also  with  india-rubber  lip  | 
valves,  something  like  those  of  Perreaux,  for  allowing  ! 
corks,  broken  bottles,  and  other  extraneous  substances  : 
to  pass  freely.  It  is  mounted  on  a pair  of  wheels,  and 
worked  by  a lever.  This  firm  also  showed,  in  action, 
their  new  saw -sharpening  machine.  A circular  file,  in 
the  shape  of  a bevel-edged  disc,  makes  a few  evolutions 
to  effect  the  sharpening  of  a tooth,  and  then,  owing  to 
an  ingenious  arrangement  of  the  gear,  stops  wliile  a 
wiper  on  the  fly-wheel  acts  on  a pawl,  which  causes  the 
saw  to  move  onwards  the  space  of  a tooth.  Straight 
saws  travel  along  in  a kind  of  slide-rest,  circular  saws 
revolve  on  a horizontal  spindle,  and  band  saws  pass 
round  a pair  of  flanged  horizontal  pulleys.  31.  3Iar- 
tinier,  of  Cognin,  Isere,  also  sent  a saw- sharpening 
machine ; but,  in  this  instance,  a triangular  file,  mounted 
on  an  ai*ticulated  parallelogram,  is  moved  forward  by  a 
cam,  which  also  raises  it  from  the  saw  during  the 
return  stroke. 

3131.  Th.  Dupuy  et  Fils,  Paris  and  London,  received 
a gold  medal  for  their  compressing  machine  for  making 
bricks,  briquettes  from  coal  dust,  and  other  conglomer- 
ates. Its  distinguishing  feature  is  that  the  degree  of 
compression  can  be  altered,  in  the  same  machine,  to  suit 
various  substances  to  be  conglomerated.  This  is  the 
machine  that  is  used  by  the  Eastern  E-ailway  Company 
of  France  for  making  briquettes  from  the  waste  fuel  of 
locomotives.  * 31.  Fleury  showed  in  action  a continuous 
brick-moulding  machine,  in  which  the  moulds,  arranged 
in  a circle,  constantly  revolve  in  a horizontal  plane. 
The  clay  is  fed  into  them  just  in  front  of  a heavy  conical 
roller ; and  the  bottoms  of  the  moulds  rise,  so  as  to 
throw  out  the  bricks  when  moulded,  and  then  fall  again 
ready  to  receive  more  clay.  31.  Jannot,  Paris,  sent  a 
combined  grinder,  mixer,  and  elevator,  in  which  springs 
allow  the  rolls  to  rise  when  encountering  too  large  an 
obstacle,  and  revolving  scoops  raise  the  crushed  material 
and  allow  it  to  fall  on  to  a conical  riddle  in  the  centre. 

* See  “Utilisation  of  the  Waste  Fuel  of  Locomotives,”  No. 
1,-394,  p 838. 


3X31.  Gai*y  Frcres,  Paris,  .showed  a manual  stone- 
sawing machine,  which  consists  of  an  ordinary  stone - 
saw,  moimted  in  a frame,  and  made  to  move  backwards  | 
and  forwards  by  a crank  and  connecting-rod  from  a j 
fly-wheel  and  handle.  A depth  of  6 ft.  in  soft  stone,  i 
and  6 in.  in  hard,  is  cut  in  an  hour  ; and  one  man  with  ! 
the  machine  can  do  as  much  as  four  without  it,  while 
the  surface  of  the  sawn  stone  is  more  regular.  31. 
Thiersot,  of  Paris,  sent  an  improved  fret-saw,  with  an 
elastic  arm  composed  of  plate  springs,  with  the  addition 
of  spiral  springs  for  stiU  greater  elasticity.  31.  Romary, 
also  of  Paris,  showed  an  originally -designed  band-saw, 
worked  by  a jointed,  triangular  pedal,  with  gearing  to 
increase  the  speed.  The  canting  table  is  lield  by  two 
grooved  semi-circular  plates,  which  permit  of  the  table 
being  cut  with  an  inverted  V , to  allow  the  passage  of 
; the  saw,  and  yet  leave  no  space  at  each  side  of  it  on  the 
; upper  surface  of  the  table. 

Machine-made  lace  is  woven  in  a piece  compo.sed  of 
' several  breadths,  which  are  afterwards  separated  by 
hand  with  a pair  of  scissors.  This  tedious  operation  is  » 
rendered  unnecessary  by  the  treadle  scalloping-machine 
of  3131.  Leboeuf  et  Deschamps,  which  separates  the 
breadths,  of  whatever  pattern  the  edge  may  be. 

In  the  3Iachinery  Hall  were  shown  specimens  and  I 
applications  of  a remarkable  substance  prepared  by  Senor 
Unciti,  of  Barcelona,  and  said  to  be  grea.se  deprived 
of  one  of  its  constituents.  It  is  claimed  to  act  as  a 
good  lubricant,  to  remove  boiler  incrustations,  and  pre- 
vent further  incrustation,  with  all  waters  ; to  prevent 
boiler-plates  from  burning  and  hasten  the  generation 
of  steam;  and,  finally,  to  prevent  the  oxidation  of  iron 
and  steel  articles,  winch  have  remained  coated  with  it  | 
for  24  hours.  Practical  demon .strations  of  some  of  these  j 
qualities  were  given  in  the  Exhibition  and  its  annexes ; 

. and  further  experiments  are  now  being  made  in  ] 
■ England. 

! Building. 

Some  specimens  of  pillars,  vases,  balustrades,  and 
flooring,  with  a model  of  spiral  staircase,  all  in  artificial 
I stone,  were  sent  hy  31.  Dumesnil,  Paris,  a member  of  the 
Jury  for  Applied  Geology.  They  have  the  merit  of 
I possessing  a smooth  exterior  not  efiected  by  weather, 
and  being  of  a cheerful  white  colour  aU  through  the  sub- 
stance. A system  of  fire-proof  floors  was  sent  from  the 
Grande  Tuillerie  de  Bourgogne,  consisting  of  hollow 
1 red  tiles,  forming  segments  of  an  arch,  .supported  on 
i rolled  joists.  31.  Perriere,  mason,  Paris,  showed  a 
somewhat  similar  arrangement,  but  in  this  case  moulded 
slabs  of  plaster,  with  longitudinal  cylindrical  holes, 
were  supported  by  the  iron  joists. 

31.  Quincel,  a zinc-worker,  Orsay,  Seine  et  Oise,  sent 
a model,  illustrating  his  system  of  covering  roofs 
with  sheet  zinc,  without  nails,  the  heads  of  which  are 
broken  off  by  the  expansion  and  contraction  of  the 
I metal.  The  method  is  simple  and  practical,  permitting 
j the  sheets  to  bo  easily  removed  for  repairs  to  the 
! roof.  The  Societe  des  Forges  de  Montataire  showed 
j their  “metaUic  slates  ” of  galvanised  iron  for  the  same 
1 purpose. 

An  ingenious  arrangement  for  supporting  the  center- 
ing of  arches  was  shown  by  M.  Camusat.  It  consists  of 
a cylindrical  box  of  sheet  iron,  provided  with  several 
holes  near  the  bottom,  stopped  with  plugs.  The  up- 
rights are  supported  by  sand,  rammed  into  the  box  ; and 
when  it  is  required  to  strike  the  centering,  aU  that  is 
necessary  is  to  remove  the  plugs,  when  the  sand  runs 
out,  and  allows  the  uprights  to  drop. 

Lighting  ant)  Heating. 

During  the  dark  afternoons,  before  the  close  of  the 
I Exhibition,  the  3Iachinery  Department  was  illurninated 
I by  the  electric  light  apparatus  of  Messrs.  Siemens 
j Bros.,  and  3131.  Lontin  et  Cie.  ; and  the  Oriental  Court 
I was  lighted  up  by  air  gas,  made  by  carburetting 
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atmospheric  air  with  petroleum  spirit  at  680  degrees,  in 
the  apparatus,  including  a heater,  of  M.  Albert  Lascols, 
Paris. 

31^1.  Jousseaume  Freres,  FTy-sur-Seine,  showed 
specimens  of  gas  retorts,  coated  'within  and  with- 
out 'VN'ith  a special  cement,  which  prevents  loss  of 
gas  through  the  pores  of  the  fire-elay,  and  also  the 
adhesion  of  particles  of  the  graphite  which  is  usually 
deposited,  to  the  diminution  of  the  capacity  of  the 
retort.  !M.  T.  Schreiber,  Saint- Quentin,  erected  some 
small  gasworks  in  the  annexe,  with  special  retorts  for 
distilling  gas  from  boghead,  wood,  cork  waste,  fatty 
matters,  hear}'-  oils,  and  the  residue  of  petroleum.  He 
made  the  g-as  on  the  spot  with  A'arious  substances,  and 
birnit  it  in  one  of  the  new  lamps  brought  out  by  the 
Compagnie  Parisienne  du  Gas.  This  lamp  has  six 
ordinary  burners,  the  flames  of  which  impinge  upon 
each  other  and  form  a corona,  causing  such  intense 
heat  as  to  greatly  improve  the  combustion,  which  is 
further  aided  by  draughts  of  air  directed,  by  an 
internal  and  external  glass,  just  on  to  the  flame.  A 
small  protected  jet  is  constantly  burning  for  lighting'  the 
rest  'without  opening  the  lamp  ; and  there  is  also  a single 
burner  above  the  rest  for  use  when  the  full  light  is  not 
required.  The  E,ue  du  4 Septembre,  and  other  streets 
in  Paris,  have  been  pro\ided  with  these  lamps  (each  of 
which  gives  a light  of  140  candles),  by  way  of  compe- 
tition with  the  electric  light. 

Heating  stoves  in  great  variety  were  exhibited,  some 
of  them  in  action  during  the  cold  days  towards  the  close 
of  the  Exhibition.  In  one  of  them,  unpro'\dded  with  a 
chimney,  it  is  pretended  that  the  carbonic  acid  is  con  - 
densed  in  a pan  of  water.  The  “moveable  stove,” 
Place  de  T Opera,  Paris,  runs  upon  three  wheels,  and 
has  a short  up-tui’ned  pipe,  so  that  it  can  be  wheeled 
about,  ready  lighted,  from  room  to  room,  the  pipe  being 
placed  under  the  chimney  without  any  flxing.  It  is 
said  to  keep  alight  for  twelve  hours  without  attention, 
and  to  be  capable  of  regulation  so  as  to  burn  from  lo  to 
40  litres  of  coke  a day.  The  “ Caloriferc  rhuiix  ” of  H. 
Peyre  Gough,  Paris,  is  a slow  combustion  stove,  with 
an  inverted  hollow  cone,  closed  at  the  top  with  a cover 
set  in  .sand,  to  make  a tight  joint,  and  surrounded  by  an 
outer  case.  A fire  is  lighted  at  the  bottom  of  the  conical 
receptacle,  which  is  then  filled  with  small  coke ; and  com- 
bustion goes  on  at  the  bottom  only,  until  all  the  coke  is 
consumed.  M.  Bertrams,  of  Paris,  showed  several 
specimens  of  his  sheet  iron  bends  for  stove  pipes,  made 
by  puckering  up  the  insides  of  the  bend,  while  the  out- 
side is  quite  smooth. 

M.  WerA',  Paris,  showed  in  action  his  smoke-oou- 
suming  chimney  for  furnaces  and  steam-boilers.  He 
admits  air  at  suitable  points  in  the  chimnej^,  for  causing 
the  combustion  of  the  colourless  gases  and  a large  portion 
of  the  smoke,  Avlicreby  he  claims  to  effect  a saving  in 
fuel  from  2o  to  3o  per  cent , according  to  its  nature,  and 
to  obtain  an  equal  draught  AA'ith  one-fourth  the  height  of 
chimney. 

A new  chauferette,  or  foot-warmer,  was  shoAA'n  by 
MM.  J.  Lefranc  et  Cie,  Paris,  which  has  been 
adopted  by  the  leading  cab  companies  of  that  city,  and 
also,  as  far  as  their  existing  arrangements  Avould  per- 
mit, by  some  of  the  French  railway  companies.  It 
consists  of  a sheet -iron  box  of  the  usual  shape,  coA'ered 
or  not  with  carpet,  and  provided  with  a sliding  drawer, 
OA'cr  which  the  air  can  pass  freely  through  holes  in  the 
ends.  Briquettes  of  pure  and  highly  compressed  carbon 
are  made  from  a mixture  of  coke,  peat,  and  spent  tan, 
to  which  some  chemical  substances  are  added.  When 
reciuired  for  use,  one  of  these  is  raised  to  a red  heat  in 
any  fire,  then  exposed  to  the  air  for  a second  or  two, 
that  it  may  part  with  the  sulphurous  fumes  it  has 
taken  up  from  the  coal,  and  then  inserted  in  the 
drawer,  where  it  will  continue  burning,  for  14 
hou^  in  a carriage,  or  16  hours  in  an  apartment, 
until  the  whole  is  consumed,  giving  out  no  objection- 
able odour. 


GENERAL  NOTES. 

^ 

Vacemation. — Mr.  Ei'nest  Hart  Avill  lecture  before 
the  National  Heabh  Society,  on  “ SmiU-pox  and  Vaccina- 
tion,’’in  answer  to  the  question,  “ Is  Vaccina'i  >n  an  An  idote 
t>  Small-pox?”  on  Tuesday,  27ta  inst.,  at  the  rooms  of  the 
S 'ciety  of  Arts.  Admicsion  will  be  hy  card,  and  the  hour 
fixed  is  3 o’clock. 

School  of  Music  at  Watford. — The  Committee  of  the 
Watford  Public  Library  have  appointed  a sub-committee  to 
form  a school  of  music,  on  the  boos  indicated  in  the  report 
of  the  Musical  Committee  of  the  So  dety  of  Arts.  The 
Waif«rd  Library,  which  is  a r-ite-supported  institution, 
already  has  a school  of  art  and  science  classes. 

Sorghum  Cultivation  in  America. — The  culth-ation  of 
sorghum  as  a sugar-yielding  plant  is  receiving  incr-as-d  at- 
tention in  America,  especially  in  the  trans-M'ssissippi  States 
and  territories,  where  the  resu’t  of  the  y'oar’s  culture  i.s 
reported  as  being  very  satisfactory.  On  the  Atlantic  and 
Gulf  coasts  ih  re  is  on  the  whole  a considerable  increase.  In 
Virginia  the  produce  rl  1878  is  said  to  have  hem  41  per  cen*', 
greater  than  that  of  1877.  A variety  called  the  R-dhead  is 
growing  in  favour  with  the  farmers  of  South  Carolina.  In 
the  west  the  Minnesota  Amb  r-cane  has  produced  the  most 
satisfactory  result.®.  In  Stearns  County,  Miiine-o"a,  this 
A’ariety  is  reported  as  yielding  as  high  as  300  gallons  of 
syrup  pfr  acre.  Delawar.j  County,  Io«'a,  manufactured 
100,000  gallons  of  sorghum  syrup  during  tbe  year,  and  found 
a steady  bomedemand  fur  the  whole.  — Chronicle, 

A New  Substitute  for  Hops. — Tlie  destmetion  of 
A’ines  by  the  Phylloxera  has  turned  ihe  attention  of 
French  produers  to  the  manufac'ure  of  beer,  (but  the 
expen.se  of  hnp<  has  proved  a seti  us  obstacL.  A sub- 
stitute has,  Low'ovcr,  feen  found  in  the  shrubby  trefoil 
or  three  leaA'ei  Ptelea  (P.  trifoUata).  At  an  agri- 
cultural show  held  at  Chalon-sur-Mame,  on  the  20th 
September,  M.  Ponsard,  president  of  tbe  committee, 
presented  a new  beer,  which  he  termed  Ptelea  beer.  Tbis 
beverage  Avas  found  to  be  identical  in  flavour  with  that  of  tbe 
best  beer  made  virh  hips.  It  was  of  a pure,  handsome 
amber  colour,  remarkably  limpid,  and  equd  in  flavour  to  the 
best  Strasburg  beer.  Tbis  Samarian  elm,  as  the  French 
term  it,  is  a hardy  North  American  shrub,  perfectly  accli- 
matised in  France  in  all  kinds  of  soils.  Tbe  winged  fruit  or 
see d resembles  that  of  the  elm,  and  gives  out  an  aromatic 
odour  when  rubbed.  Lindlcy,  in  his  “ Vegetable  Kingdom,’’ 
speaks  of  the  fruit  as  having  a strong,  bitter  aromatic  taste, 
and  as  having  been  used  with  some  success  as  a substitute 
for  hop®. 


MEETINGS  OF  THE  SOCIEI^* 

Ordixaiiy  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

January  28. — “ The  Future  of  Epping  Forest.”  By 
William  Paul,  F.L.S.  John  T.  Bedford,  ChaiiTiiaii 
of  the  Epping  Fore.st  Committee,  Avill  preside. 

February  4. — “Trade  and  Commerce  Avith  Siberia, 
via  the  Kara  Sea.”  By  Henry  Seebohm. 

February  11. — “ A New  Metallic  Compound  and  its 
Application  to  Industrial  and  Artistic  Purposes.”  By 
Granville  Cole,  Ph.D. 

February  18. — “The  Euphrates  Valley  Railway.” 
By  W.  P.  Andrew. 

February  25. — “ The  Art  of  the  Silversmith.”  By 
W.  Herbert  Singer. 

March  3. — “The  History  of  Musical  Pitch.”  By 
AlLex^ander  J.  Ellis,  F.R.S. 

March  10.  — “Recent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Sparkes. 
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March  17. — “The  History  of  the  Art  of  Book- 
binding.” By  Hehet  B.  Wheatley,  B.S. a, 

April  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Robins,  E.S.A.,  E.R.I  B.A. 

Section  of  Applied  Chemistry  and  Physics. 

Thursday  Evenings,  at  eight  o’clock  : — 

February  12. — “ G-as  Furnaces  and  Kilns  for  Burn- 
ing Pottery.”  By  Herbert  Guthrie,  C.E. 

March  11. — “ The  Noxious  Gases  BiU.”  By  E.  K. 
Muspratt,  F.C.S. 

April  8. — “On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Friswell,  F.C.S. 

April  22. — “On  Some  Recent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  R.E., 
F.R.S. 

May  13 — “On  some  Physical  Applications  of 
Light.”  By  Prof.  W.  G.  Adams,  F.R.S. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  ; — 

January  30. — “Herat.”  By  Colonel G.  B.  Malleson, 
C.S.I.  Admiral  Selwyn  Avill  preside. 

February  20. — 

March  o. — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’ s Influence  over  the  Inhabitants 
of  Central  Asia  diu'ing  the  last  Ten  Years.”  By  Prof. 
Vambery. 

May  7. — “ The  Present  Condition  and  Prospects  of  | 
Agricultiue  in  South  India.”  By  W.  Robertson,  i 
M.P.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

Fopeign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock:  — 

February  3. — “Social  and  Commercial  Prospects  in 
the  Transvaal.”  By  the  Rev.  G.  Blencowe  (late  of 
the  Transvaal  and  Natal).  W.  C.  Sergeaunt,  C.B., 
will  preside. 

February  21. — “Views  of  Colonization.”  By  | 
William  Forster,  of  New  South  Wales.  Sir  Charles 
Nicholson,  Bart.,  will  preside. 

March  16.- — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Cajitain  C.  E.  Foot, 
R.N. 

April  6. — “Art  in  Japan.”  By  C.  Pfoundes. 
Sir  Rutherford  Alcock,  K.C.B.,  will  preside. 

April  27. — “ Iceland  and  its  Resources.”  By  C.  G. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Sibree,  jun., 
F.R.G.S'. 

Cantor  Lecthpes. 

The  Second  Course,  “ On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S.,  will  be  delivered  on  Mondays, 
February  2,  9,  17,  23  ; March  1,  8. 

Lecture  I. — February  2. 

Sources  of  India-rubber.  Chemical  and  physical 
liropertics.  Behat'iour  with  chemical  reagents.  Action 
of  various  solvents.  Effects  of  heat,  cold,  aud  light. 

Lecture  II. — February  9. 

Mechanical  and  chemical  purification.  Working  of 
un vulcanised  caoutchouc.  Fonnation  of  blocks,  sheets, 
and  threads.  Elastic  webbing.  Other  uses  of,  un- 
vulcanised India-rubber. 


Lecture  III. — February  16. 

Vulcanisation  of  India-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of  the 
srdphuretting  material.  Considerations  on  the  use  of 
combined  sulphur  rather  than  the  free  substance. 
Various  methods  of  vulcanising.  Effects  of  temperatiue 
and  time.  Destructive  action  of  fatty  oils  on  India- 
rubber. 

Lecture  IV. — February  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  appheations  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vulcanised  caoutchouc  in  the  dwelling-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 

Lecture  V.— March  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 

Lecture  VI. — March  8. 

Gutta-percha.  Sources.  Chemical  nature  aud 
physical  properties.  Pmafication.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Monday,  Jan.  26th  ..Poyal  Geographical,  Hniversity  of  London, 
Birrlington-gardens,  W.,  85  p m. 

British  Architects,  9,  Conduit-street,  W.,  8 p.m,  !Mr. 
Thomas  Porter,  “Architectural  Competitions.” 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m.  Messrs.  G.  King  and  G.  F.  Hardy,  “Notes 
on  the  Practical  Application  of  Mr.  Makeham’s  Formula 
to  the  Graduation  of  Mortality  Tables.” 

ISIedical,  11,  Chandos-street,  “W.,  SJ  p.m. 

Loudon  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Mr. 
E.  B.  Tylor,  “ The  Historj*  of  Inventions.” 

Tlesdaa',  Jan.  27tit... National  Health  Society  (at  the  HorsE  ok 
THE  Society  of  Arts),  3 p.m.  Mr.  Ernest  Hart, 
“ Small-pox  and  Vaccination  ; an  Answer  to  Anti- 
Vaccinators.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Pi’of. 
E.  A.  Schafer,  “ Phy.siolog5' of  Mmscle.”  (Lecture  III. ) 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.AV.,  8 p.m.  Discussion  upon  “Fixed  and  Movable 
Weirs.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  Annual  Meeting. 

Wednesday,  Jan.  28th. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  W.  Paul,  “The  Future  of 
Epping  Forest.” 

Roval  Society  of  Literatiue,  4,  St.  Martin’s-place,  W.C., 
8 p.m.  Dr.  C.  M.  Ingleby,  “The  Spelling  Reform  Dead- 
lock.” 

Telegraphic  Engineers,  4,  Broad  Sanctuarj*,  S.W.,  8 p.m. 
Inaugural  Address  bj)"  the  President,  IVIr.  W.  H.  Preece. 

Thursdaa-,  Jan.  29th... Spelling  Reform  Association  (at  the Hov.se 
OF  THE  Society  of  Arts),  8 p.m.  Public  Meeting. 

Royal,  Burlington-house,  W.,  8^  p.m. 

Antiquaries,  Burlington-house,  W.,  8j  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Mr. 
Henry  B.  Wlieatley,  “ Two  Centuries  of  Shakespearean 
Acting,” 

Societj"  for  the  Encouragement  of  Fine  Ards,  9,  Conduit- 
street,  W.,  8 p.m.  IMr.  J.  W.  Bradley,  “ Book  Decora- 
tion.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Dewar,  “ Recent  Chemical  Progress.”  (Lecture  I.). 

Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
p.m. 

Friday,  Jan.  30th  ...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Indian  Section.)  Col.  G.  B. 
Malleson,  “Herat.” 

Royal  Institution,  Albermarle-street,  W. , 8 p.m.  W eekly 
Meeting.  9 p.m.,  Mr.  John  Marshall,  “Proportions  of 
the  Human  Figure.” 

Institute  of  Bankers  (in  the  Tlieatre  of  the  London  Insti- 
tution, Finsbury-circus,  E.C.),  6 p.m.  IVIr.  J . Biddulph 
Martin,  “ Bank  Notes.” 

Saturday,  Jan.  31st... Royal  Institution,  Albemarle-street,  W„ 
3 p.m.  Prof.  T.  Rupert  Jones,  “ Coal.”  (Lecture  III.) 
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AU  communications  for  the  Societt/  should  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.C. 


NOTICES. 


BRITISH  MUSEUM  CATALOGUE  OE  PRINTED 
BOOKS. 

The  announcement  made  in  the  Society’s 
Journal,  of  the  16th.  January,  that  the  first  instal- 
ment of  the  printed  catalogue  would  shortly  be 
issued,  is  now  supplemented  by  details  given  in 
the  Atlienmun,  of  the  24th,  as  follows  : — 

A beginniug  has  already  been  made  in  printing  the 
Catalogue  of  the  Library  of  the  Bidtish  Museum.  For 
the  convenience  of  subscribers,  the  catalogue  of  the 
acquisitions  of  each  year  will  be  arranged  in  foiir 
classes,  viz.,  Class  1,  Modern  English  Works  ; Class  2, 
Modern  Foreign  Works  ; Class  3,  Old  English  Works; 
and  Class  4,  Old  Foreign  Works.  In  addition  to  these 
classes  there  will  be  printed  all  the  titles  of  works  re- 
ceived by  the  Museiun  before  the  first  inst. , which  have 
not  been  transcribed  for  the  MS.  Catalogue,  as  well  as 
all  titles  of  Oriental  works.  Messrs.  Clowes  and  Sons 
are  the  printers  of  the  new  Catalogue.” 


PROCEEDINGS  OF  THE  SOCIETY. 

-o> 

SECTION  OF  APPLIED  CHEMISTRY  AND  PHYSICS. 

Thursday,  January  22nd,  1880  ; Capt.  Douglas 
Galtox,  C.B.,  F.R.S.,  Vice-President  of  the 
iSociety,  in  the  chair. 

The  paj)er  read  was — 

THE  TEACHING  OF  TECHNICAL  PHYSICS. 

By  Professor  John  Periy,  B.E. 

In  the  struggle  for  existence  of  men  and  nations, 
the  most  important  factor  at  all  times  has  been  a 
knowledge  of  social  and  natural  science,  and  to 
acquire  and  add  to  this  knowledge,  and  apply  it 
in  all  his  actions,  is  the  study  of  man  from  the 
cradle  to  the  grave.  Every  man  knows,  perhaps 
unconsciously,  what  are  the  things  which  he  may 
not  do  with  impunity  against  the  laws  of  nature, 
and  what  are  the  phenomena  of  nature  on  whose 
recurrence  he  may  depend  ; he  knows  that  a better 
knowledge  of  physics  will  give  him  more  help 


from  nature’s  resources.  Most  men  tumble  up 
through  boyhood  without  special  teaching  in 
physics,  but  in  numberless  ways  they  obtain  a 
practical  knowledge  ; that  is,  they  are  so  environed 
by  the  forces  of  nature,  that  in  every  action  they 
are  learning  from  observation  and  experiment. 
Every  man  is  constantly  being  influenced  by  the 
results  of  his  own  experience,  and  on  performing 
any  new  action,  he  unconsciously  uses  a physical 
theory  of  his  own.  The  object  of  teaching  physical 
science  is  to  give  all  men  the  same  language  in 
which  to  express  their  experience,  so  that  all  may 
employ  the  best  methods  of  simplifying  the* 
phenomena  which  they  have  to  study,  and  give 
their  results  to  other  people. 

The  principles  of  physical  science  are,  like  any 
other  language,  most  easily  learnt  in  youth.  I 
have  known  children  to  gain  a greater  colloquial 
knowledge  of  a foreign  language  in  six  months 
than  their  parents  gained  in  as  many  years.  What 
a wondrous  meaning  and  history  is  contained  in 
almost  every  word  of  every  language,  yet  a child 
learns  to  use  the  word  unconsciously.  No  doubt 
I such  words  as  these,  when  they  were  first  invented, 
'svere  studied  over  and  lectured  upon,  just  as  is  the 
parallelogram  of  forces  now,  and  we  may  depend 
upon  it  that  children  of  the  future  will  take  in  the 
idea  of  the  truth  of  the  parallelogram  of  forces  as 
easily  as  they  now  accept  the  simplest  of  Euclid’s 
axioms.  When  Egyptian  and  Chaldean  philoso- 
phers spent  years  in  difficult  calculations,  which 
Avould  now  be  thought  easy  by  young  children, 
doubtless  they  had  the  same  notions  of  the  depth 
of  their  knowledge  that  Sir  Wm.  Thomson  might 
have  now  of  his.  How  is  it,  then,  that  Thomson 
has  gained  his  immense  knowledge  in  the  time 
taken  by  a Chaldean  philosopher  to  acquire  a 
simple  knowledge  of  arithmetic  ? The  reason  is 
plain.  Thomson,  when  a child,  was  taught  in  a 
few  years  more  than  all  that  was  known  three 
thousand  years  ago  of  the  properties  of  numbers. 
When  it  is  found  essential  to  a boy’s  future 
that  machinery  should  bo  given  to  his  brain, 
it  is  given  to  him  ; he  is  taught  to  use  it,  and 
his  bright  memory  makes  the  use  of  it  a 
second  nature  to  him ; but  it  is  not  till  after 
Hfe  that  he  makes  a close  investigation  of  what 
there  actually  is  in  his  brain,  which  has  enabled 
him  to  do  so  much.  It  is  taken  in  because  a 
child  has  much  faith.  In  after  years,  he  will 
accept  nothing  without  careful  consideration. 
The  machinery  given  to  the  brains  of  children  is 
getting  more  and  more  complicated  as  time  goes 
on ; but  there  is  really  no  reason  why  it  should  not 
be  taken  in  as  easily,  and  used  as  readily,  as  were 
the  axioms  of  childish  education  in  ancient  Chaldea. 
A watch  is  a complicated  piece  of  mechanism, 
which  it  has  taken  the  thought  of  all  the  ages  to 
elaborate,  but  the  smallest  boy  can  make  it  useful 
to  himself.  In  a recent  number  of  Macinill'>.rC s 
Magazine,  there  is  a paper  by  the  late  Professor 
Clifford,  on  “ Boundaries.”  It  directs  attention  to 
some  of  the  simplest  mathematical  ideas.  I felt, 
when  reading  it,  that  nobody  could  take  a greater 
interest  in  it  than  a mathematician  who  had  long 
used  those  ideas.  The  notion  of  a boundary  had 
long  been  simple  to  him,  and  useful,  like  his 
watch  to  a boy ; but  one  day  he  looks  into  its 
mechanism,  and,  without  its  becoming  less  useful 
he  finds  that  it  opens  up  for  him  a world  q 
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thouglit.  The  simplest-looking  geometrical  idea, 
the  simplest  statement  of  any  general  law  in 
nature,  is  a result  of  the  experience  of  many 
generations  of  animals  and  men.  The  student  who 
cavils  at  Euclid’s  axioms,  who  refuses  to  employ 
the  idea  of  limits  and  of  infinities,  will  probably 
never  advance  very  far  in  mathematics ; and  this 
is  one  of  the  reasons  why  ladies  find  so  much 
difficulty  in  their  studies ; they  begin  after 
their  reasoning  faculties  are  developed.  It  is 
interesting,  from  this  point  of  view,  to  listen  to 
remarks  made  by  lady  students  of  mathematics 
about  their  teachers.  They  assert  that  it  is  because 
mathematics  has  so  long  been  the  peculiar  property 
of  men,  and,  therefore,  of  coarser  intelligences, 
that  doctrines  such  as  that  of  limits  and  infinities 
should  be  accepted  without  question  by  students. 
They  cannot  understand  that  they  are  really 
beginning  in  the  middle  of  the  subject,  that  to 
begin  at  the  real  beginning  would  be  utterly 
impossible,  and,  in  fact,  that  mathematics  is 
merely  an  inductive  science  based  on  experience. 

It  follows  from  what  has  just  been  said,  that  a 
system  of  education  which  suits  one  generation 
may  be  very  unfit  for  the  next ; what  suits  boys  in 
schools  may  be  unfit  for  grown-up  women  and 
men ; and,  in  teaching  natural  philosophy,  which 
includes  mathematics,  we  may  begin  on  any  data 
that  are  believed  by  our  students,  if  we  know  them 
to  be  true.  It  is  to  be  remembered,  however,  that 
the  great  distinction  between  children  and  adults 
lies  in  this,  that  children  are  ready  to  believe  any- 
thing, although  we  may  have  some  difficulty  in 
making  them  understand;  whereas,  adults  can 
understand  easily,  although  they  may  not  believe 
readily. 

It  is  easy  to  show  that,  when  a system  of  educa- 
tion becomes  fossilised,  and  when  it  is  the  interest 
of  any  body  of  men  to  oppose  changes  in  it,  it  be- 
comes degraded.  Take,  for  instance,  the  teaching 
of  Euclid  in  schools.  It  is  quite  possible  to  begin 
more  in  the  middle  c:f  the  subject  of  geometry, 
teaching  students  to  test  by  actual  experiment  the 
tinith  of  many  of  Euclid’s  propositions,  giving 
them  data  which  they  know  to  be  experimentally 
true,  and  which  we  know  to  be  generally  true ; to 
give  them  a real  interest  in  what  they  work  at  by 
commencing  early  the  study  of  physics,  so  that 
their  observational  and  reasoning  faculties  may 
be  more  rapidly  developed  than  they  possibly 
can  be  when  we  begin  with  abstract  truths, 
and  a series  of  enigmas,  like  extracts  from 
the  Shorter  Catechism  of  the  Presbyterian 
Church.  Our  Tom  TuUivers  sit  brooding  by 
the  hour  over  a proposition  in  Euclid,  hardening 
their  hearts,  and  dulling  their  understandings, 
and  we  call  it  mental  training.  Why  not  tell  the 
boy  that  the  forty- seventh  proposition  is  always 
true,  and  let  him  test  the  truth  with  squares  of 
paper  and  with  numbers.  Following  Euclid,  he 
will  not  understand  that  he  has  proved  a proposi- 
tion until  years  after  ho  believes  in  its  truth.  But, 
if  we  begin  to  teach  him  physics  at  once,  he  will 
see  that  not  only  is  he  getting  mental  training,  but 
every  result  which  he  gets  out  has  its  useful  appli- 
cations. I know  that  many  workmen  who  begin 
Euclid  with  energy,  give  it  up  after  a year  or  two 
in  disgust,  because  at  the  end  they  have  only 
arrived  at  results  which  they  knew  experimentally 
long  ago.  The  idea  that  a study  ought  to  appear 


to  be  useful  to  a student,  is  ridiculed  overmuch,  I 
think.  Like  all  wide-spread  notions,  it  is  founded! 
on  common  sense,  and  I believe  that  any  teacher  ; 
who  neglects  to  consider  the  instinctive  preference  i 
of  his  pupils  to  reason  about  things  rather  than  | 
about  ideas,  is  a man  who  persistently  refuses  the-  f 
powerful  aid  of  nature.  I may  also  remark  that, 
besides  the  waste  of  time,  there  is  another  conse- 
quence of  training  in  Euclid  which  ought  to  be 
much  deplored,  namely,  that  men  think  too  much 
of  logic  and  too  little  of  the  matters  to  which  the- 
logic  is  applied.  Euclid’s  axioms  are  so  true  that  1 
the  consequences  derived  from  them  do  not  require 
to  be  tested,  and  hence  men  trained  in  this  school  i 
are  apt  to  believe  too  well  in  the  logical  conse-  j 
quences  of  any  seemingly  general  fact,  forgetting 
that  very  few  general  statements  are  absolutely  true-  1| 
and  that  all  logical  consequences  have  to  be  tested 
experience  before  we  can  say  that  they  are  true. 

I would  suggest  that  n o child  of  less  than  fourteen 
years  be  compelled  to  take  up  Euclid,  and,  indeed,, 
that  nobody  take  up  this  study  until  he  has  been  ^ 
well  grounded  in  physics,  the  study  of  which  can 
begin  at  any  age,  and,  indeed,  does  now  begin  in 
infant  schools  under  the  kinder-garten  system ; 
that  we  urge  forward  the  introduction  of  a decimal 
system  of  weights  and  measures,  and  make  more  * 
use  of  what  is  known  as  the  scientific  method  of  i 
teaching  arithmetic ; that  practical,  plane,  and  ^ 
solid  geometry,  made  simpler  than  it  is  at  present,  i 
be  taught  as  an  experimental  subject,  like  me-  i 
chanics  and  heat ; and  that  algebra  be  taken  up  as 
it  enters  into  physics,  and  just  so  far  as  it  is  neces- 
sary for  obtaining  a quantitative  knowledge  of  the 
phenomena  of  nature,  but  that  it  and  a little  I 
trigonometry  should  precede  Euclid.  I have  no  i 
doubt  that  if  this  system  is  followed  it  will  be  | 
found  easy  to  give  to  boys,  before  they  leave  the  1 
primary  schools,  not  only  a good  knowledge  of  ) 
natural  science,  but  also  a power  of  observation,  a 
thirst  for  information,  and  a method  of  reasoning 
which  will  serve  them  much  better  in  this  nineteenth 
century  than  what  is  to  be  obtained  in  any  other 
way. 

It  will  be  seen  that,  in  speaking  of  physics,  I 
have  been  dealing  altogether  with  quantitative 
experimental  physics.  The  study  of  physics  cannot 
exercise  the  reasoning  faculties  unless  it  is  quanti- 
tative. It  may  exercise  the  wonder  of  a child,  it 
may  please  his  senses,  to  see  certain  well-known 
experiments,  say  in  electricity,  Avhere,  with  glass- 
legged stools,  and  Leyden  jars,  and  electric 
machines,  the  teacher  may  show  off  numberless, 
tricks  to  his  audience ; and,  possibly,  for  young 
children,  there  may  be  great  instruction  in  such 
exhibitions,  but  they  ought  not  to  continue  too  ' 
long,  nor  ought  they  to  be  given,  except  as  a pre- 
face to  quantitative  experiments. 

In  pointing  out  that,  as  time  goes  on,  we  must 
begin  from  more  and  more  comprehensive  data,  in  i 
fact,  that  pupils  must  commence  their  studies  ! 
farther  and  farther  from  the  real  beginning  of  the  i 
subject,  I point  to  a fact  of  which  every  teacher  : 
of  physics  gets  good  evidence,  even  in  the  history  * 
of  twenty  years.  Teachers  of  mathematics  have  i 
not  this  evidence ; but  the  teaching  of  natural  j 
science  is  obeying  natural  laws  as  yet,  not  being  | 
fettered  by  crystallised  rules  and  vested  interests,  i 
Instead  of  teaching  pupils  a great  mass  of  discon-  ^ 
nected  facts,  and  giving  them  lectures  on  virtual  || 
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velocities,  and  the  like,  as  was  common  ten  years 
ago,  we  begin  -with  a great  generalisation,  the  law 
of  conservation  of  energy.  And  yet,  after  this 
generalisation  was  known  to  men  of  science,  how 
long  it  was  before  teachers  ventured  to  prune  away 
excrescences  from  the  text-books ; how  long  it  was 
before  they  ventured  to  say,  “ It  is  not  necessary 
to  teach  as  we  ourselves  were  taught ; we  can  do 
better ; we  can  give  in  a few  words,  and  illustrate 
by  a few  experiments,  a general  law  which  it  re- 
quired years  for  us  to  understand.”  Changes 
occur  slowly  ; books  are  still  wiatten  as  they  used 
to  be  written  years  ago  ; and  it  takes  long  for  our 
older  professors  and  teachers  to  recognise  the  need 
for  modern  text-books  like  Thomson  and  Tait’s 
“Elements  of  Natural  Philosophy,”  or  the  valuable 
little  book  of  Dr.  Lodge.  Any  person  who  takes 
up  Everett’s  “ Natural  Philosophy,”  or  Fleeming 
Jenkin’s  “Electricity,”  or  any  of  the  more  modern 
text-books,  will  see  that  in  physics  we  are  really 
beginning  at  more  and  more  advanced  points  of 
the  study  of  physics.  Instead  of  finding  in  these 
books  a mere  record  of  old  experiments,  described 
just  as  they  were  originally  performed  and  described 
by  their  discoverers,  we  find  that  fewer  experi- 
ments are  given,  and  what  are  given  lead  the 
reader  naturally  to  the  generalised  principles  under 
which  all  such  phenomena  may  be  grouped.  Of 
course  the  student  knows  that  to  test  completely 
any  such  principle  would  take  a lifetime,  but  he 
has  faith  in  what  other  men  have  done,  and  it  is 
sufiicient  to  give  him  just  so  much  experimental 
illustration  of  a principle  as  he  can  grasp  and  can 
use.  Nothing  has  so  much  conduced  to  this 
generalisation  as  actual  measurements  of  phenomena 
and  the  use  of  mathematics.  Hundreds  of  seem- 
ing!)" disconnected  phenomena  are  shown  to  be 
included  under  one  principle,  when  we  study  them 
quantitatively. 

In  teaching  physics  at  a public  school  in  1870-3, 1 
was  greatly  helped  by  possessing  a workshop,  where 
most  of  the  boys  were  able  to  make  apparatus 
with  which  they  could,  themselves,  repeat  all  the  ex- 
periments shown  to  them  in  lectures ; and  even  with 
the  limited  supply  of  apparatus  in  my  possession, 
I was  enabled  to  let  every  boy  manipulate  for 
himself  the  proofs  of  most  well-known  physical 
principles.  I consider  that  nothing  is  more  im- 
portant in  a school  than  this,  the  actual  handling 
and  constructing  of  simple  apparatus  by  the  boys 
themselves.  Beyond  this  it  is  almost  impossible  to 
^o  in  a school  laboratory,  except  with  one  or  two 
pupils  who  may  really  prefer  helping  in  weary 
observations  to  cricket  or  foot-ball.  I remember 
that  two  such  pupils  had  the  patience  to  take 
up  of  themselves  the  repetition  of  most  of  the 
experiments  recorded  in  a very  long  scientific 
paper  by  an  eminent  physicist;  but,  indeed,  the 
■duties  of  both  master  and  boys  at  a public  school, 
are  too  heavy  to  allow  much  of  this  kind  of  work, 
or  of  original  work,  to  go  on.  I wish  I had  time 
at  my  command  to  apply  the  theory,  that  methods 
of  education  which  suit  one  generation  ought  to 
be  altered  for  the  next,  not  merely  to  that  minor 
part  of  the  study  at  any  public  school,  mathematics 
and  natural  jjhilosophy,  but  to  all  the  studies 
there,  and  to  comment  upon  the  questionable 
wisdom  shown  in  the  most  advanced  schools,  of 
shunting  to  these  subjects  such  boys  as  do  not 
show  ability  in  ancient  classics. 


If  the  changes  in  teaching  mathematics  which 
are  suggested  above  take  place  in  primary  schools, 
I see  no  reason  why  the  principles  of  physics  should 
not  be  intimately  known  to  every  chUd  who  has 
passed  the  age  of  twelve  years ; that  is,  if  the 
lectures  given  to  the  children  be  illustrated  by 
simple  apparatus,  such  as  the  Science  and  Art  De- 
partment helps  to  supply,  if  the  teacher  is  himself 
acquainted  with  quantitative  experimental  physics, 
and  if  the  children  are  encouraged  to  make  simple 
apparatus  for  themselves,  and  to  handle  the  school 
apparatus.  An  examination  of  the  work  carried  on 
in  the  Model  National  Schools  in  Ireland,  will  show 
that  in  many  cases  children  of  eleven  and  twelve 
years  possess  a fair  knowledge  of  physics  and 
chemistry,  and  when  they  do  not  possess  this  know- 
ledge, it  will  be  found  that  too  much  attention  has 
been  paid  to  Euclid  and  grammar,  and  perhaps 
practical  geometry  has  not  been  studied  at  all. 

Technical  physics  is  the  application  of  the  prin- 
ciples of  natural  philosophy  to  particular  trades. 
Thus,  for  instance,  a man  who  makes  steam- 
engines  ought  to  be  acquainted  with  the  laws  of 
heat,  the  behaviour  of  steam  and  Avater  under 
different  conditions,  the  properties  of  iron,  brass, 
oil,  &c.,  with  stress  and  strain  phenomena,  and 
the  strength  of  structures.  His  knowledge  of  the 
principles  of  natural  philosophy  ought  to  be  such 
that  he  can  imagine  the  molecular  action  going 
on  when  two  surfaces  rub  together,  when  the 
volume  of  a gas  or  vapour  is  suddenly  changed, 
when  a piece  of  metal  communicates  forces.  It  is 
the  resultant  of  all  his  knowledge,  and  notions,  and 
instincts  which  he  brings  to  bear  upon  a i)iece  of 
metal  that  he  is  chipping  or  filing,  and  the 
greater  is  his  knowledge,  the  more  exact  arc  his 
notions,  and  the  truer  to  natural  laws  are  liis 
instincts,  the  better  an  engineer  must  he  be. 
When  a boy  enters  a workshop,  however  good 
may  bo  his  knowledge  of  the  principles  of  natural 
science,  he  cannot  readily  understand  all  the 
operations  going  on  about  him.  He  must  be 
taught  the  application  of  his  knowledge  to  a par- 
ticular trade.  This  application  of  his  knowledge 
is  really  a higher  study  of  physics.  Technical 
physics  is  simply  advanced  physics,  so  advanced 
that  the  boy  becomes  a specialist.  All  his  future 
life  is  that  of  an  experimental  physicist,  who  is 
attaining  a greater  and  greater  knowledge  of  a 
particular  part  of  his  subject.  A workman  enters 
more  into  direct  converse  with  the  laws  of  nature, 
and  especially  with  what  is  called  “ molecular 
physics,”  than  any  other  man.  To  him,  too,  nature 
speaks  in  a more  complex  way  than  to  the  laboratory 
student.  The  laboratory  student  may  vary  his 
temperatures,  his  pressures,  his  stresses  at  will, 
and  may  experiment  on  a phenomenon,  making 
its  conditions  less  and  less  complicated ; whereas 
the  workman  has  to  take  phenomena  as  they  occur 
in  his  trade,  using  all  the  knowledge  which  differ- 
ent laboratory  students  may  give  him,  so  as  to 
enable  hiui  to  understand  the  complex  phenomena 
really  occurring  before  him. 

Buckle  brings  out  strongly  the  reasons  why  the 
aborigines  of  a country  of  great  rivers,  and  earth- 
quakes, and  volcanoes,  and  tornadoes,  are  often  so 
low  in  the  scale  of  humanity.  The  actions  of 
nature  are  so  complex  and  mighty,  that  the  human 
spirit  is  crushed.  But  when  to  such  a country 
comes  a race  who  have  got  to  understand  nature’s 
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laws,  who  can  bridge  the  largest  rivers,  and  build  | 
houses  to  withstand  earthquakes  and  tornadoes,  i 
the  opportunities  given  to  such  a race  of  fighting  I 
with  and  better  understanding  nature,  may  raise 
it  to  the  highest  civilisation.  Our  workmen  have 
long  been  stolid  enough,  and  have  long  enough 
given  up  ideas  of  understanding  the  complex 
phenomena  with  which  they  Avork,  but  give  them 
a knowledge  of  physical  science,  such  as  we  knoAv 
will  enable  them  to  understand  their  work,  and 
one  year’s  advance  in  their  knowledge  of  nature 
will  be  worth  ten  years  of  our  present  laboratory 
progress.  English  workmen  are  acknowledged 
to  have  greater  manual  dexterity  than  workmen 
of  any  other  country,  and  I do  not  think  that  we 
can  improve  them  in  this  respect.  If  you  want  a 
really  perfect  piece  of  work  of  any  kind,  where 
patience  and  honest  painstaking  labour  are  of 
chief  importance,  you  must  get  it  from  an  English 
workshop.  What,  then,  is  the  nature  of  the 
improvement  which  we  want  to  see  eflFected  in 
English  trade  ? The  fact  is,  our  workmen  are 
machines,  and  we  know  that  in  time  other 
machines  Avill  be  constructed  to  do  the  same  work 
at  less  than  half  the  cost.  There  is  none  of  that 
perfection  of  workmanship  on  which  we  vaunt 
ourselves  which  may  not  be  done  as  well  and 
cheaper  by  regular  machinery.  We  see  all  this  in 
time  to  make  a reformation,  and  we  hope  to  use 
the  brains  as  well  as  the  hands  of  our  English 
workmen,  as  they  are  doing  in  the  United 
States.  Till  now  we  have  made  little  use  of 
our  workmen’s  brain  power.  It  is  a fact 
that  every  year  in  England  we  build  structures, 
and  make  machinery,  using  twice  as  much  metal 
as  is  really  required,  following  rule-of-thumb  and 
precedent,  and,  in  the  fear  of  weakness,  without 
having  the  poAver  to  calculate,  we  make  things 
clumsy;  we  give  perfection  of  workmanship  where 
none  is  required  ; use  the  hands  of  thinking  men 
in  repeated  operations  of  exactly  the  same  kind, 
which  much  less  costly  machinery  might  be  applied 
to ; and  neglect  the  use  of  valuable  brain  power  so 
much  that  a new  idea  cannot  be  entertained,  much 
less  originated,  and  an  English  inventor  must 
get  a German  or  an  American  workman  to  carry 
out  his  notions.  Highly  as  I think  of  the  con- 
servatism and  stolidity  of  Englishmen,  I must 
confess  that  all  this  seems  to  me  to  cry  out  for  a 
reform,  whatever  may  be  said  in  its  favour  by  cer- 
tain prominent  men.  England  was  first  in  em- 
ploying her  iron  and  coal,  and,  probably,  she  will 
always  be  in  front  of  people  despotically  governed; 
but  she  acts  like  an  extravagant  rich  man  in 
making  so  little  use  of  her  great  advantages.  Any 
one  who  has  been  among  Asiatics,  and  has  seen 
hoAV  a common  English  sailor,  or  English  work- 
man, develops  intellectual  powers  and  ingenuity, 
and  gets  administrative  ability,  when  circumstances 
place  him  in  a position  to  develop  them,  must  feel 
what  a great  waste  there  is  in  England,  where  all 
this  brain  power  lies  dormant,  education  and  sur- 
roundings forbidding  it  to  develop  itself.  We  are 
all  acquainted  with  good  reasons  for  changing  the 
apprenticeship  system  of  England,  and  not  long 
ago,  in  this  room,  a lecture  was  delivered,  the  gist 
of  which  was  that  the  trade-school  system  of 
France  and  Germany  should  be  planted  in  this 
country.  I gave  . rhy  reasons  for  dissenting  from 
this  view  at  the  time,  and  they  have  been  more 


fully  published  in  the  Electrician  of  the  3rd  inst. 
What  is  wanted  in  England  is  a good  system  of  I 
technical  education,  so  that  English  workmen  may 
be  fitted  to  investigate  the  phenomena  taking 
place  before  their  eyes  every  day  in  the  Avork- 
shop. 

It  is  possible  that  for  a long  time  in  any  scheme  ] 
of  technical  education,  hoAvever  good,  avq  shall  be 
opposed  by  difiiculties  Avhich  are  due  to  educating 
only  one  man  out  of  every  tAventy.  An  eminent 
manufacturer  used  to  tell  the  story  of  how,  Avhen 
he  was  an  apprentice,  he  discovered  that  a little 
schoolmistress  got  high  Avages  from  his  master  for 
translating  his  French  corresj)ondencc.  He,  there- 
upon began  to  learn  French  from  this  lady,  and 
after  some  time  his  master  discovered  him  by 
his  books.  The  kindly  reproof  Avhich  he  ad- 
ministered was  worthy  of  our  more  modem 
opponents: — “Eh,  lad,  tha  mun  stop  that;  tha’ll 
never  cut  an  English  file  if  tha  muddles  th’  yed 
wi’  French.”  He  paid  for  the  books  and  teaching 
already  given,  and  his  apprentice  never  went  on 
with  his  studies  in  this  direction.  A belief  of  this 
kind  is  too  Avell  fixed  in  the  English  mind  not 
to  be  founded  on  good  common  sense.  Partial 
education  of  a few  Avorkmen  loses  them  the 
sympathy  of  their  fellows,  and  gives  them  a Aveak 
sense  of  superiority  to  their  work,  which  is  apt  to 
prevent  their  acquiring  those  instincts  which  are  so 
necessary  to  good  workmanship.  This  state  of 
things  will  be  reversed  Avhen  the  uneducated  work- 
men are  in  a minority.  I might  use,  as  an  illustra- 
tion, the  partial  higher  education  of  women, 
which  tended,  at  the  beginning,  to  make  them  lose 
their  womanly  qualities,  but  the  general  effect  of 
which  is  already  seen  to  raise  them  far  higher  in 
this  respect  than  they  ever  were  before. 

For  reasons  given  already,  I believe  that  it  is 
possible  for  children  in  the  primary  schools  of 
England  to  acquire  good  notions  of  the  principles 
of  natural  science,  and  hence  that  they  avxLI  be  in  a 
position,  on  leaving  school,  to  take  up  the  study 
of  technical  physics  as  specialists.  .Some  of  these- 
specialists  will  be  called  workmen,  and  some  of 
them,  whose  parents  are  richer  than  others,  or  wha 
have  shown  greater  ability  than  others,  Avill,  after 
a course  of  laboratory  work  and  more  advanced 
study,  become  foremen  and  managers.  Some  Avill 
begin  their  trades  at  from  12  to  14  years,  and  others 
at  from  17  to  20  years  of  age.  As  the  nature  of 
the  teaching  of  physics  in  primary  schools,  which 
seems  to  me  best,  has  been  sufficiently  described 
already,  I now  propose  to  consider  the  more  ad- 
vanced kind  of  instruction  which  is  to  be  recom- 
mended for  boys  between  the  ages  of,  say,  from 
13  to  15  and  20  years.  OAving  to  the  incomplete 
training  which  has,  until  the  present  time,  been 
given  to  boys  in  schools,  English  professors  have 
hitherto  had  to  struggle  with  great  difficulties  in 
their  college  teaching,  and,  without  being  supposed 
to  cast  on  them  any  reflections,  I hope  I may  be 
allowed  to  express  the  opinion  that  advanced 
natural  philosophy  has  not  hitherto,  in  this  country,, 
been  given  a fair  chance.  Possibly,  the  teaching  of 
chemistry  in  some  colleges,  and  of  physiology  and 
anatomy  in  medical  schools,  quite  come  up  to  my 
ideas  of  what  may  be  done  in  physics,  but,  for  an 
example  of  a sufficiently  good  school  of  physics-, 
we  must  look  to  the  great  laboratory  established 
by  Professor  Ayrton  in  Japan.  I exhibit  photo- 
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graphs  of  the  natural  philosophy  department  and 
museum  of  the  Yedo  Technical  College.  I mention 
the  museum,  because  the  five  or  six  rooms  in  this 
building,  still  unused  for  museum  purposes,  were 
taken  up  by  students  engaged  in  physical  experi- 
ments. 

It  is  easy  to  understand  from  the  diagrams  ex- 
hibited to  the  meeting,  how  the  building  specially 
intended  for  work  in  technical  physics,  is  portioned 
out.  [Here  the  plans  of  buildings,  the  peculiar 
instrument  cases,  experiment  tables,  work  benches, 
&c.,  were  explained  to  the  meeting.]  I cannot  do 
better  than  read  to  you  some  extracts  from  an 
article  in  the  Japan  Weekhj  ^Lail,  of  October  26th, 
1878,  on  “A  'visit  to  Professor  Ayrton’s  Labora- 
tory ” 

‘ ‘ ATr.  Ayrton  conducted  us  into  his  large  lectiu’e-hall : a 
narro'w  gallery,  running  round  not  far  from  the  ceiling, 
and  appendages  to  the  ceiling,  were,  it  was  explained, 
for  pendulum  and  other  experiments  requiring  consider- 
able vertical  space.  The  lecture  tables  are  reached  by 
steps  at  the  middle  and  on  the  ends  of  a platform,  and 
these  tables  are  supported  on  stone  cohunns  coming  up 
from  the  foundations,  and  they  are  kept  quite  detached 
from  the  floor  ; the  great  pecidiarity  of  the  whole 
laboratory  seeming  to  be,  that  nearly  every  table  in  the 
place  rests  on  columns  of  masonry  coming  up  from  the 
foundations,  and  kept  detached  from  the  floors  and 
walls,  so  that  instruments  resting  on  these  tables  may 
not  be  shaken  by  persons  walking  about  in  their  neigh- 
borhood. Every  table  in  the  lecture -hall  is  supported  in 
this  way,  and  as  these  tables  are  lugheras  they  are  fai'ther 
away  from  the  lectm-e  table,  it  is  easy  to  see  that  Mr. 
Ayrton  had  considerable  difficulty  in  getting  his  views 
carried  into  effect.  These  firm  tables  form  quite  a new 
feature  in  lecture-halLs,  since  it  is  now  possible  for 
students  to  actually  illustrate  the  lectres  by  their  own 
experimental  work  ; and,  besides,  a great  space  is 
utilised,  which,  when  lectures  are  not  being  delivered, 
must  usually  be  unoccupied.  Besides  these  tables  for 
students  hearing  the  lecture,  there  are  a great  many 
tables  round  the  walls  of  the  room,  not  raised,  and  not 
supposed  to  be  occupied  by  students  attending  to  the 
lecture.  These  tables  are  of  a new  kind.  It  is  possible 
for  a student  to  leave  Ids  batteries  and  wires,  his  galva- 
nometers, and  little  temporary  contrivances,  for,  by 
pulling  down  a glass  door,  he  shuts  out  dust  and  meddling 
hands.  That  there  is  a great  saving  of  time  effected  by 
these  shutters  must  be  quite  evident.  We  may  just 
mention,  that  a great  part  of  the  apparatus  required  by 
the  lecturer,  or  by  the  student,  is  arranged  in  glass 
cases  round  the  room.”  ....  “ On  looking  over 

the  collection  of  apparatus,  much  of  which,  however, 
was  in  use  aU  over  the  place,  we  felt  that  neither  the 
Cavendish  laboratory  nor  the  Oxford  one,  nor  any 
others  which  it  had  been  oim  privilege  to  see,  could 
produce  such  experimental  work  as  might  come  from 
this  laboratory  in  Yedo,  if  only  the  men  to  use  them 
were  the  .same.  We  understood  from  Mr.  Aj^rton,  that 
it  was  possible  f<u’  any  student  at  any  of  the  tables  to 
turn  on  a tap  of  water  or  of  gas  (the  gas  aiTangements 
had  not  then  been  completed),  or  a current  of  electricity, 
and  that  perhaps,  in  time,  he  might  be  able  to  coax  the 
officials  to  allow  him  to  convey  separately  hydrogen  and 
oxygen  to  all  the  tables.  We  confess,  however,  that  we 
felt  more  comfortable  in  knowing  that  Mr.  Ayrton  had 
not  been  able  to  carry  this  point  of  the  explosive  gases. 
Almost  all  the  tables  were  occupied  at  the  time  of  our 
visit,  and  we  were  informed  that  so  eager  were  students 
to  take  advantage  of  the  fine  arrangements,  that  some  of 
them,  engaged  in  carrying  out  important  investigations, 
had  many  times  applied  for  permission  to  work  after 
ten  o’clock  at  night.”  ....  “Adjoining  the  lecture- 
room  is  a general  laboratory,  where  the  koUkais  get 


ready  apparatus  ; but  here,  again,  we  saw  the  stone - 
supported  tables,  occupied  each  with  its  two  or  more 
students,  who  were,  we  believe,  mainly  telegraph 
students,  testing  lengths  of  -wire  and  insulators  and 
batteries,  using  Thomson’s  galvanometers,  with  their 
flashing  spots  of  light,  and  peg-boxes,  and  batteries. 
The  telegraph  students  were  in  this  room  where  the 
■vices  and  anvils,  and  tool-racks,  and  furnaces  were  ; and 
some  of  them  were  making  joints  in  telegraph  wire, 
and  they  were  all  busy,  and  seemed  to  like  their  work, 
and  they  were  evidently  all  well  up  to  their  work. 
This  is  a model  work-room,  the  tool-racks  aU  in  that 
state  of  completeness  which  shows  constant  use  and 
constant  attention,  the  countless  drawers  each  ■with  its 
label,  alphabetically  arranged,  the  cases  of  apparatus 
overhead,  and  the  general  atmosphere  of  efficiency 
would  have  tempted  the  laziest  of  men  into  using  files 
and  hammers,  and  shellac.  I applied  one  test  before 
leaving  the  room,  and  that  was  not  an  electrical  one  ; 
I tried  a few  of  the  drawers,  and  I found  that  each 
really  contained  the  copper  or  zinc,  or  twine,  or  sealing- 
wax,  that  it  was  labelled  as  containing,  and  there  was 
a good  supply.”  ....  “I  observed  in  one  side  passage 
that  students  were  busy  at  heat  experiments,  and  in 
another  a great  lot  of  batteries.  Mr.  Ayrton’s  private 
room  comes  next.  Besides  its  writing-desk,  and 
book-case,  &c.,  it  had  the  inevitable  stone -supported 
tables,  Arith  vertical  glass  doors.  Then  came . 
large  apparatus  room,  glass  cases  all  round,  ■. 
a large  set  of  cases  in  the  middle  of  the  room.  Then 
long  narrow  laboratory  which  might  be  darkened,  and 
out  of  it  a small  room,  called  for  pre-eminence  the  dark 
chamber.  In  this  sacred  place  were  six  columns  of  stone, 
each  standing  about  four  feet  above  the  floor.  Two 
were  devoted  to  a Thomson’s  electrometer  and  its  scale. 
This  wonderfvd  insti'ument  had  been  taken  to  pieces 
some  five  times  since  its  arrival  in  Japan,  and  it  says 
much  for  the  patience  and  skill  of  Mr.  Ayrton  and  his 
students  that  the  instrument  was  in  good  order.  It  is 
probable  that  this  is  the  only  specimen  of  the  instrument 
Avhich  has  survived  even  once  being  taken  to  pieces  in  a 
physical  laboratory.  I saw  that  one  of  the  best  students 
was  gradually  satisfying  himself  that  even  the  best  of 
these  instruments  gets  intoxicated  once  a day,  and  that 
the  proper  com-se  of  action  of  its  caretaker  is  to  let  it 
alone  for  a while.  Two  other  columns  were  devoted  to 
a galvanometer.  I imderstand  that  there  are  only  two 
other  galvanometers  in  existence  which  are  as  good  as  the 
one  in  question.”  . . . “ Of  the  remaining  columns,  one 
Avas  devoted  to  an  original  inA^estigation  of  the  behaviour 
of  twisted  wires,  and  on  the  other  was  an  apparatus  to 
test  a well-known  Japanese  belief  regarding  the  effect 
of  an  earthquake  on  a magnet. 

“Upstairs,  a small  class-room  was  used  for  lectures 
by  such  of  the  senior  students  as  helj>ed  the  professor  in 
teaching.  Next  came  a long  room  dcAmted  to  batteries. 
There  were  some  three  hundred  Daniell’s  cells  in  work- 
ing order,  arranged  in  a glass  case,  and  easy  to  get  at, 
and  many  other  cells  in  a clean  state.  Even  to  the  con- 
struction of  the  troughs  for  soaking  the  porous  cells  and 
cleaning  zincs,  considerable  thought  had  evidently  been 
giA^en,  that  there  might  be  as  little  delay  as  possible  in 
cleaning  the  cells.  Mr.  Ayrton  told  me  that  he  had 
prepared  some  thousands  of  small  Daniell’s  cells,  each 
outer  ves.sel  being  a piece  of  bamboo,  but  that  the 
cheapness  of  the  cell  was  its  only  recommendation,  for  a 
fungus  groAvth  of  some  kind  interfered  with  the  working. 
Beside  this  battery-room  was  the  workshop,  with  lathes, 
carpenters’  benches,  &c.  I found  two  workmen  here, 
to  one  of  whom  a student  was  explaining  something 
about  a template.  There  were  unfmished  instruments 
and  working  drawings  lying  about.  Beside  this  was  the 
drawing  office ; some  of  the  students  were  making 
working  draAvings  of  instruments,  but  the  majority  were 
reducing  observations  and  drawing  curves  on  squared 
paper. 
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‘ ‘ A large  room,  which,  seemed  devoted  to  light  experi- 
ments, with  a great  heliostat  in  the  window,  completed 
the  rooms  in  the  new  hnildings.  But  I proceeded  to 
the  old  buildings  of  the  compound,  now  devoted  to 
museum  purposes.  It  would  take  too  long  to  describe 
fully  the  telegraph  musemn,  with  its  specimens  of  all 
kinds  of  telegraphy,  posts,  insulators,  sending  and  re- 
ceiving instriunents,  &c.  It  is  sufficient  to  say  tha^t 
every  instrument  was  in  working  order,  as  one  could 
tell  by  touching  the  various  keys,  when  the  clicking  of 
the  receiving  instruments  might  iDe  heard.  Mr.  Ayrton 
printed  my  name  on  a slip  of  paper,  on  the  other  side  of 
the  room.  In  some  of  the  smaller  rooms  of  these  old 
buildings  we  found  students  working  at  various  investi- 
gations in  heat,  light,  and  electricity.  We  find  it  im- 
possible to  imagine  that  such  work  has  been  wasted.  If 
we  could  share  Mr.  Ayrton’s  belief  in  the  great  power 
shown  by  some  of  his  students,  we  might  believe  that  a 
great  school  of  scientific  thought  has  been  founded ; and 
although  we  venture  to  doubt  the  existence  of  sufficient 
capacity  in  the  Japanese  mind  for  high  original  scientific 
work  when  unhelped,  still  our  visit  to  this,  the  finest 
physical  laboratory  which  exists,  perhaps,  in  the  world, 
has  impressed  us  with  the  notion  that  those  students 
whom  we  saw  working,  will  yet  leave  an  important  im- 
pression of  their  own  upon  the  history  of  science.” 

The  account  from  which  I have  been  quoting, 
gives  the  impression  that  the  experimental  work 
was  mainly  in  electricity,  but  this  was  probably 
due  to  the  visitor  having  come  on  a day  when 
there  were  more  telegraph  students  than  others, 
or,  perhaps,  the  visitor  was  a telegraph  engineer, 
for  experiments  were  constantly  going  on  in  all 
parts  of  natural  philosophy. 

It  will  be  observed  from  this  description,  that 
the  great  objects  which  Professor  Ayrton  had  in 
view,  and  which,  I am  in  a position  to  say,  were 
carried  out  with  great  success,  were  that : — 1.  His 
elementary  lectures  could  be  illustrated  to  some 
extent  by  the  students  themselves.  2.  His  stu- 
dents stayed  with  him  a long  enough  time,  and  in 
sufficient  numbers,  to  make  laboratory  work  an 
important  part  of  the  scheme  of  instruction.  3. 
He  could,  to  advanced  students,  make  his  lectures 
technical,  that  is,  he  could  assume  a knowledge  of 
the  principles  of  natural  science,  and  show  how 
these  principles  were  employed,  not  merely  alone, 
but  in  conjunction  with  each  other  in  telegraphic 
engineering,  and  in  other  departments  of  applied 
physics.  4.  His  students,  without  disconnecting 
themselves  from  the  natural  philosophy  depart- 
ment, could  attend  lectures  on  such  parts  of 
technical  physics  as  did  not  come  within  the  pro- 
vince of  Mr.  Ayrton  himself,  mechanical  engineer- 
ing, and  applied  mechanics  of  all  kinds,  &c.  5. 

Even  wffien  students  conducted  experiments  in  the 
engineering  laboratory,  they  W''ere  taught  to  con- 
sider themselves  as  still  continuing  their  re- 
searches in  natural  philosophy.  In  consequence  of 
all  this,  probably  every  one  of  the  great  number  of 
workers  in  the  establishment  was  full  of  an  idea  of 
the  importance  of  the  work  he  was  doing,  and  was 
constantly  becoming  more  intimately  acquainted 
with  the  laws  of  nature.  Because  of  the  in- 
vestigations, which  were  put  in  the  care  of 
advanced  students,  being  of  an  original  kind  of 
some  value  to  the  general  world,  each  such  student 
was  really  cultivating  habits  of  observation, 
and  a reasoning  power  which  would  not  easily  be 
destroyed,  however  much  of  a routine  there  might 
be  in  his  future  profession.  It  would  be  too  much 


to  say  that  any  of  our  students  ever  developed  a 
power  of  originatingexperiments,  because  this  power 
can  hardly  be  expected  until  after  the  age  of  twenty, 
but  many  of  them  did  pursue  work  of  their  own 
towards  this  end.  Thus  I remember  discovering 
a boy  striking,  one  by  one,  about  a thousand 
matches,  half  in  and  half  out  of  a beam  of  light, 
to  discover  the  effect  of  sunlight  on  a fire ; and  1 
have  no  doubt  that  Professor  Ayrton  could  give 
many  such  instances  of  developed  originality.  Our 
system  of  getting  original  ■work  performed  was 
open  to  the  objection  that  when  an  experiment  had 
been  designed,  and  students  were  left  to  themselves 
to  carry  it  out,  it  would  often  proceed  for  some 
weeks  wdthout  any  of  the  alterations  of  apparatus, 
which  would  have  suggested  themselves  to  the 
professor  if  he  had  conducted  the  experiment 
himself.  This  never  occurred  with  the  more 
advanced  students,  however.  A striking  exami)le 
of  such  a difficulty  is  now  in  my  hands.  From 
a notion  of  getting  minimum  distortion  at  all 
points  in  a map,  a method  of  drawing  it  was 
arrived  at,  and  two  students  were  asked  to  carry 
out  the  idea.  It  was  only  after  a month’s  quiet, 
work  that  the  elaborate  descriptive  geometry 
method  of  projection,  which  these  students  em- 
ployed, was  found  to  give  the  same  results,  and  to- 
be,  in  fact,  identical  with  well-known  stereo- 
graphic projection.  It  is  needless  to  say  that  the 
discovery  would  have  been  earlier  made  by  the  pro- 
fessor, if  he  had  been  engaged  on  the  work  himself. 

Now,  all  this  sort  of  teaching  seems  to  me  perfect 
as  the  beginning  instruction  in  technical  physics. 
To  begin,  so  to  speak,  in  the  middle  of  the  subject,, 
to  make  students  acquainted  with  natural  philo- 
sophy through  their  own  experience  of  instruments 
and  machines,  and  of  substances  subjected  to 
various  operations.  For  we  found  that  such 
students  worked  up  all  the  early  parts  of  natural 
philosophy  -with  some  earnestness  after  they  got  to 
have  a knowledge  of  the  matters  to  which  more 
elementary  studies  gave  an  explanation.  It  will 
at  once  strike  everybody  that  such  students  as 
these  had  very  little  difficulty  in  understanding 
lectures  upon  manufacturing  operations  and 
machines,  and  that  on  entering  actual  workshops 
they  became  expert  workmen  in  much  less  than  the 
usual  time. 

I hope  that  nobody  will  say  that  in  all  this  I 
have  been  merely  describing  the  teaching  of  pure 
physics,  and  that  technical  physics  is  quite  a dif- 
ferent matter.  The  fact  is,  it  is  impossible  to  say 
at  what  period  such  students  as  those  of  Mr.  Ayrton 
began  ■fcheir  technical  education.  Taking,  for 
instance,  telegraph  engineers.  I am  quite  sure  that 
these  students  saw  no  sudden  break  in  the  nature 
of  their  teaching ; it  was  all  technical  from  the  day 
when  they  fi[rst,  with  a small  but  pretty  exact 
knowledge  of  elementary  physics  and  mathematics, 
and  practical  geometry  and  drawing,  took  up  work 
in  the  laboratory.  I am  sure,  also,  that  no 
mechanical  engineer  saw  any  break  in  his  course 
until  he  left  the  college  for  workshops.  He  went 
about  from  Mr.  Ayrton’s  lecture-room  and  labora- 
tory, to  the  drawing-office  and  lecture-room  and 
workshop-laboratory  of  the  professor  of  applied  me- 
chanics, and  to  the  lecture-room  of  the  experienced 
instructor  who  taught  him  the  theory  of  certain 
mechanical  operations,  such  as  welding,  chipping,^ 
fi.ling,  turning,  rivetting,  and  the  like ; but  all 
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the  time  he  knew  he  was  learning  how  to  apply 
the  principles  of  natural  philosophy  to  the  affairs 
of  his  future  profession.  But  he  is  learning 
much  more  than  this,  for  all  his  laboratory 
experience  has  taught  him  that  the  explana- 
tions he  hears  of  the  behaviour  of  materials 
under  strain,  of  molecular  actions  when  metal 
is  cut,  are  incomplete,  and  he  has  learnt  that 
he  is  in  a specially  good  position  for  making  it 
more  complete.  He  has  learnt  that  no  machine  or 
instrument  in  use  is  perfect,  but  may  be  made 
better  if  he  bestows  thought  upon  every  detail  of 
its  construction.  He  has  learnt  to  imagine  what 
is  actually  being  done  in  each  operation  which  he 
may  be  put  in  charge  of  in  the  workshop,  and 
knows  that  it  is  in  his  power  to  get  that  operation 
performed  in  a better  "way.  He  has  learnt,  too, 
that  great  patience  and  quiet  thought  are  necessary 
if  he  wants  to  study  well  any  phenomenon  that 
comes  before  him.  I consider  that  such  students 
as  these  have  got  all  the  benefit  which  it  is  possible 
to  get  at  a technical  college.  Their  further  study 
is  that  of  specialists.  Thej’’  must  teach  their  hands 
and  eyes  in  the  manufactory,  and  read  what  is 
written  by  other  men  who  have  been  in  the  same 
position  as  themselves,  but  their  education  can 
only  finish  when  they  cease  to  work. 

Let  us  now  consider  how  common  workmen 
shall  learn  to  apply  the  principles  of  physics  to 
their  trades.  Either  through  their  early  training, 
or  from  science  and  art  classes,  we  are  to  suppose 
that  workmen  of  the  future  will  have  a knowledge 
of  practical  geometry  and  mechanical  drawing, 
they  will  know  elementary  natural  science,  and, 
perhaps,  a little  algebra  and  trigonometry.  If 
they  are  suddenly  thrown  into  a factory,  to  make 
materials  obey  their  wishes,  and  see  how  other  men 
do  their  work,  I consider  that  to  teach  them  the 
applications  of  their  previous  knowledge  will  be 
easy  enough,  if  only  we  can  provide  for  them 
teachers  and  school-rooms  near  their  factories.  For 
it  is  to  be  observed  that,  of  technical  class-books 
for  such  students  we  have  plenty  already,  and 
of  illustrations  of  the  instruction  they  get  their 
factories  are  filled.  We  may  be  quite  sure  that 
school-rooms  will  not  bo  v, ’anting  when  the  teachers 
are  ready,  and  the  only  teachers  wmrth  having  are 
rnen  W'ho^  have  been  trained  in  an  establishment 
like  that  just  described,  and  "who  have  also  passed 
through  the  factory. 

this  great  question  of  the  future  to 
the  present  necessity— wLat  is  to  be  done  fur  work- 
men  just  now — men,  one  out  of  every  twmnty  of 
whom  has  attended  science  and  art  classes,  but 
v/no  may  be  looked  upon  as  knowing  little  or 
nothing  of  the  elementary  principles  of  physics  ? 
Ihey  are  experimenting  among  the  most  com- 
plicated jihenomena,  and  we  must  teach  them 
to  understand  what  they  do  and  see.  Now,  the 
standing  rule  in  teaching  is  that  we  ou<^ht  to 
use,  as  illustrations,  those  things  with  which  pupils 
ha\e  rnost  to  do.  Here  then  w’ehave  to  follow  the 
idea  already  sketched  out ; we  must  begin  some- 
where in  the  middle  of  our  subject,  working  both 
backw’ards  and  forwards  ; and,  as  I said  before,  it 
really  does  not  much  matter  w’here  we  begin.  This 
kind  of  instruction  is  still  in  its  experimental  stao-e 
or  rather  experiments  have  just  been  begun  init! 
i i.  as  a result  of  experiment,  we  were  able  to  tell 
'TV  hat  18  the  best  way  of  teaching  apprentices  and 


workmen,  if  we  could  write  out  a regular  pro- 
gramme for  each  trade,  and  could  say  that  it  is 
good,  I am  quite  sure  that  the  establishment  of 
schools  all  over  the  country  would  be  the  work  of 
a few  years  only.  It  is  all  very  well  for  us  to  blame 
English  manufacturers  for  not  educating  their 
apprentices,  but  we  do  not  see  the  magnitude  of 
the  work  which  we  propose  to  them.  How 
often  have  learned  professors  given  short  courses 
of  lectures  to  working  men  ; how  many  classes, 
have  been  established  in  mechanics’  institutes  and  ^ 
elsewhere ; how  much  work  of  this  kind  has  been. . 
tried  we  all  know,  and  mth  what  want  of  fruition.  _ 
All  the  experiments  have  given  more  or  less  unsatis-  ^ 
factory  results.  One  reason  for  this  is,  that  possibly 
no  able  physicist  has  cared  to  study  patiently  the 
question  year  after  year,  varying  his  method  of 
teaching  to  find  the  best  ; another  is  that  the 
matter  has  never  yet  been  taken  up  on  a large 
enough  scale,  so  that,  for  instance,  one  class 
might  be  formed  of  students  who  are  in  anything 
like  the  same  condition  for  pursuing  their  studies  ■ 
and  lastly,  there  has  been  no  way  of  compelling 
or  inducing  everybody  to  continue  his  studies  for 
two  or  three  years.  For  the  great  central  diffi- 
culty in  such  an  experiment  is  that  the  services  ol 
the  teacher,  and  the  attendance  of  the  students,  have, 
always  been  voluntary.  A little  want  of  patience 
on  either  side,  and  the  experiment  ceases.  That 
a competent  man  be  induced  to  continue  his  experi- 
ment for  several  years,  provided  he  is  assured  of  hisr 
pupils  coming  to  him  in  a certain  state  of  prepara- 
tion, and  also  of  their  attending  with  fair  regularity 
for  several  years,  these  I look  upon  as  conditions 
of  more  importance  than  any  others  if  the  experi- 
ment is  to  prove  successful,  in  telling  to  us  what  is 
the  best  scheme  of  education  in  technical  physioa 
for  workmen.  I lay  some  stress  on  these  necoasary 
conditions  just  now,  because  I have  studied  care-, 
fully  the  method  of  teaching  which  Mr.  Ayrton  is> 
employing  for  the  City  and  Guilds  of  London. 
Institute,  in  his  lectures  on  “ Applied  Physics,”  at, 
Covvper-street,  and  I think  that  this  method 
promises  more  success  than  any  other  which  I have 
heard  of  ; and  I fear  that  it  will  fail,  on  account  of 
the  above  conditions  not  being  carried  out.  His 
method  is  succinctly  stated  at  the  end  of  his 
syllabus ; — 

IIiG  aim  of  these  lectures  on  technical  physics  will 
ho  to  train  the  students,  by  an  examination  of  the 
machines,  instruments,  &c.,  employed  in  the  arts  (or  of 
models  of  them),  to  turn  their  attention  to  the  scientific 
principles  goveining  the  action  of  these  machines, 
without  a knowledge  of  which  neither  their  proper 
worldng  can  be  ensured  nor  improvements  in  them 
effected.  It  is  believed  that  the  analytical  method  of 
experimental  instruction,  in  applied  physics,  will,  for 
the  class  of  students  expected  to  attend,  be  preferable, 
to  the  ordinary  method  adopted  in  the  teaching  of 
natural  philosophy,  which  consists  in  much  time  being 
spent  in  the  study  of  the  elementary  principles,  and 
then  only  subsequently  the  practical  applications  ex- 
plamed.  ’ 

Perhaps  his  meaning  will  be  better  understood 
if  I read  a paragrapli  from  his  syllabus — 

“ J art  able  Rate  of  Going — All  watches  gain  or  lose." 
chronometers  gain  or  lose  uniformly,  ordinary  watches-' 
have  a variable  rate ; acceleration  ; retardation,  brakes,. 
compres,sed-air  brakes,  vacumn  brakes  ; effects  of  heat 
on  the  springs  of  a watch  ; compensations  ; the  vibra- 


174 


JOUENAL  OE  THE  SOCIETY  OF  AETS,  January  30,  1880. 


tioa  of  balance  wheels  and  of  pendulums  are  examples 
of  a uniform  gain  of  speed ; is  the  result  of  a constant 
force  acting;  Newton’s  second  law  of  motion,  methods 
of  proof,  &c.” 

It  is  to  be  understood  that  he  is  taking  up,  more 
particularly,  in  these  lectures,  the  principles  of 
watch  and  clockinaking,  and  it  will  be  seen  that 
he  reasons  from  that  part  of  the  subject  which  his 
students  know,  namely,  from  the  appearance  and 
uses,  and  construction  of  the  various  time-keepers 
shown  to  them,  backwards  (or  forwards),  to  those 
mechanical  and  physical  principles  with  which 
most  men  begin  to  study  a technical  subject.  In 
doing  this,  he  makes  use  of  all  the  knowledge  and 
habits  of  thought  which  he  supposes  workmen  to 
have,  illustrating  his  lectures  by  means  of  experi- 
ments. Mr.  Ayrton  then  goes  on  the  principle 
that  we  may  begin  to  teach  physics  at  any  point 
we  please,  so  long  as  our  students  are  thoroughly 
convinced  (or  can  become  convinced  by  examina- 
tion and  observation)  of  the  truth  of  the  data  with 
which  we  begin.  He  here  begins  by  showing 
clocks  and  w^atches  such  as  everybody  has  seen. 
Everybody  knows  that  they  are  time-keepers,  and 
that  they  need  to  be  wound  up,  and  that  they  gain 
or  lose  on  each  other  slowly,  and  he  works  on  this 
basis  until  he  has  traced  out  clearly  all  the  physical 
principles  involved  in  his  subject. 

I say  that  this  is  the  most  promising  method  I 
know  of,  but  it  will  undoubtedly  fail  to  give  satis- 
faction, unless  the  scheme  of  technical  instruction 
at  Cow^per- street  is  large  enough  for  the  proper 
carrying  out  of  any  such  experiment.  It  has  been 
proved,  over  and  over  again,  that  trifling  fugitive 
experiments  of  this  kind  are  of  no  use  whatever, 
and,  indeed,  the  more  promise  they  show  at  their 
inauguration,  the  more  harm  they  do  when  they 
prove  unsuccessful,  for  it  is  to  be  remembered  that 
the  result  of  the  failure  of  an  experiment  is  the 
disheartening  of  students,  clinching  the  opinions 
of  the  many  opponents  of  technical  education,  and 
losing  the  sympathy  of  manufacturers  throughout 
the  kingdom.  We  have  already  had  more  than 
enough  of  these  unsuccessful  experiments,  begun 
with  enthusiasm,  and  ending  rocket-like  in  burnt- 
out  sticks. 


DISCUSSION. 

Tke  Chairman  said  they  must  all  thank  Professo 
Perry  for  the  very  interesting  paper  he  had  read 
They  had  seldom  had  the  opportunity  of  hearing 
a comprehensive  scheme  of  education  worked  out  in  so 
careful  a manner,  and  the  principles  enunciated  so 
clearly,  as  had  been  done  by  Professor  Perry.  It  was, 
no  doubt,  a scheme  which  varied  considerably  from  any 
now  available  for  artisans,  but  it  was  perfectly  certain 
that  our  system  of  education  must  be  improved  if  we 
were  to  keep  up  and  advance  in  competition  with  the 
rest  of  the  world.  The  Americans  succeeded  better  in 
inventions  and  improvements  than  we  did,  because  all 
their  surroundings  tended  to  create  the  feeling  of  the 
necessity  of  improvement,  whereas  ours  made  us  rather 
adverse  to  change.  In  England  any  invention  was  looked 
upon  as  something  which  would  probably  be  an  injury 
to  the  community,  whilst  in  America  every  invention 
was  hailed  as  something  which  would  confer  a benefit. 
The  reason  was  very  simple.  Here  we  had  an  abundant 
and  ill-educated  people,  and  there  they  had  a sparse 
people  who  required  every  labour-saving  apphance  in 
order  to  enable  them  to  succeed  in  life.  At  the  present 


time  there  was  the  prospect  of  a large  scheme  for  technical 
education  being  brought  forward  by  the  City  Guilds. 

It  had  been  under  consideration  for  some  time,  and  re- 
cently, in  that  room.  Professor  Huxley  had  said  that  he 
thought  they  were  a very  long  time  about  it,  and  he  wished 
they  would  exert  themselves  more  speedily.  It  must  be 
remembered,  however,  that  the  question  was  a very 
large  one,  and  the  expenditure  involved  very  great, 
whUst  a false  step  might  lead  again  to  failure.  He, 
for  one,  was  not  quite  certain  that  it  would  be  wise  for 
the  City  Guilds  to  establish  their  college  at  South 
Kensington.  First  of  aU,  he  did  not  think  it  advan- 
tageous to  be  too  much  under  the  influence  of  the 
Government,  and  in  the  next,  the  land  occupied  by  the 
Commissioners  was  surrmmded  by  houses  in  which  it 
would  be  impossible  for  those  who  would  frequent  the 
college  to  live  ; they  would  have  to  go  to  considerable 
distances  in  order  to  get  accommodation  suited  to  their 
means,  and  this  would  be  a great  disadvantage.  He 
hoped  there  would  be  a good  discussion  on  this  im- 
portant subject. 

Mr.  E.  C.  Robins  said  he  had  rarely  heard  a more  in- 
teresting paper,  but  he  should  have  been  very  pleased  if 
Professor  Perry  had  shown  the  plans  of  the  buildings 
referred  to,  or  if,  at  some  future  time,  the  particulars 
of  those  buildings  were  made  known.  He  had  had  the 
good  fortune  to  see  them  in  Mr.  Ayrton’s  possession, 
and  they  were  so  valuable  as  examples  of  the  kind  of 
fittings  suitable  for  physical  laboratories,  that  it  would 
be  a good  thing  if  people,  and  architects  especially, 
were  more  informed  about  them.  Those  details  ran 
over  a large  number  of  sheets,  and  were  exceedingly 
well  conceived,  admirably  designed,  and  deserved  to  be 
published.  At  the  present  time,  when  arrangements 
were  being  considered  for  teaching  physical  subjects,  no 
better  service  could  be  rendered  to  the  pubhc  than 
to  have  the  details  of  fittings,  most  useful  in  carry- 
ing out  experimental  teaching,  made  known.  Owens 
College,  Manchester,  was,  perhaps,  the  best  example 
as  yet  of  a chemical  laboratory.  That  had  been 
specially  illustrated,  and  an  account  of  it  might  be 
purchased,  and  if  they  could  also  have  the  details  of 
the  physical  laboratory  at  Yedo,  it  would  be  extremely 
valuable.  With  regard  to  the  teaching  of  physics 
generally,  it  was  becoming  much  more  popular  ; in  fact, 
all  scientific  teaching  was  becoming  more  and  more 
popular  and  necessary.  It  was  creeping  into  elementary 
education,  and  secondary  education  must  follow,  because 
it  was  necessary  for  each  class  to  keep  its  own  ground 
in  competition  with  the  one  immediately  beneath  it. 

Mr.  H.  Trueman  'Wood  (the  Secretary)  said  the 
Society  was  very  fortunate  in  having  heard  Professor 
Perry’s  paper,  because  a short  time  ago  they  had  a 
singularly  able  paper  from  Professor  Thompson,  in 
which  he  set  forth  the  other  side  of  the  subject.  He 
thought  that  the  two  papers  might  fairly  be  taken  as 
representing  the  two  great  divisions  into  which  the 
subject  of  technical  education  divided  itself.  The  more 
one  thought  about  technical  education,  the  more  one 
saw  that  there  were  only  two  ways  in  which  it  could  be 
followed  out.  One  was  by  taking  the  yovmg  student  or 
apprentice  and  teaching  him  his  trade  thoroughly; 
teaching  him  the  mechanical  manipulation  of  his 
business  ; in  fact,  teaching  him  as  a boy  the 
processes  which  he  would  have  to  carry  out  in  his 
work.  The  other  plan  was  to  give  the  young 
man  a thorough  teaching  in  the  scientific  principles 
which  rmderly  his  work,  and  to  leave  him  to  learn  in  the 
workshop  the  mechanical  dexterity,  in  which  he  had  yet 
to  learn  that  English  workmen  were  at  all  behindhand. 
The  more  he  considered  this  subject,  the  more  he  came 
to  the  opinion  that  it  was  only  in  the  workshop  that  a 
man  could  learn  his  trade.  It  was  by  a sort  of  intui- 
tive, unconscious  imitation  that  he  acquired  what  was 
most  useful  to  him  to  know.  He  watched  the  com- 
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petent  workman  doing  his  work,  he  imconscionsly 
imitated  his  movements,  and,  before  he  knew  he 
was  leai’niug  anything,  he  became  able  to  accom- 
plish the  same  results.  They  had  heard  so  much 
of  the  technical  institutions  which  had  sprung  up 
since  the  beginning  of  the  century  in  France,  Germany, 
Russia,  and  America,  that  he  thought  some  of  the  most 
ardent  advocates  of  technical  education  were  too  much 
inclined  to  imitate  them.  For  that  reason,  he  thought 
the  experiment  now  being  carried  on  at  Cowper-street, 
might,  if  successful,  be  very  valuable,  being  an  experi- 
ment in  the  opposite  direction.  Here  he  might  be 
allowed  to  differ  from  Professor  Perry  as  to  the  value 
of  such  attempts.  It  was  only  bj^  such  tentative  ex- 
periments that  we  coidd  really  find  out  what  we  had  to 
do.  This  was  a new  question,  and  it  did  not  do  to  get 
hold  of  some  preconceived  idea,  and  cling  to  it,  sup- 
posing notliing  else  would  do.  It  was  only  by  trying 
one  thing  after  another  we  could  really  find  out  what 
it  was  the  industries  of  our  country  needed.  At  Cowper- 
street  an  attempt  was  being  made  to  give  to  workmen, 
as  far  as  possible,  some  instruction  in  the  sciences  upon 
which  their  trades  were  founded.  The  main  difficulty 
in  doing  this  was,  to  begin  with,  that  you  could  not 
get  a class  of  any  one  particular  trade.  At  this  moment, 
at  Cowper-street,  they  had  classes  in  which  a mim- 
ber  of  trades  were  represented,  and  the  great  diffi- 
culty was  to  give  the  sort  of  teacliing  which  would  be 
useful  to  each  one,  and  yet  not  so  special  as  to  be  usefid 
to  only  one,  or  to  some  few  trades  alone.  As  time 
went  on,  it  was  to  be  hoped  that  those  who  had  the 
work  in  hand  woidd  gradually  find  out  what  it  was 
each  trade  wanted,  and  so  be  able  to  cliHde  the 
present  single  class  into  a great  many  classes,  and 
that  the  workmen  who  came  there  and  foimd  they  really 
were  learning  something,  would  go  away  and  tell  their 
comrades,  and  then  they  woidd  come  from  each  separate 
trade,  and  classes  could  be  formed  for  each  of  the 
many  industries  carried  on  in  that  part  of  London. 
One  great  tiling  which  they  had  to  teach  workmen  was 
not  to  look  for  results  too  soon.  A workman  went  to  a 
science  class,  and  foimd  that,  after  having  studied  a few 
months  in  geometiy,  he  was  not  able  to  build  any  better, 
or  perform  better  the  various  manual  operations  in 
which  he  was  employed ; but  if  he  had  only  patience 
to  go  on  for  a few  years,  instead  of  a few  months, 
as  aU  had  to  who  acquired  any  theoretical  know- 
ledge whatever,  he  would  find  that  he  was  uncon- 
sciously applying  the  principles  he  had  learned.  AVe 
mu.st  be  content  at  first  to  get  hold  of  a few  men 
and  teach  them  something  of  wliich  they  could  not 
learn  the  advantage  all  at  once ; but  they  would 
gradually  find  out  that  somehow  they  had  acquired 
toowledge,  that  they  became  more  skilful  workmen,  had 
better  chances  of  obtaining  employment,  and,  above  all, 
could  get  better  wages.  AATieu  we  had  a few  such 
men  as  tliis,  the  best  men  in  the  same  class  would  follow 
their  example,  and,  in  the  long  run,  we  might  hope  to 
attain  what  was  reaUy  the  object  of  the  movement— to 
get  a race  of  workmen  who,  instead  of  being  content  to 
do  what  Profes.sor  Perry  had  so  well  said  was,  after  all, 
belter  done  by  a good  machine,  would  put  their  minds  into 
their  work,  and  so  help  on  the  country  in  the  race  with 
others.  This  was  done  to  a grcat  extent  in  America, 
although  he  believed  that  the  extent  to  which  it  was 
done  was  much  exaggerated.  They  would  all  remember 
the  story  which  went  the  round  of  the  papers  of 
how  Professor  Bell,  the  inventor  of  the  telephone,  was 
obliged  to  leave  England  and  go  to  America  because  he 
could  not  find  here  workmen  able  to  carry  out  his 
de.signs.  He  could  only  say  that  if  Professor  BeU  had 
availed  him.self  of  the  resom’ces  of  one  of  the  largest 
electrical  factories  in  this  kingdom,  which  was  freely 
placed  at  his  disposal,  he  need  not  have  gone  back  to 
America,  but  would  have  found  men  perfectly  capable 
of  carrying  out  any  of  those  marvellously  beautiful 
inventions  with  which  he  had  astonished  the  world.  It 


was  too  much  the  fashion  to  run  down  our  oivm.  work- 
men as  compared  wfith  those  of  America  and  Germany. 
To  come  back  to  the  point  with  which  he  started,  he  did 
not  think  the  way  to  get  a superior  class  of  workman 
was  to  establish  a number  of  apprenticeship  or  trade 
schools,  such  as  those  of  France  or  Germany,  or,  the  most 
recent  of  all,  the  Massachusetts  Institute  of  Technology, 
at  Boston  ; but  to  go  on  in  the  way  in  which  the  City 
Institute  had  begim  at  Cowper-street,  and  in  which  he 
hoped  it  would  go  on,  as  soon  as  it  saw  its  way  clearly, 
to  establish  that  great  institution  for  technical  training 
for  which  they  were  all  anxiously  looking.  If  they 
could  only  get  the  workmen  to  learn  the  facts  which 
were  now  being  worked  out  for  them  by  the  many 
scientific  workers — in  whom  England  was  as  rich  as 
any  other  country  in  the  world — the  object  would  be 
attained. 

Mr.  Owen  Roberts  said  he  had  listened  to  the 
paper  with  great  interest,  and  he  thought  it  extremely 
fortunate  that  they  had,  in  Prof.  Perry  and  Mr. 
Ayrton,  Englishmen  who  had  been  exercising  their 
minds  on  this  difficult  question  of  technical  education  iu 
Japan  in  so  practical  a manner.  The  experience  they 
had  worked  out  for  themselves  must  be  valuable  to  us 
in  feeling  our  way  in  this  difficult  question.  He  knew 
very  little  about  the  subject  himself,  but  was  veiy 
anxious  to  learn,  and  he  had  endeavoured  dining  the  last 
two  years  to  learn  sometliing,  feeling  that,  in  his  posi- 
tion, as  honorary  Secretary  to  the  City  and  Guilds 
Institute,  he  was  bound  to  know  as  much  as  he  could 
about  it.  It  appeared  to  him  that  tliis  question  was  very 
much  dependent  on  the  elementary  instruction  in  science 
and  art,  which  ought  to  be  given  to  the  youth  of  this 
country  in  the  primary  schools,  and  that  the  basis  of  the 
difficulty  lay  there  altogether.  He  would  cheerfully 
pay  any  rate,  educational  or  otherwise,  to  afford  to  the 
people  of  this  country  what  he  thought  they  primanly 
wanted— a solid,  simple,  elementary  education  in  science 
and  art,  prior  to  the  time  when  they  commenced  their 
apprenticeship.  They  all  kneiv  how  difficult  it  was, 
when  one  had  left  school  or  college,  and  gone  into  the 
practical  Avork  of  life,  to  take  up  theoretical  instruction. 
Even  the  student  reading  for  the  bar  in  chambers 
at  the  Temple  paid  little  attention  to  the  theoretical 
principles  of  law,  but  studied  case  laiv  and  Court 
practice ; apprenticeship,  in  fact,  was  practised  in 
the  laAV  as  much  as  anywhere  else.  It  was  very 
difficult,  when  one  had  begun  the  real  work  of  life,  to 
go  back  and  practise  the  docility  of  earlier  years.  He 
should  like  to  see  science  and  art  taught  in  the  Board 
schools,  and  that  whenever  there  were  special  industries 
in  particular  localities,  education  should  be  directed  to 
those  branches  of  science  and  art  which  bear  on  those 
industries.  He  could  conceive  nothing  better  in  an 
agricultural  district  than  chemical  explanations  of 
manures,  soils,  and  other  matters,  taught  in  simple 
language,  for  when  the  boys  began  to  be  employed  in 
the  fields  the  lessons  they  had  learnt  would  lind  their 
practical  illustration  and  application,  and  he  felt  cer- 
tain that  in  a generation  hence  we  should  have  a very 
different  class  of  agricultural  labourers.  These  men 
were  sometimes  spoken  slightingly  of,  though  his 
experience  was  that  they  Avere  sometimes  far  insre  acute 
than  those  Avho  patronised  them,  and  he  belieA’ed  if  they 
only  had  a fair  chance  in  early  life  they  Avould  bring 
the  wits  which  all  English  boys  possessed,  no  matter 
what  their  station  in  life,  to  bear  upon  Avhat  was  before 
them.  He  wished,  too,  there  might  be  some  mode  by  Avhicli 
scientific  instruction  could  be  systematically  giA^en  during 
apprenticeship.  The  old  seven  years’  apprenticeship  must 
be  remodelled.  There  ought  to  be  a Commission  ap- 
pointed to  report  upon  the  whole  system,  and  modify  it. 
AVhen  the  system  was  introduced,  industry  Avas  in  totally 
different  conditions,  but  we  were  a \evy  conservative 
people,  and  found  it  difficult  to  move  out  of  an  old 
system  which  was  really  designed  for  different  industrial 
conditions.  He  should  like  to  see  a system  of  half-time 
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or  quarter -time,  whereby  the  apprentices  could  have 
science  or  art  instruction  during  part  of  the  day,  spend- 
ing the  rest  of  the  time  in  the  workshop,  where  the 
master,  who  shotdd  liimself  be  a practical  man,  might 
he  at  their  elbow,  so  as  to  teach  them  the  scientific  bear- 
ings of  their  work. 

Mr.  W.  Coffin  said  any  one  who  knew  a, ny thing  of  the 
principles  underlying  the  elementary  teaching  of 
children  in  the  kinder -garten  school,  and  the  intentions 
of  Proebel  and  the  other  founders  of  that  method,  must 
be  much  struck  with  the  clear  way  in  wliich  Professor 
Perry  had  stated  the  principles  which,  perhaps  uncon- 
ciously  to  those  founders,  underlay  some  of  the  practical 
parts  of  that  system.  In  this  country  there  v/as  some 
misapprehension  on  that  point,  it  being  generally 
thought  to  be  a mystic  idealism  which  originated  the 
kinder-garten  system,  but  it  was  really  seen  many  years 
-ago  that  children,  like  many  child-minded  adults,  in 
unlmown  subjects,  reasonedmore  abmxt  things  than  ideas, 
and  very  easily  accepted  generalisation  even  of  a very 
broad  character.  It  was  found  that  children,  when  ap- 
proached upon  any  branch  of  physics  which  fell  directly 
under  their  young  fresh  senses,  immediately  absorbed 
and  appropriated  to  themselves  unconsciously  very  broad 
generalisations,  and  that  this  gave  them  an  abiding 
interest  in  the  details  of  fundamental  principles  which, 
if  placed  directly  before  them  at  first,  they  would  be 
unable  to  understand  or  appreciate.  It  was  somewhat 
singular  that  this  method  of  instruction  was  more 
popular  in  America  than  here.  Reference  had  been 
made  to  some  distinctive  difference  between  the  American 
technical  instruction  and  English,  and,  therefore,  as  an 
American,  he  might  be  excused  for  saying  a word  or 
two  on  the  matter.  In  America,  object  teaching  had 
Tieen  incorporated  very  largely  indeed  into  the  State 
elementary  education,  the  result  of  which  was  that 
children  going  at  an  early  age  from  these  schools,  by 
no  means  well  versed  in  art  and  science,  as  was  rather 
grandiloquently  advised  by  some,  but,  on  the  other 
hand,  saturated  with  an  interest  in  phenomena,  and 
with  an  appreciation  of  their  real  meaning,  and  a power 
of  mind  to  carry  on  investigation,  these  young  people 
were  not  forced  into  technical  schools  v^heie  they  were 
obliged  to  pursue  a line  of  study  for  which  their  minds 
were  not  capable.  On  the  other  hand,  they  went  into 
the  rough  and  tumble  of  life,  and,  after  they  had  taken 
up,  according  to  their  opportunities,  such  trade  or  occu- 
pation as  they  might  be  led  into,  they  were  then  much 
more  inclined  to  seek  the  higher  technical  instruction, 
which  might  be  presented  to  them.  Mr.  Wood  had 
alluded  to  the  disinclination  shown  by  workmen  of  various 
trades  to  seek  the  advantages  offered  them  in  technical 
training,  and  that  very  much  arose  from  the  fact  that 
their  minds  had  never  been  trained  to  such  studies.  The 
Technological  Institutes  which  were  now  springing  up 
in  America  were  taken  advantage  of,  not  so  much  by 
young  men  as  by  those  of  middle  age,  who  felt  the  need 
of  further  instruction  ; men  capable  of  a good  deal  of 
original  work,  as  experience  proved.  The  result  of  that 
was,  as  m.ust  be  admitted  by  all  who  had  seen  the 
corresponding  trades  in  the  two  countries,  a greater 
advancement  in  technique  and  in  technical  knowledge 
than  existed  here  ; though  he  must,  as  an  American, 
bear  witness  to  the  fact  that  for  solidity,  pains -taking, 
and  patience,  nothing  could  be  more  admirable  than  the 
work  of  the  British  mechanic.  He  must  say  that  an 
equal  amount  of  patience  must  be  exercised  by  those  who 
sought  their  services,  and  he  thought  it  would  not  be 
derogatory  with  the  technical  skill  v/hich  must  be  acquired 
in  the  workroom,  if  tliis  higher  knowledge  of  the  princi- 
ples underlying  their  work  was  brought  before  workmen 
at  E later  period.  There  was  some  truth  in  both  sides 
of  the  question,  both  that  advanced  by  those  who  would 
merely  open  advantages  to  w'orkmen  after  they  had 
acquired  their  trade,  and  those  who  would  begin  with 
technical  education.  In  order  that  a workman  might  excel 
in  his  trade,  there  was  physiological  and  psychological 


dexterity  which  must  be  acquired — that  automatic  reflex 
action,  the  more  intricate  and  complicated  co-ordinative 
movements  which,  if  not  acquired,  rendered  the  best 
organised  brain  and  the  finest  inteUect’perfectly  incapablo 
of  attaining  that  machine-lile  accuracy  which  only  prac- 
tice from  an  early  age  would  give.  Therefore,  in  the  ele- 
mentary schools,  an  interest  in  investigating  phenomena 
should  be  developed ; and  then  upon  it  should  follow  the 
usual  general  education  fitting  them  for  life,  and  after 
the  mechttnical  part  of  their  trade  had  been  acquired, 
they  would  seek  more  readily,  and  be  better  able  to 
appreciate  and  take  advantage  of  such  technical  instruc- 
tion as  was  to  be  afforded  them  at  the  Cowper-street 
schools. 

The  Chairman  said  it  was  prominently  urged,  and  was 
no  doubt  perfectly  correct,  that  the  facility  for  progress 
in  technical  education  lay  in  the  foundation  having  been 
laid  in  the  elementary  schools,  but  this  would  imply 
that  the  education  in  each  primary  school  should  be 
adapted  to  the  requirements  of  the  particular  district. 
That,  of  course,  implied  that  the  regulations  by  the 
Government  Department  which  superintended  education 
should  be  much  more  elastic  than  tliey  now  were,  and  it 
also  rather  pointed  to  the  consideration  whether  it  was 
desirable  that  school  inspectors  and  the  officers  of  the 
Privy  Council  should  be  brought  up  under  a purely 
classical  system  of  education,  or  whether  it  would  not 
be  better  that  they  should  have  been  trained  in  science. 
The  Privy  Coimcil  Department  consisted  practically  of 
two  branches.  There  was  the  Educational  Department, 
as  it  was  called,  and  the  Science  and  Art  Department,  and 
he  did  not  think  they  would  ever  get  a proper  code  of 
education  in  the  elementary  schools  ixntil  both  these 
were  merged  into  one,  and  a much  more  elastic  system 
adopted. 

Professor  Perry  said  he  would  remark,  with  regard  to 
what  Mr.  Coffin  had  said,  that  the  circumstances  of 
England  were  quite  different  from  those  of  Ameilca. 
American  workmen  were  thoughtful  about  their 
work,  because  circumstances  had  forced  them  to  be  so, 
whilst  English  workmen  were  not  forced  in  that  way. 
He  did  not  see  that  we  were  called  upon  to  imitate 
Americans  in  any  of  their  institutions  any  more  than 
we  had  already  done  in  our  primary  school  education. 
Nor  did  he  think  so  much  of  the  technical  schools  of 
America.  We  had  to  vrork  out  experiments  of  our  own 
in  this  country.  With  regard  to  what  the  Chainnan 
had  said  about  the  college  at  South  Kensington,  he 
would  refer  to  the  Blictrtdan  of  January  3rd,  in  vv'hich 
he  had  stated  his  views  with  regard  to  the  carrying  out 
of  the  proper  system  of  technical  education  in  England. 
Two  kinds  of  colleges  vrere  needed.  One  such  as  had 
been  established  by  the  City  Guilds  at  Cowper- 
street  for  workmen  and  apprentices,  and  also, 
perhaps,  for  training  boys  who  were  to  become 
apprentices.  But  there  was  also  another  kind  of 
college  needed,  and  it  was  with  reference  to 
a college  of  that  kind  that  he  spoke  principally 
of  this  establishment  in  Japan.  Such  a college  as  that 
might  be  established  at  a place  like  South  Kensington, 
because  it  would  be  chiefly  attended  by  the  sons  of 
manufacturers  and  rich  men,  and  by  those  who  had 
received  scholarships  or  prizes  on  account  of  their 
superior  ability,  and  he  did  not  see  why  it  should  not 
be  established  in  such  a locality.  If  it  were  established 
anywhere  in  London,  it  would  be  difficult  for  students 
to  reach  it  easily,  and  it  might  as  well  be  at  South 
Kensington  as  anywhere  else.  With  regard  to  what 
Mr.  Robins  had  said,  he  regretted  he  had  not  had  time 
to  describe  more  fully  the  arrangements  of  Professor 
Ayrton’s  laboratory,  but  he  was  quite  sure  that  his 
drawings  were  at  the  service  of  anyone  who  wished  to 
study  them,  and  ascertain  what  were  the  arrangements 
necessary  for  a large  physical  laboratory. 

A vote  of  thanks  to  'Professor  Perry  concluded  the 
proceedings. 
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EIGHTH  ORDINAEY  MEETING. 

Wednesday,  January  28tli,  1880;  John  T. 
Bedford,  Esq.,  Chaii'man  of  the  Epping  Forest 
Committee,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Kennard,  James,  F.R.G.S.,  Morton-house,  Middleton, 
Lancashire. 

Xess,  James  Sharp,  265,  Camden-road,  N.W.,  and  21, 
Milk-street,  E.C. 

Paine,  Comelius  Henry,  1,  Harley-place,  W. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Andi'ews,  William,  16,  Telegraph-street,  E.C. 

Boldero,  John,  jim.,  Norfolk -house,  3,  St.  John’s-wood* 
road,  N.W. 

Boult,  Alfred  J.,  323,  High  Holbom,  W.C. 

Cole,  Granville,  Ph.D.,  31,  Lombard-street,  E.C. 

Cole,  Vicat,  A.R.A.,  Little  Campden-house,  Kensing- 
ton, W. 

Eckstein,  William,  43,  Scarsdale-villas,  Kensington,  W. 
Fenner,  W.  H.,  Beckton  Gas  Works,  North  Woolwich. 
Foreman,  Ernest,  1,  Gresham-^dllas,  Stanstead-road, 
Forest -hill,  S.E. 

Hunter,  Major  C.  F.,  Lawn -cottage.  Chipping  Bamet, 
Herts. 

Leveson,  Edward  John,  Anerley,  S.E. 

Merryman,  William  Henry,  118,  Ledbury-road,  Bays 
water,  W. 

Payne,  Everett  Jesse,  Messrs.  John  Hall  and  Co.,  79, 
Cannon-street,  E.C. 

Perry,  Tlie  Right  Rev.  Lord  Bishop,  32,  Avenue-road, 
Regent’s -park,  N.W. 

Reay,  Lord,  6,  Great  Stanhope-street,  W. 

Rose,  George  Daniel,  28,  Page-street,  Westminster, 
S.W. 

Rus.seU,  Thomas,  F.R.G.S., Haremere-hall, Hurstgreen, 
Sussex. 

Shaw,  John,  College -place,  Derby. 

Shean,  Arthur  William  Charles,  F.  R. G. S. , 1 8,  Finsbury- 
circus,  E.C. 

Thomson,  James  Duncan,  St.  Peter’s -chambers,  Com- 
hill,  E.C. 

Turnbull,  Alexander,  118,  Belsize-park-g-ardens,  N.W. 
Wood,  John  Denniston,  82,  Ladbroke- grove,  Nottiug- 
hiU,  W. 

Wood,  Thomas,  Stafford. 

The  Chairman  said,  this  being  a subject  in  which 
he  had  taken  a deep  interest  for  some  years,  he 
should  be  much  pleased  to  hear  Mr.  Paul’s  views 
upon  it,  because  he  had  given  a great  deal  of  time 
and  attention  to  the  subject.  He  (the  Chairman) 
was  ^the  fortunate  indiHdual  who  induced  the  Cor- 
poration, some  nine  years  ago,  to  take  up  this  great 
question,  and,  after  a hard  and  desperate  battle,  since 
it  affected  land  worth  a million  of  money,  the  Corpora- 
tion succeeded  in  pre.ser\T.ng  this  magnificent  recreation 
ground  for  the  people  of  this  large  metropolis.  He  had 
Imown  the  forest  pretty  well  in  the  past,  and  also  knew 
it  pretty  well  in  the  present,  and  he  should  be  glad  to 
hear  some  ideas  how  it  should  be  treated  in  the  future. 
It  was  the  wish  of  the  committee  to  make  Epping 
Forest  one  of  the  most  maggiificent  places  in  Europe, 
not  by  destroying  its  character,  but  by  develop- 
ing those  beauties  which  existed  there  to  so  large  an 
extent.  They  meant  it  emphatically  to  remain  the 
forest  of  the  people  ; not  to  be  made  a park.  Tliis,  no 
doubt,  they  woidd  bo  able  to  accomplish,  with  the  aid 
of  the  good  advice  they  were  constantly  recehnng,  and 
vnth  the  help  of  their  superintendent. 

The  paper  read  was : — 


THE  FUTURE  OF  EPPING  FOREST. 

By  William  Paul,  F.L.S, 

The  subject  I have  the  privilege  of  bringing  be- 
fore you  this  evening  is  “ The  Future  of  Epping 
Forest : How  shall  Epping  Forest  be  dealt 

with  ? ” It  is  consigned  to  the  Corporation  of  the 
City  of  London,  “for  the  recreation  and  enjoyment 
of  the  public,”  the  details  of  arrangement  being 
left  largely  in  the  hands  of  the  Conservators,  who 
have  accepted  a trust  of  no  mean  magnitude  and 
importance,  the  fulfilment  of  which  is  sure  to  be 
narrowly  watched  and  freely  criticised.  I must, 
at  the  outset,  beg  of  you  to  consider  the  remarks  I 
am  about  to  make  as  suggestive  rather  than  ex- 
haustive, as  dealing  with  the  general  rather  than, 
the  particular  ; for  I conceive  that  this,  if  not  the 
only  way,  is  at  least  the  best  way  in  which  the 
subject  can  be  handled  before  a meeting  like  the 
present.  Nay,  I would  go  further,  and  assert  that 
no  precise  or  definite  rules  can  be  given,  as  regards 
the  execution  of  details,  which  might  not  be  advan- 
tageously broken  through  or  ignored  under  vary- 
ing circumstances.  There  is  here  an  unrestricted 
field  for  the  exercise  of  taste  and  genius,  and  those 
great  qualities  of  the  human  mind  must  not  be 
“ cabined,  cribbed,  confined  ” by  rules. 

Although  thoroughly  acquainted  with  every  part 
of  the  forest,  having,  in  early  life,  traversed  its 
open  spaces  on  foot  “from  morn  till  dewy  eve,” 
and  searched  its  glades  and  thickets  for  the 
numerous  and  varied  botanical  treasures  which  they 
contain,  I yet  approach  the  subject  with  diffidence, 
so  many  features  of  interest  and  importance,  in  esse 
and  in  posse,  presenting  themselves  which  it  would 
be  well  to  develop,  create,  embody  and  mamtain. 
It  wall,  however,  clear  away  a host  of  difficulties  if 
we  keep  in  view  the  fact  that  the  Act  of  Parliament 
declares  that  Epping  Forest  must  remain  a forest ; 
it  must  not  be  converted  into  a garden,  an 
arboretum,  or  a series  of  arboretums  ; a park,  or  a 
series  of  parks ; in  imitation  of  the  many  beautiful, 
but  comparatively  restricted  surroundings  of  the 
residences  of  our  English  nobility  and  countiy 
gentlemen  ; no  ! it  must  remain  a forest.  On  this 
ground,  therefore,  let  us  take  our  stand,  and  con- 
sider the  subject  from  a forestal  point  of  view. 
But,  in  taking  up  this  position,  it  must  not  be  in- 
ferred that  I am  about  to  advocate  the  view  that 
the  forest  should  remain  as  it  is  ; on  the  contrary, 
while  holding  that  here  “the  great  materials  of  the 
scene  are  provided  by  nature  herself,”  I am  of 
oninion  that  a certain  amount  of  overhauling, 
sorting,  rejection,  importation,  and  re-arrange- 
ment is  necessary.  The  forest  should  be  studied 
piece  by  piece,  looked  at  and  dwelt  upon  with  the 
eye  of  the  painter  and  the  soul  of  the  poet,  the 
whole  being  kept  constantly  in  view  that  the 
outcome  in  the  end  may  be  utility,  grandeur, 
picturesqueness,  variety,  and  harmony. 

Before  proceeding  further,  it  may,  perhaps,  be 
well  to  give  a tabular  view  of  the  line  of  argument 
which  I intend  to  follow,  in  order  to  place  my 
opinions  on  this  question  distinctly  before  you. 

(a.)  The  Forest  proper  (unenclosed)  : — 

1.  Scenery. 

2.  The  ground. 

3.  Roads,  rides,  avenues,  and  paths. 

4.  Turf. 
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5.  Water. 

6.  Clearing  and  planting. 

7.  Trees. 

8.  Shrubs  and  plants. 

9.  Animals  and  birds. 

(&.)  Eecreation  grounds  (enclosed). 

(c.)  Lodges. 

1.  Scenery. — One  of  our  best  writers  on  land- 
scape remarks  that  “ the  forest,  like  other  beauti- 
ful scenes,  pleases  the  eye,  but  its  great  effect  is  to 
rouse  the  imagination.”  The  scenery  of  Epping 
Forest,  as  a whole,  is  hardly  of  a character  that  can 
he  correctly  spoken  of  as  sublime,  or  beautiful, 
•although  beautiful  spots  may  occasionally  be  met 
with,  and  it  possesses  the  elements  of  both 
picturesqueness  and  grandeur.  But  there  are  no 
mountains  or  torrents,  no  frowning  precipices,  no 
iurious  eddies,  no  foaming  cascades.  It  would, 
perhaps,  be  correctly  described  as  a tract  of  wood- 
land and  pasture,  the  surface  broken  into  bill  and 
dale,  interspersed  with  a few  fine  trees  and  groves ; 
the  old  trees  possessing  a rare  and  glorious  beauty, 
but  not  being  numerous  or  prominent  enough  to 
impart  dignity  to  a forest  of  6,000  acres.  It  is 
picturesque*  from  its  natural  ruggedness;  it  is 
grand  from  its  extent.  These  tAvo  forms  or 
expressions  of  beauty,  picturesqueness  and  gran- 
deur, Avhich  are  inherent,  should  never  be  lost 
-sigh-t  of,  or  suffer  diminution  at  the  hands  of  the 
improver.  The  former  is  capable  of  a pleasing 
und  almost  indefinite  expansion — variety,  the  chief 
present  want,  may,  from  the  great  extent  of  the 
forest,  be  introduced  without  compromising  its 
grandeur ; the  latter  may  be  heightened  by 
opening  up  more  distinct  views  of  the  largest  trees, 
dhe  handsomest  of  these  being  left  standing,  as 
individuals  or  in  groups,  by  clearing  away  the 
brushwood  which  surrounds  them.  Extreme 
caution  should,  however,  be  observed  in  moving 
from  these  to  other  forms  or  species  of  beauty,  and 
I should  scarcely  think  it  safe  to  introduce  any 
that  are  not  already  visible  and  pronounced,  or  for 
which  there  are  not  special  natural  advantages. 

“ Great  Nature  scorns  control ; she  ■will  not  bear 
One  beauty  foreign  to  the  spot  or  soil 
She  gives  thee  to  adorn ; ’tis  thine  alone 
To  mend,  not  change  her  features.” 

2.  The  Ground. — From  my  knowledge  of  the 
ground,  I feel  little  hesitation  in  submitting  the 
opinion  that  no  improvement  adequate  to  the  out- 
lay could  be  effected  by  extensive  alterations  of  the 
surface.  Here  and  there,  doubtless,  there  may  be 
holes  to  fill  in,  and  ugly  knolls  to  reduce  or 
modify,  but  the  general  surface  of  knoll  and  glade, 
of  dingle  and  dell,  should,  in  my  opinion,  remain 
undisturbed.  The  scenery  of  Epping  Forest  is, 
as  we  have  already  said,  of  a quiet  English 
pastoral  character,  and  such  it  should  remain. 
There  are  no  mountains  to  awe,  as  in  some  of  our 
northern  forests,  no  rocky  surprises,  and  to  attempt 
to  realise  such  could  result  in  nothing  better  than 
a feeble  imitation  of  the  sublimer  scenes  of  nature 
with  which  most  of  us  are  more  or  less  familiar. 
The  woody  knolls,  the  deepening  glens,  the  free 
air  of  the  glades  and  open  spaces  when  these  are 
agreeable,  and  the  shade  of  the  monarchs  of 


* By  the  word  pictiiresque,  I wish  to  be  understood  that  which 
is  rugged,  varied,  and  indefinite,  as  opposed  to  the  smooth, 
monotonous,  or  precise. 


the  forest  when  the  fire-king  rejoices  in  the 
meridian,  should  be  sufficient  to  content  us, 
as  they  offer  no  mean  opportunities  of  recreation 
and  enjoyment,  altogether  independent  of  greater 
irregularities  of  surface.  I would  not,  therefore, 
attempt  to  alter  the  surface  of  the  ground.  Drain- 
ing, however,  is  a very  important  matter,  and  this 
should,  I think,  be  sedulously  attended  to.  A 
single  visit  to  the  forest  Avould  satisfy  anyone  on 
this  point.  At  present,  it  is  impossible  in  winter, 
or  even  after  rain  in  summer,  to  walk  any  distance 
without  encountering  bogs  or  wet  places,  Avhich 
not  only  interfere  materially  wfith  the  free  progress 
and  comfort  of  the  pedestrian,  but,  by  entailing 
the  consequences  of  Avet  feet,  may  prove  preju- 
dicial to  his  health.  One  of  the  first  efforts  of 
active  labour  should  be  to  lay  the  wet  places  in 
the  forest  dry.  If  bogs  must  be  preserved,  for  the 
sake  of  the  aquatic  or  semi- aquatic  plants  which 
grow  in  and  around  them,  let  them  be  fcAv  in 
number,  and  in  positions  Avhere  they  Avill  not  inter- 
fere with  the  enjoyment  of  the  public. 

3.  Boads,  Rides,  Avenues,  and  Paths. — It  may 
seem  scarcely  necessary  to  dwell  on  the  importance 
of  Avide,  dry,  solid  roads  through  a track  of  land 
which,  from  north  to  south,  is  some  tAvelve  miles  in 
extent.  There  are,  however,  some  of  the  most 
interesting  parts  of  the  forest  situated  at  some  dis- 
tance from  the  present  carriage-roads,  which  it 
might  be  well  to  open  to  the  vieAv  of  invalids  and 
those  who  are  past  the  period  of  life  Avhen  Avalk- 
ing  is  one  of  the  ordinary  sources  of  recreation 
and  enjoyment.  Eides  (for  saddle-horses  only) 
would  also  be  a most  useful  and  enjoyable  feature 
in  any  scheme,  and  could  be  Avorked  out  at  no 
great  expense.  Whether  of  grass  or  sand,  they 
should  be  sheltered  and  shady,  and  these  condi- 
tions may  be  secured  by  the  formation  of  vistas 
and  avenues.  Sir  Joshua  Eeynolds,  in  a letter  to 
Gilpin,  remarked,  “You  are  certainly  right  in  say- 
ing that  variety  of  tints  and  forms  is  picturesque ; 
but  it  must  be  remembered,  on  the  other  hand, 
that  the  reverse  of  this — uniformity  of  colour  and 
along  continuance  of  lines — produces  grandeur.” 
This  is,  doubtless,  correct;  in  a small  track  of 
land,  however,  the  two  are  exceedingly  difficult  to 
combine,  but  when  dealing  with  thousands  of 
acres  the  task  is  easy  and  the  change  pleas- 
ing. On  this  ground,  I should  recommend 
the  introduction  of  avenues  — sparingly,  it  is 
true,  and  they  must  have  a reason  for 
their  existence,  a purpose  to  serve,  or  there 
must  be  objects  to  be  reached  through  them. 
Avenues  afford  a fine  opportunity  for  the  intro- 
duction of  rides,  but  they  should  not  be  in  too 
prominent  a position,  and  should  be  upheld  or 
supported  by  being  placed  in  immediate  contact 
with  large  breadths  of  forest  woodland.  Walks  or 
paths  innumerable  already  exist,  many  of  them, 
probably,  rights  of  way,  others,  which  are  but 
little  used,  seem  to  be  merely  short-cuts  from 
point  to  point.  These  are,  for  the  most  part,  in  a 
state  which  admits  of  great  improvement  by  clear- 
ing, mending,  and  draining.  Not  that  I would 
advocate  the  clipping  and  levelling  met  Avith  in 
garden  hedges  and  walks,  but  there  should  be  no 
hindrance  to  the  free  passage  of  the  pedestrian ; 
this  accomplished,  the  more  intricate,  the  Avilder, 
and  more  varied  the  surroundings  the  greater  the 
enjoyment.  Although  recommending  the  open- 
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ing  of  parts  of  the  forest  by  roads,  the  formation 
of  rides,  and  the  clearing  and  mending  of  paths,  a 
jealous  watchfulness  should  be  exercised  over  their 
multiplication  ; there  should  be  good  and  strong 
reasons  for  every  new  road,  ride,  or  path,  as  a 
needless  or  useless  repetition  of  these  would  de- 
form or  impair  the  grandeur  of  the  forest. 

4.  Turf. — Green,  soft,  springy  turf  is  so  agree- 
able to  the  ej'e,  and  so  pleasant  to  the  feet  in 
summer,  that  it  is  well  worth  the  utmost  considera- 
tion. In  London,  under  the  most  skilful  manage- 
ment, it  seems  impossible  to  have  turf  in  good 
•condition  for  more  than  four  months  out  of  the 
twelve,  but  here  it  might  be  had  in  a perfect  state 
throughout  the  whole  year.  And  this  need  not  be 
a tedious  or  costly  matter,  for  it  might  be  had, 
beautiful  to  the  eye  in  a single  summer,  by  sowing 
properly -selected  seeds  in  the  spring,  and  it  would 
become  closer  and  more  solid  year  by  year.  There 
are  already  many  such  green  spots,  which  require 
little  more  than  drainage  to  make  them  enjoyable, 
and  they  should  be  increased  in  number  in  suitable 
positions  as  opportunities  occur. 

o.  Water. — The  life  and  importance  which  water 
gives  to  forest  scenery  is  so  great  that  it  ought  to 
abound  everywhere.  I am  not  prepared  to  say 
what  is  practicable  under  this  head ; that  must 
be  the  work  of  the  surveyor  and  engineer ; I can 
only  say  what  I think  is  desirable.  I know  that 
there  are  springs,  and  ponds,  and  brooks  in  the 
forest,  and  I should  siqipose  that,  by  the  aid  of 
reservoirs  much  might  be  accomplished  in  this 
way  without  any  extravagant  outlay.  It  would 
be  a great  achievement  if  only  some  of  the  valleys 
and  hollows  could  be  filled  with  water.  A river  or 
running  stream,  with  cascades,  fountains,  and 
w'aterfall,  may  be  impracticable  ; but  surely  lakes, 
or  other  natural  devices,  as  regards  the  manage- 
ment of  water,  might  be  wrought  out  satisfactorily, 
and  such,  with  water-plants  and  water-fowl,  are 
always  a telling  feature  in  rural  scenery.  Epping 
forest,  from  the  nature  of  its  surroundings  can- 
not have  its  Loch  Lomond  or  its  Ullswater,  but 
there  is  no  reason  why  it  should  not  have  its  lake, 
or  lakes,  which,  if  partaking  less  of  the  sublime, 
neednot  be  less  picturesque,  and  may,  by  the  power 
of  art  be  made  strikingly  beautiful. 

“ If  distant  hills  be  wanting,  yet  onr  eye 
Forgets  the  want,  and,  ■with  delighted  gaze. 

Rests  on  the  lovely  foreground  ; there  applauds 
The  art  which  varjing  forms  and  blending  hues 
Gives  that  harmonious  force  of  light  and  shade 
“Which  makes  the  landscape  perfect.” 

Whatever  may  be  the  forms  of  the  lakes,  they 
should  be  natural,  irregular  in  outline,  and  of 
considerable  size,  however  few  in  number,  to  be  in 
accord  with  the  character  and  extent  of  the  ground 
with  w'hich  they  are  associated.  “ Mere  form  will 
only  give  content,  not  delight— that  depends  upon 
the  outline,  which  is  capable  of  exquisite  beauty  ; 
and  the  bays,  the  creeks,  and  the  promontories, 
which  are  ordinary  parts  of  that  outline,  together 
with  the  accidents  of  islands,  of  inlets  and  of 
outlets  to  rivers,  are,  in  their  shapes  and  their 
combinations,  an  inexhaustible  fund  of  variety.”* 
6.  Clearing  and  Planting. — With  regard  to  the 
future  of  Epping  Forest,  I am  of  opinion  that, 
while  w^e  do  not  want  to  change  the  forest  into  a 
landscape  garden,  or  a garden  of  any  kind,  we 
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yet  want  the  experience  and  skill  of  the  land- 
scape gardener  to  clear  away  the  superabundant 
rubbish  now  painfully  prominent,  while  scrupu- 
lously preserving  every  visible  or  hidden  rudiment 
or  germ  of  beauty  in  which  his  practised  eye  and 
mind  may  discern  a capacity  of  extension  and 
development.  We  want  also  his  taste  to  preserve 
us  from  incongruity,  and  his  invention,  that  we 
may  be  free  from  the  insipidity  of  imitation  and 
repetition.  I would,  in  the  first  instance,  pre- 
serve every  tree  and  shrub  that  is  worth  preserving, 
merely  clearing  away  what  was  unmeaning,  un- 
sightly, or  ill-placed,  reducing  confusion  to  order 
without  destroying  variety  or  intricacy,  in  doing 
which  there  is  room  for  the  exercise  of  the  most 
correct  taste  and  the  most  mature  judgment. 
This  much  accomplished,  the  horticulturist  should 
step  in,  to  make  the  most  of  the  existing 
trees,  and  to  add  such,  native  and  exotic,  as  may 
seem  desirable.  Many  of  the  former  are  at  present 
but  poorly  developed,  and  others  have  been  injured, 
beyond  recovery,  by  reckless  lopping.  With  regard 
to  these  pollard  trees — the  result  of  lopping — they 
are,  I think,  for  the  most  part,  formal  and  un- 
interesting. But  judicious  pruning  and  thinning 
would,  in  a few  years,  add  many  feet  to  the 
stature  of  the  unpruned  trees,  and  do  much  to  con- 
vert the  present  vast  tract  of  monotonous  wood 
and  waste  into  a veritable  and  beautiful  forest. 

We  now  come  to  a very  important  part  of  the 
work  in  hand — planting — with  regard  to  which 
there  is  likely  to  be  a great  diversity  of  opinion.  The 
ground  I take  up  is,  that  trees — wood  and  lawn — 
single  trees,  groups  of  trees,  groves,  avenues, 
thickets,  interspersed  and  relieved  with  open  glades 
and  wide  stretches  of  pasture,  are  to  be  the  grand 
distinguishing  features  of  Epping  Forest  in  the 
future. 

Gilpin  remarks  that  “it  is  no  exaggerated 
praise  to  call  a tree  the  grandest  and  the  most 
beautiful  of  all  the  productions  of  the  earth.” 
Now,  Epping  Forest  differs  from  most  English 
forests,  inasmuch  as  its  soil  is  generally  highly 
favourable  to  the  growth  of  trees.  There  is,  in 
fact,  every  description  of  soil — sand,  gravel,  peat, 
loam  (light,  medium,  and  heavy),  and  clay — so 
that  the  requirements  of  almost  every  tree  and 
shrub  may  be  met  and  satisfied.  A certain  amount 
of  planting  is  doubtless  necessary,  and  it  is  highly 
important  here  that  the  right  trees  should  be  put 
in  the  right  places,  and  in  the  right  soil.  They 
should  not  be  planted  in  formal  clumps  or  groups, 
but  thrown  together,  in  suitable  positions,  in 
large  irregular  masses,  the  outlines,  so  to  speak, 
being  broken  into  bays  and  promontories.  If  we 
clear  away,  we  must,  in  some  instances,  re- 
place— the  forest  must  be  clothed — and  with 
what  shall  we  replace  ? The  answer  to  this  ques- 
such  exotic  trees  only  as  are  known  to  endure  the 
tion  is,  any  or  all  the  British  forest  trees,  and 
rigours  of  an  English  climate.  While  preserving 
the  general  character  of  an  English  forest,  I would 
not  altogether  eschew  those  exotics  which  are 
thoroughly  hardy,  but  rather  seek  to  introduce 
such  for  the  sake  of  grandeur  and  variety.  If  not 
indigenous,  many  such  are  at  least  familiar,  and, 
from  long  and  extensive  use,  rank  among  the  estab- 
lished trees  of  the  country.  Among  the  exotics  we 
would  include  the  most  ornamental  species  of  the 
middle  and  north  of  Europe,  many  of  those  in- 
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digeuous  to  tlie  east  and  west  coasts  of  North 
America,  and  some  of  the  Himalayan,  Californian, 
and  Japanese  species.  It  is,  however,  well  known 
to  horticulturists  who  remember  the  effect  of  the 
winter  of  1860-61  that  some  of  these  will  not 
■withstand  the  rigours  of  a possible  English  winter. 
They  may  live  through  a mild  winter  such  as  that 
of  1877-8,  but  it  would  be  a great  mistake  to 
introduce  delicate  and  tender  trees  which 
merely — live  without  flourishing  in  our  climate, 
to  plant  such — however  beautiful  they  may  be,  or 
whatever  interest  may  attach  to  them  economically 
or  scientifically — would  be  a waste  of  money,  time, 
and  labour ; would,  in  fact,  be  courting  failure  and 
disappointment.* 

But  there  is  another  very  important  point  to  work 
out  in  the  process  of  planting — variety.  The  colours 
of  the  trees  now  existing  in  the  forestare,  forthe  most 
part,  a uniform  green;  and,  however  correct  it  may 
be  to  use  such  as  the  ground- work  of  our  operations, 
it  is  desirable  to  secure  every  shade  of  colour,  from 
grass-green  and  silvery-gray  to  inky  black,  as 
well  as  the  varied  tints  of  the  unfolding  leaves  in 
spring  and  the  glow  of  the  autumnal  foliage  in 
autumn — “ those  bright  leaves  whose  decay,  red, 
yellow,  or  ethereally  pale,  rival  the  pride  of 
summer.”  By  this  means  the  forest  would  present 
an  entirely  different  aspect  at  each  season  of  the 
year — spring,  summer,  autumn,  and  winter,  and 
no  mean  end  would  be  accomplished  if,  in  planting, 
the  pleasing  natural  characteristics  of  each  season 
could  be  brought  out  in  all  the  fulness  of  their 
individuality  and  beauty.  It  is  desirable  that  we 
should  have  here  more  variety  in  the  young  leaves 
in  spring;  greater  exuberance  of  foliage,  securing 
coolness  and  shade  in  summer ; a richer  glow  of 
red,  yellow,  and  russet-brown  in  autumn;  and  the 
shelter  and  furnished  appearance  of  evergreens  in 
winter.  For  instance,  masses  of  the  corstorphine 
plane  (Acer  'pseudo-^platanus  luteam),  the  young 
leaves  of  which  are  of  a bright  golden  yellow, 
might  be  planted  for  effect  in  spring  ; the  Douglas 
Fir  (Abies  douglasn)  for  breadth  of  light  and  shade 
in  summer,  and  shelter  in  winter ; the  scarlet  oak 
(Quercus  coccinea)  and  Norway  maple  (Acer 
jplantanoides),  the  leaves  of  the  former  changingto 
scarlet,  and  those  of  the  latter  to  yellow — 
to  vary  and  enrich  the  scenery  with  their 
bright  and  warm  autumnal  dress.  The  intro- 
duction of  trees  remarkable  for  the  colours  of 
their  leaves  in.  spring  and  autumn  brings  out  a 
new  feature,  which  may  be  said  to  stand  midway 
between  the  permanent  and  incidental  beauties  of 
forest  scenery.  It  differs  from  the  permanent, 
inasmuch  as  the  colours  are  striking  for  a short 
period  only,  and  the  leaves  fall  in  winter  ; it  differs 
from  the  incidental,  because,  unlike  clouds,  storms, 
mists,  sunshine,  and  shadow,  it  recurs  regularly  a't 
fixed  intervals.  Now,  I would  not  ignore  the  fact 
that,  in  introducing  trees  with  strongly- coloured 
leaves — as  is  also  the  case  with  flo’wering  trees — 
there  is  a danger  of  producing,  by  strong  contrast. 


* As  I have  had  a nursery  at  Loughton,  in  Epping  Forest,  for 
the  last  sixteen  years,  I speak  advisedly  on  this  point.  Certain 
trees  and  shinhs,  which  I remember  being  killed  in  the  winter  of 
1837-38,  and  again  in  1860-31  in  the  valley  of  the  Lea,  were  subse- 
quently planted  in  these  nurseries,  and  flourished  till  the  last 
winter,  wlien  many  were  injured,  and  some  destroyed.  An  addi- 
tional reason  why  trees  of  que.stionable  hardiness  should  not  be 
used  is  that  there  are  plenty  of  hardy  trees  suitable  for  all  the 
purposes  of  Epping  Foref?t. 


what  landscape  gardeners  call  “ spottiness.”  But 
this  is  not  a necessary  consequence  of  their  use ; 
variety  is  not  incompatible  with  harmony ; and 
their  union  may  be  secured  under  the  direction  of 
any  one  possessing  taste  and  judgment.  It  may  be 
further  remarked  that,  in  attending  to  the  colours 
of  the  leaves  at  various  seasons,  we  by  no  means 
exhaust  the  resources  at  our  disposal  to  break  the 
monotony  which  undoubtedly  exists  at  present  in 
many  parts  of  Epping  Forest.  With  the  exception 
of  a few  hollies,  most  of  the  trees  and  shrubs  there 
are  what  we  call  “ deciduous  ;”  that  is,  they  lose 
their  leaves  on  the  approach  of  winter.  Dreary 
indeed,  is  the  aspect  of  the  forest  at  that  season, 
and  clearly  open  to  improvement  by  planting  any 
of  the  evergreen  firs.  Then  for  further  variety,  the 
differmg  outlines  of  trees  offer  abundance  of  choice ; 
there  are  the  upright  and  weeping,  the  spiry- 
topped  and  laminate,  the  exact  and  diversified. 
And  even  the  varying  forms  of  leaves  afford  still 
further  opportunities,  if  it  be  thought  desirable,  as 
it  may  be  in  some  few  instances — to  work  out  any 
nicely-elaborated  pictures  of  tree  scenery.  It 
is  unfortimate  that  nearly  all  the  trees  in  Epping 
Forest  have  small  leaves,  with  outlines  but  slightly 
diversified. 

Under  the  head  of  planting  it  would  seem  well 
to  consider  that  the  picnic  or  gipsy  party  is  a 
favourite  outing  vdth  the  English  peoj)le,  and 
ample  provision  should  be  made  for  the  customary 
spread  in  a forest  devoted  to  their  recreation  and 
enjoyment.  This  I would  propose  to  accomplish 
by  planting  a series  of  groves,  in  suitable  spots, 
keeping  the  stems  of  the  trees  clear  of  branches 
eight  feet  or  more  from  the  ground,  thus  combin- 
ing opportunity  for  freedom  of  movement  with 
perfect  shade.  Whateley  tells  us  “a  grove  is  a 
place  wherein  to  tarry  with  secure  delight,  or 
saunter  with  perpetual  amusement.” 

“ Thou  dark  grove, 

That  hast  been  called  the  seat  of  melancholy, 

Sure  thou  art  wTonged ; thou  seem’st  to  me  a place 
Of  solace  and  content,  a paradise. 

That  givest  more  than  ever  court  could  do 
Or  richest  palace.” 

Beech  groves  and  oak  groves  might  be  formed 
from  trees  already  existing,  and  "there  might  be 
added  chestnut  groves,  birch  groves,  lime  groves, 
cypress  groves,  cedar  groves,  Wellingtonia  groves, 
and  others,  almost  without  limit.  These  trees  should 
be  planted  in  masses,  and  in  such  manner  that  they 
also  vary  and  improve  the  character  of  the  forest 
scenery. 

7.  Trees. — I shall  now  offer  a brief  list  of  trees 
and  shrubs  which  stand  foremost,  in  my  opinion, 
as  likely  to  contribute  most  to  the  improvement  of 
the  existing  landscape  : — 

1.  Deciduous  Trees,  eemjlbkable  foe  the  Beauty  of 
THEiE  Unfolding  Leaves  in  Seeing. 

Purple  Beech  (Fagus  sylvatica),  foliage  pm’ple. 

Purple  Birch  (Betula  alba),  fohage  pui’ple. 

Purple  Horse  Chestnut  (JFsculus  hip2}ocastanum), 
fohage  purple. 

Corstorphine  Plane  (Acer  pseudo-platanns  luteuni), 
leaves  yehow. 

Colchicum  Maple  (Acer  colchicum  ruhrum)^  leaves  red. 

Larch  (Lnrix  curopcea)  leaves  light  fresh  green. 

Pyriis  Aria  (in  varieties),  leaves  white. 

2.  Deciduous  Trees,  foe  Summer  Leaves. 

Birch  (Betula  alba) . 

Plane  (Platanus  occidentalis) . 
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Poplar,  of  various  sorts  (Fopulua). 

Lime  {Tilia  europcca). 

Horse  Chestnut  {^Ficulus  hippocast  mutn). 

Spanish  Chestnut  {Castanex  vcsc.t). 

Gleditschia  triacanthos. 

Hountain  Ash  [Pyrm  aucnparla). 

Turkey  Oak  {Q'lercus  ccrris). 

MapnoUa,  of  varioiis  sorts. 

Deciduous  Cypress  {Tuxodium  distichum). 

Acacia  {liohini-t  pseudo-acacia). 

Ailanthus  giaf.dulosus. 

Sycamore  {A  cer  pseudo-pla  *an  us) . 

2.  Deciduous  Teees,  eemars^ible  fok  the  Beauty 
OF  THE  Decaying  Leaves  in  Autumn. 

Scarlet  Oak  [Q'nrcus  cocci >iea). 

Liquidamhar  {Liquidzmbar  sfgcadjlua),  leaves  red, 
pm*ple,  and  yellow. 

Norway  Maple  {Acer pi itanoidcs),  leaves  j^ellow. 
Scarlet  Maple  {Acir  ruhrum),  leaves  red. 

Tulip  Tree  {Liriodendron  tulijilferum),  leaves  yellow. 
Parrotia  persica  finely- coloured  leaves. 

Stag's-hom  Sumach  {Rhus  tijphino)^  leaves  red  and 
yellow. 

Black  "Walnut  { Jufflan-s  uigra),  leaves  yellow. 
Kolrenferia  panicuht-i,  leaves  yellow. 

Ginko  Tree  {Snlisburia  adiantifolia)^  leaves  yellow. 

4.  Evergreen  Trees,  for  Shelter  and  Effect  in 
"Winter: — 

Araficiri'i  imhricata. 

Deodar  {Abies  deodara),  on  hills  or  slopes. 

Moimt  Atlas  Cedar  {Cedrus  ntlauiica). 

Cedar  of  Ijebanon  {Cedms  I.ibani). 

Douglas  Fir  {Abies  Douglosii). 

Spnice  Fir  {Abie<<  exceha) . 

Austrian  Pine  {Pinus  au-triacd). 

Corsican  Pine  {Pouts  laricio). 

Pyrenean  Pine  {Pinus  pgrenaica). 

Scotch  Pine  {Pinus  syhesfris). 

Lawson  Cypress  {Cupressus  I.ausoniana). 

Lambert  Cypress  {Cupressus  Lambert iana). 
Wellingtonia  gigantca. 

Arbutus  {Arbutus  Unedo). 

Evergreen  Oak  {Quercus  ilex). 

Holly  {Ilex  a qui folium). 

Black  Spruce  {Abies  nigra). 

Piet  as  (various). 

Hemlock  Spruce  {Abies  canadensis). 

Pinus  insignis  (less  hardy  than  others,  but  desirable 
for  its  colour ; should  be  planted  on  hills  and  slopes) . 
Pinus  excclsa. 

Sequo'a  sempervirens. 

Crgptomcria  Japonica. 

Thvjopus  borealis. 

Thuja  Lohbii. 

Chinese  Juniper  {Juniper us  sinensis). 

Red  Cedar  {Juniperus  virginiana). 

6.  Flowering  Trees. 

Crab  {Pgrus  malus),  and  its  varieties. 

Cherry  {Ccrasus),  of  various  sorts. 

Hawthorn  {Cmfagus  oxgacantba),  and  its  varieties. 
Double  Sloe  {Prunus  fqnnosa)^  flowers  purple. 

Almond  {Amyqdalus  communis). 

Plum  {Prunus),  of  various  kinds. 

It  may  be  said  that  this  is  a rather  limited  list  of 
trees,  and  I admit  that  it  is  so.  But,  then,  it  must 
be  remembered  that  we  are  looking  at  the  question 
from  the  forest  scenery  rather  than  from  the 
scientific  or  garden esque  point  of  view,  and  for  the 
realisation  of  our  object,  we  prefer  to  plant  a few 
really  effective  trees  on  a large  scale  to  the  intro- 


duction of  a multiplicity  of  non-effective  species  and 
varieties. 

8.  Shrubs  and  Plants. — Of  shrubs  of  moderate 
and  lowly  growth,  the  Rhododendron  {R.  ponticum) 
should  specially  abound.  There  are  many  spots  in 
which  it  would  thrive  as  well  as  in  its  native 
habitats,  and  the  richness  of  its  foliage  in  winter, 
and  the  gorgeousness  of  its  blossoms  in  May  and 
June,  commend  it  to  every  observer.  Scenes 
of  grandeur  and  beauty  might  be  wrought 
out  with  this  shrub,  in  conjunction  with  existing 
trees —that  would  strike  every  beholder,  and  appear 
and  re-appear  with  their  cheering  itifiaence  in  the 
future  amid  the  busy  scenes  of  the  office  and  of  the 
workshop.  The  Azalea  pontica  is  also  a fine-flower- 
ing shrub ; Garry  a eJliptica,  too,  which  is  ever- 
green, producing  catkins  like  the  hazel  in  winter, 
the  Leycesteria  formosa,  and  the  Mahonia  aquifolium 
are  all  desirable  shrubs.  The  hazel  {Corylus 
avellana)  is  also  desirable  on  account  of  the  cat- 
kins and  nuts  it  produces,  and  the  scarlet  and 
golden  willows  {Salix),  and  the  red-barked  dog- 
wood {Cornus),  for  the  colours  of  their  bark 
in  winter.  The  furze  {Ulex  Europceus)  should 
be  sown  largely  in  dry,  stony  places ; the  splen- 
dour of  its  golden  blossoms  in  early  summer  is  well 
known,  and  its  rich  strong  scent  is  generally 
agreeable.  The  broom  {Spartiiim  scoparium)  is  also 
a beautiful  plant.  IIoAvever  desirable  it  may  be 
to  jjreserve  the  species  of  British  plants  growing 
at  present  in  the  forest,  it  is  probable  that  some 
will  be  unintentionally  diminished  in  number  or, 
perhaps,  destroyed  by  the  work  of  draining  and 
other  improvements.  It  might,  hoAvever,  be  pos- 
sible to  have  stations  at  which  the  rarer  kinds — as 
the  sun-dcAvs  {Droseras) — could  be  preserved,  and 
the  natural  flora  might  be  largely  increased  by 
sowing  seeds  of  others  broadcast  over  large  tracts 
of  prepared  ground  in  spring.  Primroses  and 
blue-bells  exist  already  in  great  abundance,  and 
there  are,  perhaps,  no  prettier  wild  floAvers  than 
these  in  spring ; but  there  are  many  others  of 
rare  interest  AAdiich  are  absent,  or  are  met  v,dth 
only  occasionally.  Such  might  be  introduced, 
or  increased  in  number,  at  a small  cost,  and, 
under  this  head,  odoriferous  floAvers  should 
be  largely  cultivated.  Thus,  the  unavoidable 
diminution  on  the  one  hand  might  be  compensated 
for  by  an  increase  on  the  other,  and  no  wild  flowers, 
hoAveA'er  insignificant  in  appearance,  should  be 
heedlessly  destroyed.  I woulcl  here  put  in  a special 
word  in  favour  of  the  bramble  {Rubus  fruticosiis) ; 
this  should  be  encouraged  on  all  sides,  for  this 
plant  is  beautiful  when  in  flower,  and  attractive 
when  in  fruit.  The  Pampas  grass  {Gyneriiini 
argenteum)  should  prove  a suitable  and  effective 
plant,  and  wild  roses,  wild  honeysuckles,  wild 
clematis,  the  hop,  ivy,  Virginian  creeper,  St. 
John’s  wort,  lily  of  the  valley,  periAvinkles,  and 
violets,  should  specially  abound.  Heath  and  fern 
are  already  plentiful,  and  both  are  valuable — the 
former  for  its  beautiful  floAvers,  the  latter  for  its 
leaves  and  autumn  tint. 

9.  Animals  and  Birds. — We  have  hitherto  been 
dealing  with  inanimate  Nature,  the  still  scenes 
of  pastoral  beauty.  But  we  must  not  stop  here. 
We  want  the  variety  and  excitement  of  life  and 
motion.  In  addition  to  the  cattle,  which  will  pre- 
sumably continue  to  pasture  here,  deer  and  other 
harmless  animals  {ferce  naturae)  should  abound  in  a 
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forest  of  this  size,  and  should  be  increased,  or  even 
imported,  while  noxious  reptiles,  like  the  adder, 
should,  if  possible,  be  extirpated.  I am  tempted 
to  put  in  a word  in  favour  of  the  squirrel,  although, 
having  in  view  foresters  and  keepers,  I do  so  with  fear 
and  trembling.  But  there  is  certainly  recreation  and 
enjoyment  in  watchingthe  gambols  of  a company  of 
squirrels,  and  no  one  would  begrudge  them  the  nuts 
and  acorns  on  which  they  principally  feed.  Unfortu- 
nately, however,  they  have  the  reputation  of  feeding 
on  bird’s  eggs,  and  even  killing  young  birds.  And, 
again,  they  have  the  mischievous  habit  of  biting 
the  growing  shoots  off  trees,  which,  by  arresting 
growth,  causes  the  tree  to  assume  a stunted  and 
miserable  appearance.  Eeveitheless,  I think,  on 
summing  up  the  jpros.  and  cons.,  they  should 
not  be  altogether  excluded.  Birds,  again, 
should  be  encouraged,  by  strictly  preserving  those 
that  are  indigenous  to  the  forest,  and  bringing 
others  from  various  parts  of  England,  keeping 
up  a stock  of  the  plants  on  which  they  feed , by 
planting  or  sowing  fresh  seeds  in  spring.  It  will 
hardly  be  questioned  that  a herd  of  deer  crossing 
one’s  path  in  a forest  ramble  is  a pleasant  rencontre, 
while  the  flitting  and  song  of  birds  is  a constant 
source  of  interest  and  delight. 

(15.)  Recreation  Grounds  (enclosed). — It  may 
seem  an  anomaly  to  speak  of  enclosed  recreation 
grounds  in  an  unenclosed  forest,  but  I presume 
that  special  recreation  grounds  must  exist,  and,  if 
so,  that  they  must  be  enclosed  for  the  convenience 
and  comfort  of  the  public.  Whether  the  fences  be 
of  iron  or  in  true  forestal  rustic  character  seems 
to  matter  but  little,  although  I rather  incline  to 
the  latter.  They  may  be  sunk  or  hidden  by 

plantations.  There  should  be  open  spaces  for 
cricket  and  other  English  games.  There  should 
also  be  water  of  uniform  and  safe  depth  here  for 
bathing,  boating,  fishing,  and  skating.  In  these 
grounds,  there  would  be  a fair  opportuuity, 
should  it  be  deemed  expedient,  for  more  elabo- 
rate ornamentation,  by  the  introduction  of 
various  trees  and  shrubs  which  might  not  be 
in  correct  taste  in  the  open  forest  as  I have 
foreshadowed  it,  or  which  could  not  safely  be 
trusted  there.  But  I would  not  go  further  in  this 
direction  than  the  planting  of  trees  and  shrubs  ; 
I do  not  want  a flower  garden  even  here ; the 
ornamentation,  if  more  elaborate,  should  be  but 
slightly  so.  Although  I have  offered  the  opinion 
that  the  open  forest  should  not  be  converted  into  an 
arboretum,  or  a series  of  arboretums,  I yet  think 
that  an  arboretum  in  the  enclosed  grounds  would 
bo  a source  of  recreation  and  enjoyment  to  the 
public.  It  has,  too,  a raison  d'etre  on  scientific  and 
utilitarian  grounds.  If  somewhat  formal  within, 
the  exterior  might  be  so  planted  as  to  blend 
harmoniously  with  the  natural  scenery  of  the  out- 
side forest. 

{C.)  Lod(jes. — It  would  be  too  much  to  expect 
that  every  entrance  to  the  forest  should  be  adorned 
with  a lodge,  or  lodges  ; but  some,  at  least,  of  the 
entrances  would  seem  to  be  proper  and  convenient 
places  for  them.  A forest  of  between  five  and  six 
thousand  acres  will,  of  necessity,  require  a staff  of 
men — call  them  keepers,  or  what  you  will — to  per- 
form the  multifarious  duties  attendant  on  its  pre- 
servation, and  to  maintain  order.  For  comfort  and 
economy, their  dwellings  should  be  near  their  work!^ 
and  this  would,  in  many  cases,  require  them  to  bo 


in  the  forest.  These  lodges  and  then’  surround- 
mgs  should,  I think,  vary  in  design,  that  the  one 
may  not  be  mistaken  for  the  other,  but  the  whole 
might  be  of  one  style  of  architecture,  and  I should 
give  the  preference  to  the  Grothic.  In  their 
construction,  ostentation  or  parade  should  bo 
scrupulously  avoided. 

In  conclusion,  permit  me  to  remark  that,  while 
dwelling  on  this  subject,  I have  been  deeply  im- 
pressed with  the  fact  that  never  before  in  the 
history  of  England  has  such  an  o^Dportunity  been 
afforded  of  making  a grand  national  recreation 
ground.  Ostensibly  for  the  use  of  the  inhabitants 
of  London,  it  may  become  in  the  future,  and  that 
without  any  vast  expenditure  of  monejq  “ a thing 
of  beauty,”  which  shall  be  a joy  to  every  English- 
man, and  one  of  the  bright  spots  of  our  island 
which  shall  be  sought  out  by  visitors  from  the 
most  distant  shores. 


DISCUSSION. 

Sir  T.  Fowell  Buxton  said  those  who  were  interested 
in  Epping  Forest  had  every  reason  to  be  thanlrful, 
both  to  Mr.  Paul  and  to  the  Society  of  Arts,  for  this 
opportunity  of  bringing  the  question  before  a London 
pubhe.  It  would  be  gratifying  to  the  members  of 
the  Epping  Forest  Committee  to  feel  that,  when  they 
had  settled  with  the  lawyers,  there  woidd  still  remain 
a httle  occupation  for  them,  and  something  on  which  to 
spend  the  ample  resources  of  the  City  of  London.  One 
or  two  points  he  should  hke  to  say  a wmrd  upon.  In 
the  first  place,  he  was  very  anxious  that  whatever 
was  done  in  the  forest,  should  in  no  way  destroy 
its  wild  character,  and  the  sensation  it  left  on  the 
mind  that  it  was  a real  bit  of  nature.  Mr.  Paid 
defined  deciduous  trees  as  those  which  shed  their 
leaves  on  the  approach  of  winter,  and  said  Epping 
Forest  was  full  of  deciduous  trees.  Now,  he  was  in 
Epping  Forest  on  the  previous  day,  and  never  saw  in  an 
English  forest  or  an  American  one  a more  beautiful 
effect  of  autumnal  scenery,  than  was  disclosed  by  the 
rays  of  the  declining  sun  on  the  hornbeams  in  the 
Theydon  and  Loughton  manors.  The  leaves  had 
not  fallen,  and  that  was  one  of  their  most 
beautifid  features  ; the  trees,  partly  because  they 
were  pollarded,  and  partly  because  they  were 
nibbled  by  cattle,  retained  their  leaves  until  the  young 
ones  came  and  pushed  them  off.  There  were  not 
merely  reddish  brown  leaves,  but  these  were  inter- 
spersed with  hollies,  which  gave  brilhancy  and  light 
to  the  scene.  The  question  of  the  introduction  of 
foreign  trees  had  been  brought  forward  in  a most  in- 
teresting paper  by  Mr.  Wallace,  which  no  doubt  they 
had  all  read,  but  he  feared,  on  reading  it,  that  it  might 
lead  to  an  error  which  had  been  made  in  many  public 
parks  and  lawns  during  the  last  30  or  40  years ; the 
whole  world  had  been  ransacked  for  new  plants,  flowers, 
and  trees,  until  some  lawns  and  parks  were  more  like 
a museum  of  specimens— a beautiful  object,  no  doubt, 
here  and  there,  but  without  the  charm  of  a great  mass  of 
one  kind.  Mr.  Paul  had  guarded  himself  against  wish- 
ing to  bring  about  that  state  of  things,  but  it  was  a 
fault  which  they  must  endeavour  to  avoid  ; and  he 
could  not  help  thinking  that  if  foreign  trees  were  in- 
troduced, it  would,  in  some  measure,  take  off  the  effect 
of  real  wildness — of  a forest  which  had  been  so  for  all 
time,  as  far  as  history  went.  Whilst  he  felt  that,  how- 
ever, with  regard  to  the  wild  part  of  the  forest,  it  would 
not  prevent  the  idea  being  acted  upon  in  other  places. 
There  was  a broad  slope  in  Loughton-manor,  which 
sloped  down  to  Woodford  and  the  Loughton  road, 
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and  there  were  other  broad  expanses,  which  had 
been  cleared  of  every  vestige  of  forest  vegeta- 
tion, and  would  require  some  attention  to  make 
them  oniamental,  and  worthy  the  renown  of  Epping 
Forest.  Here  there  would  be  a good  opportunity  for 
planting  such  trees  as  Mr.  Paul  referred  to,  or  those 
from  the  temperate  zone,  siich  as  Mr.  Wallace  had 
called  attention  to.  Everything  of  the  kind  would 
require  some  enclosiu’e,  which  would  go  rather  against 
the  grain  \\-ith  visitors  ; but  that  feeling  would  not 
arise  so  much  iu  the  case  of  portions  which  had  been 
already  enclosed.  As  to  the  introduction  of  water,  the 
greater  part  of  Epping  Forest  was  on  the  London  clay, 
and  no  series  of  strata  so  readily  lent  themselves  to  the 
making  of  sheets  of  water.  He  held  that  in  old  times 
the  coimty  of  Essex  was  much  better  supplied  with 
water  than  at  present.  There  were  places  in  the  parish 
of  Waltham,  and  elsewhere,  where  you  could  see  the 
remains  of  embankments,  which  at  one  time  must  have 
stopped  back  sheets  of  water,  but  as  land  became  more 
valuable,  they  had  been  broken  through.  The  lower  part 
of  the  forest  would  lend  itself  readily  to  this ; it  had  not 
escaped  the  attention  of  the  committee,  and  the  more  it 
was  looked  into  the  more  it  would  be  found  how  easily  it 
could  be  accomplished.  With  regard  to  the  drainage, 
no  doubt  there  were  places  where  it  would  be  an  advan- 
tage ; but  there  were  many  marshy  places  full  of 
charm,  from  the  vegetation  which  belonged  to  them. 
You  might  feel  a little  annoyed  at  seeing  your  best 
horse  floxindering  in  a bog ; but  these  bogs  were  not  very 
deep  or  very  broad ; and  some,  at  any  rate,  shoiild  be 
preserved  for  the  sake  of  young  botanists.  The 
effort  should  be,  above  everything,  to  x’etain  the  wild 
character  of  the  place  ; so  that  people,  as  they  walked 
or  rode  through  it,  might  feel  that  they  were  looking  at 
a piece  of  land  in  the  state  in  which  it  had  been  for 
many  centuries.  And  there  were  even  charms  in  those 
featui’es  which  had  arisen  from  art.  He  could  not  agree 
with  Mr.  Paul's  sweeping  denunciation  of  the  pollards. 
There  was  an  extreme  quaintness  and  beauty  in  some  of 
those  gnarled  old  stems,  five  or  six  rising  from  one  root 
and  imiting  in  one  mass  at  the  top,  which  recalled  the 
spirit  of  old  German  faiiy  stories,  and  he  thought  they 
should  almost  all  remain.  But  the  main  thing  was  not 
to  interfere  with  the  natm’al  wildness  of  the  forest. 

Mr.  C.  Cooke  said  he  knew  Epping  Forest  well,  and 
was  very  glad  it  had  been  preserved  for  the  public.  He 
was  also  glad  to  see  that  a club  had  been  formed  to 
pr^^-serve  the  plants,  trees,  birds,  and  deer,  which  would 
have  a good  effect.  He  hoped  the  squirrels  would  be 
preserved,  and  did  not  believe  they  were  mischievous. 
Danger  from  fire  would  also  have  to  be  guarded  against, 
and  he  hoped  it  was  not  true  that  Temple-bar  was  to  be 
re-erected  there. 

Mr.  Frederick  Young  said  he  came  there  that  evening 
with  some  degree  of  anxiety,  fearing  that  Mr.  Paul,  iu 
his  views  as  to  the  future  of  Epping  Forest,  might  differ 
from  many  of  those  who  had  taken  a deep  interest  in 
this  question,  and  who  had  known  the  forest  all  their 
lives,  as  he  had.  But  he  had  been  much  pleased  with 
the  paper,  and  thought  they  were  much  indebted  to  Mr. 
Paul  for  his  suggestions.  He  was  glad  to  hear  Sir 
Fowell  Buxton’s  opinion  as  to  the  matter  of  dealing 
with  the  forest,  and  agreed  with  him  that  the  forest 
itself  should  be  left  as  much  like  what  it  had  been 
hitherto  as  possible.  They  should  endeavour  to  preserve 
the  main  features  of  the  grand  old  forest,  and  not  turn 
it  into  a large  park  or  system  of  gardens.  They  wanted 
it  for  the  recreation  and  instruction  of  the  vast  popu- 
lation of  London,  and  that  could  be  best  attained  by 
interfering  as  little  as  possible  with  it.  To  aU  these 
points  connected  'wdth  cbainage,  making  the  necessary 
roads,  and  developing  the  trees  that  existed  at  present, 
he  thought  the  attention  of  the  Conservators  would  be 
most  u-sefuUy  directed ; but  he  hoped  they  would  not  go 


much  beyond  that.  He  recollected  in  February,  1872, 
there  was  a large  meeting,  when  the  future  of  the 
forest  was  very  uncertain,  and  he  congratulated  every 
one  present  on  the  tritmiphant  success  which  had  at 
length  been  attained,  for  which  their  thanks  were 
mainly  due  to  the  Corporation  of  London, 

Mr.  Frederick  Cox  said  one  advantage  which  had 
arisen  from  the  litigation  that  had  taken  place  with 
regard  to  Epping  Forest,  was  the  public  attention  it 
drew  to  the  subject.  The  Corporation  had  as  yet  only 
got  possession  of  a portion  of  it,  but  it  would  be  satis- 
factory to  Mr,  Paul  to  know  that  up  to  the  present 
time  they  had  not  acted  in  any  way  antagonistic  to 
the  views  which  he  had  propounded.  Various  things  had 
been  suggested — one,  that  it  should  be  made  an  orna- 
mental park  of  very  beautiful  character ; another,  that  it 
should  be  preserved  in  its  entirety  as  a forest ; and  if  he 
knew  anything  of  the  intentions  of  these  who  had  the 
care  of  it,  their  general  idea  was  in  accordance  with  that 
now  put  forward.  Though  they  might  make  some  parts 
more  ornamental,  on  the  whole  it  should  be  kept  for  the 
recreation  of  the  public,  and  for  that  they  must  rely  on 
its  grandeur  as  a forest.  The  making  of  reasonable  paths, 
and  a few  avenues,  would  no  doubt  be  required,  and  this 
had  already  been  commenced  ; but  when  the  forest  came 
entirely  into  the  hands  of  the  Conservators  he  had  little 
doubt  that  they  would  act  in  the  spirit  of  Mr.  Paul’s 
remarks,  and  he  begged  to  thank  him  for  his  admirable 
suggestions. 

Mr.  Tracy  said  a great  part  of  this  land  was  in  no 
sense  a virgin  forest ; it  had  been  enclosed  and  culti- 
vated. There  was  a large  portion  which  required 
draining,  or  it  would  only  be  swampy  and  unhealthy  in 
sunmier,  and  he  thought  if  the  land  were  still  let  for 
grazing  it  would  bring  in  sufficient  revenue  to  pay  the 
expenses  of  keeping  in  order  and  planting  fresh  trees  to 
replace  the  older  ones.  He  desired  to  thank  the  Cor- 
poration for  the  excellent  service  they  had  done  in 
fighting  the  rapacious  lords  of  manors  who  had  laid 
their  hands  upon  the  forest, 

Mr,  C.  J.  Glass  ventured  to  put  iu  a claim  for  a section  of 
the  community  which  had  not  hitherto  been  mentioned, 
viz.,  the  children,  especially  of  the  east  of  London.  He 
looked  upon  Epping  Forest  as  a grand  place  for  the 
recreation  of  these  children,  and  he  hoped  the  governors 
would  bear  that  in  mind.  Those  who  had  anything  to 
do  with  large  schools  in  the  east  of  London  knew  what 
a difficulty  there  was  in  finding  places  where  they  could 
take  the  children,  where  they  could  be  free  from  that 
dangerous  animal,  the  London  rough.  He  was  glad  to 
hear  the  suggestions  that  enclosures  for  recreation 
should  be  provided  ; and  he  hoped  the  children  would 
not  bo  forgotten,  and  that  they  would  have  as  much 
liberty  as  possible ; that  the  keepers  would  not  prevent 
them  bringing  home  armfffis  of  buttercups,  and  now 
and  then  a little  branch  of  May,  which  they  placed  in 
water,  and  which  gave  them  an  immense  deal  of  pleasure. 
But  while  they  gave  full  liberty  to  the  chil^en,  he 
hoped  they  would  put  a very  strong  hand  on  the  London 
rough,  or  else  the  beautiful  picture  they  had  in  their 
minds  would  never  be  realised.  It  made  his  blood  boil 
sometimes  to  see  these  loafing  vagabonds,  with  their 
cages  and  bird-lime,  catching  little  birds  at  the  very 
time  when  they  were  breeding,  and  unless  a strong 
hand  were  put  upon  them  it  would  bo  useless  to  en- 
courage birds  in  the  forest.  Another  matter  of  omission 
was  the  architectural  features  of  the  forest.  Some 
facilities  should  be  provided  for  picnics,  without  de- 
tracting from  the  beauties  of  the  forest,  or  running 
danger  of  fire.  Those  who  rode  or  drove  might  go  to 
the  far  end  of  the  forest,  and  see  all  its  beauties,  but  the 
neglected  parts  nearer  home,  such  as  Wanstead-flats, 
might  also  be  much  improved,  and  rendered  serviceable 
for  such  purposes  as  he  had  mentioned. 
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3fff.  A.  E.  Wallace  thought  the  main  object  to  he 
arrived  at  should  be,  in  a few  words,  to  preserve 
and  produce  by  any  possible  means,  for  future  genera- 
tions of  Englishmen,  the  greatest  possible  amount  of 
beauty  and  the  finest  effects  of  forest  scenery  capable  of 
being  produced  in  our  country  and  climate.  He  had 
lived  in  forests  probably  more  than  most  Englishmen, 
and  there  was  nothing  he  enjoyed  more.  The  peculiar 
charms  which  attached  to  forests  were— first,  their 
wildness,  their  solitude,  and  grandeur  ; next,  the  varied 
combination  of  sylvan  beauty  produced  by  the  vegeta- 
tion ; next,  the  exceeding  beauty  of  large  grand  speci- 
mens of  trees  individually  ; next,  the  variety  and  beauty 
of  the  animal  and  vegetable  life  which  you  found  in 
forests  and  nowhere  else  ; for,  wherever  you  went  all 
over  the  world,  if  you  wanted  to  find  the  most  interesting 
and  beautiful  plants,  animals,  birds,  and  insects,  you 
must  go  into  the  forests.  Then  there  was  another  point 
in  which  forests  were  so  delightful  to  the  inhabitants  of 
cities  or  cultivated  ground,  which  was  the  feeling  of 
relief,  of  liberty,  you  enjoyed  there.  "With  regard  to 
these  special  beauties  and  advantages  to  be  gained  by  the 
preservation  or  production  of  fine  forests  in  our  cormtry, 
it  appeared  to  him  that  the  first  thing  was  to  preserve  this 
wildness,  and  for  that  pui-pose  everything  approaching 
to  symmetry,  whether  in  curves  or  straight  Imes,  should 
be  sedulously  avoided,  and  it  required  great  care  to  avoid 
it.  Then,  again,  solitude  could  only  be  produced  by 
great  extent,  and,  therefore,  his  idea  was  that  it  should 
be  the  first  piinciple  to  cover  the  whole  ground,  speaking, 
generally,  with  forest  scenery.  Of  course,  they  would  not 
interfere  with  the  beautiful  open  grassy  glades  which  were 
the  chief  charm  of  forest  scenery,  because  without  them 
you  could  not  see  the  forest.  He  quite  agreed,  there- 
fore, with  Mr.  Paul,  that  in  the  matter  of  roads  and 
paths  great  caution  should  be  used ; none  should  be 
made  without  good  reason,  and  large  open  roads  should 
be  few ; paths  might  be  more  numerous,  but  if  there 
were  too  many,  and,  above  all,  if  they  were  symmetrical, 
the  wild  character  of  the  forest  would  be  destroyed. 
Grandeur  was  chiefly  produced  by  an  abundance  of 
large  noble  trees,  and  of  that  he  was  afraid  there  was 
no  I much  chance  in  Epping  Eorest  for  the  present 
generation;  but  it  could  be  produced  by  carefully 
selecting  suitable  species,  choosing  and  preparing  the 
groimd,  and  seeing  the  trees  did  not  loll  each  other  by 
being  allowed  to  grow  thickly,  which  was  the  common 
fault  of  planters  in  this  country.  A varied  combination 
of  sylvan  beauty  was  to  be  obtained  in  the  manner  Mr. 
Paul  had  laid  down,  by  planting  a sufficient  variety  of 
trees — he  did  not  care  whether  they  were  British  or 
foreign,  so  that  there  was  sufficient  variety — but,  at  the 
same  time,  not  too  great  a variety,  in  one  spot,  but  arranged 
in  masses,  groups,  and  groves.  To  encoiuage  plants, 
animals,  and  birds,  nothing  was  wanted  but  to  leave 
them  alone  ; you  only  wanted  time  and  the  absence  of 
destroying  agencies.  Eor  that  purpose,  extensive  tracts 
should  be  left  in  their  natural  state  as  far  as  possible. 
Sir  Eowell  Buxton  had  admirably  shown  how  much 
draining  was  required  for  comfort,  but  large  tracts  of 
marshy  land  should  not  be  destroyed,  as  it  would  only 
add  to  the  monotony  which  a.lready  existed.  There  was  j 
another  important  thing — perhaps  the  most  important  | 
and  the  most  difficult,  as  the  forest  was  near  a great  city,  ! 
and  was  for  the  use  of  a great  population — it  was  neces- 
sary to  make  it  accessible  and  enj  oyable.  Now  at  present 
a great  portion  of  the  surface  had  been  ruined,  by 
^tuaUy  carrying  away  the  soil,  leaving  great  holes 
into  which  you  were  constantly  stumbling  without  great 
care.  Now,  the  enjoyableness  of  a forest  depended  in 
great  measure  on  the  freedom  with  which  you  could 
walk  about  in  it ; you  did  not  want  to  look  at  every 
step,  but  to  walk  on  a tolerably  regular  surface  carpeted 
with  the  natural  vegetation.  This  had  been  to  a great 
extent  destroyed,  and  one  of  the  greatest  difficulties 
the  Conservators  would  have  to  deal  with  woffid  be  to 
restore  that  surface.  Again,  that  point  about  liberty  was 


more  important,  and  that  was  entirely  in  the  power  of 
the  Conservators.  They  should  not  interfere  any  more 
than  was  absolutely  necessary  with  the  perfect  freedom 
of  everyone  who  went  into  the  forest.  His  idea 
was,  that  no  man,  woman,  or  child,  should  be 
prevented  cutting  any  stick  they  liked,  which  they 
could  cut  with  a pocket-knife.  They  all  knew  what  a 
delight  it  was  to  a boy  to  cut  a stick,  and,  as  for  picking 
I flowers,  what  was  the  use  of  having  them  if  children 
I could  not  go  and  gather  them  ? The  forest  was  so  large, 

! that  hardly  any  restriction  of  that  kind  was  needed  ; but 
chopping  and  lopping  must  of  course  be  forbidden.  Mr. 
Paul  had  admirably  laid  down  the  cliief  lines  on  which 
improvement  should  be  made,  and  to  go  into  details  was- 
out  of  the  question.  Sir  Eowell  Buxton  had  slightly 
misrepresented  his  paper,  because  in  that  he  most  care- 
fully guarded  himself,  and  restricted  his  proposal  to  the 
planting  of  foreign  trees  on  those  tracts  of  ground 
which  had  been  enclosed  and  cultivated,  and  where  ho 
himself  thought  they  would  be  suitable. 

Sir  T.  Fowell  Buxton  thanked  Mr.  Vrallace  for  his  cor- 
rection, and  was  glad  to  find  that  they  were  as  one  on 
this  point. 

Dr.  Murie  said  he  had  feared  that  Mr.  Paul,  from  his 
horticultural  proclivities,  would  have  been  inclined  to- 
turn  the  forest  into  a great  park,  but  was  glad  to  find, 
both  from  him  and  other  members,  that  the  general 
opinion  was  in  favour  of  leaving  the  forest  to  natiue- 
The  whole  discussion  seemed  to  have  gone  on  generalities 
but  he  wished  to  point  out  that  work  had  been  aheady 
commenced  in  a line  contrary  to  Mr.  Paul’s  -views,  for 
a broad  straight  road  had  been  made  from  Loughton  to- 
the  top  of  the  hill.  He  should  also  like  to  know  from 
the  Chairman  if  the  system  of  lopping  was  to  continue.. 

The  Chairman  said  it  would  be  stopped  on  April  25th- 
next. 

Dr.  Murie,  after  again  referring  to  the  road,  also  ob- 
jected to  some  of  the  drainage  works  which  haxl  been 
commenced.  They  had  heard  from  Mr.  Wallace  what 
the  great  beauty  of  a forest  consisted  in,  and  this  would' 
be  destroyed  by  too  much  drainage.  A little  surface 
drainage  was  aU  that  was  required.  It  was  necessary 
to  have  certain  secluded  spots  to  which  the  animals  and. 
birds  could  retire  and  be  unmolested,  and  the  best  pro- 
tection to  such  places  would  be  a bog ; it  would  protect 
the  animals  from  the  most  destr-active  animal  of  all,  the^ 
London  rough.  If  the  Committee  -wished  to  see  a. 
natural  forest  close  to  a capital,  let  them  go  to  Stock- 
holm, where  they  would  find  -within  a few  hundred 
yards  of  the  to-wn  a -virgin  forest,  where  everybody 
could  enjoy  themselves.  If  they  could  transplant  that 
forest  here,  by  aU  means  do  so,  but  if  not,  they  should- 
try  to  imitate  it. 

Mr.  Dipnall  thought  it  would  be  a good  many  years 
before  Mr.  Paul’s  ideas  could  be  carried  out,  but  still,, 
it  was  only  right  to  plant  trees  for  future  generations. 
Those  who  knew  the  old  Spanish  chestnuts  in  Green- 
-wich-park,  were  perhaps  not  aware  that  they  were- 
planted  in  the  reign  of  Charles  II.,  and  they  were  much 
indebted  to  Evelyn  and  others  who  in  those  days 
paid  attention  to  forestry,  and  the  gro-wth  and  preser- 
vation of  trees,  not  merely  for  naval  purposes,  but  also 
for  the  sake  of  beauty.  He  thanked  Mr.  Paul 
for  his  suggestions,  and  the  Corporation  for  what  they 
had  done  ; but  he  thought  some  gentlemen  rather  over- 
shot the  mark,  if  they  -pushed  it  to  be  understood  that 
aU  the  50,000  people  who  went  to  the  forest  on  a Bank: 
Holiday  were  to  bring  back  an  armful  of  walking-sticks^ 
for  they  would  soon  have  to  say  bon  Jour  to  the  trees  if 
that  were  so.  He  should  rather  prefer  to  see  the  rule 
adopted  in  cemeteries  and  other  places  followed,  and  all 
pio-lring  of  ffowers  and  cutting  of  trees  forbidden. 
There  should  not  only  be  carriage  drives,  but  walks, 
which  would  enable  the  foot  passenger  to  get  over  the 
ground  easily,  and  Mr.  Paul’s  remarks  about  roada  and 
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avenues  had  his  entire  sympathy.  Tliose  who  had  been 
to  Versailles  would  know  that  there  was  a great  deal  to 
be  got  out  of  forest  avenues.  With  regard  to  solitude, 
he  did  not  want  all  the  New  Foxiest  to  himself, 'and  the 
idea  of  solitude  was  quite  opposed  to  that  of  50,000 
people  going  there  on  a Bank  Holiday. 

The  Chairman  said  he  could  assure  Mr.  Paul  that 
every  word  he  had  said  would  be  thoughtfully  con- 
sidered by  the  Epping  Forest  Committee,  because  they 
knew  he  was  a man  speaking  with  authority.  Some  of 
the  things  he  had  suggested  were  ali-eady  in  course  of 
being  curried  out.  They  were  now  making  a beautiful 
grass  ride,  10  miles  in  length,  for  the  benefit  of  riders,  and 
also  of  those  who  walked,  and  they  were  also  stopping 
the  lopping.  It  cost  a great  deal  of  money  to  do  that,  for 
every  man  who  had  had  a house  for  20  years  in  the  parish 
was  entitled  to  compensation.  They  courted  criticism, 
for  they  had  but  one  object.  They  had  gained  this 
magnificent  forest  after  a hard  battle,  at  an  expense  of 
something  like  a quarter  of  a million,  for  the  enjoyment 
of  the  people,  and  of  the  people  of  the  present  day  in 
the  first  instance.  Ihey  intended  to  leave  Epping 
Forest  alone  as  much  as  possible,  an  actual  forest. 
They  must  drain  the  land  in  certain  places  where  it 
required  it,  but  that  must  be  done  very  tenderly.  They 
should  plant,  as  a matter  of  course,  and  they  must  make 
it  more  accessible,  because  in  some  places  it  was  not 
accessible  ; but  fm’ther  than  that,  they  did  not  think  of 
doing  much  work  to  the  forest  itself.  In  his  opinion  it 
was  perfection.  He  thought  to  take  a person  from  one 
of  the  squalid  courts  or  monotonous  streets  in  the  east 
of  London,  and  put  him  down  with  his  wife  and  family 
in  Epping  Forest,  and  tell  him  he  might  go  where  he 
liked,  and  do  what  he  Uked,  provided  he  did  no  miscliief , 
was  amply  sufficient.  People  came  to  him,  poor  men 
and  women  with  tears  in  their  eyes,  and  said,  is  it  true 
we  can  go  anywhere  we  please  about  here?  He  said, 
“ Yes,  and  do  what  you  like,  provided  you  do  no  mis- 
chief.” That  was  their  reward.  They  wanted  to  leave 
the  forest  proper  abnost  as  it  was,  a thing  of  beauty  and 
a joy  for  ever.  But  there  were  large  portions  which  had 
been  thrown  into  cultivation,  and  they  were  to  be  throwm 
out  of  cultivation  and  restored  to  the  forest.  There  was 
plenty  of  opportunity  there  for  any  gentleman  who 
had  an  eye  for  the  picturesque,  or  large  views  with  re- 
gard to  futurity,  to  show  his  skill  and  energy  in  plant- 
ing. He  could  do  no  mischief  there,  and  he  might  do 
much  good.  But  with  regard  to  the  forest  itself,  he 
did  not  beheve  it  could  be  greatly  improved.  He  did  not 
agree  with  some  who  said  there  were  few  fine  trees  in 
Epping  Forest.  He  saw  plenty  in  some  portions. 
What  could  be  better  than  roaming  about  High  Beech 
amongst  those  grand  old  trees  ? Many  had  been  lopped 
and  lojjped,  but  they  had  recovered  themselves,  the 
same  as  the  grand  old  Burnham  beeches  had.  He  con- 
cluded by  moving  a hearty  vote  of  thanks  to  Mr.  Paul 

The  vote  ha^'ing  been  caiTied  unanimously, 

Mr.  Paul  said  he  had  paid  attention  to  all  which  had 
been  said,  but  there  was  notldng  to  which  he  need 
reply.  He  did  not  suppose  that  he  had  said  all  that 
was  to  be  said,  and  if  he  were  writing  the  paper  again, 
many  things  he  had  heard  he  should  certainly  in- 
troduce. 


MISCELLANEOUS. 


LONDON  WATER  SUPPLY. 

Colonel  Bolton’s  report  to  the  Local  Government 
Board  on  the  water  supphed  by  the  Metropolitan  Water 
Companies  for  December,  1879,  contains  the  following 
particulars  respecting  the  supply  of  hydrants: — The 


number  of  miles  of  streets  which  contain  mains  con- 
stantly charged,  and  upon  wliich  hydrants  for  fire  pur- 
poses could  at  once  be  fixed,  in  each  district  of  the. 
metropohs  is  as  follows: — Kent  Company,  So  miles; 
New  River,  201  ; East  London,  85  ; Southw^ark  and 
Vauxhall,  112^  ; West  Middlesex,  70  ; Grand  Junction,. 
41^  ; Lambeth,  70  ; Chelsea,  56  ; malang  a total  length 
of  721  miles.  The  water  companies  are  ready  to  affix, 
hydrants  thereon  when  required  by  the  authorities. 
The  total  number  of  hydrants  erected  is  at  present 
5,348,  of  which  2,982  are  for  private  pui’poses,  555  for 
sti’eet  watering,  1,336  for  public  use,  and  475  in  Govern-- 
ment  establishments. 


WATER  SUPPLY  OF  TOWNS. 

A return  has  been  made  to  the  House  of  Commons,  orr 
the  motion  of  the  Marquis  of  Stafford,  by  the  Local 
Govermnent  Board,  showing  the  means  by  which  drink- 
able water  is  supphed,  either  by  public  or  private 
arrangements,  to  every  urban  sanitary  district  in  Eng- 
land and  Wales.  Answers  were  received  from  944 
sanitary  districts,  and  the  particulars  mostly  relate  to 
the  latter  half  of  1878.  In  several  instances  the  au- 
thorities were  at  that  time  entering,  or  about  to  enter, 
upon  undertakings  for  the  improvement  of  their  water 
supply.  The  information  contained  in  the  retui’u  is 
arranged  under  12  heads  : — 1.  Name  and  population  of 
the  place  according*  to  the  census  of  1871  ; 2.  Source 
from  Avhich  the  water  is  supplied ; 3.  Arrangements 
made  for  the  supply  by  reservoir,  wells  (artesian  or 
otherwise),  rivers  (if  filtered  or  not),  or  any  other 
arrangements;  4.  Amount  of  daily  supply,  and  w'hether 
or  not  the  supply  is  sufficient;  5.  Whether  the  supply  is 
constant  or  not,  and  the  quantity  used  daily ; 6.  The 
rateable  value  of  the  district ; 7.  The  capital  cost  of 
the  pei*manent  works,  if  any;  8.  The  annual  payment 
for  principal  and  interest  on  money  borrowed  for  the 
works ; 9.  The  average  annual  cost  of  maintaining  the 
works;  10.  The  annual  amount  of  the  water-rates  and 
rents,  if  any;  11.  The  Act  of  Parhament  or  other 
authority  under  which  the  works  have  been  executed  ; 

I 12.  What  improvements,  if  any,  are  considered  neces- 
sary. The  metropolis,  not  being  entitled  an  urban  sani- 
tary'' district,  is  not  included  in  the  return. 


COST  OF  ILL-HEALTH. 

The  following  remarks  are  taken  from  a paper  lately 
read  by  Dr.  John  Watts  (a  member  of  the  Society  of  Arts) 
before"  the  Manchester  and  Salford  Sanitary  Associa- 
tion :— 

“With  respect  to  the  extent  to  which  personal  and 
social  suffering  was  accompanied  by  pecuniary  loss,  it 
looked  a small  matter  that  a man  should  miss  a few 
days’  work  occasionally  because  he  was  not  quite  well 
but  when  we  learned  that  in  the  Manchester  Unity  of 
Oddfellows  alone  there  was  paid  in  1878  for  sickness  the 
sum  of  £347,213,  or  13s.  4d.  per  member,  and  that  that 
I large  society  only  represented  about  1 0 per  cent,  of  the 
heads  of  families  in  England  and  Wales,  it  was  no 
longer  to  be  called  an  insignificant  affair.  The  heads 
of  famihes  in  England  and  Wales  numbered  about 
5,111,111,  of  whom  4,259,259  were  working-class 
famihes*,  whose  weekly  wages  would  amount  to 
about  £5,322,675,  or  £887,112  per  working  day. 
The  experience  of  fi'iendly  societies  showed  an 
average  of  sickness  varying  from  1*94  to  2*45  weeks 
per  anmun  per  member  between  21  and  70  years  of 
ago.  But  we  had  to  include,  in  our  calculation, 
the  less  prudent  men  who  were  not  members  of  friendly 
' societies,  and  we  might  safely  assume  an  average  sick- 
' ness  of  working  weeks  per  annum,  and  then  we 
i should  find  that  by  loss  of  work  through  sickness  the 
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Tvorking  men  lost  no  less  than  £13,306,687  per  annum. 
If  we  added  to  that  sum  2-5  per  cent,  for  the  losses  of 
^employers  and  dealers,  we  should  find  a loss  to  society, 
the  measure  of  which  was  £16,632,359,  or  £1,108,824 
for  each  day  of  sickness. 

“ Here,  then,  was  our  additional  motive  for  work  as 
sanitary  reformers  ; for  every  day  that  we  could  lessen 
the  average  sickness  of  the  heads  of  families  of 
England  and  Wales  we  should  add  to  the  wealth  of  the 
country  by  more  than  a million  sterling.  The  heads  of 
families  in  Manchester  and  Salford  numbered  about 
111,111,  the  working-class  families  being  92,593,  whose 
weekly  wages  amounted  to  about  £115,741.  The 
^iverage  sickness  of  two  and  a-half  weeks  would  in  this 
case,  therefore,  cost  £289,352,  or  £19,292  per  day.  For 
■every  day  that  such  sickness  could  be  prevented  by 
public  sanitary  measures  the  authorities  of  Manchester 
and  Salford  would  add  to  the  wages  of  working  men 
£19,292.  With  25  per  cent,  added  for  profits  of  em- 
ployers and  dealers,  the  gain  to  society  would  be 
£24,115  for  every  day  so  saved.  And  if  the  sickness  of 
the  workers  were  lessened  by  public  improvements  in 
and  about  their  homes,  and  by  the  isolation  of  cases  of 
infectious  diseases,  the  health  of  the  non-workers  would 
also  be  improved,  and  money  would  be  saved  if  not 
aamed.  He  urged  the  importance  of  those  who  were 
principally  to  gain  by  the  results  of  sanitary  reform 
being  got  to  take  an  interest  in  its  progress,  and  spoke 
of  the  advantages  of  provident  dispensaries.” 


APPLIED  SCIENCE  EXHIBITION,  PARIS. 

(Continued  from  p.  165.) 

Sanitary  Appliances. 

M.  A.  Dumuis,  Paris,  demonstrated,  by  the  aid  of 
•glass  models,  the  efficacy  of  Mr.  Banner’s  ventilating 
cowl,  and  also  showed  several  sizes  of  his  own  manu- 
facture, many  applications  of  which  he  has  already 
made  in  Paris.  Jewell’s  system  of  ventilating*  a house 
was  shown  by  an  elaborate  model. 

Messrs.  J.  L.  Bacon  and  Co.,  London,  showed  in 
action  their  method  of  warming  buildings  by  coils  of 
small  wrought-iron  pipes,  and  also  drawings  of  a drying 
and  disinfecting  closet  on  the  same  system,  in  which  a 
temperature  of  500°  Fahr.  may  be  obtained. 

The  Compagnie  Cenerale  de  Filtrage,  Paris,  had  on 
view  a large  assortment  of  their  filters,  which  consist  of 
a cast-iron  case,  made  in  the  form  of  an  inverted 
truncated  cone,  in  order  that,  when  the  filtering  sub- 
nStances  become  charged  with  impurities,  they  may,  by 
preventing  the  flow  of  water,  give  warning  of  the 
necessity  for  renewal.  The  substances  employed  for 
filtering  are — sponge,  crushed  sandstone,  wool,  animal 
charcoal,  and  sand  or  gravel,  the  order  of  which  is 
slightly  varied  for  different  waters. 

It  is  forbidden  in  Paris  to  discharge  night-soil  into 
the  sewers  ; it  is,  as  a rule,  received  into  cesspools. 
But  the  cost  of  emptying  these  has  led  to  a new  system 
being  adopted,  especially  where  w.c.’s  are  used.  The 
soil  is  received  in  tinettes,  or  cylindrical  receptacles,  with 
a perforated  diaphragm,  which  allows  the  liquid  to  run  off 
into  the  sewers  (under  special  license),  while  the  solid 
matters  remain  behind  in  the  tmettes.  which  are  replaced 
periodically.  Still  the  cost  of  emptying  is  heavy;  and  a 
company  has  been  formed  in  Paris  for  doing  this  work 
gratuitously  for  the  sake  of  the  manure,  provided  the 
houses  be  fitted,  at  a fixed  scale  of  charges,  with  their 
arrangement  of  tinettes.  In  this  arrangement,  the  liquid 
is  intercepted  by  two  separate  enlargements  of  the  soil 
pipe,  and  allowed  to  flow  into  the  sewers  without  having 
to  filter  through  the  soil  in  the  tinHte.  Closets  on  this 
system  were  fitted  up  in  the  Exhibition  for  the  con- 
venience of  visitors  ; and  those  interested  could  make 
themselves  acquainted  with  the  working.  M.  Gerault 
showed  his  simple  syphon  w.c.,  to  be  flushed  with  water, 


which  has  no  mechanism  but  the  conical  valve  for 
admitting  the  water,  with  chain  and  bell -ci*ank. 

The  St.  Luc  inodorous  disinfectant  is  stated,  in  an 
analysis  made  at  the  laboratory  of  the  Museum  of 
Natural  History,  Paris,  to  have  the  power  of 
absorbing  and  fixing  266^  litres  (9^  cubic  feet)  of 
ammoniacal  gas,  or  136|  litres  (5  cubic  feet)  of 
hydro -sulphate  of  ammonia.  It  is  used  by  the  Paris 
municipality,  and  in  the  leading  hospitals.  M.  A. 
Schlumberger  sho  wed  several  applications  of  salicylic  acid, 
which  has  been  called  “ the  most  rational  of  antiseptics.” 
In  hospitals  it  is  recommended  as  a disinfectant, 
especially  when  combined  with  25  parts  each  of  alcohol 
and  glycerine,  and  50  of  water.  Fumigations  made  by 
vaporising  a small  quantity  on  a red-hot  shovel  have 
the  advantag’e  of  giving  no  disagreeable  odour.  This 
substance  has  also  been  applied  with  great  success  to  the 
preservation  of  all  kinds  of  food ; and  M.  Schlumberger 
has  some  specimens  of  vegetables  prepared  in  May, 
1876,  for  the  Brussels  Exhibition,  which,  though  their 
receptacle  was  opened  twenty  times  a-day  during  that 
period  for  showing  to  visitors,  are  still  in  a perfect  state 
of  preservation.  Some  Normandy  butter,  mixed  -with  a 
thousandth  part  of  salicylic  acid,  has  been  sent  out  to 
Brazil  and  back,  when  it  was  found  to  have  retained  iti 
flavour  and  freshness.  M.  J.  A.  Pennes,  Paris,  exhibited 
a case  of  uncooked  fish,  meat,  &c.,  preserved  by  his 
antiseptic,  which  consists  of  salicylic  acid  associated  with 
alumina,  benzoin,  and  a preparation  of  the  Eucalyptus. 
This  substance  is  admirably  suited  to  the  preparation  of 
anatomical  and  zoological  specimens,  because  it  has  the 
property  of  hardening  without  altering  the  tissues. 

Appliances  Connected  with  the  Nursery. 

The  diploma  of  honour  in  the  Classe  dc  VEnfance  was 
awarded  to  the  Societe  des  Creches,  who  exhibited  an 
elaborate  model,  showing  the  interior  economy  of  their 
establishments.  A model  was  also  sent  of  the  English 
Orphanage  at  Neuilly,  in  the  foundation  of  which 
Messrs.  G-alignani  were  chiefly  instrumental. 

Views  accompanied  by  a description  were  shown  of  the 
Ferme  d’ Arcy,  about  30  miles  from  Paris,  on  the  Eastern 
line,  where  over  a hundred  cows  are  kept  for  supplying 
the  metropolis  with  milk  absolutely  pure,  and  from 
the  same  cow  if  required.  The  morning’s  milk  is 
cooled  in  a refrigerator,  and  kept  at  a temperature 
of  48  Cent.  (39°  Fahr.)  until  eight  p.m.,  when 
it  is  mixed  with  the  evening’s  milk,  and  put  into 
small  white,  earthenware  jars,  with  air-tight  covers, 
sealed  with  lead,  containing  the  supply  ordered  by  each 
customer.  These  leave  at  ten  o’clock,  and  arrive  in 
Paris  at  midnight,  when  they  are  kept  in  refrigerators 
until  delivery  at  five  o’clock  the  following  morning. 
The  milk  of  the  Domaine  de  Courquetaine,  in  Seine-eL 
Marne,  is  somewhat  similarly  treated,  but  is  packed  in 
jars  of  tinned  iron,  with  locked  air-tight  covers.  Dr. 
Liebaut  exhibited  his  hochet,  or  child’s  coral  and  bells, 
having,  on  the  end  inserted  in  the  mouth,  a hollow  and 
perforated  india-rubber  capsule  for  enclosing  pastilles, 
compounded  with  various  medicaments,  sugar  and  gum. 

There  were  two  appliances  for  supporting  children 
while  learning  to  walk.  One,  by  Mr.  Lavergne,  Paris, 
consists  of  a padded  hoop,  to  be  fastened  round  the 
waist,  supported  on  four  splayed-out  legs,  cajiable  of 
being  lengthend  or  shortened,  and  running  on  castors. 
The  other,  shown  by  M.  J.  Megissier,  Place  Dtmesnil, 
Paris,  consists  of  a table  on  wheels  ‘to  which  the 
child  is  strapped,  but  having  a seat  brought  up  auto- 
matically directly  he  stoops  to  sit,  and  removed  on  his 
again  standing  up.  Some  perambulators  were  shown, 
the  frame  and  wheels  of  which  pack  into  the  body, 
forming  a parcel  that  can  be  carried  under  the  arm. 
On  the  opening  day,  the  late  M.  Jules  Favre  gave  the 
name  of  cheval  hygihiique  to  a new  rocking  horse,  devised 
by  Mr.  Meinhard,  engineer,  London,  which  affords  more 
exercise  and  a nearer  imitation  of  the  action  of  riding 
than  its  predecessors.  The  “horse”  is  articulated  by 
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two  uprights,  about  six  inches  apart,  to  the  fixed  stand, 
while  strong  spiiul  steel  springs,  at  the  front  and  back, 
are  alternately  compressed  and  di-awn  out  by  the  weight 
of  the  child's  body,  thrown  alternately  forwai’d  and 
backward. 

Domestic. 

A piece  of  “ cork -leather,”  made  by  Messrs.  De 
Beerski  and  Co.,  London  and  Paris,  was  laid  down  in 
front  of  their  stand,  in  the  nave,  where  it  was  walked 
upon  by  the  thousands  who  visited  the  Exhibition 
dming  the  four  months  it  remained  open  ; and  yet, 
though  not  fixed  down  as  usual,  and  subject  to  the  sand 
and  gi-avel  with  wliich  the  nave  was  laid  being  carried 
on  to  it  by  the  feet,  it  showed  no  sign  of  wear  at  the 
close.  It  consists  of  cork,  in  a finely  di\dded  state, 
attached  by  india-rubber  solution  to  a flax  cloth,  and, 
owing  to  its  non-conductibility,  fonns  a very  comfort- 
able cai-pet.  The  “cork-cloth,”  consisting  of  a thin 
sheet  of  cork  between  two  tissues,  has  been  much  im- 
proved .«5ince  the  Maritime  Exhibition  in  1875,  and  is 
used  in  the  English  and  French  navies,  and  the  English 
army,  for  waterproof  garments,  sheets,  tents,  &c.,  being 
impenetrable  by  fresh  or  salt  water  and  the  sun’s  rays, 
and  not  attacked  by  insects,  while  it  is  also  very  light  and 
supple.  M.  Bourguignon,  Donchery,  Ardennes,  makes 
fi’om  the  feathers  of  poultry,  which  would  otherwise  be 
wasted,  a felt  which  is  lighter  and  warmer  than 
woollen  fabric.  It  is  of  different  thicknesses  and  various 
colours,  so  that  it  can  be  made  up  into  garments  for 
both  men  and  women.  M.  Martin  showed  some  muslin 
curtains  rendered  fireproof,  to  which  a flame  was  con- 
stantly apphed  -«dth  the  effect  of  charring  them  only. 
M.  Xemitz,  of  Paris,  exhibited  clocks  and  watches  pro- 
vided with  dials  which  appear  luminous  in  the  dark,  so 
that  the  hour  can  always  be  ascertained. 

M.  J.  Spmnk,  Paris,  showed  some  improved  meat- 
mincing  machines,  for  hand  or  power,  in  which  two 
horizontal  shafts,  anned  with  curved  knives,  revolve  in 
contrary  directions,  the  knives  just  clearing  one  another, 
while  the  concave  ba.sin  tuins  on  a vertical  axis. 
"Wladislas  Kleczkowski,  of  Vilna,  offered  to  visitors  his 
concentrated  bouillon,  which  ho  recommends  in  pre- 
ference to  extract  of  meat,  because  containing  all  the 
component  parts  of  ordinary  bouillon,  including  the 
fibrine  and  albumen.  !M.  Bessede,  hors  coucours  as  a 
member  of  the  jury,  .showed  his  preparations  from  the 
Eucalyptus,  for  superseding  injurious  liqueurs,  such 
as  absmthe. 

!M  ISCELL  AXEOUS . 

A diploma  of  honour  was  awarded  to  the  Count  de 
Beaufort,  on  behalf  of  the  Society  de  1’ Assistance  aux 
Mutiles  PauATes,  for  the  mechanical  limbs  exhibited  ; 
A carpenter  working  at  his  trade,  and  a girl 
knitting,  both  supplied  with  artificial  arms,  were  to 
be  seen  daily  at  the  Exliibition.  A similar  honour 
was  accorded  to  Dr.  Gustave  Zander,  of  Stockholm,  for 
his  mechanical  appliances  for  medical  gymnastics, 
whereby  the  frames  and  muscles  of  weak  and  sickly 
persons  are  strengthened,  and  various  ailments  and 
deformities  treated.  Paz,  Paris,  shoAved  a full-sized 
gymnasium  with  the  latest  improvements,  and  also 
working  models  of  chamber  gymnastic  appliances  for 
ctu-ing  defects.  Messrs.  J.  K.  Whitley  and  Co.,  London 
and  Paris,  showed  the  “Gwynfe”  patent  hammock- 
tent,  which  affords  a portable  weather-proof  shelter  and 
sleeping  place,  quite  independent  of  ropes,  trees,  or 
pegs,  and  foi  ling  up  into  very  small  compass.  M.  J. 
L4ard  contributed  his  appliance  for  permitting  a man 
to  exist  while  surrounded  by  deleterious  gases.  A mask, 
tightly  fitting  the  head,  is  put  in  communication  with 
a pure  air- supply  by  a flexible  tube,  thus  permitting 
the  wearer  to  breathe  both  thi’ough  the  mouth  and  nose. 

M.  Richftrd,  Paris,  an  army  clothier,  finding  that  the 
n.se  of  the  sewing  machine  exercised  an  injurious  effect 
on  the  health  of  his  workwomen,  and  estimating  that 
the  cost  of  any  known  motor  would  swallow  up  too 


large  a proportion  of  the  small  profits  of  his  business, 
devised  an  appliance,  in  which  an  ordinary  French 
poodle,  held  in  a cage  outside  the  centre  of  gravity,  by 
stepping  continually  on  the  outside  of  a drum,  devel- 
opes  siifficient  power  to  drive  four  sewing  machines. 
In  this  moteur-quadrupidc,  which  is  applicable  to  all 
vertebrate  animals,  the  dead  weight  is  turned  to  full 
account,  scarcely  any  muscular  force  is  exerted,  and 
there  is  no  liability  to  accident  or  discomfort.  M. 
Engstrom  .showed  a bit  and  bridle  for  controlling 
unmanageable  horses  by  means  of  an  interrupted 
galvanic  current,  and  also  a manger,  on  the  same  prin- 
ciple, for  curing  horses  of  crib -biting.  M.  Babonneau 
showed  a new  bit,  used  by  the  Cie  G one  rale  d’ Omnibus, 
for  more  effectually  controlling  hor.ses,  without  bearing 
on  the  lower  jaw,  or  giving  them  pain.  The  bit  itself 
is  a tube,  merely  serving  as  a fulcriun  for  the  two  lever.s 
on  each  side,  which,  on  being  pulled  by  the  reins,  draw 
the  muserole  on  to  the  nose,  thus  giving  complete  com- 
mand over  the  animal,  while  his  taking  the  bit  between 
the  teeth  would  not  prevent  its  action. 

Signor  DanieUi,  who  coated  by  electro -metallurgy  the 
plaster  cast  in  the  1878  Exhibition  of  the  equestrian  sta- 
tue of  the  Prince  of  Wales  at  Bombay,  exhibited  some 
wonderful  reproductions  of  ancient  statues,  &c.,  made 
of  hardened  plaster  of  Paris,  coated  by  electro -deposit. 
M.  David,  Paris,  showed  specimens  of  his  universal 
stencil-plate,  or  sheet  of  thin  metal  perforated  with 
fine  elongated  holes,  arranged  in  such  a pattern  that  all 
letters  of  the  alphabet,  with  stops  and  accents,  the 
Greek  capitals,  and  a great  variety  of  ornamental  borders, 
can  be  traced  out  by  it.  Two  modifications  of  the 
electric  pen  were  shown  ; one,  worked  by  a galvanic 
battery,  and  another  driven  by  compressed  air  acting' 
on  valves,  which,  by  gear,  communicate  the  reciprocat- 
ing motion  to  the  needle.  M.  Ruentz  showed  a simple 
little  instrument  for  describing  ellipses  with  the  aid  of 
an  ordinary  set-square.  M.  Delagarde  manufactured, 
in  the  jiresence  of  visitors,  his  binders,  which 

consist  of  two  strips  of  metal,  curved  transversely,  so  as 
to  approach  each  other,  hinged  together  and  kept  closed 
by  two  clasps. 


TRADE  IN  ALIMENTARY  PRESERVES  AT 
NANTES. 

The  productions  from  the  City  of  Nantes,  says  Consul 
Clipperton,  have  a universal  reputation,  and  consists 
chiefly  of  sardines,  tunny  fish,  lobsters,  green  peas, 
asparagus,  choucroute,  meats,  and  g’ame.  The  manu- 
facture of  preserved  vegetables,  meats,  and  game,  is  per- 
formed in  the  establishments  at  Nantes  and  the  suburbs, 
and  that  of  the  fish  in  the  branch  establishments  on  the 
coast  of  Brittany  and  Vendee.  The  yearly  average  of 
the  quantity  manufactured  is  estimated  as: — Sardines 
in  boxes,  4,000,000  kilos  ; tunny  fish,  250,000  ; lobsters, 
4,000;  mackerel,  20,000;  gTeen  peas,  1,600,000 ; as- 
paragus, 25,000 ; and  foie  gras  and  truffled  game, 
400,000  boxes.  The  plantation  of  German  cabbage  for 
making  choucroute  has  succeeded  very  satisfactorily  in 
thisdi.strict.  About  170  acres  of  land  were  planted  with 
this  cabbage,  which  produced  upwards  of  500,000  heads, 
equal  to  750,000  kilos  of  choucroute.  It  is  only  within 
the  last  two  years  that  this  manufacture  has  been 
undertaken,  and  apparently  it  will  be  most  successful, 
and  compete  seriously  with  the  productions  from 
Alsatia,  which  are  now  subject  to  duty  in  being  im- 
ported to  France.  Independently  of  what  is  sold  in 
France,  large  quantities  are  exported  to  England, 
America,  and  the  French  colonies.  A very  important 
contingent  of  this  trade  is  the  manufacture  of  tin  boxes, 
which  gives  continual  employment  to  numerous  estab- 
lishments. On  an  average  12,000,000  boxes  are  annually 
turned  out  of  different  patterns  for  fish  and  vegetables. 
Some  makers  work  solely  for  certain  houses,  others  sell 
what  they  make  to  the  best  purchaser.  Tin  plates 


188 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  January  30,  1880. 


from  England  and  other  parts  are  nsed  in  this  trade. 
The  boxes  for  exportation  to  Spain  and  Algeria  for 
sardines,  and  to  Singapore,  Cayenne,  and  Martinique 
for  preserved  pine-apples,  are  sold  either  finished  or  cut 
and  prepared  for  soldering,  so  as  to  save  the  expenses 
of  carriage.  About  4,000,000  boxes  are  exported 
annually.  During*  the  winter  the  boxes  are  made  for 
the  following  fislung  season,  when  the  workmen  go  to 
the  different  manufactories  on  the  coast  in  order  to  close 
the  boxes  filled.  The  wages  paid  are  good,  especially 
when  the  fishing  is  productive. 


THE  CEYSTALLISATION  OF  CAEBOH. 

The  following  note  on  this  subject  appears  in  the 
Chemical  Neu's,  signed  with  Mr.  Crooke’s  initials  : — 

“Since  sending  the  telegram’*  announcing  that 
carbon  crystals,  apparently  diamond,  could,  without 
difficulty,  be  produced  from  any  carbon  compound,  Mr. 
Mactear  has  sent  me  several  specimens  of  his  supposed 
artificial  diamond.  He  has  also  called  upon  me  with 
other  specimens,  and  has  explained  the  whole  process 
by  which  he  obtains  such  remarkable  results.  As, 
however,  he  has  sent  to  the  Eoyal  Society  a paper, 
which  will  probably  be  read  in  the  course  of  a week  or 
two,  I am  not  yet  at  liberty  to  give  details  of  the 
process. 

‘ ‘ The  general  character  of  the  specimens  now  in  my 
possession  may  be  described  as  irregularly  shaped 
masses  from  1 m.m,.  downwards  in  diameter,  with 
Tounded  angles,  and  showing  no  definite  crystalline 
■appearance.  They  are  whitish  looking,  translucent, 
and,  as  a rule,  lustreless  ; many  pieces  are  almost 
spherical,  and  appear  like  fragments  of  corundum  which 
have  been  water-worn.  Amongst  these  are  perfectly 
clear  fragments  larger  in  size,  some  being  3 or  4 mL.m. 
across,  having  a conchoidal  fracture  exactly  like  glass. 

“ In  a paT)er  ‘On  Molecular  Physics  in  High  Vacua,’ 
Tead  before  the  Eoyal  Society  in  March  last,  and  now 
being  published  in  the  ‘Philosophical  Transactions,’  I 
referred  to  the  remarkable  power  possessed  by  the 
molecular  rays  in  a high  vacuum  of  causing  phosphor- 
escence in  bodies  on  v^^hich  they  fall,  and  I remarked 
that  the  only  body  which  surpassed  Becquerel’s  lumin- 
ous sulphides,  both  in  brilliancy  and  variety  of  colour,  is 
the  diamond.  Most  of  these  gems,  whether  cut  or  in  the 
TOugh,  when  coming  from  the  South  African  fields, 
phosphoresce  of  a brilliant  light  blue  colour.  Diamonds 
from  Brazil  shine  with  different  colours,  such  as  bright 
blue,  pale  blue,  apricot,  red,  yellowish  green,  orange, 
and  light  green.  A beautiful  collection  of  diamond 
crystals,  Idndly  lent  me  by  Professor  Maskelyne,  phos- 
phoresced with  nearly  all  the  colours  of  the  rainbow, 
the  different  faces  glowing  with  different  shades  of 
colour.  On  receiving  the  specimens  from  Mr.  Mactear, 
I immediately  submitted  them  to  the  molecular  dis- 
charge. The  following  are  the  results  I have  at 
present  obtained: — 

“In  a high  vacuum,  the  specimens  phosphoresce 
brightly  of  different  colours — pale  blue,  orange,  apricot, 
and  yellowish  green.  The  clear,  glassy  fragments  are 
also  phosphorescent.  The  appearance  of  the  phosphor- 
escence is  very  similar  to  that  shown  by  small  rough 
diamonds  from  Brazil,  called,  in  the  trade,  ‘ Boart ;’ 
indeed,  had  I not  known  thehistory  of  the  fragments  in  my 
tube,  I should,  from  their  appearance,  have  said  that 
they  were  small  fragments  of  Brazilian  Boart. 

“ The  opaque,  rounded  appearance  of  the  fragments 
is  imlike  that  of  the  natural  diamond,  but,  by  heating  a 
rough  diamond  before  the  blowpipe  until  it  has  partly 
burnt  away,  it  assumes  a very  similar  appearance  to 
that  of  Mr  Mactear’ s crystals,  and  it  is,  therefore,  not 
unlikely,  from  their  mode  of  preparation,  that  these 
crystals  have  undergone  partial  combustion  after  their 
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formation — a fact  which  would  explain  this  difference  in 
appearance.  Other  specimens  having  been  placed  by  Mr. 
Mactear  in  competent  hands,  with  a view  of  determining 
their  hardness  and  chemical  properties,  I have  refrained 
from  making  experiments  in  this  direction.” 


NOTES  ON  BOOKS. 


Gilds:  their  Origin,  Constitution,  Objects,  and  later 

History.  By  Cornelius  Walford,  F.I.A.  London 

(printed  for  private  circulation)  : 1879. 

The  author  fii*st  treats  of  the  origin  and  diversified 
objects  of  these  very  ancient  associations,  and  then  pro- 
ceeds to  review  the  external  history  of  the  Frith-Gilds, 
Ps  eligious  Gilds,  Social  Gilds,  Merchant  Gilds,  Burg- 
Grilds,  and  Craft  Gilds,  adding  some  notes  on  the  more 
prominent  points  in  the  administration  of  their  internal 
affairs.  The  progress  of  Gilds  in  Great  Britain  is  then 
traced  chronologically  through  the  Eoman,  Anglo- 
Saxon,  and  Norman  periods,  up  to  the  present  time,  and 
special  attention  is  given  to  those  founded  in  some  of 
the  chief  cities,  as  London,  York,  Bristol,  Cambridge, 
Birmingham,  Coventry,  &c.  The  author  concludes  his 
essay  in  the  following  words: — “We  have  traced  not 
only  the  origin  of  Gilds,  but  their  transformation  and 
decline  . . . The  proportion  which  have  died  out,  as 
against  those  which  have  gone  through  the  process  of 
transformation,  is  a point  very  difficult  to  determine  of 
the  Gilds  of  the  City  of  London,  which  we  have  seen 
took,  at  a very  early  period,  municipal  form,  the  facts 
are  as  follows  : 76  still  sui’vive,  73  of  which  continue 
to  take  fees  for  admissions  to  freedom  ; 36  have  halls  of 
their  own— -although  many  were  destroyed  by  the  fire  in 
1666  ; 53  are  trustees  for  the  administration  of  bequests ; 
20  have  almshouses  for  decayed  members  and  their 
Avidows  ; and  14  have  established  and  maintain  schools 
in  Anrious  parts  of  the  metropolis,  or  in  the  country. 
Many  are  again  paying  attention  to  the  advancement 
of  the  crafts  with  which  they  Avere  originally  associated  ; 
and  technical  education  in  this  respect  bids  fair  to  be  of 
real  value,  and  may  lead  to  the  preservation  of  indust- 
ries which  Avould  otherArise,  in  the  industrial  compe- 
tition of  nations,  pass  away  in  other  directions.  But 
apart  from  the  revival  of  the  early  Gilds,  there  has 
been  during  the  past  quarter  of  a centimy  or  more  a 
tendency  to  the  establishment  of  new  ones.” 


Primer  of  the  Industrial  Geography  of  Great  Britain 
and  Ireland.  By  G.  Phillips  Bevan,  F.G.S.  London  : 
W.  Swan  Sonnenschien,  and  Allen. 

This  is  the  first  of  a series  of  text-books,  in  which  it 
is  intended  to  explain,  in  simple  language,  the  re- 
sources and  industries  of  each  country,  together  with 
the  physical  and  geographical  causes  that  have  led  to 
their  existence.  The  several  chapters  into  which  the 
volume  is  diAuded  treat  of  metals,  hardware  trades, 
building,  glass,  and  pottery,  textile  trades,  agriculture, 
food,  and  drink,  railways  and  shipping  ports. 


GENERAL  NOTES. 


Architectural  Museum. — Mr.  J.  P.  Seddon  has  com- 
menced a source  of  six  lectures  on  the  history  of  architecture, 
entitled  “ Caskets  of  Jewels,”  at  the  Royal  Architectural 
Museum,  Tuf ton-street,  Westminster.  The  first  lecture  was 
delivered  on  the  27th  inst.,  and  the  suceeding  ones  will  be 
given  on  the  last  Tuesday  evening  in  each  month. 
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Zew  Observatory. — The  report  of  the  Kew  Commit  - 
tee  for  the  year  ending  October  31,  1879,  baa  been  published 
by  the  Royal  Society.  It  contains  a statement  of  the  work 
done  in  the  two  departments  of  magnetism  and  meteorology, 
and  a notice  of  certain  of  the  instruments.  It  appears  that 
196  barometers,  and  4,828  thermometers  have  been  verified 
during  the  year.  Besides  these  last,  53  deep  sea  thermo- 
meters have  been  tested,  the  greater  number  of  which  were 
subjected  in  the  hydraulic  press  without  injury,  to  strains 
exceeding  three  and  a half  tons  on  the  square  inch. 

Telephones  in  America. — An  interesting  trial  was 
made  with  Bell  telephones,  December  26th,  between  Dayton, 
Ohio,  and  Indianapolis,  Indiana,  a distance  of  108  miles. 
The  wires  of  the  American  Union  Telegraph  Company  were 
used,  and  the  experiment  proved  conclusively  the  utility  of 
Bell  telephones  for  distances  within  100  miles.  Conversa- 
tion between  the  exchange  offices  of  the  two  cities  was 
maintained  throughout  the  day.  A circle  of  100  miles  radius, 
with  New  York  as  a centre,  includes  all  the  western  part  of 
Connecticut  as  far  as  New  Haven,  with  its  numerous  large 
and  growing  towns  and  cities;  the  Hudson  River  cities  as 
far  as  Hudson,  taking  in  Poughkeepsie,  Newburg,  Sing 
Sing,  and  other  large  cities;  all  the  cities  and  towns  of  New 
Jersey ; Wilmington  in  Delaware  ; and  Philadelphia, 
Reading,  Easton,  Scranton,  and  other  large  places  in  Penn- 
sylvania. A slight  addition  to  the  radius,  still  without 
much  exceeding  the  distance  between  Dayton  and  Indiana- 
polis, includes  Hartford  on  the  north-east,  and  Baltimore  (m 
the  south-west.  All  these  great  centres  of  population  and 
trade  are  thus  already  within  possible  telephonic  reach  of 
New  York. 

Teachers’  Training  Syndicate. — Mr.  J.  G-.  Fitch, 
M.A.,  H.M.’s  Inspector  of  Schools,  will  deliver  a course  of 
fifteen  lectures,  on  the  “Art  andj  Practice  of  Teaching,” 
before  the  Teachers’  Training  Syndicate,  Cambridge  Univer- 
sity, in  the  Lent  term,  1880,  with  the  object  of  directing 
attention  to  the  general  character  and  conditions  of  success- 
ful teaching,  and  of  investigating  in  detail  the  best  meihods 
of  training  and  instruction  in  connection  with  each  of  the 
ordinary  subjects  in  the  curriculum  of  secondary  and  higher 
schools.  Tne  first  lecture  will  be  on  “ Method,”  the  second, 
third,  and  fourth  lectures  on  “ The  School  and  Discipline,’’ 
the  fifth,  sixth,  and  seventh  on  “Memory,  Examination,  aod 
the  Training  of  the  Eye,  Ear,  Hand,  and  Voice,”  and  the  8th 
to  the  14th  on  subjects  of  study,  such  as  Language,  Mathe- 
matics, Geography,  Physics,  and  History,  the  whole  course 
concluding  with  a discussion  of  other  resources  available  for 
a teacher’s  purposes,  and  other  aims  to  be  kept  in  view;  c.y., 
the  culture  of  the  imagination  and  the  taste ; the  regulation 
of  conduct ; the  shaping  for  each  pupil  of  an  ideal  and  plan 
of  life.  General  recapitulation.  How  to  co-ordinate  the 
various  subjects  of  study,  and  to  give  true  unity  of  purpose 
to  a school  course. 

Application  of  Physics  to  the  Arts. — By  permission 
of  the  Lords  of  the  Committee  of  Council  on  Education, 
the  following  courses  of  lectures  will  be  given,  illustrating 
some  of  the  applications  of  physics  to  the  arts  : — 1.  Captain 
W.Da  W.  Abney, F.R.S.,  will  give  a course  of  six  lectures,  on 
“ Radiant  Energy  and  its  relation  to  Photography,”  on  the 
following  days: — 23rd,  24tb,  25th,  26th,  and  27-h  of 
February,  and  1st  March,  1880  (at  8 p.m.).  'Fee  £1. 
2.  W.  G.  Adams,  M.A.,  F.R.S.,  Professor  of  Phyeics, 
King’s  College,  London,  will  give  a course  of  six  lectures, 
on  “ Electrical  Measurement,  in  relation  to  Telegraphy,”  on 
the  following  days: — 5th,  8th,  9tb,  10th,  11th,  and  12ih 
March  (at  8 p.m.).  Fee  £1.  3.  F.  G.  Barfif,  M.A.,  late 

Professor  of  Chemistry  at  the  Royal  Academy,  will  give  a 
course  of  six  lectures,  on  “ Colour  and  Pigments  is  relation 
to  Painting,”  on  the  following  days:  — 15th,  16th,  17th, 
18th,  19th,  and  22nd  March  (at  8 p.m.).  Fee  £1.  4.  Dr. 
W.  Stone,  M.A.,  will  give  a course  of  six  lectures,  on 
“Sound  in  relation  to  Music  and  Musical  Instruments,”  on 
the  following  days:— Ist,  2nd,  5th,  6tb,  7th,  and  8th 
April  (at  8 p.m.).  Fee  £1.  All  the  above  courses  are 
open  to  women.  The  courses  will  only  be  held  if  not  less 
than  thirty  applications  for  cards  of  admission  are  made  in 
each  case,  not  less  than  a fortnight  before  the  beginning  of 
the  corresponding  couree.  Cards  of  admission  and  detailed 
prospectuses  for  each  of  the  courses  will  be  obtainable  at  the 
publication  st^ll  in  the  South  Kensington  Museum  three 
weeks  before  the  beginning  of  the  corresponding  course.  In 
all  the  courses  a reduction  of  one  half  of  the  fees  will  be 
made  in  favour  of  those  engaged  in  teaching.  All  the 


courses  will  bo  given  in  the  Physical  Lecture  Theatre, 
Science  Schools,  South  Kensington,  S.W.  (Entrance  in 
Exhibition-road.) 

Preparation  of  Rhea  Fibre. — The  Government  of 
India  in  1870,  and  again  in  1877,  ofifei-ed  rewards  for  the  dis- 
covery of  a cheap  and  rapid  mechanical  or  chemical  process 
for  the  preparation  of  rhea  fibre,  which  is  at  pre:»ent  worth 
from  £40  to  £50  per  ton  iu  England.  Fifty  thousand  rupees 
for  the  beet  invention,  and  10,000  rupees  for  the  next  best. 
A keen  competition  promises  to  take  place  shortly  at  Saha- 
ranpur  between  twenty-three  gentlemen  from  England, 
America,  France,  Denmark,  New  Zealand,  Batavia,  Hun- 
gary, and  from  parts  of  India.  The  judges  of  the  trials 
will,  says  the  Homeward  Mail,  have  to  describe  the  pro- 
cesses and  de'ermine  whether  the  conditions  of  the  Govern- 
ment notification  have  been  complied  with  or  not,  while  the 
quality  of  the  fibre  produced  will  be  left  to  experts  at  home. 


MEETINGS  OF  THE  SOCIEl’X* 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

February  4. — “Trade  and  Commerce  with  Siberia, 
via  the  Kara  Sea.”  By  Henry  Seeboioi.  Clements 
R.  Markham,  C.B.,  F.R.S.,  will  preside. 

February  11. — “ A New  Metallic  Compound  and  its 
Application  to  Industrial  and  Artistic  Purposes.”  By 
Granville  Cole,  Ph.D.  George  Godwin,  F.R.S.,  will 
pi-eside. 

February  18. — “The  Euphrates  Valley  Railway.”' 
By  W.  P.  Andrew. 

February  25. — “ The  Noxious  Gases  Bill.”  By  E. 
K.  Muspratt,  F.C.S. 

March  3. — “The  History  of  Musical  Pitch.”  By 
Alex^vnder  J.  Ellis,  F.R.S. 

March  10. — “Recent  Advances  iu  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Sparkes. 

March  17. — “ The  Art  of  the  Silversmith.”  By  W. 
Herbert  Singer. 

April  7. — “Buildings  for  Secondary  Educational 
Purpo.ses.”  By  E.  C.  Robins,  F.S.A.,  F.R.I.B.A. 

April  14. — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A. 

Section  of  Applied  Chemistey  and  Physics. 

Thursday  Evenings,  at  eight  o’clock  ; — 

February  12. — “ Gas  Furnaces  and  Kilns  for  Burn- 
ing Pottery.”  By  Herbert  Guthrie,  C.E. 

April  8.— “ Ou  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Friswell,  F.C.S. 

April  22. — “On  Some  Recent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  R.E., 
F.R.S. 

May  13 — “On  some  Physical  Applications  of 
Light.”  By  Prof.  W.  G.  Adams,  F.R.S. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

January  30. — “Herat.”  By  Colonel  G.  B.  Mallesou, 
C.S.I.  Admiral  Selwyn  will  preside. 

February  20. — 

March  5. — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambery. 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 
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Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

Febettaet  3. — “ Social  and  Commercial  Prospects  in 
the  Transvaal.”  By.  the  Bev.  G-.  Blencowe  (late  of 
the  Transvaal  and  Natal).  W.  C.  Seegeaunt,  C.M.G-., 
Tvill  preside. 

FimEirAET  24. — “ Views  of  Colonization.”  By 
William:  Foestbe,  of  New  South  Wales.  Sir  Chaeles 
Nicholson,  Bart. , will  preside. 

Maech  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 

E. N. 

Apeil  6. — “Art  in  Japan.”  By  C.  Pfoundes. 

Apeil  27. — “Iceland  and  its  Besources.”  By  C.  G-. 
W.  Eocs, 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Bev.  James  Sibeee,  jun., 

F. B.G.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock ; — 

The  Second  Course,  “ On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S.,  will  be  delivered  on  February  2, 
9,  17,  23  ; March  1,  8. 

Lectuee  I.“Febeuaey  2. 

Sources  of  India-rubber.  Chemical  and  physical 
properties.  Behaviour  with  chemical  reagents.  Action 
of  various  solvents.  Effects  of  heat,  cold,  and  light. 

Lectuee  II. — Febeuaey  9. 

Mechanical  and  chemical  purification.  Working-  of 
nnvulcanised  caoutchouc.  Formation  of  blocks,  sheets, 
and  threads.  Elastic  Avehbing.  Other  uses  of  nn- 
vulcanised  India-rubber. 

Lectuee  III. — Febeuaey  16. 

Vulcanisation  of  India-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of  the 
sulphuretting  material.  Considerations  on  the  use  of 
comhined  sulphur  rather  than  the  free  substance. 
VariouB  methods  of  vulcanising-.  Effects  of  temperature 
and  time.  Destructive  action  of  fatty  oils  on  India- 
ruhher, 

Lectuee  IV. — Febeuaey  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  applications  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vulcanised  caoutchouc  in  the  dv/elling-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 

Lectuee  V. — Maech  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  jthysical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 

Lectuee  VI. — Maech  8. 

Gutta-percha.  Sources.  Chemical  natm-e  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  indiistrial  arts.  Vulcanisation  of 
gutta-percha. 

Every  member  is  entitled  to  introduce  one 
visitor  to  each  Lecture. 


IfEETINGS  FOE  THE  ENSUING  WEEK. 

M®xdat,  Fe».  2rfi>... society  of  AETS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Thomas  Bolas, 
“ The  Manufacture  of  India-Rubber  and  Gutta-Percha.” 
(Lenture  I.) 

Farmers’  Club,  Inns  of  Court  Hotel,  Holbom,  W.C., 
4 p.m.  Mr.  Finlay  Dun,  “ American  TToduction  of 
Wheat  and  Meat.” 


Royal  Institution,  Albemarle-street,  TV.,  5 p.m.  General 
Monthly  Meeting. 

Society  of  Engineers,  6,  Westminster-chambers,  7h  p.m. 
Inaugural  Address  by  the  Pi-esident,  Mr.  Joseph 
Bemays,  and  Presentation  of  Ihemiums  for  Pai)er.s 
read  dm-ing  the  Year. 

Royal  United  Service  Inst.,  Whitehall-yard,  S.W.,  8^ 
p.m.  Mr.  B.  Tower,  “ Tow-er’s  Revolution  Indicator.” 
Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Mr. 
Hormuzd  Rassam,  “ Late  Assyrian  and  Babylonian 
Research.” 

London  Institution,  Finsbnrj--cu-cns,  E.C.,  5 p.m.  Prof. 

Armstrong,  “ The  Hi.stoi-y  of  Chlorine.” 

Social  Science  Association,  and  Society  for  Promoting  the 
Amendment  of  the  Law,  1,  Adam-strect,  Adelphi, 
W.C.,  8 p.m.  Mr.  Stephen  S.  Alford,  “ The  Habitual 
Drunkard’s  Act  of  1879  ; the  Class  of  Persons  for  whom 
it  is  intended,  and  how  it  may  be  Administered  ; with 
an  Account  of  a Recent  Visit  to  the  American  Inebriate 
Homes.” 

Tuesd.vy,  Feb.  3rd... SOCIETY  OF  AETS,  John-street,  Adelphi, 
W.C. ,8  p.m.  (Foreign  and  Colonial  Section.)  Rev.  G. 
Blencowe  (late  of  the  Transvaal  and  Natal),  “ Social 
and  Commercial  Prospects  in  the  Transvaal.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 

E.  A.  Schafer,  “Physiology  of  Muscle.”  (Lecture  IV.) 
Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  of  Arts),  11  a.m.  Discussion  of  one  or  more 
of  the  following  subjects: — “ Local  Rating,”  “Railway 
Freights,”  “The  Malt  Tax,”  and  “A  Minister  of  Agri- 
cultm-e.” 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Discussion  upon  “Fixed  and  Movable 
Weirs,”  and,  time  permitting,  Mr.  J.  J.  Webster,  “Iron 
and  Steel  at  Low  Temperatures.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  8 1 p.m. 
Biblical  Arch8eology,  9,  Conduit-street,  W.,  8^  p.m. 
Zoological,  11,  Hanover-square,  W.,  8.^-  p.m. 

Wednesday,  Feb.  4th. ..SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,8p.m.  Mr.  Henry  Seebohm,  “Trade 
and  Commerce  with  Siberia,  via  the  Kara  Sea.” 
Geological,  Biuiington-house,  W.,  8 p.m.  1.  Pi-ofessor 
John  W.  Judd,  “The  Oligocene  Strata  of  the  Hamp- 
shire Basin.”  2.  Mr.  George  Robert  Vine,  “A  Review 
of  the  Family  Diastoporidee,  for  the  parposc  of  Classi- 
fication.” 3.  Mr.  W.  H.  Twelveti’ees,  “ A New 

Theriodont  Reptile  from  the  Upper  Permian  Cupriferous 
Sandstones  of  Kargalinsk,  near  Orenburg,  in  South- 
Eastern  Russia.” 

Entomological,  11,  Chandos-strcct,  W.,  7 p.m. 
Pharmaceutical,  17,  Bloomshury-square,  W.C.,  8 p.m. 
1.  Mr.  H.  Collier,  “Tincture  of  Senega  as  an  Emulsify- 
ing Agent.”  2.  Professor  Redwood,  “ The  Diffu,sive 
Properties  of  some  Preparations  of  Iron,  in  Relation  to 
Dialysed  Iron.” 

Archseological  Association,  32,  Sackville-street,  W.,  8 p.m. 

Mr.  John  Brent,  “Dozmare  Pool,  Cornwall.” 
Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 

Thursday,  Feb.  5th.... Royal,  Burlington-house,  W.,  ^ p.m. 
Antiquaries,  BurKngton-house,  W.,  82  p.m. 
linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  C.  B, 
Clarke,  “ Remarks  on  the  Order  Commelynacese.”  2. 
Mr.  H.  M.  Brewer,  “ The  Salmonida?  and  other  Fish 
introduced  into  New  Zealand  Water.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mr.  R.  W. 
Atkinson,  “ Contributions  from  the  Laboratory  of  the 
University  of  Tokio,  Japan,  on  Persulphocyanate  of 
Silver.”  2.  Mi-.  H.  F.  Moiiey,  “Methylated  Dioxethy- 
lenamines.” 

London  Institution,  Finsbm-y-circus,  E.C.,  7 p.m.  Mr. 

H.  H.  Statham,  “ Elements  of  ^ri-chitectural  Designs.” 
South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Albermarle-street,  W.,  3 p.m.  Prof. 

Dewar,  “Recent  Chemical  Progress.”  (Lecture  II.) 
Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 
Royal  Society  Club,  Wfilis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 

S. W.,  7 p.m.  Mr.  H.  Ellis  Hill,  “ Com  Mills.” 
.crirchseological  Institution,  16,  NewBurlLngton-street,  W., 

4 p.m. 

Friday,  Feb.  6th.... Royal  United  Service  Institution,  Whitehall- 
yard,  S.W.,  3 p.m  Colonel  C.  B.  P.  Nugent,  “Aspects 
of  Home  Defence.” 

Royal  Institution,  Albermarle-street,  W.,  8 p.m.  Weekly 
meeting.  9 p.m.  Dr.  Huggins,  “ Photographic  Spectra 
of  Stars.” 

Geologists’  Association,  University  College,  W.C.,  8 p.m. 
Philological,  University  College,  W.C.,  8 p.m.  1.  Mr. 

T.  B.  Sprague,  “ Some  Differences  between  the  Speech 
of  Edinburgh  and  London.”  2.  Mr.  Benj.  Dawson, 
“ The  Middle  Voice  in  Virgil’s  ‘ ^neid,’  Book  VI.”  3. 
Mr.  Hy.  Nicol,  “ English  Etymologies,  Correcting  some 
of  Prof.  Skeat’s,  Part  III.” 

Saturday,  Eeb.  7th. ..Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Ernst  Pauer,  “ Handel,  with  Musical 
lUustmtions.” 
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FRIDAY,  FEBRUARY  1880. 


AU  communications  for  (he  Society  should  he  addressed  to  the  Secretary^ 
Johnstreet,  Adelphx,  London,  W.O. 


BERLIN  EXHIBITION  OE  E.\RTHENWARE. 

The  following  correspondence  on  an  Exhibition 
of  Earthenware,  Cement,  Gypsum,  &c.,  to  be  held 
at  Berlin,  in  June  of  the  present  year,  has  been 
forwarded  to  the  Council  of  the  Society  by  the 
Secretary  of  the  Committee  of  Council  on  Educa- 
tion ; — 

Science  and  Art  Department, 

30th  January,  18S0. 

Sir, — I am  directed  by  the  Lords  of  the  Committee  of 
Council  on  Education  to  transmit  to  you  the  accompany- 
ing papers,  which  have  been  forwarded  to  this  office  by 
the  Board  of  Trade,  relating  to  an  International 
Ex;hibition  of  Earthenware  proposed  to  be  lield  at  Berlin 
this  year. 

I am  to  request  you  to  be  good  enough  to  submit 
these  papers  to  the  Council  of  the  Society  of  Arts,  who 
may  possibly  consider  it  desirable  to  cause  them  to  be 
issued,  for  the  information  of  such  manufacturers  of 
ceramic  wares  as  may  be  personally  interested  in  taking 
part  in  an  Exhibition,  which  would  appear  to  be  directly 
connected  with  this  important  branch  of  manufacture. 

I am.  Sir,  your  obedient  servant, 

Noeman  MacLeod. 

n T.  Wood,  Esq., 

Society  of  Art.«,  John-.street,  Adelplii,  W.C. 


[Translation.] 

Berlin,  November  15th,  1879. 

I hereby  inform  the  Board  of  Trade,  London,  that  an 
Exhibition  of  Earthenware,  Cement,  Gypsum,  <S:c.,  will 
be  held  at  Berhn  from  June  29th  to  August  10th,  1880, 
of  which  the  enclosed  papers  will  give  the  necessary 
information. 

It  is  most  desirable  for  the  promotion  of  the  Inter- 
national Exhibition,  that  foreign  countries  should  take 
a prominent  part  in  it,  and,  therefore,  I ask  you  kindly 
to  give  us  all  the  influence  in  your  power,  to  further 
this  branch  of  industry. 

Tlie  appointed  Commission  would  be  much  obliged 
if  the  Board  of  Trade  would  announce  the  Exhibition, 
and  kindly  inform  the  respective  firms,  and  ask  them 
to  take  part  in  the  forthcoming  Exhibition. 

If  the  Board  of  Trade  should  wish  to  distribute 
prizes  at  the  close  of  the  Exhibition,  the  Commissioners 
would  be  much  obliged  for  information  on  this  point. 

Your  obedient  servant, 

_ ^ (Signed)  S.  Paul  Loeff. 

To  the  Board  of  Trade,  Tiondon. 


[Translation.] 

International  Exhibition  of  Earthenware,  Chalk,  Cement^ 

and  Gypsum  Industry  at  Berlin,  from  June  29th 

to  August  lOth.  Buies  for  sending  objects  to  the  Ex~ 

hibition. 

1.  Only  such  objects  can  be  sent  to  the  Exliibition 
as  are  directly  or  indirectly  made  of  brick,  tiles,  earthen- 
ware, chalk,  cement,  or  gypsum. 

2.  The  committee  has  to  decide  about  the  named 
objects,  and  of  the  amount  of  space  granted  to  the 
exhibitors. 

3.  Application  must  be  made  before  the  15th  March, 
1880,  but  it  is  most  desirable  to  have  the  applications 
as  early  as  possible,  so  that  the  space  may  be  fixed, 
especially  as  there  is  the  prospect  of  nearly  all  nations 
taking  part  in  the  Exhibition. 

4.  The  forms  of  application  are  to  be  made  in  dujfli- 
cate  by  each  of  the  exhibitors,  and  to  be  sent  to  the 
president  of  the  committee — Herrn  Paul  Loeff,  Privat 
Baumeister,  Berlin,  S.'VV. 

5.  Should  the  object  be  admitted,  a certificate  of 
admittance  will  be  made  out  on  the  information  paper, 
which  at  the  same  time  contains  a declaration  of  the 
Exhibition.  One  of  the  application  papers  will  be  re- 
turned as  a receipt.  Only  those  exhibitors  who 
pos.sess  a receipted  form,  can  be  admitted  to  exhibit 
different  objects. 

G.  All  the  admitted  objects  must  be  at  their  proper 
places  (appointed  by  the  committee)  three  days  before 
the  opening  of  the  Exhibition,  in  perfect  order  and  dry 
colours.  The  committee  reserves  the  right  of  deciding 
about  the  unoccupied  space,  without  being  obliged  to 
return  the  money.  Other  places  than  those  given  by 
the  committee,  are  not  allowed  to  be  used. 

7.  The  committee  wiU  give  a number  to  each  object, 
before  it  is  placed  in  the  Exhibition  Building,  which  will 
correspond  with  the  number  in  the  Exhibition  Cata- 
logue. This  number  must  be  fixed  to  each  object,  so 
that  it  can  be  seen  for  the  whole  time  the  Exhibition  is 
open. 

8.  All  exhibitors,  their  agents,  or  their  workmen, 
must  submit  themselves  to  the  committee,  or  to  the 
officials  of  the  Exhibition. 

9.  The  committee  does  not  undertake  any  resi)onsi- 
bility  in  case  of  damage  or  loss  of  those  objects,  which 
are  brought  to  the  Exhibition,  but  they  will  take  the 
greatest  care  in  watching  the  objects.  Eire  or  light 
can  only  be  used  by  specially  written  allowance  from 
the  committee. 

10.  The  committee  will  undertake  to  arrange  for  the 
Fire  Insurance  if  desired,  but  the  expenses  fall  upon  the 
exhibitors. 

1 1 . The  price  for  space  occupied  is  fifteen  marks  per 
square  metre  ; unoccupied  space  will  be  eight  marks  the 
square  metre.  The  minimum  price  for  occupied  space 
will  be  twenty  marks,  and  for  unoccupied  space  twelve 
marks,  per  square  metre. 

12.  The  exhibitors  must  clear  their  objects  immedia- 
tely after  the  Exhibition  is  closed,  but  no  object  can 
be  removed  before  the  final  closing. 

13.  An  Exhibition  Agency,  which  will  be  put  under 
the  control  of  the  committee,  will  carry  out  all  com- 
missions given  by  exhibitors  for  a small  payment. 
The  exhibitors  have  to  take  upon  themselves  the 
transport  of  the  Exhibition  objects,  as  well  as  unpack- 
ing, arranging,  and  repacking.  The  committee  has 
made  arrangements  to  have  the  work  done  by  their 
agents  at  a small  expense,  in  order  that  the  exhibitors 
may  be  saved  from  overcharge,  as  has  been  the  case 
at  former  Exhibitions.  If  desired  by  exhibitors, 
artisans  and  workmen  can  be  pro^uded  for  by  the  com- 
mittee at  the  lowest  rate. 

14.  No  exhibitor  is  allowed  to  put  an  en^ne  into 
motion  before  he  has  obtained  special  permission  from 
the  committee.  This  permis.sion  will  be  given  on  the 
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fulfilment  of  the  rules.  The  supply  of  the  necessary 
material  is  to  fie  arranged  in  each  case  with  the  com- 
mittee. 

15.  If  special  architectural  plans  are  desired,  they 
have  to  fie  named  under  No.  9 in  the  forms  of  announce- 
ment ; if  necessary,  designs  should  fie  added.  At  the 
wish  of  the  exhibitors,  the  committee  will  undertake 
the  erection  of  such  engines  as  are  required. 

16.  Those  exhibitors  who  want  special  foundations 
must  have  them  erected  by  the  committee,  and  pay  the 
necessary  expenses. 

17.  Prizes  will  fie  given  in  each  section,  but  a juror 
cannot  fie  an  exhibitor  in  his  own  section.  The  names 
of  the  jury  will  fie  published  in  the  middle  of  July. 

18.  The  Exhibition  Catalogue  will  contain  advertise- 
ments, and  each  exhibitor  can  make  use  of  the  allotted 
space  by  paying  75  pfennings  (or  9^d.)  for  dt,  petit  line. 

19.  The  committee  reserves  the  right  of  altering 
these  rules,  and  retains  the  power  of  refusing’  such 
applications  as  are  thought  unsuitable. 

20.  Demand  will  be  made  for  the  return  by  the  rail- 
way authorities,  gratis,  of  all  objects  which  are  not 
sold,  the  result  of  which  will  be  published  in  due 
time. 

The  President  of  the  Committee, 

Paul  Loeff, 


PROCEEDINGS  OF  THE  SOCIETY. 


the  way  to  India  was  always  open.  But  tho 
other  great  conquerors — Alexander  the  Great, 
Mahmud,  Chingiz  Khan,  Taimur,  Nadir  Shah, 
and  Ahmad  Shah — all  took  care  to  secure  Herat 
before  they  invaded  India.  Alexander  proved 
that,  that  gate  secured,  the  line  of  the  Indus  was 
no  real  defence  for  India;  Mahmud,  of  Ghazni, 
proved  that  the  frontier  held  by  Jaipal  and 
Anandpal — a frontier  very  similar  to  that  occupied 
by  the  British  up  to  the  end  of  1877,  for  it  em- 
braced the  Pashawar  valley,  and  stretched  up  to 
the  entrance  to  the  Khaibar — was  not  defensible. 
The  armies  of  Chingiz  Khan  forced  the  barrier  of 
the  Indus  and  ravaged  the  Panjab.  Taimur  en- 
countered little  resistance  in  his  invasion  of  India. 
Neither  Nadir  Shah  nor  Ahmad  Shah  met  with 
any  serious  obstacle  between  the  frontier  of  the 
Panjab  and  the  Satlaj.  Their  difficulties  began 
after  crossing  that  river. 

It  is  this  fact  which  invests  Herat,  at  the  present 
moment,  with  such  extraordinary  interest — the 
fact  that  the  greatest  conquerors  whom  the  world 
has  ever  seen  on  Asiatic  ground  were  careful 
to  secure  the  gate  she  represented  before  they 
penetrated  beyond  it ; that  the  one  conqueror  of 
India  who  neglected  this  precaution  bequeathed 
to  his  children’s  children  an  heirloom  of  weak- 
ness, which  ended  in  the  virtual  overthrow  of  his 
dynasty.  The  Moghol  monarchy  never  recovered 
the  two  invasions  of  Nadir  Shah  and  Ahmad 
Shah. 


INDIAN  SECTION. 

Friday,  January  30th,  1880 ; Admiral  Selwyn 
in  the  chair. 

The  paper  read  was — 

HERAT. 

By  Colonel  G.  B.  Malleson,  C.S.T. 

The  position  of  Herat  invests  the  city  and  the 
province  of  that  name  with  a peculiar  importance. 
All  the  conquerors  of  India,  the  English  alone  ex- 
cepted, have  penetrated  into  that  country  from  the 
north,  and  all  those  conquerors,  excepting  one, 
have  entered  by  the  gate  of  Herat.  The  exception 
was  the  founder  of  the  Moghol  dynasty— the 
Emperor  Babar.  But,  although  Babar  did  not 
possess  Herat  when  he  made  the  invasion  which 
was  the  prelude  to  the  conquest  of  India,  he  did 
possess  the  gate  second  only  to  Herat  in  import- 
ance— the  gate  of  Kandahar.  It  is  a fact  well 
worthy  to  be  studied,  that  the  three  invasions  of 
India  attempted  by  Babar  prior  to  the  fourth  and 
successful  invasion  were  baffled  solely  because  he 
had  not,  at  the  time,  a secure  hold  of  Kandahar. 
The  fourth  succeeded  only  after  Babar  had,  in  the 
interval,  taken  the  strongest  measures  to  make  his 
hold  on  that  city  certain.  At  this  period  Khorasan, 
the  province  of  which  Herat  is  the  capital,  was  the 
battlefield  of  the  Persians  and  the  Uzbeks.  Neither 
of  these  rivals  had  any  thought  of  India.  Babar 
then  contented  himself  with  securing  the  lesser 
gate.  He  conquered  India.  Herat  fell  into  the 
hands  of  Persia.  The  folly  of  securing  only  the 
lesser  gate  of  Kandahar  was  shown  a hundred 
years  later,  when  Persia,  having  still  the  greater 
gate,  conquered  also  the  lesser.  From  that  time 


Herat  was  for  many  years — she  may  be  styled 
still — the  capital  of  eastern  Khorasan.  Situated 
in  the  fertile  valley  of  the  Herirud,  the  city  has 
been  famous  for  the  purity  of  its  air,  the  salubrity 
of  its  climate,  the  abundance  and  excellence  of  its 
water  supply.  From  time  immemorial  the  pro- 
verb has  been  current,  ‘ ‘ Khorasan  is  the  oyster 
of  the  world,  and  Herat  is  its  pearl.”  To  the 
question  asked  in  its  early  days,  ‘ ‘ Which  is  the 
most  glorious  city  in  Asia  ?”  the  streotyped  reply 
has  been  “ If  you  speak  the  truth,  you  must  say 
Herat.”  It  is  this  city,  and  the  surroundings  of 
this  city,  I propose  to  describe  this  evening,  accom- 
panying the  description  with  a brief  outline  of 
their  early  history.  I shall  then  proceed  to  indicate 
the  position  which  the  city  occupies  with  respect 
to  Sarrakhs,  to  Merv,  and  to  the  Oxus,  towards 
the  north ; to  Persia  towards  the  west ; and  to 
Kandahar  towards  the  south.  I shall  conclude 
by  demonstrating  the  physical  causes  which  make 
Herat,  in  very  deed,  the  gate  of  India. 

The  Herirud,  or  river  of  Heri,  rises  in  the  moun- 
tains of  Hazarah,  on  the  western  declivity  of  the 
Koh-i-Baba.  Its  source  is  described  by  Conolly  as 
“a  pool  of  gently  bubbling  springs,  where  the  boil- 
ing point  showed  an  elevation  of  9,500  feet.”  Up  to 
its  junction,  near  the  village  of  Chiraghdan  with  a 
lower  branch,  known  as  the  Sir  Tingalab,  the 
main  branch  bears  the  name  of  J angalab,  but  from 
this  point  the  united  streams  are  called  the  Herirud. 
From  the  sources  above  indicated  the  river  takes  a 
course  of  about  three  hundred  and  fifty  miles 
almost  due  westward,  to  a point  three  miles  south 
of  Herat.  Thence  it  continues  its  course,  at  first 
westerly,  but  bearing  gradually  to  the  north-west 
for  more  than  fifty  miles.  It  then  turns,  almost 
suddenly,  due  north,  runs  in  that  direction  for 
about  two  hundred  miles,  assumes,  after  passing 
Sarrakhs,  the  name  of  Taj  and,  and  under  that 
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name  is  lost  in  the  sands  and  swamps  of  the  great 
Turkman  desert. 

The  valley  which  this  river  waters  is  the  most 
fertile  valley  in  Central  Asia.  Narrow  at 
Chiraghdan,  it  opens  out  at  the  village  of  Obeh, 
some  50  miles  west  of  Herat,  to  a Avidth  of  8 
or  10,  gradually  increasing  at  Marwa  to  12,  and 
a few  miles  further,  to  15  miles.  To  fertilise 
this  valley,  the  earlier  rulers  of  the  country  • 
the  princes  of  the  Seljuki  and  Turki  dynasties— 
ordered  the  construction  of  numerous  water 
courses,  canals,  and  reservoirs.  The  artificial  aque- 
ducts so  constructed  carried  the  abundant  water  of 
the  Herirud  throughout  the  length  and  breadth  of 
the  valley,  and,  acting  on  a soil  naturally  rich, 
caused  it  to  produce,  in  the  richest  abundance,  the 
corn  and  the  fruit  which  form  the  sustenance  of 
life.  There  resulted  from  this  fertility  a prosperity 
unsurpassed  in  Central  Asia.  The  valley  of  the 
Herirud  came,  even  in  those  days,  to  be  termed  its 
garden,  and,  as  a natural  consequence,  the  chief 
city  of  the  valley  came  likewise  to  be  known  as  its 
granary.  The  prosperity  of  the  granary  and  the 
garden  went  hand-in-hand  ; that  of  the  former 
depending,  in  a great  degree,  on  the  Avell-being  of 
the  latter. 

Not,  however,  absolutely.  A glance  at  the 
map  will  show  that  Herat  occupies  a central 
point,  on  which  converge  the  roads  leading  to 
Kabul,  to  Kashmir,  to  India  on  the  one  side,  and 
to  Bokhara,  Persia,  Arabia,  Turkey,  and  even 
Europe  on  the  other.  The  trade  of  those  countries 
then  centred  in  the  city  ; their  richest  p>roducts 
were  sent  to  its  bazaars  to  be  sold  and  to  be  ex- 
changed. It  was  this  great  fact  Avhich  caused  the 
earlier  monarchs  of  Ilerat  to  spend  the  wealth 
accruing  to  the  city,  as  the  capital  of  the 
garden  of  Central  Asia,  in  the  erection  of  magnifi- 
cent markets  and  splendid  caravansaries.  Those 
monarchs  saw  plainly  that  the  interests  of  Herat 
lay  in  fitting  her  to  be,  par  excellence,  a city  for 
merchants ; a city  which,  attracting  trade  by 
its  situation,  would  keep  it  by  providing  the 
traders  with  such  luxuries  and  appliances  as  Avould 
endow  it  with  the  properties  of  an  unequalled 
market,  and  a perfect  haven  of  rest.  It  was 
this  policy  which  gave  birth  to  the  proverb 
I have  already  quoted.  “ Which  is  the  most 
glorious  city  in  Asia?”  “ If  you  speak  the  truth, 
you  must  say  Herat.”  Such  were  its  beginnings. 
In  the  twelfth  century  its  prosperity  Avas  already 
assured.  The  city  could  then  boast,  in  addition 
to  its  public  market,  of  12,000  retail  .shops,  6,000 
public  baths,  caravansaries,  and  AA^ater  mills,  350 
schools  and  seminaries,  and  144,000  occupied 
houses. 

This  commercial  prosperity  boAved  before  the 
ravages  inflicted  by  the  armies  of  Chingiz  Khan 
and  Taimur.  The  buildings  and  the  ornaments 
of  the  city  suffered  indeed  enormously  for  the 
moment,  but  the  damage  to  commerce  was  pass- 
ing. These  conquerors  differed  in  one  important 
respect  from  the  Afghans.  Savage  as  Avere  their 
natures  in  some  re-^pects,  they  Avere  yet  gifted 
with  the  instincts  of  statesmen.  They  Avould 
sweep  on,  destroying  to  satisfy  the  ruder  passions 
ef  their  soldiers,  but  they  did  not  remain,  to 
crush  out  every  symbol  of  life.  Taimur, 
though  he  treated  Herat  Avith  great  and  un- 
necessary severity,  could  not  shut  his  eyes 


to  the  natural  capabilities  of  the  place.  So 
much  indeed  was  he  penetrated  by  the  advan- 
tages offered  by  its  splendid  situation,  that, 
from  a distant  part  of  Asia,  he  sent  his  son, 
Miran  Shah,  to  repair  the  damages  his  own  soldiers 
had  committed.  Subsequently,  he  bestowed 
Khorasan  with  two  other  provinces  on  his  son, 
Shah  Rokh.  That  prince  made  Herat  his  capital. 
He  retained  it  as  his  capital  when,  on  the  death  of 
Taimur  in  1405,  he  succeeded  to  his  father’s 
dominions. 

Then  ensued  more  than  forty  years  of  prosperity 
for  Herat — years  during  which  the  city  was 
beautified  to  an  extent  unknown  elsewhere  in 
Central  Asia,  whilst  its  commerce  made  strides 
not  less  rapid.  The  twenty- three  years  of  disputed 
succession  which  followed  the  death  of  Shah  Rokh 
checked  but  little  the  prosperity  to  which  he  had 
given  so  great  an  impulse.  The  reign  of  Sultan 
Husen  Mirza  which  then  followed  and  covered 
thirty-five  years,  brought  the  glory  of  Ilerat  to  its 
culminating  point.  During  his  reign ^ Herat  Avas 
emphatically  the  queen  of  Central  Asia.  In  the 
magnificence  of  her  public  ^ buildings,  in  the 
splendour  of  her  markets,  in  the  Avealth  and 
prosperity  of  her  people  she  was  without  a rival. 
Nor  was  this  all.  Under  the  rule  of  this  able 
sovereign,  Herat  became  the  resort  of  the  inost 
famous  philosophers,  poets,  and  divines  in  Centra 
I Asia.  The  Avise  policy  which  attracted  these  men 
to  the  city  provided  ample  fields  for  the  exercise 
of  their  acquirements,  and  thus  worked, 
most  practical  manner,  for  the  civilisation  and  the 
contentment  of  the  people. 

The  gradual  decadence  of  Herat  dates  from  the 
death  of  this  prince  in  1506.  A wise  and  poAverful 
prince  can  decree  almost  every  eventuality,  this 
alone  excepted,  that  he  be  succeeded  by  princes  as 
wise  as  himself.  The  sons  of  Husen  Mirza  Avere 
unAAuse.  The  Uzbeks  expelled  them  from  Herat, 
and  Khorasan  then  became  the  battlefield  on 
Avhich  that  Avarlike  people  contended  for  supre- 
macy Avith  the  Persians.  After  many  changes  of 
fortune,  the  contest  was  decided  in  1537  by  the 
retreat  of  the  Uzbeks.  Khorasan  thus  fell  to 
Persia. 

The  rule  of  the  Safvi  dynasty  inaugurated  a new 
system  for  Herat.  The  efforts  of  the  princes  of 
this  race  Avere  directed  to  found  a neAv  capital  in 
Khorasan  to  supplant  the  old  one.  They  selected 
Mashad  for  this  purpose.  For  a hundred  and 
eighty  years  the  Persian  monarchs  exerted  all 
j their  poAver  and  all  their  influence  to  divert  the 
trade  line  from  Herat  to  that  place.  Their  direct 
i efforts  failed.  Mashad  possessed,  indeed,  the  direct 
I trade  line  with  China,  but  the  commerce  of  the 
I other  countries  I have  referred  to  would  not  quit 
I the  royal  road.  In  many  points,  indeed,  Herat 
! suffered.  She  ceased  to  be  a capital— even  a seat  of 
Government.  The  learned  of  Central  Asia,  no 
longer  supported,  quitted  her  walls.  Her  palaces 
crumbled,  her  royal  gardens  became  deserted,  and 
I the  country  seats  in  the  Murghab  Valley  were 
I gradully  abandoned.  But,  as  a commercial  centre, 

I she  still,  for  180  years,  held  her  own.  Worse  days 
I were,  however,  in  store  for  her. 

I In  1717,  Herat  was  occupied  by  the  Abdali 
‘ Afghans.  The  hold  of  those  barbarians  of  the 
mountain  upon  the  commercial  city  has— Ihe short 
interval  of  the  supremacy  of  Nadir  Shah  excepted 
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— ^lasted  to  the  present  day.  It  is  there  now.  For 
upwards  of  a century  and  a half  Herat  has  groaned 
n.nder  the  rule  of  unlettered  barbarians,  who  never 
improve;  of  destroyers  who,  adepts  at  pulling 
down,  never  repair;  of  ruffians,  who  rob  and 
murder  and  plunder  now  just  as  they  robbed  and 
murdered  and  plundered  a century  and  a half  ago ; 
and  of  oppressors,  who  stifle  trade  and  harry 
traders.  These  Afghan  tyrants  never  reason. 
'They  are  too  shortsighted  to  examine  the  problem 
of  the  result  on  their  own  wealth  of  a fair 
-patronage  of  trade ; of  the  gain  that  would 
accrue  to  themselves  by  securing  for  commerce 
free  ingress  into  and  egress  from  the  city 
which  is  theirs  only  by  conquest.  It  has 
never  occurred  to  them  that  it  was  their  in- 
terest to  procure,  at  least,  security  for  traffic.  Far 
-from  doing  this,  they  have  laid  upon  the  traders  a 
- tariff,  which  is  all  but  prohibitory  ; they  have  con- 
nived at  the  plunder  of  caravans  outside  the  city 
walls.  By  their  cruel  treatment  of  the  artisans 
' they  have  driven  the  best  of  them  to  Mash  ad,  thus 
effecting,  by  their  cruelty,  a result  which  more 
polished  Persia  had  failed  to  compass.  The  con- 
sequence is  that  the  great  market,  once  the  glory 
of  Central  Asia,  is  all  but  deserted ; the  caravan- 
saries are  in  ruins,  of  many  of  the  palaces  scarcely 
a trace  remains,  the  people  are  bowed  down  to  the 
=dust,  and  the  beautiful  valley  is  overrun  by 
nnarauders. 

The  evil  has  been  gradual.  So  buoyant  were  the 
Tesources  of  the  city,  that  it  required  many  years 
of  constant  pressure  of  the  heavy  hand  of  the 
Afghan  to  keep  them  down.  Mr.  Forster,  who  was 
at  Herat  in  1783,  describes  the  city  as  far  surpass- 
ing Kandahar  in  the  extent  of  her  markets  and 
dhe  amount  of  her  merchandise.  In  the  caravan- 
saries he  met  about  a hundred  bankers  and  traders 
from  India,  all  well-to-do  men,  possessing  the 
highest  credit.  Kearly  thirty  years  later.  Captain 
Christie  was  able  to  give  an  account  which,  by  i 
.comparison  with  the  present,  is  bright  and  glow- 
ing. As  far  as  his  eye  could  reach  he  saw  orchards, 
and  gardens,  and  corn-fields.  Coming  from  Sabz- 
war,  he  had  to  ride  for  two  hours  between  luxuriant 
fields  and  gardens  before  reaching  the  Herirud, 
.and,  crossing  that  river,  two  hours  further  through 
a similar  country  ere  he  could  arrive  at  the  city 
^ate.  In  the  market  he  found  wares  from  India, 
from  Persia,  from  the  shores  of  the  Caspian,  from 
Orenberg,  from  Samarkand,  and  from  Afghanistan. 
Herat  was  still  holding  her  own. 

Twenty-one  years  later,  Conolly  records  a sad 
falling  off.  The  capabilities  of  the  country,  indeed, 
he  describes  to  be  far  greater  than  he  had  ex- 
pected; but,  he  adds,  these  had  been  wasted  partly 
by  the  internal  misrule  of  the  Afghans,  partly 
by  their  inability  to  prevent  the  raids  of  other 
tribes. 

The  later  writers,  Ferrier  and  Vambery,  note  a 
still  further  declension.  The  latter,  who  visited 
Herat  in  1863,  describes  the  cruelty,  the  rapacity, 
the  unchecked  license  of  the  Afghans,  and  the 
misery  of  the  Heratis,  in  language  the  strength  of 
which  it  would  be  difficult  to  surpass.  He  thus 
sums  up  his  condemnation  of  them  and  of  their 
system ; — 

“It  is  a pity  that,  instead  of  seeking  to  heal  the 
wounds  which  they  (the  Afghans)  have  inflicted,  their 
luiserable  policy  seems  now  to  aim  at  reducir.g  the 


province  stiU  further  to  beggaiy,  so  that,  in  a country  | 
where,  undoubtedly,  they  are  called  upon  to  play  an  i 
important  part,  they  have  rendered  themselves  objects 
of  detestation,  for  the  inhabitants  would  at  once  again 
plunge  into  a hopeless  contest  rather  than  ever  again 
acknowledge  the  supremacy  of  the  Afghans.” 

It  is  refreshing  to  turn  from  this  picture  of  the 
results  of  the  misrule  of  man  to  survey  once  again 
the  beautiful  valley  through  the  spectacles  of  an 
observant  and  enlightened  Englishman.  “ Wo 
ascended,”  wrote  Arthur  Conolly,  in  1831,  “by  one 
hundred  and  forty  steps  to  the  top  of  the  highest 
minaret — and  then  looked  down  upon  the  city, 
and  rich  gardens  and  vineyards  round  and  beyond 
it,  a scene  so  varied  and  beautiful,  that  I can 
imagine  nothing  like  it,  except  perhaps  in  Italy.” 

As  Conolly  saw  it,  that  valley  had  been  beheld  by 
Shah  Eokh,  by  Sultan  Husen  Mirza,  by  Babar. 
Amid  the  destruction  of  buildings,  and  the  ravages 
caused  by  the  passions  of  uncivilised  man,  nature  re- 
mained still  true  to  her  original  purpose.  Of  the  valley 
of  the  Herirud  she  had  made  her  most  luxuriant 
garden ; of  that  garden  Herat  had  become  the 
richest  granary.  The  granary,  built  by  men  and 
destroyed  by  men,  might  decay,  might  even  disap- 
appear  ; but  the  garden  was  indestructible.  For 
nearly  two  hnndred  years  it  has  been  proof  against 
the  most  cruel  abuse  of  power.  Under  that  abuse 
Arthur  Conolly  saw  it  still  smiling,  still  vying 
even  with  the  glorious  landscapes  of  Italy.  It  is 
this  ability  to  flourish  in  spite  of  misgovernment 
that  invests  the  valley  of  the  Herirud  with  a magic 
charm — that  gives  it  a value,  vast,  immeasurable, 
and  self-contained. 

I propose,  now,  to  describe  the  position  occupied 
by  Herat,  wuth  respect  to  the  most  advanced  post 
of  the  Indian  empire  towards  the  south-east,  and 
to  the  peoples  and  tribes  to  the  west,  the  north- 
west, and  the  north. 

At  the  present  moment,  the  advanced  post  of  the 
j Indian  empire,  in  the  direction  of  Herat,  is 
Kandahar.  Kandahar  is,  in  fact,  the  frontier  post 
to  the  north-west  of  the  empire  founded  by 
Babar — the  frontier  post  which  he  left  to  his  suc- 
cessors, and  which,  for  want  of  the  protection 
which  a connection  with  Herat  would  have  secured 
for  it,  was  wrenched  from  those  successors  by  the 
Persians.  I shall  endeavour  to  show,  now,  the 
enormous  importance  of  a connection  between  the 
two  places,  as  rendering  them  both  practically 
impregnable ! 

Herat  is  about  370  miles  from  Kandahar.  There 
are,  at  least,  three  practicable  routes  between  the 
two  places.  That  by  Girishk,  Farrah,  and 
Sabzwar  presents  no  great  difficulties.  An  inner 
line,  turning  north-westward,  at  a more  acute 
angle  from  Girishk,  and  thus  avoiding  to  Farrah 
and  Sabzwar,  is  likewise  practicable.  Ferrier, 
however,  recommends  a third  route  for  an  army, 
as  presenting  no  difficulties  whatever  regarding 
water  supply.  By  his  plan  an  advancing  army 
would  march  to  Farrah,  thence  to  the  nearest  point 
of  the  Harut-rud  river,  and  follow  the  course  of 
that  river  under  its  varying  denominations,  imtil 
its  junction  with  the  Bud-i-Gaz,  not  far  from 
Herat. 

It  matters  little  which  of  these  lines  be  taken. 
They  possess  alike  this  great  advantage — that, 
whichever  of  them  were  followed  by  a power 
I possessing  alike  Kandahar  and  Herat,  would  be 
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■found  un:issailable.  The  road  from  Kandahar  to 
Farrah  is  covered  to  the  north  of  the  Siah  Koh  and  ' 
the  Ghor  mountains  ; to  the  south,  by  a succession 
of  sandy  deserts.  From  Farrah  to  Herat  the 
mountains  still  completely  cover  the  right  of  the 
advance,  whilst  the  left  is  equally  protected  by  the 
silt  desert,  and  the  desert  called  Dasht-i-Naubad. 
The  protection  thus  afforded  on  both  sides  is  com- 
plete. An  enemy,  who  should  attempt  to  break  the 
line  by  an  incursion  across  the  deserts,  whilst 
Herat  and  Kandahar  were  held  by  one  strong 
hand,  could  not  escape  destruction.  The  attempt 
to  cross  those  deserts  has  never  been  found  easy, 
even  when  no  opposition  has  been  offered  to  it. 
Opposition  could  not  but  cause  it  to  fail. 

There  are  many  instances  of  Kandahar  having  i 
been  successfully  attacked  by  Persia,  whilst  Persia  ' 
held  Herat,  but  not  one  of  a successful  attack  from  j 
the  west  by  a power  which  did  not  hold  Herat.  ' 
Even  Nadir  Shah,  when  he  was  wielding  all  the  | 
resources  of  Persia,  Georgia,  Armenia,  and  Khora-  j 
san,  even  Nadir  Shah  marched  against  Kandahar  | 
by  way  of  Herat  and  Farrah.  He  made  no  attempt  | 
to  break  down  the  defence  of  the  desert.  The  line, 
however,  has  one  weak  point,  and  that  point  is  j 
Farrah.  “ Whoever  holds  Farrah,”  writes  Ferrier, 
has  one  foot  in  Kandahar  and  the  other  in  Herat, 
and  commands  the  northern  entrance  to  Sistan.” 
During  the  period  exceeding  a century  which  has 
elapsed  between  the  times  of  Nadir  Shah  and  the 
present,  Farrah  has  suffered  sieges  from  Persians, 
Tartars,  and  Afghans,  mainly  in  consequence  of  its 
position.  It  is  distant  about  1 90  miles  by  a track 
ninning  south  of  the  Dasht-i-Naubad  desert  from 
the  Persian  town  of  Birjun  ; and  the  same  track,  | 
taking  a more  northerly  turn,  is  produced  as  far  as  I 
Nishapur.  But  a distance  of  240  miles  intervenes  I 
between  Birjun  and  Nishapur.  A northern  enemy,! 
then,  who  should  attack  the  line  between  Herat ! 
and  Kandahar  at  its  only  assailable  point,  Farrah,  j 
must,  in  the  first  place,  bo  in  close  alliance  with  ! 
Persia.  Supposing  its  forces  massed,  by  the  conniv-  ; 
ance  of  that  power,  at  or  near  Nishapur,  it  must  then  ' 
march  those  forces,  with  all  their  ynateriel,  along  a | 
track  more  than  400  miles  in  length,  a track  I 
deficient  in  a great  many  of  the  necessities  of  life,  j 
and  presenting  in  some  places  serious  difficulties,  j 
Whilst  engaged  in  this  march,  it  would  be  easy  j 
for  the  power  holding  Kandahar  and  Herat  to  ! 
concentrate  at  Farrah  such  a force  as  would  have  | 
no  difficulty  in  repuhing  the  jaded  and  wearied  , 
enemy  on  his  arrival.  There  are,  too,  rivers  to  be  ! 
crossed,  notably  the  Harut-rud,  before  the  invader  j 
could  reach  that  town,  and  on  the  banks  of  these  he  i 
could  be  mot  with  great  advantage.  | 

I need  not  examine  in  the  same  minute  manner 
the  country  between  Birjun  and  Yezd,  and  Birjun 
and  Kerman,  for  though  these  routes  are  practic-  | 
able,  they  are  far  less  advantageous  for  an  in- 
vading enemy  even  than  that  from  Nishapur.  On  ' 
the  general  question,  then,  of  the  •vulnerability  of  j 
Farrah,  I think  it  will  be  conceded  that  if  we  j 
accept  Ferrier’s  opinion,  that  the  power  which 
possesses  Farrah  has  one  foot  in  Herat  and  another 
in  Kandahar,  we  can  most  certainly  retort  that  the  I 
power  which  has  one  foot  in  Herat  and  the  other  I 
in  Kandahar  virtually  possesses  Farrah,  and  is  able  | 
to  keep  it  against  any  assailant.  I may  add,  too,  ! 
that  no  attack  on  Farrah  could  be  possible,  except 
with  the  permission  of  Persia,  and  that  power,  by 


such  attack,  would  invite  a very  severe  counter 
blow  direct  from  Herat  on  Mashad,  and  even  on 
Nishapur. 

So  much  for  the  connecting  link  between  Herat 
and  the  nearest  town  in  its  direction  of  the  Indian 
empire.  I now  propose  to  prolong  the  line  to  the 
north,  and  to  indicate,  as  coiTectly  as  I can,  the  re- 
lations between  Herat  and  the  several  peoples  there 
located. 

There  are  two  natural  valleys  which  connect 
Herat  with  the  west  and  the  north.  The  Herirud, 
after  flowing  beyond  a point  below  Herat  for 
about  fifty  miles  in  the  direction  of  Mashad,  turns 
suddenly  to  the  north,  and  passing  Sarrakhs  at  a 
distance  of  about  140  miles  from  Herat,  loses  itself 
in  the  great  desert  of  Kara  Kum.  On  this  line 
then,  Sarrakhs  is  the  point  of  connection  between 
Herat  and  the  desert,  which  is  the  abode  of  the 
several  tribes  of  the  Turkmans.  The  other  valley  is 
that  of  the  Miirghab.  This  valley  is  reached  from 
Herat  by  following  the  valley  of  the  tributary 
Kushk,  as  far  as  Kala-i-Maur.  Continuing  the 
journey  along  the  banks  of  the  Murghab,  the 
traveller  finds  himself  at  a distance  of  a little  over 
200  miles  from  Herat,  close  to  the  ruined  castle  of 
Merv,  and  amongst  the  huts  which  still  bear  the 
name  of  this  once  famous  city.  Merv  is  now  a 
ruin  in  the  desert,  but  on  this  line  Merv,  like 
Sarrakhs  on  the  other  line,  is  the  connecting  joint 
between  Herat  and  the  desert,  and  beyond  the 
desert,  with  the  Oxus. 

It  is  important  to  study  these  two  positions. 
Sarrakhs  is  the  frontier  town  of  Persia.  It  is  the 
gate  connecting  Persia  with  Charjui  and  Bokhara. 
Through  that  gate  a great  power  from  the  north, 
wishing  to  attack  Persia,  must  enter,  or  must 
retire  baffled.  Its  strategical  importance  is 
enormous.  Colonel  MacGregor,  who  accom- 
panied the  relieving  Persian  troops  in  their 
march  to  it  in  1875,  thus  sj)eaks  of  it,  “With 
regard  to  its  strategical  importance,”  he  writes, 
“ I think  a glance  at  the  map  will  show  that 
in  the  complications  which  must  arise  ere  the 
Russo-Indian  question  can  be  deemed  settled,  its 
future  is  likely  to  be  a stirring  one.  Placed  at  the 
junction  of  roads  from  Herat  and  Mashad  by  the 
Herirud  and  Ab-i-Mashad  valleys  respectively, 
and  at  the  entrance  to  the  province  of  Khorasan 
from  the  north,  it  cannot  fail  to  exercise  a very 
serious  influence  on  the  momentous  issue  of  the 
above  question.”  Nor  is  its  commercial  importance 
less.  It  is  admirably  situated  for  drawing  to  it  all 
the  trade  between  Turkistan  and  Khorasan,  and 
possesses  enormous  advantages  in  the  excellence  of 
its  climate,  its  water,  and  its  soil. 

Such  is  Sarrakhs,  an  outpost  of  Persia,  on  the 
outer  slopes  of  the  great  range  which  separates 
Khorasan  from  the  desert,  the  slopes  known  as  the 
Attak  or  Skirt,  passing  the  home  of  the  Turk- 
mans, and  but  seventy  miles  from  the  ruined  castle 
of  Merv.  Behind  it,  its  communications  alike  with 
Meshed  and  Herat  are  secure.  It  need  fear  only 
an  attack  from  the  front ; and  in  the  front  it  is 
covered,  first,  by  nearly  seventy  miles  of  desert ; 
then  by  Merv ; then  by  the  142  miles  of  desert 
which  intervenes  between  Merv  and  the  Oxus 
(Charjui). 

Such,  I repeat,  is  Sarraklis.  What  a contrast  to 
her  is  presented  by  Merv,  the  other  point  of  cem- 
raunication  between  Herat  and  the  desert ! Merv 
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has  been  an  ancient  and  famous  city.  Sbe  owed  her 
prosperity  mainly  to  her  position  near  the 
Murgbab,  and  tbe  fertibty  caused  by  tbe  waters 
of  tbat  river,  conducted  by  a canal  to  the  plains 
which  surrounded  it.  But  during  the  anarcby 
and  misrule  which  prevailed  at  the  beginning  of 
the  present  century,  the  dam  on  the  Murghab, 
which  brought  the  waters  into  the  canal,  was 
brohen  down,  and  the  lands,  deprived  of  nutriment, 
became  sterile  and  valueless.  Merv  felt  the  conse- 
quence. The  once  magnificent  city  is  now  repre- 
sented by  a ruined  castle.  And,  though  the  dam 
has  been  restored,  prosperity  has  not  returned. 
When  Captain  Abbott  visited  the  place  in  1840, 
Merv  consisted  of  an  assemblage  of  about  100 
mud  huts,  inhabited  by  Turkmans.  So  wretched 
was  the  aspect  of  the  place,  that  he  recorded  in 
his  diary — “ I was  glad  to  quit  this  wretched, 
though  much  vaunted,  plain,  and  enter  the  desert, 
which  is  a paradise  in  comparison.” 

The  question  then  arises,  wherem  consists  the 
value  of  a place  of  which  everyone  has  heard  and 
hears  so  much  ? That  value  cannot  consist  in  the 
splendour  of  the  town,  for  its  buildings  have 
crumbled  away.  It  cannot  consist  in  the  fertility 
of  the  soil,  for,  according  to  the  testimony  of  Cap- 
tain Abbott,  the  soil  has  not  the  strength  to  bear 
any  but  the  poorer  lands  of  grain.  It  cannot  con- 
sist in  the  hundred  mud  huts  occupied  by  the 
Turkmans,  for  those  huts  possess  no  intrinsic 
worth.  Wherein  then  does  the  value  consist, 
the  value  which  threatens  to  make  of  Merv  a 
battlefield  ? There  is  but  one  possible  answer. 
The  value  of  Merv  consists  in  the  situation,  com- 
manding the  two  outlets  into  the  most  fertile 
country  in  the  world.  The  one  of  these  leads  by 
the  valleys  of  the  Murghab  and  the  Kushk  to 
Herat ; the  other  across  the  desert  of  Merv  to 
Sarrakhs.  Sarrakhs  is  more  even,  than  the  key  of 
Persia.  It  commands  the  second  and  easier  road, 
the  road  by  the  Herirud  valley  to  Herat.  In  this 
way,  then,  and  no  in  other  is  Merv  valuable.  No 
great  power  would  dream  of  conquering  that 
ruined  town  or  those  hundred  mud  huts  merely  for 
the  purpose  of  re-building  the  one  or  of  summering 
in  the  other.  The  march  on  Merv  of  a great  power 
means  that  that  great  power  has  an  ulterior  object. 
It  cannot  mean  to  halt  at  a place  in  comparison 
with  which  the  desert  is  a paradise.  The  announce- 
ment, then,  by  such  a power,  of  its  intention 
to  march  on  and  occupy  Merv,  would  be  the 
announcement  of  an  intention  to  march  and  take 
up  a position  menacing  Persia  and  Sarrakhs  with 
its  right  wing,  the  line  of  the  Murghab  and  Herat 
with  its  left.  It  is  certain — in  the  fitness  of  things 
it  is  necessary — that  such  a menace  must  be  followed 
by  prompt  action,  for  it  is  impossible  that  an  army 
should  rest  at  Merv. 

An  important  logical  deduction  results  from  the 
above  argument.  Let  Sarrakhs  and  Herat  be 
made  impregnable.  The  world  may  then  listen 
with  the  most  complete  composure  to  the  pro- 
posal of  a march  by  a great  northern  power  on 
Merv. 

So  much  for  the  connection  of  Herat  with  the 
immediate  north.  To  the  west  the  communication 
with  Mashad,  224  miles,  presents  but  little  diffi- 
culty. Crossing  the  Herirud,  near  Kohsan,  about 
60  miles  from  Herat,  the  traveller  to  Mashad  then 
leaves  the  valley  of  the  Herirud,  and  proceeds  by 


Kahriz,  Muhammadahad,  and  Farimon,  to  that 
place.  It  might  be  possible,  however,  to  follow 
the  valley  of  the  Herirud  to  the  junction  of  that 
river  with  the  Kashaf-rud— a few  miles  short  of 
Naozabad — and  follow  the  course  of  that  rivulet  to 
a point  just  above  Mashad.  I am  not  awarc 
whether  this  road  has  been  tried,  or  whether  it 
would  offer  any  advantages  over  the  route  I 
have  already  indicated. 

It  is,  I think,  unnecessary  to  pursue  further  the 
relations  of  Herat  with  the  country,  inhabited  by 
a kindred  people,  immediately  to  the  west  of  it. 
The  interests  of  those  people  are  identical  with  the 
interests  of  the  Heratis.  They  ask  for  a guarantee 
for  good  government ; for  protection  for  their 
lives  and  their  properties  ; for  free  liberty  to  ex- 
port and  to  import  under  a moderate  tariff.  Grant 
them  this  request,  and  they  are  willing  to  devote 
all  then-  energies  to  the  cultivation  of  the  richest 
and  most  fertile  soil  in  the  world,  to  the  develop- 
ment of  industries  which  made  their  fathers  great, 
and  which  will  restore  prosper ity  to  the  country, 
and  happiness  to  themselves.  If,  then,  I refer  to> 
the  country  immediately  to  the  west  of  the  Herati 
territory  again,  it  will  not  be  in  rivalry,  but  in 
friendly  connection  with  Herat.  It  is  still  a part  of 
Khoiasan,  the  country  of  which,  Herat,  in  her 
most  prosperous  days,  was  the  capital. 

I have  spoken  of  the  one  danger  threatening  this 
province,  and  the  mode  of  meeting  it.  Let 
Sarrakhs  and  Herat  be  occupied  and  rendered  im- 
pregnable by  a first-rate  power,  and  the  danger  of 
foreign  invasion  disappears.  I cannot,  however, 
leave  this  part  of  the  subject  without  referring  to 
the  nomadic  tribes  of  the  desert,  the  hardy  Turkman 
warriors,  who,  whilst  they  are  the  hereditary 
enemies  of  the  peaceful  inhabitants  of  Khorasan, 
are  still,  strange  as  it  may  seem,  their  best  allies 
against  a foreign  invader. 

The  nomadic  Turkman  tribes  of  that  part  of  the 
great  steppe  of  Khwarizm,  perhaps  better  known 
as  the  Kara  Kum  desert,  immediately  north  of 
Khorasan,  and  separated  into  three  great  tribes, 
or  divisions — the  Tekke,  the  Goklan,  and  the 
Yamut.  Of  these  the  Tekke  are  the  most  formid- 
able. It  is  difficult  to  estimate  their  numbers. 
Fraser,  who  visited  their  country  nearly  sixty 
years  ago,  was  disposed  then  to  believe  that  they 
consisted  of  at  least  forty  thousand  families,  and 
it  is  probably  no  exaggeration  to  affirm  that  in 
the  interval  their  numbers  have  more  than  doubled. 
They  range  over  a country  extending,  on  the  west, 
fromthebedof  a small  river,  called  the  Sumbar,  one 
of  the  feeders  of  the  Attrak  (the  river  of  the  Turk- 
mans), to  the  vicinity  of  Sarrakhs  on  the  east,  and 
they  are  to  be  found  all  over  the  desert,  as  far  as 
Khiva.  “ They  are,”  says  Fraser,  “ a treacherous 
and  faithless  race,  whenever  snffnran  opportunity  of 
plundering,  even  though  it  be  their  friends,  to  escape 
them.”  There  is  reason  to  believe  that  this  opinion, 
which  was  obtained  from.  Persian  sources,  is  some- 
what overdrawn,  and  that  the  Tekkes  have  within 
them  the  elements  out  of  which  a great  people  may 
be  formed.  In  the  oldendays  they  acknowledged  a 
feudal  lord  in  the  Khan  of  Khiva,  but  they  have 
not  transferred  their  allegiance,  such  as  it  was,  to 
his  virtual  successors,  the  Eussians. 

The  Goklan  Turkmans,  a tribe  of  comparatively 
small  influence,  occupy  the  country  to  the  west  of 
that  of  the  Tekkes.  Their  submission  to  Persia 
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some  seventy  years  ago  was  almost  tantamount  to 
a sentence  of  extinction. 

The  Yamuts  range  over  the  country  between  the 
shores  of  the  Caspian  and  Khiva.  But,  at  the  pre- 
sent moment,  not  the  least  important  tribe  of  the 
Turkmans  is  the  Akhal.  The  Akhals  range  over 
the  country  immediately  to  the  north  of  that  under 
the  guardian'^hip  of  their  brethren,  the  Tekkes.  In 
number,  they  probably  nearly  equal  the  latter. 
Thev  are  as  brave  and  as  resolute  as  their  brethren, 
and  are  said  likewise  to  possess  qualities  which, 
under  the  civilising  influence  of  good  Government, 
would  seem  to  promise  well.  The  head-quarters  of 
their  chiefs  are  at  the  village  of  Akhal,  but  they, 
too,  are  lords  of  the  desert. 

None  of  any  of  these  tribes  descend  so  far  south 
as  Herat,  The  Turkmans  infest  the  borders  of  the 
two  divisions  of  Khorasan,  the  country  near 
Meshed  and  near  Sarrakhs.  But  Herat  has  her 
own  annoyances  of  the  same  character.  Through 
the  valleys  of  the  Herirud,  the  Khusk,  and  the 
Murghab,  there  swarm,  undertherule  of  the  Afghan, 
the  Taimuris,  the  Hazaras,  the  Firuzkohis,  and 
the  Jamshidis,  plundering  and  carrying  into  cap- 
tivity whenever  an  opportunity  or  a chance  may 
present  itself.  Vambery,  writing  of  a period  re- 
moved by  only  17  years  from  the  present  time, 
refers  to  depredations  made  by  one  or  other  of 
these  clans  right  up  to  the  gates  of  Herat.  The 
tribe  plundered  without  the  walls  whilst  the 
Afghan  robbed  and  murdered  within.  That  which 
was  no  extraordinary  occurrence  in  18G3  is,  pro- 
bably, the  normal  conebtion  of  life  in  1880.  The 
depredations,  whether  by  the  Turkmans,  in  the 
western,  or  by  the  tribes  I have  spoken  of,  in  the 
ca'terii  portion  of  Khorasan,  point  alike  to  the 
evil  which  is  their  cause.  That  evil  is  bad 
government.  Weak  and  inefiicient  as  is  the 
admini'trative  system  in  Persian  Khorasan,  it  is 
ten  thousand  times  worse  in  the  western,  or 
Herati  division  of  the  province.  In  that  division, 
the  indigenous  inhabitants  are  born,  are  educated, 
•are  trained  to  believe  that  the  one  object  of  a 
Government  is  to  rob  them,  to  plunder  them,  and 
should  • it  see  fit,  to  murder  them.  They  are 
taught  that  to  gain  money  is  to  risk  life  and  all 
that  makes  life  worth  having,  to  amass  property 
is  to  render  death  inevitable,  to  be  clean  and  well- 
clothed  is  to  offer  a premium  to  an  assassin,  to 
asnnne  an  independent  air  is  a crime  worthy  also 
of  death.  The  Afghan  tyrant  who  thus  places 
restrictions  upon  every  kind  of  liberty  within  the 
town  never  dreams  of  protecting  the  citizen  from 
an  enemy  without.  On  the  contrary,  he  has 
been  known  to  bargain  with  that  enemy  for  the 
division  of  any  spoil  wdiich  may  be  wrung  by  him 
from  the  oppressed  traders  forming  a caravan. 

iSuch  are  some  of  the  evils  to  which  the  fairest 
portion  of  this  earth  is  still  subjected.  I attribute 
it  to  ignorance,  rather  than  to  indifference,  that  up 
to  the  present  time  not  a single  word  has  been 
spoken  on  behalf  of  the  oppressed  nationalities  of 
that  favoured  country.  It  surely  is  not  with 
ample  knowledge  of  the  subject,  with  a complete 
cognisance  of  the  actual  position  of  affairs,  that 
the  politician  and  the  orator  appeal  to  the 
Englishmen  who  listen  to  them  for  sympathy  with 
the  persecuting  and  rapacious  Afghan.  I would 
have  it  known  far  and  wide  that  it  is  the  Afghan 
who  murders,  plunders,  and  oppresses ; the  Afghan 


who  places  his  knee  on  the  neck  of  the  once  thriv- 
ing people  of  Herat  and  Khorasan,  and  pointing 
his  knife  at  their  throats,  forces  them  to  disgorge 
the  wages  of  toil.  It  is  the  Afghan  who  has 
despoiled  cities  which  he  did  not  build,  and  harries 
the  land  w^hich  is  not  his  own  by  right — the  Afghan 
w'ho  crushes  industry  and  strangles  commerce  ; the 
Afghan,  who  caught  red  in  the  act,  struggles  for 
the  privilege  to  continue  his  trade  of  plunder  and 
life-taking.  I am  sure  it  needs  only  that  the  truth 
should  be  placed  before  the  people  of  England  to 
satisfy  them  that  these  men  are  totally  undeserv- 
ing of  their  sympathy.  That  sympathy  will,  I 
trust,  be  reserved  for  the  Turko-Persian  race 
which  made  Khorasan  great,  which  after  having 
cultivated  the  valley  of  the  Herirud  to  be  a garden, 
made  of  Herat  a granary,  worthy  even  of  that 
glorious  garden  ; which  maintained  in  ever-increas- 
ing splendour  that  granary  and  that  garden  under 
sovereigns  of  their  own  blood,  despite  of  occasional 
sieges  and  occasional  occupations  of  the  city  by  an 
enemy  ; w'hich  manfully  combated  against  the 
rivalry  of  Mashad,  and  which,  brought  finally 
under  the  crushing  rule  of  the  Afghan,  has  still 
cherished  the  memory  of  the  past,  and  has  never 
let  go  hope  for  the  future.  That  race,  reduced  by 
persecution,  by  murder,  by  captivity,  is  struggling 
now,  vainly  perhaps,  but  manfully,  against  the 
savage  mountaineers  who  have  ground  them  down 
for  a century  and  a half.  In  the  deadliest  grip  of 
the  death  struggle,  I ask  for  the  sympathies  of 
England  in  favour  of  the  Ileratis. 


DISCUSSION. 

Captain  Cameron,  R.N.,  said  there  was  no  man  living 
i better  able  than  Colonel  Malleson  to  tell  the  story  of 
I Herat  and  the  value  of  it,  but  there  w'as  one  thing  he 
I had  left  out.  During  the  days  of  the  early  prosperity 
1 of  Herat,  it  was  the  great  centre  of  traffic  between  the 
east  and  w^est,  and  it  would  never  have  lost  that  position 
I if  it  had  not  been  that,  gradually,  water  traffic  had 
taken  the  place  of  that  by  land.  In  the  days  of  the 
Armada  a question  was  asked  how  cotdd  wo  send 
English  troops  roiind  the  coast  quicker  than  the  Spanish 
I ships  could  sail,  and  it  was  simply  our  sailors  launching 
; themselves  on  the  floating  castles  of  Spain  which  drove 
j back  the  invasion  ; but  those  ships  were  floating  lubbers 
I compared  to  a modem  clipper.  Since  then  our  ships 
had  sailed  round  the  Cape,  and  the  Suez  Canal  had  been 
I opened,  and  by  degrees  carnage  by  sea  had  outstripped 
i that  by  land ; but  no  doubt  by  the  progress  of_  science, 

! land  carriage  would  again  be  rendered  superior,  and 
i then  Herat  would  be  one  of  the  great  centres  in  the 
I commerce  of  the  world,  and  at  no  distant  date  there  would 
I be  no  portion  of  commerce  between  the  east  and  west 
! — which  was  our  birthright,  and  belonged  to  us  as  the 
f owners  of  India— that  did  not  pass  by  Herat,  The  land 
I communication,  whatever  it  was,  would  pass  probably 
I at  some  future  day  by  Kandahar,  which  was  now  lx)ing 
joined  to  our  Indian  system  of  railways  on  to 
Herat,  Ispahan,  and  Bagdad,  to  the  Mediterranean^. 
The  Russians  were  making  every  effort  to  make 
railways  through  Central  Asia  towards  India.  It 
was  simply  a question  of  commercial  rivalry,  and  had 
nothing  to  do  with  politics  ; they  wanted  to  work  their 
way  to  India  and  to  get  the  whole  traffic  of  Central 
A.sia  away  from  us.  It  lay  with  us  to  make  Herat,  and 
other  places  he  had  mentioned,  stations  on  the  route  from 
the  Mediterranean  to  India,  and  so  to  hold  in  our  own 
hands  the  commerce  bequeathed  to  us  by  our  ancestors, 
and  which  we  must  hold  if  we  were  to  retain  oiir  great- 
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ness  as  a nation.  Some  supposed  that  the  Russians 
would  he  likely  to  take  a railway  hy  Teheran  and  Tiflis 
to  Poti,  hut  ships  which  went  there  would  have  to  go 
through  the  dangerous  navigation  of  the  Black  Sea,  the 
Bosphorous,  and  the  Dardanelles,  whereas,  if  we  had 
Herat,  the  navigation  would  be  much  shorter  and  safer. 

Lieut. -Col.  Hardy,  B . A . , thought  the  meetinghadheen  a 
little  misled  by  the  map  on  the  wall,  which  did  not  seem 
quite  correct.  Captain  Cameron  spoke  of  Bagdad, 
Ispahan,  and  Herat,  and  such  ^daces  as  if  they 
only  had  to  make  a railway  across  a level  country, 
and  have  done  with  it,  and  then  they  would  have 
acquired  all  the  commerce  of  the  country.  Tliis  was 
rather  a sweeping  assertion.  The  country  round  Ispahan, 
and  between  that  and  Herat,  was  a desert,  and  always 
would  he,  and  had  never  been  populated  to  any  extent. 
To  talk  about  making  railways  from  Ispahan  to  Herat, 
and  Herat  to  Bagdad,  was  absolutely  absurd,  in  his 
opinion.  Col.  Malleson  spoke  of  the  Afghans  as  not  being 
strong  enough  to  maintain  the  peace  of  the  country  around 
Herat,  but  omitted  to  mention  that  in  1845,  Jah 
Mahomed  certainly  did  hold  Herat  hy  a very  firm 
hand,  and  there  certainly  was  peace  and  prosperity 
in  the  country,  to  a certain  extent.  When  he  was  at  Herat 
twenty-three  years  ago,  there  were  certainly  no  traces 
of  prosperity  in  the  neighbourhood.  The  whole  country 
had  been  swept,  and  even  the  young  plantations  were 
absolutely  cleared  away,  the  channels  of  the  water- 
courses were  entirely  destroyed  or  allowed  to  fall  into 
decay  ; and,  to  make  the  valley  fertile,  as  it  was  many 
years  ago,  would  require  millions  of  money,  to  restore 
the  irrigation  schemes  of  the  old  concjuerors  of  the 
csuntry.  With  regard  to  Merv  being  a good  outpost 
for  Russia,  why  should  the  Russians  go  to  Merv  at  all, 
while  they  can  go  to  Sarraklis  and  mask  Merv 
altogether.  If  they  marched  eastward  from  the  Caspian 
they  could  mask  Merv,  and  avoid  70  or  80 
miles  of  desert ; at  least,  he  believed  so.  With 
regard  to  making  Herat  impregnable,  he  thought 
few  people  had  any  idea  what  Herat  was  really  like.  It 
was  a square  mud  fortress,  of  about  a mile  in  length  on 
each  side,  on  a mound  of  about  80  feet  high,  with  a wet 
ditch  all  round  it,  and  round  towers  at  intervals.  It  had  a 
double  post  and  rail  on  the  slope  of  the  rampart,  which  was 
certainly  very  high,  and  looking  down  from  it  into  the 
city  below  at  a depth  of  about  80  or  90  feet,  some 
places  even  higher  than  that.  The  wet  ditch  was  about 
20  feet  deep,  had  water  in  it  all  the  year  round,  and 
the  country  could  be  flooded  at  pleasure.  Still,  in  spite 
of  that,  the  town  was  commanded  by  hills  within  300 
or  400  yards,  and,  unless  these  were  brought  into  the 
enceinte  of  the  town,  they  would  always  be  available  for 
attacking  forces  with  modern  siege  artillery.  There 
were  50  or  100  forts  in  India  far  more  impi’egnable  than 
Herat.  It  was  simply  a square  mud  tower,  with  a small 
citadel  at  the  north-west  corner,  if  it  could  be  called  a 
citadel.  He  wished  to  ask  Col.  Malleson  what  country 
he  alluded  to  as  westward  of  Herat  Vt^hich  an  army 
would  march  through  in  marching  on  Farrah.  He 
understood  him  to  speak  of  a fertile  country  v^estward  of 
Herat. 

Col.  Malleson  said  that  was  a mistake. 

Lieut. -Col.  Hardy  said  he  had  misunderstood  him. 
He  assiimed  it  meant  the  country  of  G-orian,  which  was 
a continuation  of  the  fertile  valley  of  Herat,  because 
fiu’ther  westward  was  the  desert  of  Ispahan.  Then  he 
would  ask  whether  it  was  proposed  that  we  should  give 
Herat  iip  to  Persia,  because  that  seemed  to  be  the  up- 
shot of  it  all.  They  must  remember  that  the  Persians 
were  much  worse  governors  than  the  Afghans,  taking 
them  all  round;  they  were  just  as  bloodthirsty  when 
they  had  the  opportunity,  and  as  treacherous ; in  fact, 
they  were  the  very  worst  civil  governors  possible. 
Therefore,  he  thought  we  must  not  call  the  Afghans  all 
these  hard  names  and  keep  all  our  soft  words  for  the 
Persians,  who,  to  his  mind,  were  just  as  bad. 


Mr.  Hyde  Clarke  thought  the  last  speaker  had  dealt 
rather  hardly  with  Col.  Malleson  and  Capt.  Cameron. 
Whether  there  were  any  errors  in  the  map  or  not,  Capt. 
Cameron  had  just  returned  from  a survey  of  the  pro- 
posed line  of  railway,  from  the  Mediterranean  to  the 
Persian  Gidf,  and  he  had  had  to  take  into  considera- 
tion its  connection  with  Persia.  Even  in  that  room 
they  had  had  evidence  given  that  if  they  made  use  of 
the'Karrum  they  could  get  on  to  the  plateau  in  Persia 
to  which  the  gallant  colonel  referred  ; and  surely  the 
fact  of  any  portion  of  that  being  a desert  was  not  an 
objection  to  a railway.  Undoubtedly,  if  that  connection 
with  Persia  on  the  south  were  made,  instead  of  what 
mio-ht  be  called  a Russian  connection  from  the  north, 
the  valley  of  the  Heri-rud  would  be  accessible  for 
purposes  of  general  communication.  Thej  must  agree 
with  Capt.  Cameron  that  the  faU  of  Herat,  like  that 
of  many  other  cities  in  the  East,  was  due  to  tlie  gindiial 
change  of  traffic  from  the  land  to  the  sea  ; rather  than 
to  political  circumstances.  Col.  Malleson  had  referred 
to  what  Vambery  had  told  them  about  the  Tekke 
Turkomans,  and  he  trusted  that  in  a few  weeks  they 
would  have  Professor  Vambery  himself  amongst^  them 
to  explain  his  ideas  on  this  subject.  He  considered 
these  tribes  more  nearly  allied  to  the  Turkish  races 
which  founded  the  great' kingdoms  of  the  East,  than  to 
the  other  Turkoman  races.  It  did  certainly  seem  de- 
sirable that  something  should  be  done  in  order  to 
turn  the  good  qualities  of  these  people  to^  account,  and 
thereby  weaken  these  evil  qualities,  which,  it  might 
be  hoped,  were  rather  transitory  than  permanent. 
The  members  of  that  race  had  proved  themselves 
in  many  cases  the  promoters  of  coimnerce,  and  |^3,d 
adopted  the  civilisation  of  the  countries  in  which  they 
had  settled.  The  great  varieties  of  population  in  that 
district  had  been  described,  and  if  our  officers  could 
put  themselves  in  communication  with  the  Turkoman 
populations,  it  was  quite  possible  that,  without  any 
expenditure  of  money,  or  any  warlike  operations,  but 
merely  by  moral  influence,  we  might  do  considerable 
good  both  to  those  populations  and  ourselves.  It  had 
always  appeared  to  him  that  the  Government  of_  India 
had  much  neglected  these  means  of  communication 
with  the  Turkoman  population  to  the  north.  It  would 
be  very  useful  if  the  Turldsh  language  were  made  a 
subject  for  examination  for  Indian  officers,  and  if  means 
of  instruction  in  it  were  provided  in  Incha.  There  was 
there  present  a very  distinguished  Turkish  scholar.  Dr. 
Leitner,  chief  of  the  Lahore  College,  and_  it  did  appear 
very  desirable  that,  during  his  stay  in  India,  his  services 
should  be  utilised  by  the  Government  in  the  sense  of 
peace  and  civilisation,  which  they  were  all  desirous  of 
advoerding,  however  necessary  it  might  sometimes  be  to- 
resort  to  war  as  a means  of  defence. 

Mr.  Peters  said  it  did  not  appear  to  him  that  Lieut. - 
Col.  Hardy  Lad  intended  to  deal  hardly  either  mth  the 
map  or  with  the  paj^er. 

Mr.  W.  P.  Andrew,  after  speaking  in  complimentary 
terms  of  the  paper,  said  there  were  one  or  two  points 
which  must  be  mentioned.  With  regard  to  invasions  of 
India  ; he  thought  the  gallant  officer  would  agree  with 
him  that  any  invasion  of  India  now  would  be  a totally 
diffierent  matter  from  what  it  had  been  onfoianer  occa- 
sions. When  the  invaders  of  the  north  came  into  India,^ 
they  met  in  India  a disunited  and  feeble  people,  but  if 
anyone  came  from  the  north  now,  they  would  meet  a 
gallant  British  army,  well  equipped  and  ready  to  give  a 
good  account  of  any  enemy  which  came  down  the  passes. 
He  felt  certain  that  if  any  hostile  force  were  rash  enough 
to  enter  India  in  that  way,  they  would  never  go  back 
again.  Captain  Cameron  was  interested  in  the  Euphrates 
railway,  and  would  rather  lead  them  to  believe  it  was 
better  to  go  round  about  through  Persia  and  get  to  Bag- 
dad, than  to  adopt  the  method  which  he  {Mr.  Andrew) 
had  been  advocating  for  a quarter  of  a century,  of  going 
from  the  Mediterranean  to  the  head  of  the  Persian  Gulf. 
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However,  he  did  not  wish  to  go  at  any  length  into  the 
question,  and  begged  leave  to  move  a cordial  vote  of 
thanks  to  Colonel  Malleson  for  his  interesting*  lectm-e. 

Mr.  Peters  seconded  the  resolution,  which  was  carried 
unanimously. 

Col.  Malleson,  in  reply  to  the  remarks  which  had  been 
made,  said  he  did  not  dispute  that  the  Russians  could 
advance  on  Sarrakhs  without  going  to  Merv  ; the  reason 
why  he  alluded  more  particularly  to  Merv  must  be 
patent  to  everybody  ; it  was  because  the  Russians 
had  declared  their  intention  of  marching  on  Merv. 
They  had  not  dared  to  say  they  would  march  on  to 
)3arraklis,  and  attack  a city  belonging  to  a friendly 
power ; he  took  it,  that  it  was  quite  plain  that  to  march 
on  Merv  was  merely  a pretence  for  marching  on  Sarrakhs 
and  Herat.  With  regard  to  the  impregnability  of  Herat, 
the  gallant  officer  had  an  advantage  over  liim,  because 
he  had  seen  it,  whilst  he  (Col.  Malleson)  had  not,  but  it 
had  stood  longer  sieges  than  any  other  town  in  Central 
Asia  ; it  never  stood  a siege  of  less  than  seven  months, 
and  only  in  recent  times,  Herat,  defended  by  the 
gallantry  of  a British  officer,  repulsed  a Persian  army 
led  by  the  monarch  of  that  coimtry  for  eight  or  nine 
months  at  the  very  least.  It  might  not  be  a strong 
place,  but  on  such  a point  anyone  who  undertook  | 
to  lectime  could  only  rely  on  the  authorities,  and  [ 
they  all  described  Herat  as  an  exceedingly  strong*  i 
place.  FeiTier,  who  was  a colonel  in  the*  French  | 
army,  described  it  in  great  detail,  not  as  on^  of 
the  Indian  forts,  but  as  a place  of  enonnous 
.strengrth.  Captain  March,  who  visited  it  much  later,  ' 
spoke  of  it  as  a place  of  no  ordinary  strength.  He  i 
had  not  referred  to  Gorian  at  all ; the  only  country 
westward  of  Herat,  which  he  did  refer  to,  was  the 
country  to  the  west  of  Farrah,  and  as  for  giving  Herat 
up  to  Persia,  he  never  dreamed  of  such  a thing  for  a 
moment.  Mr.  Andi*ews,  thought  an  invasion  of  India, 
at  present,  by  a northern  power,  would  not  be  so  for- 
midable a matter,  as  in  tlie  times  of  Nadir  Shah  and 
his  predeces.sors ; but  he  had  left  out  of  Ids  calculation 
the  fact  that  an  invader  from  the  north  would  never 
think  of  invading  India  unless  he  had  enlisted  in  his  train 
the  Turkomans,  who  would  form  the  vanguard  of  his 
;irmy,  and  would  be  strong  enough,  supported  by  the 
European  troops  of  the  Russians,  to  sweep  everything 
before  them.  tSuch  would  inevitably  be  the  case  unless 
we  took  up  one  of  those  strong  positions  which  the 
ancient  defenders  of  India  had  proved  were  the  only 
positions  from  which  they  could  defend  the  country 
with  advantage. 

Ihe  Chairman,  having  drawn  attention  to  the  maps 
on  the  wall,  which,  though  made  for  diffei*cnt  objects, 
pointed  to  the  same  conclusion,  said  the  argmnent  which 
Col.  ^Malleson  had  developed  showed  that  the  great 
difficulty  in  the  way  of  advance  of  a power  from  the 
north  against  India,  before  either  of  the  cities  spoken  of 
was  immediately  attacked,  must  be  the  presence  of  any 
tribe  of  plundering  hor.semen  on  their  flanks.  Russia 
seemed  to  have  in  view,  in  her  late  attack  on  the  Tekkes,  * 
the  destruction  of  a tribe  which  occupied  precisely  that 
position.  The  Russians  did  everything  they  Avere  , 
about  with  a thoroughness  and  energy  which  were  two  | 
of  the  very  few  qualities  they  possessed  Avorthy  of 
imitation.  If  aa'c  relied  on  the  glorious  past  of  the  i 
British  army,  and  said  Ave  could  not  be  attacked  in  our  ; 
rich  Indian  pos.sessions,  av'c  should  go  a long  A\'ay 
towards  tempting  an  enemy  towards  them.  Our  ex- 
perience of  late  wars,  and  the  difficulties  of  transport, 
and  of  other  matters,  which  prevented  the  accumulation 
of  large  forces,  did  not  lead  to  the  belief  that  a great 
number  of  troops  were  always  available  wherever  they 
were  wanted  by  England,  and  to  rely  on  that,  and  not 
to  rely  on  fortified  defence,  would,  to  any  military  man, 
be  an  error  ah  initio.  Whether  Herat  was  the  proper 
place  for  offering  a prolonged  defence  must  be  decided 
by  engineers  on  the  spot.  With  the  modem  advance  of 


artillery,  the  tendency  certainly  AV'as  to  abandon  all  such 
places  as  foimerly  would  have  been  considered  places  of 
strength,  and  to  resort  to  extended  entrenchments,  as 
offering*  greater  advantage  both  for  attack  and  defence 
than  any  of  the  hill  forts  Avhich  used  to  be  called 
strong  places.  The  modern  range  of  artillery  had 
rendered  it  inevitable  that  such  places  would  be  destroyed 
in  a A"ery  short  time  if  made  the  centre  of  a concentrated 
fire.  The  maps  on  the  v.^aH  both  showed  that  Herat 
occupied  an  important  central  position.  Could  anyone 
belicA’e  that  for  the  sake  of  occupying  Merv  the  Russians 
AA*ere  going  to  moA'^e  an  army  of  36,000  men!"  He  could 
only  admire  the  faith  of  anyone  who  believed  such  an 
assertion.  It  became  us  to  do  all  we  could  to  avoid 
such  contests,  and  if  Ave  AA^ere  prepared  for  them,  and 
said  distinctly  that  such  a thing  as  the  adA'ance  of  this 
army  would  not  be  allowed,  there  would  be  a great 
tendency  on  the  pai’t  of  every  one  not  to  try  it.  But 
they  could  not  expect  Russia  or  anyone  else  who  had 
an  object  in  view  to  stop  until  they  were  stopped. 
WhateAm  might  be  the  feeling  with  regard  to  the  dif- 
ferent questions  necessarily  involved  in  this  subject,  he 
was  quite  sure  that  any  body  of  Englishmen  dei*i\'ed  an 
enormous  benefit  from  being  insti*ucted  on  these  matters. 
A great  many  Avars  in  recent  times  Avould  haA"e  been 
avoided  had  such  instruction  been  available  at  once  to 
an  English  audience  ; they  would  not  have  taken  up 
AAU*ong  issues,  or  fancied  things  existed  wdiich  never  had 
anj"  existence  at  all.  Gentlemen  who  came  forward  to 
give  the  British  public — who  Avere  now  the  goA^ernors 
of  Great  Britain  ; he  might  say,  of  the  Greater 
Britain,  AAdiich  comprised  India  — deserved  their 
warmest  thanks,  for  they  prevented  them  from  falling* 
into  serious  errors  which  might  readily  imperil 
the  AA*hole  empire.  Whether  Captain  Cameron  was 
right  with  regard  to  the  future  superiority  of  raihvays 
over  sea  traffic  Avas  he  thought  open  to  considerable 
doubt.  There  Avas  an  old  pro\*erb  amongst  many  men 
i that  the  cost  of  goods  carriage  was  Id.  per  ton  per  mile 
I run,  and  he  did  not  tliink  that  amount  could  be 
materially  reduced  on  such  a line  as  was  advocated. 
On  the  other  hand,  he  thought  great  improA'-ements 
i Avere  on  the  eve  of  being*  adopted  in  sea  traffic, 
principally  by  getting  steam  generated  at  a less  ex- 
penditure of  fuel.  He  A*ery  much  doubted  Avdiether 
railAA'ays  Avould  ever  supplant  the  sea  as  a means  of 
transport,  and  for  his  own  part  he  hoped  it  would  not, 
because  if  so,  the  great  portion  of  the  AA'ealth  of  the 
Avorld  AAdiich  had  hitherto  passed  through  these  British 
isles  mxist  necessarily  seek  shorter  routes  by  land.  If 
I England  lost  her  maritime  supremacy,  her  power  would 
cease  to  luwe  a raison  d‘’Hrc,  but  he  hoped  that  day 
Avould  never  come. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  February  3rd,  1880;  W.  C.  SERGE  AUNT, 
C.G.M.,  in  the  chair. 

The  paper  read  Avas — 

THE  COMMERCIAL  AND  SOCIAL 
PROSPECTS  OF  THE  TRANSVAAL. 

By  the  Rev.  George  BlencoAve. 

A glance  at  the  map  will  sIioav  that  the  Trans- 
vaal is  a country  whose  longitude  is  equal  to 
that  of  the  Free  State,  Natal,  and  the  Zulu 
country,  and  whose  latitude  is  of  nearly  equal 
extent.  When  it  is  further  remembered  that 
the  elevation  varies  from  3,000  to  7,000  feet, 
and  that  there  is  every  variety  of  surface,  from 
rolling  plain  to  clusters  of  rugged  and  precipitous 
mountains,  it  will  be  seen  t^hat  only  the  most 
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general  and  indefinite  climatic,  agricultural,  or 
biological  description  can  be  applied  to  the  Trans- 
vaal as  a whole.  For  an  adequate  conception  of 
its  capabilities,  a detailed  examination  becomes 
necessary. 

The  traveller  who  has  for  ten  days  moved  over 
the  treeless  undulations  of  the  Free  State  in  his 
way  from  Natal,  and  has  become  w’earied  by  the 
monotony  of  his  narrow  and  bare  horizon,  finds 
himself  suddenly  on  the  verge  of  a paradise,  as  he 
enters  the  valley  of  the  Vaal  river,  plentifully 
studded  with  numerous  kinds  of  mimosa,  which  have 
every  variety  of  sylvan  beauty  in  the  diversity  of 
their  grouping,  the  freedom  and  irregularity  of 
their  growth,  and  the  grand  or  lowly  positions  in 
which  the  architecture  of  the  valley  has  placed 
them.  Here  he  finds  the  angular  and  precipitous 
hills  of  the  Drakensberg  giving  place  to  ranges  of 
a dense  white  quartose  rock,  beautifully  rounded 
so  that  the  most  eminent,  by  the  enlargement 
of  their  curves,  bend  to  the  more  lowly,  and 
that  all  combine  to  present  a scene  of  loveli- 
ness which  is  in  harmony  with  their  beautiful 
drapery.  And  when  he  has  become  acquainted 
with  the  few  farms  in  the  bottom,  he  learns  that 
the  fertility  is  equal  to  the  beauty.  Fniit  of  all 
kinds  abounds,  wheat,  mealies,  and  forage  flourish, 
and  tobacco  attains  a full  growth  and  high  quality. 
This  is  by  far  the  best  entrance  to  the  Transvaal, 
the  one  which  gives  the  most  adequate  idea  of  its 
capabilities  as  a whole. 

When  the  valley  of  the  Vaal  has  been  passed,  and  an 
intervening  ridge  crossed,  the  traveller  comes  to  the 
Mooi  river,  which  has  not  the  beautiful  accessories 
of  the  Vaal,  but  flows  through  an  open  country 
between  deep  banks,  so  that,  but  for  the  fertility  it 
carries  on  its  borders,  there  would  be  no  indication 
of  its  existence  until  upon  its  edge.  The  value  of 
this  river,  however,  can  scarcely  be  exaggerated. 
It  has  made  Potchefstroom  a town  of  mills,  and 
the  district  the  most  abundant  wheat  district  of 
the  country,  and  has  in  neither  respect  exhausted 
its  resources.  To  the  south-west  of  Potchefstroom 
the  surface  is  undulating,  and  in  some  cases,  is  for 
many  miles  without  water,  the  supply  going  here, 
as  well  as  more  fully  to  north-east,  entirely  beneath 
the  surface.  This  underground  drainage  makes  a 
large  portion  of  the  Potchefstroom  district  of  small 
value,  except  for  grazing  purposes  in  the  summer. 
With  this  exception,  the  district  is  well  suited  to 
all  the  purposes  of  a farmer,  both  in  climate  and 
soil.  When  the  population  has  so  increased  in 
number  as  to  require  the  occupation  of  tlie  drier 
parts,  some  means  will  be  devised  to  bring  the 
subterranean  water  to  the  surface,  or  to  preserve 
that  which  falls  so  abundantly  from  the  clouds  in 
the  summer.  For  the  present,  there  is  no  lack  of 
sites  on  which  to  establish  farms,  well  supplied 
with  unfailing  streams. 

The  fertility  of  this  district  is  very  apparent. 
Timber  and  fruit  trees  grow  with  great  rapidity. 
The  willows  of  Potchefstroom,  after  twmnty  years, 
presented  a trunk  and  top  which  rivalled  our  park 
oaks  of  one  hundred  and  fifty.  The  high  temperature 
and  abundant  supply  of  water  during  the  summer, 
and  the  rest  and  frosts  of  the  short  winter,  seem  to 
present  the  most  favourable  circumstances  for  a 
healthy  and  rapid  growth  of  timber.  There  are,  as 
yet,  few  vineyards,  and  these  only  used  for  the 
imoduction  of  grapes  for  sale,  and  for  the  use  of 


the  family.  Fruit  of  all  kinds  abounds,  and  attains 
to  great  excellence.  I have  seen  in  one  orchard  in 
this  district,  plantain,  orange,  lemon,  pomegranate, 
quince,  vines,  peaches  of  various  sorts,  nectarines, 
apricots,  apples,  pears,  plums,  figs,  almond,  and 
walnut,  flourishing  side  by  side.  When  such 
attention  has  been  given  to  pruning,  and  the 
propagation  of  suitable  and  superior  varieties 
as  advanced  culture  brings,  the  fruit  of  this  part 
of  the  Transvaal  will  not  be  surpassed  by  that  of 
any  country  in  the  world.  The  wheat  grown  in 
all  parts  of  the  Transvaal  but  the'Wakkerstroom  dis- 
trict, is  that  which  is  commonly  knowm  as  “ Klein 
Corn.”  It  is  a white  wheat,  of  not  quite  so  large 
a grain  as  our  best  samples,  but  equally  plump. 
The  bread  made  from  it  has  a yellow  tinge  and 
delicious  flavour.  I am  not  able  to  give  the 
average  yield,  but  from  wFat  I have  seen,  I think 
it  is  equal  to  the  north  of  Natal,  which,  with  any- 
thing like  cultivation,  gives  ten  muids  or  thirty 
bushels  per  acre.  Forage,  or  oat-hay,  grows 
freely,  and  has  hitherto  escaped  rust.  Meedies  also 
yield  an  abundant  crop.  The  whole  district  is 
suitable  for  cattle,  but  it  is  not  w'ell  adapted  for 
sheep.  Horses  require  great  attention  in  the 
summer,  but  horse-sickness  is  not  as  prevalent  or 
fatal  as  in  the  northern  parts  of  the  country. 
The  only  mineral  of  value  is  coal,  which  is  found 
near  the  Vaal  river,  a little  to  the  east  of  the 
j unction  of  the  Mooi  river. 

To  the  north  of  Potchefstroom  lies  the  Eusten- 
burg  district,  bounded  on  the  south  by  the 
Magalisberg,  a range  of  hills  taking  a general 
course  east  and  west,  but  wdth  individual  curves 
in  nearlj^  all  directions.  These  hills  are  the  fffect 
of  upheaval,  which,  in  some  parts,  has  evidently 
had  its  centre  of  energy  far  beneath  the  present 
surfaces,  as  we  have  in  some  cases  lines  of  cliff  of 
many  miles  in  length,  raised  nearly  in  one  plain 
without  much  cross  fracture,  and  pitched  from  30*^ 
to  40^^  through  a depth  of  from  300  to  800  feet. 
These  have  frequently  a back  slope  of  several 
miles,  and  occur  in  two  or  three  succeeding  ridges, 
which,  but  for  their  perpendicular  face,  would 
present  the  appearance  of  huge  waves  suddenly 
solidified.  Near  the  centre  of  the  range,  these 
long  lines  of  upheaval  are  met  by  clusters  of  hills 
at  all  angles  to  their  course,  and  of  great  variety  of 
substance ; some  of  sandstone,  like  the  Magalisberg 
proper,  some  of  soft  white  or  pink  shale,  and 
others  of  lava  and  trap.  In  a few  cases  there  is  a 
strange  mingling  of  all  within  a short  distance. 

In  these  hills  the  valleys  are  broad  and  open,, 
with  sides  sufficiently  flat  to  admit  of  cultivation 
almost  from  top  to  bottom.  The  soil  derives  its 
character  from  the  rock  whose  decomposition  has 
furnished  it.  The  white  sandstone  gives  a loose 
and  useless  soil,  on  which  only  short  scrub  and 
sparse  tufts  of  grass  grow.  But  where  the  sand- 
stone is  mixed  with  shale,  it  has  produced  a soil 
which  is  easy  to  work,  and  yet  sufficiently  tenacious 
to  hold  manure  until  it  has  been  taken  up  by  the 
plant.  The  best  soil,  however,  is  the  result  of  de- 
composition in  trap,  sandstone,  and  shale,  and  is 
capable  of  producing  heavy  crops  of  grain,  and  so 
far  as  it  has  been  tried,  is  equally  well  suited  for 
any  other  kind  of  growth.  All  the  valleys  of  this 
district  are  well  watered,  but  the  fountains  are,  as 
would  be  expected,  in  the  back  slope  of  the  up- 
heavals, and  not  on  the  face. 
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This  is  the  most  tropical  part  o£  the  Transvaal 
that  is  generally  occupied,  and  its  productions  are 
Tvheat,  mealies,  tobacco,  sugar,  and  fruit.  Sugar 
is  gro\vn  by  the  farmers  from  a small  cane,  which, 
I suppose,  must  be  a native  of  Africa,  as  it  is  un- 
like the  kinds  grown  in  Nat  il,  and  as  it  was  grown 
before  sugar  Avas  cultivated  in  Natal.  It  differs 
from  the  Kafir  “ imphie,”  as  much  as  from  the 
Natal  cane.  Coffee  is  grown  in  favourable 
places,  Avhere  well  sheltered  from  frost ; but  a 
plantation  of  several  acres,  Avhich  had  come  near 
to  bearing,  was  entirely  destroyed  by  frost  seven 
years  ago,  since  which  time  no  attempt  has  been 
made  to  cultivate  it,  except  in  the  few  trees  raised 
on  a Boer  homestead  for  ornament.  This  district  is 
not  suited  to  sheep,  horses  require  great  care,  and 
in  some  of  the  hot,  close  vallej^s,  calves  are  with 
difficulty  reared.  In  the  broad  ojaen  valleys  and 
plains,  however,  the  cattle  thrive.  At  one  place, 
just  on  the  southern  edge  of  this  district,  gold  has 
been  found;  but  so  far  a.s  I have  seen  the  northern 
side  of  the  ridge,  the  country  is  too  modern  to 
expect  it  there ; nor  do  I knoAV  that  any  other 
metal  has  been  found  there,  in  condition  and 
quantity,  likely  to  pay  for  Avorking. 

To  the  Avest  of  Ruste  iburg  is  the  Marico  district, 
which  has  the  reputation  of  being  dry  and  hot. 
But  few  Boers  occupy  it,  and  it  has,  consequently, 
been  chiefly  of  value  as  a starting-place  for  traders 
to  the  interior. 

To  the  north  of  Eustenburg  is  the  Waterberg, 
AA’hich,  I am  informed,  is  a fine  country  of  high 
hills  and  broad  valleys,  Avell  supplied  Avith  streams. 
Cattle  are  said  to  thrive,  and  all  agricultural 
operations  are  carried  on  Avitli  profit.  The  great 
drawback  to  this  entire  district  is,  that  it  has  never 
really  belonged  to  the  European  occupants,  and 
as  the  iiatiA'es  haAm  increased,  they  have  claimed  the 
land  in  greater  and  greater  extent,  so  that  iioav  the 
Avhite  residents  are  only  able  to  remain  by  paying 
a tax  to  their  chiefs.  Unless  the  pn.'sent  Govern- 
ment are  able  to  make  some  such  distribution  of 
the  land  betAveen  the  natives  and  Europeans  as 
took  place  in  Natal,  this  and  the  Zoutspanberg 
district  av ill  have  to  bo  abandoned  to  the  natives. 

Pretoria  is  the  central  district  of  the  country, 
and  partakes  \’ery  much  of  the  character  of  those 
parts  of  the  Potchefstroom  and  Eustenburg  dis- 
tricts Avhich  march  AA'ith  it.  Its  soil  is  generally 
sandy,  with  broad  flats  of  black  pot-clay,  and 
occasionally  the  fine  mingled  soil  I have  already 
described,  Avhile  here  and  there  a mile  or  so  of 
red-brown,  stiff’,  clayey  soil  is  seen,  capable  of  pro- 
ducing anything.  The  misfortune  is  that  these 
ptu-tions  of  the  country  are  covi  red,  more  or  less 
fully,  with  broken-up  trap,  from  the  decomposition 
of  Avhich  the  soil  seems  to  have  come.  With  the 
exceirtion  of  the  Wagalisberg,  this  district  is  free 
from  mountains,  and  consists  of  broad  undulations 
suitable  for  cultivation,  for  which  its  climate  is 
especially  adapted.  The  AV'hole  district  is  capable 
of  sustainrng  large  herds  of  cattle,  as  the  grass  is 
abundant,  and  is  not  as  completely  dried  up  by 
frosts  m the  winter  as  in  some  other  parts  of  the 
country. 

Lead  is  found  in  small  quantities  in  the  nei«-h- 
bouAood  of  Pretoria  in  tlie  form  of  galena,  in  its 
qu^artz  inatnx.  I have  not  seen  the  lode  from 
which  it  18  taken,  but  from  the  reports  I Avas  able 
to  obtain,  I gathered  that,  like  all  other-?  I have 


seen  or  heard  of  in  the  country,  it  is  only  a frag- 
ment. This  is  the  case  with  a deposit  of  copper  in 
the  same  neighbourhood,  a fine  specimen  of  greeu 
carbonate  from  Avhich  Avas  shown  me  by  Mr, 
Jeppe.  Gold  has  been  found  about  20  miles  west 
of  Pretoria  at  several  places,  in  a valley  which, 
from  the  first,  attracted  the  notice  of  the  diggers 
as  they  passed  through. 

Travel! mg  eastAvard  the  Middleburg  district 
is  reached,  which,  in  its  south-eastern  half,  con- 
sists of  broad  undulations  of  seA^eral  miles  breadth,, 
generally  AAuth  a good  stream  of  Avater  in  the- 
valley,  sufficient  to  supply  as  many  farms  as  may 
put  theii’  homesteads  on  its  sides.  Sheep  and  cattle' 
thrive,  although,  from  the  practice  of  burning  thc^ 
grass,  the  fanners  find  themselves  under  the  neces- 
sity of  moving  Avith  their  stv^ck  into  the  deep 
valleys  to  the  north  in  Mapoch’s  cou..f.ry,  and  the 
neighbourhood,  Avhere,  although  they  have  farms, 
they  are  obliged  to  pay  “black-mail”  to  the  native 
chiefs.  This  district  has  hitherto  been  but  thinly 
peopled  ; many  farms,  hoAvever,  have  been  pur- 
chased Avithin  the  last  seven  years  by  intending 
settlers,  and  many  more  are  likely  to  be  occupied' 
as  soon  as  the  country  is  quiet,  as  the  agricultural 
capabilities  of  the  district  surpass  those  of  any 
other  part  of  the  Transvaal. 

The  north-eastern  part  of  this  district  is  very 
mountainous,  the  hills  rising  from  500  to  1,500  feet- 
from  their  base,  A\dth  valleys  of  various  breadtLu 
betAveen.  Some  of  them  are  rugged,  a feAv  m- 
accessible,  and  some  have  sides  not  too  steep  for 
grazing.  Many  of  them  contain  very  rich  iron  ore, 
and  some  are  intensely  magnetic.  The  Avhole  of  this 
broken  country  is  rich  in  metals  ; cobalt,  cop^ier, 
and  gold  have  been  found  in  it,  with  but  little 
search,  and  coal  has  lately  been  discovered  a little 
to  the  south-east  of  the  town  of  Middlebr’P'g- 
North-eastward  of  Middleburg  lies  the  Lyden- 
burg  district,  Avhich,  Avitli  the  exception  of  its 
southern^  fringe,  is  entirely  mountainous.  The 
scenery  in  this  part  of  the  Transvaal  is  grand, 
beyond  anything  I have  seen  in  South  Afrkau 
W^hen  a sufficient  elevation  is  attaineeV  the' 
traveller  can  look  upon  fifty  miles  and  more  of 
mountains,  of  all  sizes  and  shapes,  frequently 
more  than  2,000  feet  from  foot  to  crown,  noAV 
appearing  as  though  running  in  ranges,  and  then 
seen  end  on  as  isolated  towers ; here,  rounded 
off  in  graceful  curves,  and  there,  standing  up  in 
perpendicular  angularity.  Many  and  long  inspec- 
tions of  such  prospects  do  not  exhaust  the  interest, 
nor  diminish  the  pleasure.  But  Avhat  is  their  value? 
The  more  northern  parts  have  not  yet  had  European 
occupation,  but  Avhere  and  so-  far  as  these  have  becai 
approached,  the  broad  A'alleys  are  most  fertile  ; 
the  hillsides,  Avhere  accessible,  furnish  nutritious 
grass,  and  the  climate  is  healthful  for  all  kinds  of 
live  stock,  horses  excepted,  Avhich  have  to  be  care- 
fully stabled  in  the  summer.  The  agricultural 
excellence  may  be  seen  in  the  fact  that  a muid  of 
wheat  from  one  of  these  valleys  obtained  a gold 
medal  at  the  first  Paris  Exhibition. 

The  Lydenburg  gold  fields  are  in  these  moni>>— 
tains.  Pilgrims’  Eest,  the  most  important  m yet  '^ 
discovered,  is  a valley  running  up  four  miles  from  the  ^ 

Blyde  river  in  an  easterly  direction,  to  an  elevation 
of  about  2,000  feet  at  the  upper  end.  The  average 
depth  from  a mile  east  of  the  B 1};  de  is  about  1 ,000  feet.. 
The  present  surface  is  covered  with  soil,  from  which 
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grass  and  an  abundant  and  various  herbage  grows. 
But  down  below  the  present  surface,  in  some  cases, 
at  the  depth  of  30  feet,  there  is  the  site  of  an 
old  stream,  strewn  over  vith  fragments  of  lava, 
from  one  to  twenty  feet  square,  which  have  been 
triturated  and  ground  by  the  force  of  the  current, 
till  all  the  smaller  ones  are  rounded  and  the  larger 
are  deinived  of  their  angles.  It  is  here  on  the 
upper  edges  of  the  larger  stones  that  the  gold  of 
the  original  stream  is  found.  But  the  gold  is  not 
confined  to  the  original  stream,  but  has  been  dis- 
covered on  the  shoulders  of  the  minor  ridges  and 
on  their  tops,  where  it  has  not  been  subject  to 
trituration  or  any  abrading  power.  On  both  sides 
of  the  Blyde,  gold  has  been  found  in  payuig  quan- 
tities, 07er  an  extent  of  not  less  than  eight  miles 
square.  There  has  been  no  registration  of  the  gold  j 
found,  so  that  it  is  impossible  to  say  how  much 
has  been  obtained.  But  in  January,  1874,  the 
Gold  Commissioner,  who  had  been  in  California, 
Australia,  Xew  Zealand,  and  other  fields,  told  me 
that  then,  more  gold  had  been  taken  from  Pilgrims’ 
Pest  than  from  any  “creek”  in  Xew  Zealand. 
Similar  statements  were  made  to  me  by  men  wbo  I 
had  been  gold- digging  in  various  parts  of  the, 
w’orld  during  more  than  thirty  years.  | 

Immediately  over  the  eastern  ridge  of  Pilgrims’  ; 
Pest,  Mac  Mac,  another  field  is  reached,  in  which  : 
there  is  no  trace  of  the  same  kind  of  violent  i 
volcanic  or  aqueous  action.  The  gold  is  | 
neither  molten  nor  rusty,  but  bright  and  angular, 
as  if  it  had  just  fallen  from  its  quartz  matrix.  Many 
of  the  claims  at  Mac  Mac  have  yielded  well,  but  the  | 
extent  of  rich  groimd  has  not  been  equal  to  that 
in  Pilgrims’  Pest.  Twenty  miles  further  on,  in  the  . 
same  direction,  is  Spitz  Kop,  a solitary  hill,  around  , 
whose  foot  some  good  finds  have  taken  place,  but ; 
full  occupation  has  been  prevented,  by  the  unsettled  | 
state  of  the  country  from  a few  months  after  I 
digging  was  fairly  commenced.  To  the  north  and 
north-east  of  these  fields,  a large  tract  of  territory  | 
extends,  which  is  supposed  to  contain  large  quan-  I 
titles  of  gold,  but  which  has  not  been  examined 
because  of  the  hostility  of  the  native  occupants. 
More  than  a hundred  miles  to  the  north-west,  at 
Esterling,  a rich  reef  was  discovered  by  Mr.  Button 
eight  years  since,  and  alluvial  gold  was  obtained 
as  far  south  as  the  Komati.  So  that  there  is  a 
distance  of  two  hundred  miles  east  and  west,  and 
the  same  distance  north  and  south  in  which  gold 
has  been  discovered  by  the  imperfect  mode  of 
search  which  has  thus  far  been  practised.  This 
part  of  the  Transvaal  may,  therefore,  be  regarded 
as  presenting  great  auriferous  promise,  wdrich,  if 
fulfilled,  will  j)rob:-ibly  make  this  the  most  pros- 
p<  r ;;;s  dhtriut  in  the  country. 

The  eastern  edge  of  the  Transvaal,  to  the  south 
of  Lydcnburg,  is  occupied  by  the  Wakkerstroom 
district,  whose  average  height  is  5,000  feet,  with 
hills  rising  more  than  2,000  feet  alrove  that  level. 
Independent  of  the  mountains  on  the  south-eastern 
side,  this  district  consists  of  high  broad  plains, 
that,  although  cold  in  the  winter,  are  especially 
suited  to  cattle,  wEich,  wPen  acclimatised,  remain 
fat  all  through  the  winter.  This  is  the  only  good 
horse-breeding  district  in  the  country.  Summer 
crops  are  abundant,  but  the  cold  is  too  severe  for 
the  winter-growm  klein  corn,  cultivated  in  the 
other  districts.  The  wheat  of  this  district  is  of  in- 
ferior quality,  known  as  Victoria,  but  as  it  is  not 


liable  to  rust,  and  can  therefore  be  grown  in  the 
summer,  it  is  the  only  kind  at  present  cultivated. 
These  hills  are  the  sources  of  the  Buffalo, 
Pongolo,  and  Yaal  rivers,  w’^hose  many  streams 
water  the  whole  abundantly.  Coal  abounds  in  every 
part,  but  it  has  scarcely  been  used  for  domestic 
Xmrposes,  the  inhabitants  contenting  themselves 
with  their  sparse  supply  of  wood,  and  cow'-dung. 

Utrecht  is  the  most  southerly  division  of  the 
Transvaal,  and  the  smallest.  It  differs  but  little 
from  the  Newcastle  district  of  Xatal,  and  w'as 
originally  obtained  by  the  Wakkerstroom  Boers  as 
a place  for  winter  feeding  for  their  stock. 

On  the  east  of  Wakkerstrom  lies  the  Heidelberg 
district,  which  is  a succession  of  fertile  valleys  and 
]plains,  with  ridges  of  moderate  height  running  in 
various  directions  through  them . It  more  nearly  re- 
sembles the  Potchefstroom  district,  which  it  joins  on 
its  western  side,  than  any  other  j)art  of  the  country, 
but  has  a more  uniform  and  abundant  water  supi^ly. 
The  farms,  which  have  been  long  occupied  in  this 
part,  show  signs  of  advancement,  which  augur 
well  for  its  continuous  improvement. 

It  wdll  thus  be  seen,  from  this  short  review  of  the 
several  districts,  that  the  Transvaal  has  large  and 
varied  agricultural  capabilities  ; that  it  is  w^ell 
adapted  for  the  stock  farmer  ; and  it  may  be  added, 
that  it  is  free  from  the  droughts  which  so  seriously 
interfere  with  all  farming  operations  in  the  Cape 
Colony  and  the  Free  State.  As  a whole,  it  is  not 
so  well  suited  for  sheep  as  the  Free  State,  but  the 
high  lands  in  the  eastern  central  part  have  already 
some  good  flocks,  and  are  capable  of  sustaining 
them  in  health  and  vigour  over  their  entire  extent. 
The  mineral  wealth  of  the  country  is  very  great. 
Coal  abounds  over  the  south-eastern  portion ; iron 
ore  of  the  richest  kind  is  in  great  x^lenty  through 
the  north-west ; lead,  easily  wrought,  is  found  in 
Marico ; while  copper  in  small  pieces  is  picked  up 
all  over  the  country.  Coal,  iron,  and  gold,  the  three 
most  precious  treasures  of  the  earth,  are  the  most 
abundant.  All  these  elements  of  wealth,  conibining 
with  a salubrious  climate,  and  almost  unlimited 
food-producing  power,  has  often  suggested  to_  my 
mind  the  thought,  that  the  Transvaal  is  destined 
to  be  the  workshop  of  South  Africa, 

The  Transvaal  has  a very  small  sup>f>ly  of  timber, 
and  what  it  has  is  inferior  to  the  same  kinds  grown 
in  the  Cape  Colonj",  and  in  some  jiaHs  of  Xatal. 
This,  however,  need  not  be  a diflicuity  in  time  to 
come,  as  the  various  kinds  of  gum  grow  with  great 
rapidity,  and  the  timber  is  suited  for  furniture, 
impalements,  and  building.  The  growth  of  trees  is 
likely  to  be  a most  profitable  investment  of  capital 
and  labour,  to  any  one  who  has  the  foresight  to 
discern  the  needs  of  twenty  years  hence. 

Only  a few  years  since,  the  southern  parts  of  the 
country  were  covered  with  game.  Blesbock, 
wildebeest,  quagga,  and  spDringbock,  w^ere  in 
thousands,  but  now  onlj’  a few  are  seen  at  long 
intervals.  Millions  have  been  shot,  and  the  rest 
have  been  so  disturbed  in  their  pasturage,  and  so 
frightened  by  the  death  roar  of  their  fellows,  that 
they  no  longer  take  this  and  the  neighbouring 
States  as  their  winter  haunts ; and  with  the  herbi- 
vorous game  have  also  passed  away  the  lions, 
hyenas,  and  panthers  which  fed  on  them.  These 
may  be  regarded  as  extinct  in  the  southern  half  of 
the  country,  only  a solitary  panther  now  and  then 
aprpearing  in  the  winter,  to  commit  depiredations 
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oil  tlie  goats,  slieep,  or  calves.  This  may  he  a i 
cause  of  regret  to  the  sportsman,  but  the  settler  j 
is  glad  to  be  rid  of  such  numerous  trespassers  | 
and  consumers  of  his  crops,  and  the  country  at  | 
large  is  relieved  from  a low  form  of  vagabondism,  | 
which  prevailed  among  many  of  the  young  and 
idle,  who  p^^  ferred  to  subsist  on  the  precarious 
produce  of  iheir  guns,  rather  than  follow  any 
course  of  continuous  labour. 

The  clearance  of  the  country  hero  alluded  to  is  the 
second  which  has  occurreil  within  present  memory. 
Somewhere  about  182o,  Moselikatsi  swept  through 
the  country  from  the  present  Lydenburg  district 
through  Aliddleburg,  Pretoria,  Potchefstroorn,  and 
the  south  of  Eustenburg,  killing  the  old  and 
capturing  the  young,  and  the  cattle.  In  manj" 
parts  of  the  north-east,  the  remains  of  their 
kraals  still  met  wdth  show  that  the  inhabitants 
were  numerous,  and  that  after  the  manner  of 
other  tribes  of  the  Bechuana  race,  they  congregated 
in  tovTis,  some  of  which  must  have  contained 
thousands.  But  nuinerous  as  they  had  been,  the 
land  was  as  completely  deserted  as  iNatal,  by  the 
devastation  of  Tshaka;  and  in  this  condition  it 
remained  till  occupied  by  the  Boers.  Eepeatcd 
inroads  of  Zulus  for  the  plunder  of  the  northern 
tribes  made  them  also  poor  and  few,  but  did  not 
succeed  in  breaking  thf-ir  hold  of  the  country  ; so 
that  within  the  magnificent  border  lines  of  the  last 
map,  but  few  were  found  to  claim  or  occupy  the 
land.  A grand  estate,  therefore,  was  that  in 
which  by  right  of  discovery  the  Yoor  Trekkcrs 
installed  themselves. 

The  emigrant  Boers,  although  speaking  the 
Dutch  language,  and  commonly  called  Dutch, 
were  really  more  French  than  Dutch.  In  1GS8,  a 
band  of  French  Huguenots,  to  the  number  of  IGO, 
wdio  had  previously  taken  refuge  in  Holland,  were 
sent  by  the  Dutch  East  India  Company  to  the  Cape, 
that  they'  might  cultivate  the  land,  and  thus  make 
it  of  greater  value  to  the  company'.  But  from  the 
time  of  their  departure  from  Europe  they  w'ere  the 
servants  of  the  company',  w'ho  ruled  them  in  every 
thing,  and  made  them  understand  that  they  were 
there,  “not  for  the  enrichment  of  themselves,  but 
of  the  company'. ' ’ Thirteen  years  after  their  arrival , 
their  own  Minister  was  re-called,  and  a Dutchman, 
who  could  speak  enough  French  “ to  give  consola- 
tion to  the  aged,”  but  who  w'as  to  preach  in  Dutch 
only’,  was  sent  to  take  his  jdace.  Eight  years  more 
and  Frendi  was  forbidden  in  all  communications 
w’ith  the  Government,  and  in  1724,  the  lessons  were 
read  in  church  in  the  French  language  for  the  last 
time.  The  only'  purchasers  of  their  produce  were 
the  company,  and  they  could  buy'  only  in  their 
stores,  and  at  prices  fixed  by' the  company',  both  for 
purchaser  and  seller.  All  their  Ecclesiastical  Acts 
were  equally'  under  the  control  of  the  Government, 
so  that  they'  could  not  dispose  of  their  Eoor  Fund 
but  by'  permission  of  their  commander.  No  men 
would  voluntarily  submit  to  such  despotism  as  this, 
but  especially  would  it  be  repulsive  to  those  who, 
for  several  generations,  had  renounced  all  their 
possessions  and  risked  their  lives  for  liberty  and 
religion.  When,  therefore,  after  expatriation  for 
liberty',  they  found  themselves  in  danger  of  losing 
it  entirely,  it  can  scarcely  be  matter  of  surprise 
that  they'  took  the  only  meajis  of  maintaining 
it.  While  under  the  eye  of  the  Government 
there  was  no  possibility  of  escape  from  its 


grasp,  so,  to  effect  their  emancipation,  they' 
went  into  the  wilderness,  and  only  returned  to 
the  stores  when  their  supplies  were  exhausted. 
Each  family,  as  it  attained  maturity,  sent  out  its 
band  of  settlers  to  choose  each  one  for  himself  a new 
centre  of  operations,  whore  his  enlarged  circle 
would  not  interfere  with  that  of  his  neighbour. 
And,  as  their  principal  employment  was  cattle 
farming,  neither  their  own  hojaes  nor  their  condition 
required  them  to  curtail  their  boundaries.  Thus 
it  was,  that  by  the  end  of  the  last  century, 
the  Boors  had  spread  over  the  country  northwards 
nearly  to  the  Orange  Kiver,  and  on  the  east  to  the 
neighbourhood  of  the  Great  FLsh  Eiver.  It 
cannot  be  supposed  that  the  company  w'ould 
willingly  give  up  their  prey  ; accordingly  various 
repressive  proclamations  were  issued,  which  there 
Avas  no  power  to  apply.  In  the  few  cases  ii. 
which  they  attempted  to  enforce  their  regulations, 
opposition  was  shown,  and  a compromise  effected - 
Thus  they  drifted  out  of  the  range  of  law, 
each  patriarch  being  the  ruler  of  his  OAvn  house- 
hold, and  had  their  church  only  as  a common  bond 
of  union.  The  order  of  the  Dutch  Eeformed 
Church  is  Presbyterian , AA'hich  furnishes  opportunity' 
for  the  more  intelligent  and  godly  laymen  to  take 
part  in  the  conduct  of  its  affairs,  in  the  offices  of 
churchAvarden,  deacon,  and  elder,  thus  giving  the 
most  influential  of  the  members  an  interest  in  the 
community,  and  supplying  to  the  rest  advisers  and 
sympathisers  in  the  difficulties  of  life.  The  living 
operation  of  this  union  caused  every  man  to  prize 
his  church  beyond  every  other  known  organisation^ 
and  to  strh'o  by  all  means  to  attain,  and  to  main- 
tain, membership  in  it.  But  as  the  law  of  the 
Church  requires  every  member  to  pass  an  exami- 
nation in  the  facts  and  doctrines  of  the  Bible  before 
his  admission,  so  every  father  felt  it  to  bo  as  much 
his  duty  to  teach  his  children  to  read  as  to  feed 
and  clothe  them.  Thus  their  church  life  pre- 
sented a barrier  to  the  barbarism  to  Avhich 
their  circumstances  Avould  otherAvise  have  tended 
to  lead  them.  They  had  only  tAVO  books,  the 
Bible  and  Psalter,  and  these  almost  neces- 
sarily led  to  a sharply- defined  dual  mental  life, 
one  side  occupied  with  their  farms,  and  the  other 
Avith  the  glorious  facts  and  revelations  of  Scripture. 

I But  it  also,  almost  of  necessity,  inclined  them  to 
I narroAv  and  one-sided  inteiqAretations  of  Scripture, 
and  unsuitable  application  of  its  teaching  to  every- 
day' life.  And  it  must  be  remembered  that,  there, 
alone  in  the  Avilderness,  they  avoio  removed  from 
, all  those  improving  and  expanding  influences  Avhich 
filter  doAvn  on  us  through  our  intercourse  Avith 
each  other.  They  had  only  the  vague  traditions 
through  several  generations  of  a similar  in- 
fluence Avhen  at  its  Aveakest,  for  neither  in 
theory  nor  practice  had  the  Eeformed  Church 
thrown  off  all  the  crude  heathenism  Avhich  had 
I accumulated  during  the  “ dark  ages.”  I refer  to 
these  facts,  because  it  is  impossible  to  understand 
Boer  character  Avithout  a knowledge  of  their 
religion,  Avhich  Avas  sincere  and  earnest,  but 
disfigured  and  weakened  by  false  deductions, 

I such  as,  I think,  their  circumstances  fully  account 
! for.  And  I judge,  from  the  hold  they  have  kept 
of  the  important  truths  of  Scripture,  and  from  the 
I limited  circle  of  theirliterature,  that  now,  when  they 
S are  coming  into  rank  with  us,  we  shall  have  to  put 
forth  all  our  strength  to  keep  ahead.  I am  unable 
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to  join  in  the  cry  which  I have  often  heard  against  ; 
the  stupidity  of  the  Boer.  I have  the  honour  of  ; 
acquaintance  with  many,  and  I think  that,  con-  i 
sideriug  their  circumstances,  they  are  equal  to  my 
own  countrymen  in  general  intelligence,  in  the 
improvement  of  their  opportunities,  and  in  in- 
tegrity of  character.  The  only  class  of  our  own 
population  with  which  we  can  fairly  compare 
them,  is  that  of  an  agricultural  village  fifty  years 
■since,  and  with  such,  although  the  odds  are 
against  them,  I do  not  fear  the  issue, 

I have  not  time  to  describe  the  circumstances  of 
occupation  by  the  Boers,  but  will  confine  myself  to 
a consideration  of  their  character,  as  seen  before 
and  after.  From  all  the  facts  I have  been  able  to 
learn,  I have  come  to  the  conclusion  that  the 
leaders  of  the  emigration,  and  the  bulk  of  the 
people  under  them,  were  sincerely  religious  and 
honourable  men.  In  illustration,  I can  point  to 
many  of  their  unitedpublic  acts,  and  to  many  of  their 
number  whom  I have  known,  and  who  have  pre- 
served through  a long  life  the  respect  of  their 
neighbours,  black  and  white,  English  and  Dutch. 
But  such  an  exodus  as  took  place  from  the  Cape 
Colony,  would  be  sure  to  carry  with  it  all  the 
Testless  and  lawless;  the  contests  with  Dingaan, 
and  more  especially  with  the  English  in  Natal, 
would  tend  to  increase  the  disposition  to  lawdess- 
ness,  while  those  in  whom  it  was  strongest  would 
be  the  most  unwilling  to  remain  in  the  Orange 
Biver  Sovereignty  and  Natal,  where  British  rule 
then  was.  Thus,  by  natural  selection,  an  undue  i 
proportion  of  the  lawless  were  among  the  first  ! 
occupants  of  the  Transvaal.  And  from  this  cause  j 
it  was  that  the  landrosts  w^ere  unable  from  the  first } 
to  enforce  law,  w'henit  operated  against  a member  of  j 
a large  or  well-supported  family.  From  the  same  | 
cause  also  came  the  establishment  of  three  indepen-  j 
dent  republics,  which  we-re  only  mergedin  the  South 
African  Eepublic  as  late  as  1857.  And  when  it  is  ! 
remembered  that  among  such  a people  the  Giovern-  J 
ment  had  neither  military  nor  police  force  for  the  I 
maintenance  of  law,  it  appears  that  even  forthepre-  j 
servationof  sociallife  wuthever  so  loose  abend,  there  i 
must  have  been  a good  proportion  of  upright  and  | 
law-abiding  people  in  the  country,  and  that  thelaw-  ' 
less  were  by  some  means  held  in  check.  I strongly  ’ 
incline  to  the  opinion  that,  if  the  original  settlers  | 
had  been  left  to  themselves,  and  had  kept  from  all  ^ 
aggression  on  the  border  natives,  which  was  sure  ■ 
in  the  end  to  bring  fatal  retaliation,  they  would  ' 
have  been  able  to  govern  themselves,  and  in  time  i 
w’ould  have  established  order.  But  in  their  con- 
dition of  feebleness,  the  country  became  the  refuge 
for  the  scoundreldom  of  South  Africa,  until  a re- 
spectable man  incurred  suspicion  when  he  removed  : 
to  the  Transvaal.  These  evil  doers  who  found  a re- 
fuge in  the  Eepublic  were,  in  many  cases,  men  of 
greatly  superior  education  to  the  farmers,  and 
thus,  as  well  as  by  that  sharpening  of  their  wits 
which  former  difficulties  had  accomplished,  they 
seemed  the  most  competent  for  the  various  positions 
of  trust  and  business  which  the  Government  of  the 
country  furnished.  Into  these  positions  many  of 
this  class  entered,  to  the  increase  of  the  con- 
fusion. 

The  taxes  of  the  country  were  the  quit- 
rent  <5f  the  farms,  and  a uniform  duty  per 
cwt.  on  goods  imported.  The  latter  was 
generally  collected  from  the  store  - keepers, 


who  themselves  proposed  the  tax  in  lieu  of 
the  system  of  commandeering,  which  carried  off 
their  assistants  and  impounded  their  waggons. 
But  the  quit-rent  was  often  many  years  in  arrear, 
and  by  many  was  only  paid  when  a transfer  made 
payment  compulsory.  Thus  the  income  was  in- 
adequate to  the  expenditure,  the  landrosts  and 
other  officers  of  the  Government  were  unable  to 
obtain  their  salaries  when  they  could  not  raise 
them  from  their  own  districts,  and  the  central 
Government  was  in  still  worse  condition,  so  that 
the  offices  were  often  without  paper  and  other 
requisites,  and  on  one  occasion,  for  several  months, 
the  Gazette  could  only  be  printed  on  what  scraps 
of  paper  could  be  casually  obtained.  In  this  condi- 
tion of  impecuniosity,  an  attack  on  the  natives  in 
the  Zoutpansberg  district  was  undertaken,  which 
all  the  commandeering  of  men  and  material 
failed  to  furnish  vdth  adequate  support.  Hence, 
to  meet  this  special  need,  tmd  to  relieve  the 
chronic  pressure  on  their  finances,  the  Govern- 
ment issued  notes  of  one,  five,  ten,  and 
twenty  pounds,  which  they  declared  to  be  legal 
tender,  but  which,  as  might  have  been  expected, 
soon  sank  to  a small  fraction  of  their  nominal 
value.  This  speedily  brought  all  business  to  a dead 
lock.  The  store-keepers  could  only  part  with  their 
goods  for  cash,  cattle,  or  other  produce,  and  their 
debtors  paid  them  in  the  depreciated  paper,  which 
was  worthless  out  of  the  country.  In  1871,  some 
of  the  merchants  got  themselves  elected  to  the 
Yolksraad,  and  succeeded  incaiuying  a Bill  for  the 
recall  of  the  notes,  and  for  the  issue  of  another  set, 
for  the  redemption  of  which  a sufficient  number 
of  farms  were  transferred  to  trustees,  who  signed 
the  new  notes,  and  wmre  expected  twice  a year 
to  hold  a sale  of  a portion  of  the  farms,  for  which 
they  were  to  receive  payment  in  notes,  and  then  to 
destroy  them.  This  immediately  raised  the  value 
of  the  notes,  and  would  soon  have  brought  them 
up  to  par.  But  when,  in  1873,  Mr.  Burgers 
accepted  the  presidency,  he  made  an  arrangement 
with  a Cape  Bank  for  their  immediate  encashment. 
This  occasioned  another  commercial  disturbance, 
and  in  no  measure  increased  the  wealth  of  the 
country,  which  could  not  meet  its  ordinary^  ex- 
penditure, much  less  bear  the  additional  burden  of 
interest  on  this  public  debt.  The  result  was,  that 
they  were  obliged  from  the  first  to  borrow  money 
from  another  bank  to  pay  the  interest  of  the  re- 
demption loan.  It  was  in  these  financial  embarass- 
ments  that  Mr.  Burgers  projected  his  railway 
scheme,  and  involved  the  Eepublic  in  another 
debt  of  £100,000,  for  which  no  remunerative  re- 
turn has  come.  Immediately  on  his  arrival  from 
Europe,  the  folly  of  the  whole  scheme  became 
apparent,  and  his  own  mismanagement  patent  to 
all.  The  intellia:ent  members  of  the  Yolksraad,  by 
dint  of  persevering  questionings,  at  length  brought 
out  the  admission  that  their  land  guarantee  was 
fully  pledged,  that  only  a part  of  the  money  was 
raised,  that  all  which  had  been  nominally  raised 
had  been  paid  in  expenses  and  in  the  purchase  of 
plant,  and  that,  consequently,  they  had  not  a 
penny  with  which  to  commence  the  construction 
of  the  railway,  and  had  no  means  of  borrowing 
I more. 

In  this  climax  of  financial  perplexity,  when  the 
means  of  paying  ordinary  current  expenses  were 
' absent;  the  war  wdth  Sekukuni  was  proclaimed.  I 
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was  on  the  gold-lields  at  the  time,  and  learned,  at 
first  hand,  the  various  steps  taken  by  the  Re-  j 
publican  Government,  and  by  Sekukuni  and 
Johannes,  as  well  as  the  various  grounds  of  the 
dispute  between  the  two,  and  the  opinion  I formed 
of  the  whole  was  that  the  Republic  had  not 
sufficient  grounds  for  a declaration  of  war,  which 
might,  with  prudence  and  good  management, 
have  been  for  that  time  averted.  So  strong  was 
this  opinion,  that  I requested  the  two  officials 
wlio  were  in  dii'ect  communication  with  the 
Government,  to  point  out  the  importance  of  delay, 
as  the  population  and  available  wealth  of  the 
country  were  small,  but  were  increasing  by  settlers 
from  the  diamond-fields,  by  the  continued  work- 
ingof  the  gold-fields,  and  by  accessions  of  goodmen 
from  otlier  places,  so  that  if  ultimately  the  ques-  j 
tion  had  to  be  s-ttled  by  war,  the  delay  of  six  ! 
years  would  make  all  the  difference  betwren 
defeat  and  victory.  Of  the  conduct  and  the  con- 
sequences of  the  war,  I need  not  speak.  As  soon 
as  it  commenced,  supplies  had  to  be  obtained,  and 
beyond  all  that  could  be  secured  by  commandeer- 
ing, much  was  needed,  which  could  only  be 
obtained  by  purchase,  for  which  bills  from  one  to 
three  months  were  given.  At  maturity  these  were 
dishonom'e  1,  so  that  by  the  time  the  ‘‘  Grand 
Army”  retreated  from  Sekukuni,  no  one  wouLl 
accept  the  paper  of  the  Government.  When, 
therefore,  in  the  entire  absence  of  money  in  the 
exchequer,  the  army  left  the  whole  of  the  country 
open  to  the  inroads  of  the  enemy,  it  became  plain 
to  all  capable  of  looking  at  the  case,  that  it  was 
simply  impossible  for  the  existing  Government  to 
continue,  and  that  the  only  alternatives  were  uni- 
versal anarchy,  which  would  involve  the  surround- 
ing territoiies  in  great  danger,  or  the  kindly  inter- 
vention of  some  friendly  power  to  restore  order  and 
establish  security.  And  this  was  not  the  opinion 
of  the  English  residents  only,  but  also  of  the 
majority  of  the  old  and  wealthy  Boers.  It  was 
opposecl,  it  is  true,  but  this  was  by  men  who 
had  really  nothing  to  lose  in  the  continued 
confusion,  but  who  might  hope  to  gain  something 
in  the  general  scramble ; by  men  who  had  been 
mutinous  and  rebellious  und«w  their  own  Govern- 
ment, and  especially  dreaded  English  rule  because 
they  knew  it  would  be  real,  and  that  their 
insubordination  must  cease  ; and  by  a few  sincere 
patriots,  who,  in  spite  of  facts  which  proved  their 
impotence,  still  believed  they  could  reduce  chaos 
to  order  and  establish  permanent  peace  while  sur- 
rounded by  savage  foes,  from  the  feeblest  of  whom 
they  had  fied.  The  opposition  of  the  fir.^t  and 
second  class  was  by  no  means  tacit.  But  it  is  diffi- 
cult to  convey  to  an  English  audience  a just  idea 
of  the  imbecility  shown  in  the  credulity  of  the 
mass,  or  the  audacity  of  the  misrepresentations 
and  romances  of  the  agitators.  Y\  e must,  how- 
ever, bear  in  mind,  that  no  higher  standard  of 
education  and  knowledge  than  an  English  agricul- 
tural village  fifty  years  since  had  been  attained 
amongst  them. 

The  question,  however,  which  is  of  most  im- 
portance tons  and  to  them,  is,  does  the  past  give 
hope  for  the  future  ? Have  these  men  shown,  in 
their  present  and  past  generations,  those  qualities 
wdjich  give  reasonable  promise  of  a vigorous  and 
prosperous  future  ? I think  the  true  answer  is 
affirmative.  They  come  of  the  best  European 


stock,  and,  by  their  intermarriage,  combine  the 
pertinacity  of  the  Dutch  character  with  the  vivacity 
of  the  French.  So  far  as  I have  been  able  to 
learn,  the  promise  of  so  good  a pedigree  has  never 
been  denied.  In  the  Cape  Colony  the  relatives  of 
the  Transvaal  Boers  have  not  been  distanced  in  the 
course  of  progress  by  their  English  competitors, 
but  keej)  well  up  with  them  in  all  ranks  of  life,  as 
legislators,  lawyej  s,  clergymen,  merchants,  and 
farmers.  In  Natal  there  are  examples  of  the  same 
class  of  competence  for  the  race  of  life,  and  I have 
myself  witnessed  as  great  advancement  in  the 
elegances  of  social  life  among  the  Dutch  as  among 
my  own  countrymen.  In  the  Transvaal  there  are 
instances  of  most  successful  farming  in  their 
own  j)eculiar  line ; and  it  should  be  remembered 
that  many  of  the  leading  men  among  the  Boers 
pa'e  entirely  self-educated,  their  condition  during 
the  original  emigration,  during  the  unrest  of 
Natal,  and  during  the  uncertainty  and  toils  of  the 
first  years  of  settlement,  having  precluded,  in  most 
cases, any  further  instruction  than  the  teaching  of 
the  alphabet  by  the  father  or  mother.  When  men 
with  such  a beginning  raise  themselves  to  a position 
like  that  occupied  by  Piet  Joubert,  whose  primer 
was  any  odd  scrap  of  newspaper,  which  he  studied 
while  herding  the  cattle,  there  is  assurance  of  a 
capability  of  progress  which  is  full  of  promise. 

In  the  face  of  this  hopeful  conclusion,  there  occurs 
the  present  popular  disquietude  and  insubordi- 
nation, wdiich  for  the  time  prevent  the  accomplish- 
ment of  anything  for  the  general  good.  Rule, 
real,  righteous  rule,  is  the  first  thing  necessary  for 
the  Transvaal.  It  has  never  yet  existed  in  the 
country,  and  to  inany  of  the  present  inhabitants 
it  wdll  be  most  irksome,  but  until  it  is  established, 
it  is  impossible  for  any  steady  progress  to  be  made. 
It  is  quite  likely  that  some  of  the  leaders  of  the 
present  disturbance  may  so  far  commit  themselves 
to  courses  of  violence  as  to  render  punishment 
necessary.  This,  however,  is  not  likely  to  be  the 
case  ■with  any  of  the  men  who  have  really  an  im- 
portant stake  in  the  country.  The  majority  have 
sufficient  sense  to  see  that  although  none  of  their 
private  rights  are  interfered  with,  their  property 
has  acquired  greater  security,  and  that  the  most 
important  change  has  been  their  deliverance  from 
the  tyranny  of  blustering  demagogues.  A fe^v 
years  of  quiet  will  not  only  make  them  contented 
with  this,  but  Avill  cause  them  to  glory  in  it,  as 
the  only  school  in  which  their  native  power  could 
find  development.  The  only  probable  cause  of 
chroTiic  discontent  is  the  payment  of  taxes,  to 
which  a Boer  has  great  objection.  He  has  never 
I paid  them  to  his  own  Government  in  sufficient 
, amount  to  meet  the  working  expenses,  and  such 
charges  must  now  be  greatly  increased.  What 
system  of  indirect  taxation  may  be  devised  I know 
i not,  but  in  the  absence  of  direct  importation, 

! and  uniform  customs’  dues,  this  almost  certainly 
: will  prove  the  most  difficult  problem  with  which 
' her  Majesty’s  Government  in  the  Transvaal  will 
, have  to  deal. 

i In  the  proclamation  by  which  the  Transvaal  was 
declared  to  be  annexed  to  the  British  Crown,  the 
inhabitants  were  promised  that  degree  of  influ- 
ence in  the  management  of  their  own  affairs  which 
was  “compatible  with  the  circumstances  of  the 
country,  and  the  intelligence  of  the  people.”  This 
promise  will  be  kept,  because  no  British  states- 
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man,  of  whatever  party,  would  have  the  desire  or 
the  power  to  break  it.  But  it  would  be  to  keep  it 
to  the  letter,  and  to  break  it  in  its  spirit,  if  imme- 
diate legislative  control  were  given  to  people 
who  have  repeatedly  refused  to  discuss  the  condi- 
tions on  which  such  privilege  should  rest,  and 
who  are  only  united  in  their  determination  to  resist 
what  everyone  else  sees  to  be  inevitable. 


DISCUSSION. 

Dr.  Mann,  F.H.C.S.,  said  that  he  wished  to  add  a few 
remarks  relating  to  the  natives  inhabiting  the  Transvaal, 
which  he  thought  would  prove  interesting  to  the  meeting. 
Mr.  Blencowe,  in  his  paper,  alludes  to  the  first  settle- 
ment of  the  Boers  in  the  Transvaal  territory  as  having 
been  materially  facilitated  by  the  country  having  been 
-depopulated  by  the  invasion  of  the  Zulu  tribes.  The 
people  who  dwelt  in  it  before  that  time  were  quite  a 
^distinct  Kafir  race  to  the  one  which  produced  the  Zulus, 
and  winch  is  now  principally  represented  by  the  tribes 
diving  in  Natal  and  Zululand.  They  are  spoken  of  by 
-ethnological  authorities  in  England  as  the  Betchuana 
-division  of  the  Kafirs,  but  the  synonym  for  Betchuana 
which  they  themselves  use  is  ‘ ‘ Basuto.  ’ ’ The  Basutos, 

well  as  the  Zulus,  came  originally  from  the  north ; but 
nothing  certain  is  known  of  the  early  origan  of  either  of 
these  interesting  South  African  races.  The  Zulus  quickly 
advanced  to  the  seaboard,  and  made  themselves  at  home 
on  the  lower  and  moister  lands  of  the  coast ; but  the 
Basutos  never  descended  below  the  Drakenberg  Moun- 
tains, which  are  properly  the  jagged  edge  of  the  high 
internal  table  land.  Before  the  first  predatory  ex- 
cursions of  the  Zulus,  the  Basutos  were  spread  over  the 
-entire  stretch  of  country  which  is  now  known  as  the 
Transvaal.  But  they  retired  towards,  and  beyond  the 
Eimpopo  Valley,  when  they  became  subject  to  hostile 
incursions  developed  out  of  the  growth  and  orga- 
nisation of  the  Zulu  pov/er.  Moselikatze,  w^ho  was 
an  offshoot  from  the  Zulu  organisation  in  the  early 
days  of  its  vigorous  growth,  was,  in  the  first  instance, 
settled  in  the  region  where  the  capital  town  of  the 
Transvaal,  Pretoria,  now  stands  ; but,  having  attacked 
Ohaka,  he  was,  in  retaliation,  driven  out  by  that  vigorous 
iind  strong-handed  chief,  and  withdrew,  in  the  first 
instance,  to  the  Marico,  and  ultimately  to  the  high 
tableland  which  forms  the  crest  of  the  watershed 
between  the  Limpopo  and  Zambesi  rivers.  After  the 
battle  of  Boomplaatz,  in  1848,  by  which  the  British 
.-ascendency  in  the  Orange  Elver  sovereignty  was 
virtually  established,  a party  of  emigrant  Boers, 
under  Hendrik  Potgieter,  advanced  into  the  Trans- 
vaal region,  which  is  now  known  as  Lydenburg. 
This  district  had  been  previously  occupied  by  a tribe 
• of  Basutos,  governed  by  a chief  whose  name  was 
Sekwati ; but,  at  the  time  of  the  advent  of  the  Boers, 
Sekwati  had  left  this  land,  in  consequence  of  hostile 
raids  made  upon  him,  and  had  withdrawn  from 
the  open  country  into  the  mountains,  close  to  the 
Oliphants  Eiver,  which  afforded  greater  facilities  for 
defence.  The  Boers  at  that  time  affirmed  that  they  had 
beaten  Moselikatze,  who  was  the  conquerer  of  Sekwati, 
and,  upon  that  ground,  assmned  that  they  were  the  right- 
ful proprietors  of  Sekwati’ s territory ; but,  to  make  assur- 
ance doubly  sure,  they  then  bargained  vuth  the  neigh- 
bouring Amaswazi  chief,  who  also  had  some  rights  of 
conquest  over  Sekwati,  that  he  should  relinquish  his 
interest  in  the  land  for  a payment  of  100  oxen.  The 
Boers  say  that,  at  this  time,  Sekwati  admitted  liimself 
to  bo  only  the  Amaswazi’ s dog,  and  professed  himself 
quite  willing  to  be  Potgieter’ s dog  instead,  upon  condi- 
tion of  thenceforth  receiving  protection  against  the 
Amaswazi  at  his  hands.  The  Amaswazi,  it  appears, 
offered  to  clear  Sekwati  out  of  the  land  as  a part  of  the 
service  rendered  for  the  oxen.  The  Boers,  having  thus 
assumed  to  themselves  the  rights  of  possession,  pro- 


ceeded to  occupy  the  land,  and  do  not  appear  to  have 
had  any  opposition  made  to  them  on  the  part  of  Sekwati 
at  first ; but,  in  the  year  1852,  disputes  began  to  arise 
between  them  and  Sekwati’ s people,  and  Sekwati  then 
took  up  a still  stronger  position,  on  the  Lulu  Mountains, 
and  fortified  it.  The  Boers  thereupon  organised  them- 
selves into  what  they  termed  the  Lydenburg  Eepublic, 
and  had  their  holdings  of  farms  confirmed  to  them  by  a 
formal  act  of  its  G-overnment.  Sekwati,  in  the 
first  instance,  harassed  the  intruders ; but,  in  the 
year  1857,  it  was  mutually  agreed  that  the  con- 
flict should  cease,  that  the  Steelport  Eiver  should 
be  established  as  a boundary  line  between  the  Boers 
and  the  natives,  and  that  Sekwati  should  give  up  to  the 
Boers  all  runaways,  offenders,  and  cattle  that  found 
their  way  over  to  his  side  of  the  river.  In  the  year  1860, 
Sekwati  died,  and  was  succeeded  in  the  chieftainship  by 
his  son  Sekukuni,  who  does  not  appear  to  have  recognised 
the  treaty  made  with  his  father,  for,  from  that  time,  the 
Boers  began  to  pay  him  a tribute  of  two  heifers  a year 
for  each  farm  in  their  occupation.  The  Lydenburg 
Eepublic,  in  the  meantime,  had  merged  itself  into  the 
larg'er  State,  which  had  been  constitixted  as  the  Transvaal 
Eepublic.  A German  missionary,  named  Merensky, 
settled  himseK  with  Sekukuni  in  the  Lulu  mountains  :\t 
the  time  of  his  accession.  But,  in  1864,  the  missionary  was 
driven  away  by  Sekukuni,  with  his  family  and  all  his  be- 
longings. He  then  settled  near  Middleburg,  on  Oliphants 
Eiver,  and  gradually  collected  a following  of  about 
1,500  Basutos  round  him.  Amongst  these  men  was  one 
named  Johannes,  who  was  a brother  of  Sekukuni’ s,  and 
who,  it  will  be  seen,  became  the  cause  of  renewed  con- 
flict and  trouble.  The  Boers  continued  to  pay  tribute 
until  1875  ; but,  in  that  year,  Johannes,  for  some  reason, 
withdrew  himself  from  the  protection  of  the  missionary 
settlement,  and  took  up  a hostile  and  tlmeatening  posi- 
tion upon  a hill  of  the  Spekboom  Eiver,  a few  miles 
north  of  Lydenburg.  He  then  advanced  a claim 
for  land  against  the  Boers,  and,  soon  after,  disputes 
occurred  in  reference  to  the  right  of  cutting  wood. 
Sekukuni  gave  active  support  to  J ohannes,  and  it  was 
this  state  of  affairs  which  led  to  the  declaration  of  war 
against  Sekukuni  by  the  Transvaal  Government  in 
1876,  and  ultimately  to  the  annexation  of  the  Transvaal 
State  by  Great  Britain  ; 2,500  Boers,  3,000  Amaswazi 
allies,  and  a contingent  of  other  friendly  natives  were 
called  out  for  service  by  Mr.  Burgers,  the  President  of 
the  Eepublic,  and  this  force  was  advanced  against 
Sekukuni  to  the  Steelport  Eiver.  Sekukuni,  however, 
managed  to  capture  1,000  head  of  cattle  from  them. 
President  Burgers  attacked  the  stronghold  of  Johannes, 
but  had  to  retire  in  consequence  of  the  Boer  portion  of 
his  command  not  giving  adequate  suppoi-t  to  the  native 
portion  of  the  force.  Johannes,  however,  was  killed  in 
this  conflict.  On  the  2nd  of  August,  a spiritless  and 
altogether  unsuccessful  attack  was  made  ux>on  Seku- 
kuni’s stronghold.  The  Boers  then  precipitately  re- 
treated upon  theSteelportEiver,  and,  shortly  afterwards, 
broke  up  their  expedition  and  scattered  themselves  to 
their  homesteads,  in  this  way  putting  an  inglorioixs  and 
disastrous  termination  to  the  campaign.  Some  not  very 
intelligible  negociations  between  the  Transvaal  Govern- 
ment and  Sekukuni  appear  to  have  followed,  for  the 
next  stage  in  the  complication  presents  the  xdetor, 
Sekukuni,  as  having  engaged  himself  to  pay  a fine  of 
2,000  head  of  cattle  to  his  defeated  and  baffled  assail- 
ants, although  it  was  almost  universally  felt  that  a 
combined  attack  upon  the  Transvaal  by  the  imited 
strength  of  the  Zulus  and  Sekukimi  was  imminent.  It 
was  at  this  time  that  President  Burgers  found  himself 
under  the  necessity  of,  in  some  way,  getting  hold  of  more 
land,  to  pay  3,000,000  acres  which  he  had  hypothecated 
to  serve  as  security  for  the  railway  loan  that  he  hrd 
negociated  in  Holland.  It  was  the  threatening  aspect 
of  these  complications,  and  the  terrible  dre  ad 
of  a combined  attack  upon  the  European  settlers 
‘ by  a coalition  headed  by  the  Zulu  chief,  Cetywayo^ 
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wliich  induced  the  British  Government  to  place  its  ojyes 
in  the  front  of  the  threatened  territory,  and  to  assume 
the  responsibility  of  the  defence  which  has  but  recently 
ended  in  the  breaking  up  of  the  Zulu  military  des- 
potism, as  well  as  in  the  removal  of  Sekukuni  from  his 
strong  mountain  fortress.  The  case  against  Sekukuni, 
which  led  to  liis  downfall,  was  that  he  had  himself 
admitted  his  liability  of  the  tine  of  2,000  head  of  oxen 
under  his  ai-rangement  with  the  Boers,  and  that  he, 
nevertheless,  refused  to  pay  the  cattle  when  the  adminis- 
tration of  tile  Transvaal  affairs  was  assumed  by  the 
British  Goverament,  and  that  he  had  also  committed 
himself  to  a system  of  petty  attacks  upon  settlers  who 
were  necessarily  under  its  protection.  Such  succinctly  is 
the  history  of  the  troubled  episode  which  has  ended  with 
the  signal  defeat  of  Sekukuni.  The  present  native  popu- 
lation of  the  Transvaal  is  variously  estimated  by  different 
authorities  as  being  somewhere  between  300,000  and 
70v),000.  These  people  are  principally  of  the  Basuto 
race,  but  there  are  small  gatherings  of  Zulus  amongst 
them,  who,  however,  do  not  look  down  upon  them  in 
the  same  contemptuoiis  way  as  the  larger  Zulu  tribes 
do  which  are  situated  to  the  south  and  to  the  north. 
The  Zulus  who  are  naturalising  themselves  in  the 
Transvaal  appear  rather  to  be  assimilating  themselves 
to  the  Basuto  type  of  life,  whiclx  is  less  warlike  and 
aggressive  than  that  of  the  Zulus.  The  martial  pro- 
o’ivities  of  Sekukuni  appear  to  have  been  quite  accidental 
and  exceptional  attributes.  The  Basuto,  in  general 
rarms,  is  a less  intelligent  and  less  gifted  race  than  that 
which  has  supplied  the  Zulu  tribes,  but  it  is  more 
docile  and  manageable.  It  is  more  apt  in  constructive 
capacity,  more  easy  to  train  to  habits  of  productive 
industry,  and  less  given  to  martial  aspiration.  By 
some  good  authoiuties  it  is,  however,  also  held  to  be  less 
2’eliable  than  tlie  Zulus.  The  native  tribes  of  the 
Transvaal  are  almost  entirely  withdrawn  from  the 
more  settled  centres  of  the  land,  because  the  Boors 
have  always  been  adverse  to  their  presence  in 
any  large  number  amongst  them.  When  they 
tii\st  occupied  the  land,  they  de.signedly  drove  the  natives 
away  from  their  centres  of  settlement,  aud  it  was  only 
after  they  had  scattered  themselves  broadcast  over  the 
land,  to  take  possession  of  their  G,000  and  8,000  acre 
farms,  that  the  natives  began  to  flow  back  to  their 
earlier  haunts.  They  are  still  chiefly  massed  on  the 
Waterberg  and  Zoutspannsberg  districts,  w'hich  look  down 
to  the  Limpopo  river  in  the  far  north,  and  into  which  they 
have  gathered  themselves,  as  the  Boers  have  made  good 
their  hold  on  the  more  temperate  highlands  towards  the 
south.  The  .s|')ecial  correspondent  of  the  r/tHcqwwitingfrom 
Pretoria  on  the  29th  of  December,  1879,  states  that  the 
natives  living  in  the  Zoutspannsberg  and  Waterberg dis- 
tricts of  the  Transvaal  amount  to  500,000  individuals. 
They  are  there  at  the  present  time  in  some  such  num- 
ber.s,  passively  waiting  tlie  turn  of  events ; but  they 
ere  by  no  means  uninterested  spectators.  In  the  light 
of  some  recent  pages  of  South  African  hi.story,  it  is  clear 
that  it  is  to  them  of  the  most  momentous  importance 
whether  their  laud  is  to  be  ultunately  ruled  by  British 
or  Boer  hands.  Tlxe  chief  produce  which  the  Transvaal 
has  to  look  to  for  its  progress  and  prosperity  is  wool 
and  minerals,  -which  will,  happily,  both  be  available  for 
exp  »rt  as  means  of  internal  transport  are  improved,  and 
tus  industrial  cnterpri.se  is  developed.  The  High  Veldt, 
Avhich  is  the  pasture  ground  for  wool,  comprises  the 
whole  of  the  upper  valley  of  the  Vaal  River,  that 
gradually,  ri.ses  towards  the  ea.st,  to  an  idtimate  eleva- 
tion of  6,000  feet  above  the  sea  level.  This  highland 
of  the  Transvaal  passes  to  the  south  of  Pretoria,  some 
thirty-five  miles  away,  the  town  itself  being  on  the 
northern  slope,  which  subsides  gently  for  some  two 
hundred  miles  towards  the  Limpopo.  Mr.  Blencowe 
has  specified  iron,  coal,  cobalt,  lead,  silver,  and  gold 
as  among.st  the  mineral  productions  of  the  land.  The 
load  of  lead,  which  is  alluded  to  as  existing  in  the 
neighbourhoc^  of  Pretoria,  in  reality  extends  almo.st 


uninterruptedly  for  200  miles,  and  is  so  inch  in  Marioo 
that  a couple  of  men  are  able  to  extract  a ton  of  available 
ore  per  day. 

Mr.  Frederick  Young  said  the  deep  interest  which 
attached  to  the  Transvaal  at  the  present  moment  made 
this  paper  especially  opportune ; and  it  must  be  the 
impression  of  all  who  had  heard  it  that  Mr.  Blencowe, 
who  had  had  the  advantage  of  traversing-  the  whole  of 
the  country,  had  given  most  valuable  information.  At 
some  part  of  the  paper  the  author  seemed  to  have 
diverged  more  into  the  political  than  the  social  and 
economical  aspects  of  the  question,  which  he  had  coma 
especially  to  hear,  but,  just  at  present,  all  minds  were 
much  interested  in  that  part  of  the  question,  and  people 
could  hardly  avoid  touching  upon  it.  He  believed  it  was 
perfectly  clear  that  there  was  a great  commercial  future 
for  the  Transvaal.  Mr.  Blencowe  had  told  them  of 
varioxis  products  which  were  likely  to  be  exported,  not 
only  arising  from  the  mineral  resoxirces,  but  also  from 
the  agricultural  developments  of  the  country ; and 
on  this  subject  it  was  interesting  to  know  what 
British  commodities  would  be  exchanged  for  these 
products.  On  this  point  he  should  like  to  refer  to  some- 
thing which  had  appeared  in  the  Manchesttr  Guardian  of 
the  previous  day,  showing-  the  importance  of  British 
manufactures  being  of  the  best  possible  character,  in 
order  to  establi.sh  a supremacy  over  those  of  other 
countries.  A good  deal  had  been  said  of  late — and  he 
feared  not  without  foundation --about  certain  processes 
which  some  manufacturers  had  adopted  in  order  to 
cheapen  their  goods  at  the  expense  of  quality.  The 
Manchester  Guardian  said  that  a discovery  they  had 
just  made  seemed  to  throw  a light  on  the  possible 
origin  of  some  of  the  paragraphs  discrediting  Eng’lish 
supremacy,  and  referring  to  the  superior  honesty  and 
success  of  our  American  competitors.  They  had 
recently  published  an  abstract  from  a letter  in  the 
Xordische  AHjcmeine  Zeitnnj  from  a German  resident 
in  Bloemfontain,  complaining  that  his  countryn-ien  were 
unable  to  compote  in  the  South  African  mai-kets,  be- 
cause of  the  superior  quality'of  goods  sent  from  England 
laying  stress  on  the  fact  that  English  merchants  recog- 
nised the  fact  that  durableness  was  the  primary  requisite 
in  articles  intended  for  South  Africa,  and  that  in  repeat 
orders  they  carefully  kept  up  the  quality  even  if  they 
had  to  rai.se  the  price  ; -w'hereas,  on  the  other  hand,  the 
German  mauufacti-irors  sacrificed  quality  to  cheapness. 
Lithe  December  issue  of  the  American  3Iail  and  Export 
Journal  they  found  the  same  letter,  but  printed  a.s 
coming  from  a corre.spondent  in  Berlin,  only  in  place  of 
the  Eugli.sh  manufacturer  the  American  was  compli- 
mented, and  the  Americans  were  credited  with  being 
the  most  formidable  competitors  of  both  the  English 
and  Germans.  English  consuls  often  called  atten- 
tion to  the  spirit  aud  energy  shown  by  American 
merchants  in  advertising,  and  this  seemed  to  be  a speci- 
men of  it.  He  took  the  liberty  of  drawing  attention  to 
this  as  being  somewhat  pertinent  to  the  lecture*  He 
had  no  doubt  that  the  Transvaal  was  destined  to  be- 
come one  of  our  most  valuable  acquisitions  in  the 
South  of  Africa,  and  he  was  glad  to  find  it  was  being 
recognised  in  every  direction  that,  having  once  annexed 
it,  we  .should  never  think  of  giving  it  up. 

Mr.  Campbell  Jnhnston,  F.E.S.,  said  the  portion  of  the 
paper  which  Mr.  Young  thought  the  least  of  had  made  a 
deep  impre.s.sion  upon  him,  and  it  was,  in  fact,  impossible 
to  dissociate  the  political  from  the  social  aspect  of  the 
question.  He  had  read  almost  every  book  on  Africa, 
but  Mr.  Blencowe  had,  for  the  first  time,  given  the  Boers 
their  true  position.  Hehimself  had  traversed  that  coun- 
try, and  lived  amongst  the  Boers  for  three  or  four  months, 
rarely  seeing  one  of  his  own  countrymen  during  the  whole 
time,  and  those  he  did  see,  he  -was  sorry  to  say,  were  so 
far  inferior  in  every  good  quality  to  the  Boers  that  he 
rather  shunned  them  than  sought  their  company.  He 
travelled  slowly  in  a wagon,  and  he  found  the  Boers 
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thoughtful  and  plodding,  the  very  type  of  the  Dutch 
character  to  he  found  across  the  Channel.  In  the 
Orauge  Free  State,  he  found,  thank  God ! a country 
claiming  its  independence.  He  went  out  to  see  what 
was  the  secret  cause  which  had  kept  South  Africa  hack 
from  the  prosperity  usual  in  our  other  colonies ; for, 
having  a family  of  eight  sous,  he  should  have  heen  glad 
to  have  established  some  of  them  there.  At  Bloem- 
fontaiu,  he  found  a country  prog’ressing’  far  more 
rapidly  than  Capetown,  a country  goiug  ahead,  which 
he  should  have  been  glad  for  any  of  his  sons  to  settle  in. 
But  in  no  other  part  of  South  Africa  did  he  see  the  same 
progress,  except  in  the  Transvaal.  He  visited  the  dia- 
mond fields  just  at  the  time  when  a company  of  troops 
had  heen  sent  from  Capetown  to  keep  down  an  emeute 
which  was  threatened,  not  amongst  the  Boers  or  the 
blacks,  hut  amongst  Englishmen,  for  they  nearly  all 
called  themselves  siich,  though  he  should  be  sorry  to 
acknowledge  many  of  them  as  countrymen.  Going  back 
to  Bloemfontain,  he  had  to  stay  three  or  four  weeks  for 
his  horses  to  pick  ixp  flesh  ; and  g’oing  on  into  the 
Transvaal,  the  further  you  went  the  less  sustenance 
could  you  find  for  horses,  and  by  the  time  you 
arrived  at  Potchefstroom,  you  could  not  travel  with 
horses  with  any  degree  of  safety,  and,  therefore,  he 
swapped  his  cart  and  horses  for  a v/agon.  There  he 
had  a transaction  with  Mr.  Pretorius,  who  was  now,  he 
was  sorry  to  say,  imprisoned  as  a treasonable  Boer. 
He  could  only  say  that  he  found  him  as  honest,  upright 
a man  as  he  had  ever  met  in  his  life,  and  he  deplored  his 
iinfortunate  position.  Pie  then  went  on  to  Pretoria,  and 
there  he  found  Englishmen,  or  those  who  called  themselves 
such,  who  fully  justified  what  Mr.  Blencowe  had  said 
about  misrepresentations  and  romances,  and  agitators ; 
and  they  were  then  agitating  the  question  of  annexa- 
tion. Such  was  the  disagreeable  and  boisterous  mode  of 
life  which  prevailed  in  the  houses  of  public  enter- 
tainment, that  he  preferred  not  leaving  his  wagons 
and  outspanned  in  the  public  square,  where  he  lived  for 
three  weeks,  with  a Boer,  his  wife,  and  daughter,  and 
the  President  of  the  States  General,  who  used  to  spend 
the  day  with  them.  He  went  on,  intending  to  see  the 
gold  fields,  and  got  as  far  as  Middleburg,  but  wherever 
he  came  to  an  inn  he  found  the  same  spirit  prevailing 
amongst  the  English,  undermining  Dutch  character, 
and  endeavouring  to  bring’  about  tliat  unfortunate 
catastrophe  vdiich  took  place.  As  he  went  on  he  found 
the  country  was  so  dry  that  the  cattle  died  for 
want  of  food,  in  this  famous  rich  coimtry  which  had 
been  spoken  of.  On  the  gold  fields  he  Avas  accosted 
one  day  by  a man,  who  came  up  to  Imn  with  an 
audacity  he  shoidd  hardly  have  deemed  possible,  and 
showed  him  his  paper,  called  the  Grdd  Fields  Meycunj, 
and  his  conversation  was  sxich  that  it  was  ludicrous  to 
talk  of  treason  by  the  side  of  it.  Considering*  that  he 
Avas  in  a Dutch  Pepublic,  he  never  had  more  treason 
uttered  to  him  than  was  poured  out  by  the  editor  of  that 
paper ; but  he  soon  left  him  when  lie  found  that  he 
coixld  not,  while  receiving  the  hospitality  of  the 
<;ountry,  join  him  in  endeavouring  to  excite  anarchy. 
Returning,  he  stayed  some  time  at  Lydenburg’,  Avhere 
he  saw  more  of  the  Boer  character  ; and  he  agreed  with 
Mr.  BlencoAvo  that  they  were  not,  perhaps,  educated  so 
highly  as  some  of  the  rascals  by  Avhom  they  were  sur- 
rounded. They  Avere  simple,  honest,  plodding  people, 
and,  therefore,  in  one  respect,  not,  perhaps,  to 
be  left  alone ; but  he  endorsed  the  view  that 
they  coxdd  govern  themselves.  What  then  was 
his  horror  to  see,  by  recent  papers,  that  these  people 
were  unable  to  govern  themselves ; these  people  who 
had  gone  out  on  the  Veldt  and  settled  Avith  the  greatest 
tranquility.  Sir  Bartle  Erere  had  testified  to  their  love 
of  order,  and  now  they  were  called  traitors  ; and  said 
to  be  coquetting  Avith  treason.  A few  weeks  before 
that,  there  was  a meeting  of  some  300  or  400  so-called 
Englishmen  at  Pretoria,  Avhen  one  of  the  resolutions 
passed  was  that  if  her  Majesty’s  GoA’crament  ventured  to 


return  the  country  to  the  Boers,  they  Avould,  themselves, 
form  a body  and  preAnnt  it ; and  they  formed  a com- 
mittee for  that  puipose.  Who  AA’cre  the  greater  traitors? 
Those  men  combining  against  the  British  GoAnrnment, 
determined  to  defy  it  if  a certain  event  happened — 
he  did  not  say  it  Avould — or  these  poor  Boers  who 
gathered  together  in  an  orderly  manner,  and  simply 
said,  Avn  are  convinced  that  neither  the  Queen 
nor  the  people  of  England  know  anything  of  our  affairs ; 
we  have  been  trampled  under  foot ; Ave  haAn  sent  two 
delegations  to  England  Avhich  have  been  treated  with 
scorn  ; we  cannot  look  to  England  for  protection  ; we 
can  only  rely  on  orxr  own  strength.  Mr.  BlencoAve  said 
these  people  were  religious,  upright,  and  earnest,  and 
there  was  the  secret.  He  also  spoke  of  them  as  being 
remarkable  because  they  had  no  police,  and  required 
none.  In  AA'hat  part  of  Europe  coidd  you  find  a popu- 
lation of  40,000  or  50,000  who  IHed  in  peace  and  tran- 
quility Avithout  a police  ? W^hen  he  returned  to  Eng- 
land, he  wrote  a pamphlet  Avarning  his  countrymen 
against  this  annexation  of  the  TransA’aal,  and  telling' 
them  if  they  sowed  the  plant  they  would  hav'e  to  reap 
the  fruit.  What  Avere  the  conseqxienccs  ? The 
Zulu  war  ; avIio  could  deny  it.  He  Avould  not  g’o  into 
the  circumstances  of  the  Avar  AA’ith  Sekukuni,  but 
Avas  it  only  the  iDeople  of  the  gold  field  who 
palsied  the  hands  of  the  Dutch  Boer,  and  did 
eA'^erjdhing  to  ruin  him?  How,  Avhen  Mr.  Burgess  Avas 
about  to  enter  into  that  Avar,  his  hand  was  jxalsied  by 
the  nation  Avith  whom  he  had  a treaty  of  friendship  ; it 
Avas  England  that  palsied  his  arm,  by  saying — these  are 
not  rebels  ; you  have  no  right  to  fight  them  ; Ave  treat 
them  a.s  belligerents ; AA*e  proclaim  the  Mutiny  Act ; 
and,  more  than  that,  means  AA'ere  taken,  contrary  to  the 
treaty,  to  preA'ent  the  ammunition  the  Boers  had  ordered 
from  England  reaching  them.  But  there  Avere  other 
means  besides  military  ovei’come  force  to  a poimlation 
of  40,000  soids.  We  could  abuse  them  and  decry  them 
as  we  had  done  for  forty  years.  The  first  Avord  he  had 
eA^er  heard  in  their  faA'our  aa'OS  from  Mr.  Bleneowe. 
Why,  Avhen  Captain  Harris  published  his  sporting  ex- 
periences in  the  coxintry,  the  first  edition  being 
issued  in  Bombaj',  he  spoke  of  them  as  Boers, 
but  in  the  first  English  edition  they  were 
called  boors.  So  that  from  the  beginning  they 
were  run  doAvn  in  the  press,  and  why?  It  came 
from  the  traditions  in  the  Foreign -office.  These 

traditions  Avere  acknowledged  by  Lord  Carnarvon  in  the 
House  of  Commons.  He  could  not  say  he  was  con- 
trolled by  them,  but  he  said  there  were  traditions  in  the 
Foreign-office.  And  in  his  opinion  these  misfortunes 
and  annexations  in  all  countries  arose  from  those  tradi- 
tions. The  question  was,  woidd  Englishmen  submit  to 
be  ruled  by  traditions  which  ran  counter  to  justice, 
honour,  and  fair  dealing  towards  the  weak  ? He,  like 
the  Boers,  Avas  convinced  that  if  the  people  of  England 
knew  the  true  position  of  things,  and  if  her  Majesty 
knew  it,  they  Avould  at  least  grant  these  people  fair  play, 
instead  of  turning  them  out  of  the  place,  when  they 
simply  came  to  ask  for  a hearing. 

Mr.  Mockford  asked  if  Mr.  Blencowe  would  state 
Avhether  the  Transvaal  was  open  to  emigrants  from  this 
country. 

The  Rev.  Mr.  Blencowe  said  he  understood  the  ques- 
tion, whether  the  Transvaal  was  a suitable  place  for 
English  farmers  and  mechanics  to  settle  in.  The 
answer  was,  unquestionably ; the  only  difficulty  was 
that  the  Government  had  no  land,  and -coidd  not,  there- 
fore, throw  it  open  for  selection  and  sale  by  public 
competition.  The  purchase  would,  therefore,  haA'e  to 
be  made  from  private  holders.  All  about  the  Middle- 
burg district  the  land  was  already  alienated  and  much 
was  in  the  hands  of  the  speculators,  but,  as  yet,  they 
had  not  reached  a very  liigh  iirice — say,  £500.  Mr. 
Johnston  had  bought  one  or  two. 
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Mr.  Johnston  said  that  was  before  the  annexation. 
He  should  be  glad  now  to  get  rid  of  them. 

The  Eev.  Mr.  Elencowe  said  Mr.  Johnston  was  mis- 
taken in  one  respect.  The  absence  of  police  did  not 
arise  from  the  law-abiding  character  of  the  people,  but 
from  the  want  of  money  to  sustain  it ; and  the  absence 
of  police  prevented  the  maintenance  of  the  law.  He 
had  been  told  by  landroosts  that,  when  they  had  any 
case  against  a man  of  a large  family,  and  well -sustained, 
the  only  way  in  which  they  could  hope  to  carry  it 
through  I'ighteously  was  to  call  on  the  respectable  Boers 
of  the  neighboiu-hood  to  attend  the  court  armed,  to 
prevent  coercion  ; and,  even  then,  several  cases  had 
occurred,  within  his  own  knowledge,  in  which  noc- 
turnal parties  had  broken  open  the  jail,  and  taken  away 
the  prisoner. 

Mr.  Taylor  said  they  all  knew  that  Cape  Colony  was 
very  dry,  there  being  but  little  rainfall.  He  should  be 
glad  to  know  whether  in  this  district  there  was  anything 
like  steady  or  periodical  rains. 

The  Rev.  Mr.  Blencowe  replied  that  there  was.  It 
was  the  best  watered  district  in  South  Africa  ; better 
watered  even  than  Xatal.  The  only  part  destitute  of 
water  was  near  the  Diamond  Fields,  and  the  part  of  the 
Potchefstroom  district,  where  the  rivers  ran  under- 
ground. The  soil  there  was  very  porous,  so  that  the 
fanners  said  they  could  not  even  make  drains  which 
would  hold  water.  That  country  was  occupied  cliiefly 
by  ostriches  and  game.  The  only  drawback  to  agri- 
•culture  in  the  eastern  part  of  the  Transvaal  was  the 
occasional  risits  of  lociists,  but  they  did  not  come  in  such 
numbers  as  farther  west,  on  the  edges  of  the  Free  State, 
and  the  northern  part  of  Cape  Colony.  When  he  was 
travelling  there,  he  would  get  a blow  in  the  face  from  a 
locust  about  once  in  half  a mile.  They  made  a little 
impression  on  the  grass,  but  were  not  much  more 
numerous  than  grasshoppers  in  many  English  meadows, 
only  they  were  larger,  and  they  committed  depredations 
on  the  winter-grown  corn.  On  the  south  of  the 
Prpetoria  district  he  had  seen  fanners  lighting  fires 
all  along  the  top  of  their  fields  to  windward,  so 
as  to  blow  the  smoke  over  the  surface.  He  noticed  one 
iann  where  the  wheat  was  very  short,  and  the  owner 
told  him  that  it  was  the  third  time  it  had  been  eaten  off 
that  year.  But  that  was  an  exceptional  case.  Farther 
eastward  there  was  no  difficulty.  The  peculiarity  of 
the  rivers  was  that  they  took  their  rise  at  the  level  of 
the  highest  clouds,  so  that  they  never  failed. 

Mr.  Mitchinson  .said  he  knew  the  part  of  the  countiy 
from  the  Orange  Piver  to  Capetown,  and  he  was  in- 
formed by  the  Astronomer- Eoyal  that,  from  year  to  year, 
the  rain  on  the  west  side  of  the  colony  was  diminish- 
ing. For  nine  or  ten  miles  from  Capetown  the 
district  was  veiy  poor  and  sandy,  and  the  agriculture 
verj'  poor.  The  Astronomer-Royal  expressed  his  opinion 
that,  from  diminishing  rains,  and  the  shifting  sand  being 
blown  aboiit  by  the  heavy  winds,  the  agriculture  on 
the  western  side  must  deteriorate.  In  digging  for 
water,  from  30  to  50,  or  GO  miles  south  of  the  Orange 
River,  it  was  necessary  to  go  down  about  180  feet. 

The  Chairman  said  the  Transvaal  was  to  him  a very 
interesting  country,  as  he  had  risited  it  some  time  ago, 
(but  sub.sequent  to  that  dreadful  annexation  alluded  to 
by  Mr.  Johnston),  on  behalf  of  her  Majesty’s  Government. 
It  appeared  to  him  to  have  two  great  rec^uirements.  First 
it  wanted  a population,  and,  notwithstanding  what  he 
had  heard  to-night,  he  should  like  to  see  that  population 
consist  of  honest  Engli.shmen,  honest  Scotchmen,  and 
honest  Irishmen,  and,  in  fact,  the  energetic  and  use- 
ful members  of  every  European  State.  He  had  been 
accustomed  to  listen  for  the  la.st  twenty-eight  or  twenty- 
nine  years  to  very  hot  di.sputes  as  to  the  Boer  character  ; 
he  had  frequently  heard  men  say  that  there  was  not  a 
single  good  quality  to  be  found  in  a Dutch  Boer  ; that  j 
they  were  incapable  of  .speaking  the  truth,  and  that ' 


they  never,  by  any  chance,  were  honest  in  their  dealings. 
On  the  other  hand,  he  had  heard  them  praised,  even 
beyond  what  they  had  heard  that  evening  from  Mr. 
Johnson.  He  believed  himself  that,  as  usual,  the 
truth  would  be  found  to  be  halfway  between  the  two 
extremes.  He  knew  them,  and  had  amongst  them 
friends  whom  he  met  after  many  years  with  the  greatest 
satisfaction,  and,  judging  by  the  brightness  of  their 
eyes,  they  seemed  equally  pleased  to  shake  hands  with 
him  again  after  a lapse  of  18  or  19  years.  They  were 
capable  of  long  friendship ; but  they  had  also  their 
weaknesses,  and  what  nation  had  not  ? The  Transvaal 
wanted  a more  energetic  population  than  it  would  find  in 
the  Boers.  Whilst  there  he  had  a long  conversation  with 
an  Australian  gentleman,  who  had,  he  believed,  been 
delegated  by  some  of  his  fellow  colonists  to  see  if  the 
Transvaal  was  suitable  for  sheep  grazing.  He  told  him 
he  never  saw  anything  in  his  life  more  suitable  for 
sheep  than  the  high  veldt,  but  he  saw  no  sheep  there. 
He  asked  liim  if  he  had  not  seen  any  at  Oliphant- 
fontain,  and  he  said  no.  He  told  him  that  he  himself 
had  seen  7,000  there,  to  which  the  Australian’s  reply 
was — “ 7,000  ; that  is  not  enough  to  pay  the  working 
expenses  of  the  establishment.”  He  went  on  to  say  that 
they  wanted  men  of  capital  and  energy,  who  would 
sow  crops  to  feed  the  stock  in  winter  ; not  drive  them 
down  into  the  bush  veldt  because  the  grass  perished  in 
the  high  veldt ; and  they  wanted  belts  of  trees  planted 
to  break  the  force  of  the  winds,  and  so  on.  In  fact,  they 
wanted  science,  energj^,  and  capital.  One  other  thing 
was  wanted — but,  if  there  was  a good  population  that 
would  soon  follow — viz.,  an  outlet  for  the  produce 
when  it  was  grown.  He  must  say  one  word  for 
the  Colonial- office — with  wdiich  he  had  been  con- 
nected for  a long  time — after  the  remarks  made  by 
Mr.  Johnston.  He  did  not  think  Lord  Carnarvon  ever 
stated  in  the  House  of  Commons  that  he  had  adopted 
the  policy  of  the  Colonial- office,  for  Lord  Carnarvon 
was  far  too  independent  a man  to  adopt  any  policy 
he  had  not  thought  out  for  himself.  Ho  remembered 
the  great  Lord  Lyttou,  when  Sir  Edward  Lytton,  being 
once  attacked  in  the  House  of  Commons  on  accoimt  of 
the  view  he  had  taken  with  regard  to  the  American 
Fisheries  question,  on  the  grouud  that  he  had  not 
followed  a policy  of  his  ow'n,  but  adopted  what  w^as 
then  called  the  tradition  of  the  Colonial-office.  Sir 
Edward  Lytton  replied  that  he  had  attentively  and 
carefully  perused  the  voluminous  papers  which  had 
been  put  into  his  hands,  but  that  he  had  arrived  at  his 
owTi  conclusions.  It  was  true  that  he  had  had  the  ad- 
vantage of  reading  the  opinions  of  those  Avho  had  made 
these  matters  the  study  of  their  life,  but  he  had  not 
accepted  the  advice  they  gave  him  without  drawing  his 
ow'u  conclusions,  and  if  he  had  done  so,  he  thought  the 
country  w'as  rather  to  be  congratulated  that  there  were 
people  to  give  advice  to  the  Colonial  Minister,  inasmuch 
as,  during  the  three  years  previous  to  that  time,  there 
had  been  no  less  than  eight  Ministers  for  the  Colonies, 
and  if  each  had  taken  a lino  of  his  own  in  opposition 
to  that  of  his  predecessor,  it  would  bo  impossible  to 
conceive  greater  confusion  than  would  have  been  the 
result.  He  would  conclude  by  moving  a hearty  vote 
of  thanks  to  Mr.  Blencowe  for  his  able  and  interesting 
paper. 

The  resolution  being  carried  unanimously,  the  meeting- 
adjourned. 


NINTH  ORDINARY  MEETING. 

Wednesday,  February  4th,  1880;  Clements 
R.  Markham,  Esq.,  C.B.,  F.R.S.,  F.R.G.S.,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 
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Arolibold,  Ralph  S.,  2,  New  Broad-street,  E.C. 

Batty,  Edmund,  2,  Eslingden-terrace,  York. 

Beren.s,  Rev.  R-  M.,  Sidcup. 

Jones,  Rev.  Alfred,  117,  Grunnergate-terrace,  Middles- 
bro’. 

Jones,  William  John,  7,  G-reat  George -street,  S.W. 
Love,  Alfred,  Old  Shot  Tower  Wharf,  Oommercial-road, 
Lambeth,  S.E. 

Marlow,  Thomas,  Thornclilfe  Iron  Works,  Sheffield. 
Rutherford,  J.  H.,  School  of  Science  and  Art,  Corpora- 
tion - street , N e wcastle  - on  - Tyne . 

Sexton,  Joseph,  3 and 4,  Great  Winchester- street,  E.C. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Barr,  James,  London -road  Iron  Works,  Glasg’ow. 

Bell,  Hemy,  Guildford-street,  York-road,  Lambeth, 

S.E. 

Berdoe,  Walter,  Silicate  Paint  Company,  Charlton,  S,E. 
Bevan,  Rev.  James  Oliver,  M.A.,  RusseU-house, 
Walmley,  Birmingham. 

Currie,  William,  Dairy-road,  Edinburgh. 

King,  Arthur  J.,  53,  Cannon-street,  E.C. 

Vernon,  Walter  L.,  London-road,  St.  Leonards, 
Hastings,  and  26,  Great  George -street,  S.W. 
Whitehead,  Herbert  Maguire,  Conservative  Club,  S.W. 

The  paper  read  was  : — 


TRADE  AND  COMMERCE  WITH  SIBERIA 
VIA  THE  KARA  SEA.* 

By  Henry  Seebohm. 

The  history  of  the  navigation  of  the  Eastern 
Arctic  Ocean  for  commercial  purposes  may  be  said 
to  begin  with  the  unfortunate  expedition  in  which 
Sir  Hugh  Willoughby  lost  his  life  and  that  of 
his  crew  on  the  Kola  peninsula.  One  of  the  ships, 
under  the  command  of  Richard  Chancellor,  was 
driven  into  the  White  Sea,  and  was  the  means  of  open- 
ing up  commercial  intercourse  between  England 
and  Archangel.  Three  hundred  years  ago,  the 
semi-barbarous  Slavs,  who  lived  on  the  banks  of 
the  Dwina,  were  enterprising  enough  to  carry  on 
a trade  with  Siberia.  At  the  head  of  the  gulf  of 
the  Taz,  between  the  mighty  rivers  the  Obb  and 
Yen-e-say,  was  the  ancient  town  of  Man-ga-say, 
the  Nishni-Novgorod  of  the  north,  where  a great 
annual  fair  was  held,  frequented  by  merchants 
from  Tartary  to  Russia.  The  Eastern  merchants 
brought  their  wares  down  the  great  rivers,  but  the 
Russians  from  Archangel  skirted  the  shores  of  the 
White  Sea,  the  Arctic  Ocean,  and  the  Kara  Sea, 
dragging  their  flat-bottomed  “ lodkas  ” across  the 
Kanin  and  the  Yalmal  peninsulas,  choosing  for 
the  purpose  localities  where  two  rivers  left  only  a 
.short  porterage  across  the  watershed. 

This  trade  died  a natural  death,  being  unable  to 
survive  the  competition  with  England ; and  it  was 
not  until  the  year  1874  that  any  successful  attempt 
was  made  to  re-open  commercial  relations  with 
Siberia  via  the  Kara  Sea.  In  that  year.  Captain 
Wiggins  chartered  the  well-known  steam  yacht, 
the  Diana,  and  sailed  from  Dundee.  After  cruis- 
ing for  some  time  in  the  Kara  Sea,  he  satisfied  him- 
self that  the  navigation  was  accompanied  by  no 
insuperable  danger,  and  returned  in  safety.  In 

* Tlie  Russian  names  in  this  parer  are  all  .spelt  phonetically. 
The  only  explanation  requircl  is  that  hh  lepresents  the  German 
guttural  ch. 


j the  following  year.  Professor  Nordenskiold,  of 
Stockholm,  was  still  uiore  successful.  He  succeed';  I 
in  reaching  the  gulf  of  the  Yen-e-say  in  a walraa 
sloop,  which  he  sent  back  to  Hammerfest,  and  re-  f 
turned  himself  to  Europe  by  the  overland  route. 

In  187b,  both  these  gentlemen  attempted  to  tako-  ^ 
a cargo  to  Siberia,  via  the  Kara  Sea.  Professor  ; 
Norden.skiold  was  the  first  to  arrive,  and,  failing  to  i 
find  a channel  up  the  Yen-e-?ay  deep  enough  for  li 
his  steamer,  he  landed  his  goods  at  a little  village,  'j 
about  a hundred  miles  up  the  Yen-e-say,  and  re- 
turned to  Europe  in  safety.  Captain  Wiggins  left 
Sunderland  on  the  8th  of  July,  in  the  Thames, 
Arctic  steam  yacht  (120  tons),  and  entered  the 
Kara  Sea  on  the  3rd  of  August.  The  ice  prevented  ! 

him  from  sailing  direct  to  the  mouths  of  the  Great  I 
River,  so  he  spent  some  time  in  surveying  the  coast 
and  the  By-der-at-skerry  Gulf,  and  did  not  reach 
the  gulf  of  the  Obb  until  the  7th  of  September. 
Here  he  lay  at  anchor  some  time,  in  the  hope  that 
a favourable  wind  might  enable  him  to  ascend  the 
Obb  against  the  strong  current ; but,  the  weather 
proving  tempestuous,  and  the  wind  contrary,  he 
abandoned  the  attempt  and  ran  for  the  Yen-e-s  iy. 

He  commenced  the  ascent  of  that  river  on  the 
23rd  of  September,  and,  after  a tedious  voyage, 
struggling  against  contrary  winds  and  shallow 
water,  he  finally  laid  his  vessel  up  on  the  Arctic 
circle,  half  a mile  up  the  Koo-ray-i-ka,  on  the 
17th  of  October,  1,200  miles  from  the  mouth  of 
the  Yen-e-say.  The  following  morning  the  ship 
was  frozen  up  in  winter  quarters,  and  Captain 
Wiggins  returned  to  England  by  the  overland 
route. 

In  1875,  Harvie-Brown  and  I visited  the  delta 
of  the  Petchora,  in  North-east  Russia,  and  brought 
home  an  unusually  interesting  collection  of  birds, 
eggs,  and  ethnographical  curiosities,  from  the 
“tundras”  of  Siberia-in-Europe.  In  1876,  Drs. 
Fmch  and  Brehm  made  an  expedition  to  the  Obb, 
extending  still  further  to  the  east  our  recent 
zoological  and  ethnographical  knowledge  of  these 
interesting  regions.  Hearing  that  Captain  Wiggins 
was  m England,  and  likely  to  rejoin  his  ship  with 
the  intention  of  returning  in  her  to  Europe  through 
the  Kara  Sea,  I lost  no  time  in  putting  myself  in 
communication  with  him.  I was  anxious  to  carry 
our  ornithological  and  ethnographical  researches  a 
step  further  to  the  eastward,  so  as  to  join  on  with 
those  of  Middendorf,  Schrenck,  and  Radde,  in 
East  Siberia.  I made  the  acquaintance  of  Captain 
Wiggins  on  the  23rd  of  February,  and  came  to  the 
conclusion  that  an  opportunity  of  travelling  with 
a gentleman  who  had  already  made  the  journey, 
and, “consequently,  “ knew  the  ropes,”  might  never 
occur  again. 

We  left  London  on  Thursday,  the  1st  of  March, 
and  reached  Nishni  Novgorod  on  Saturday,  the 
9th  inst.,  having  travelled  by  rail  a distance  of 
2,400  miles.  We  stopped  three  days  in  St.  Peters- 
burg to  present  our  letters  of  introduction  and  to 
pay  some  other  visits.  At  Nishni  we  bought  a 
sledge,  and  travelled  over  the  snow  3,240  EngHsh 
miles,  employing  for  this  purpose  about  a thousand 
horses,  eighteen  dogs,  and  forty  reindeer.  We  left 
Nishni  on  the  evening  of  the  10th  of  March,  and 
travelled  day  and  night  in  a generally  easterly 
direction,  stopping  a couple  of  days  at  Tyu-main, 
and  a day  at  Omsk,  and  reached  Kras-no-yarsk  on 
the  morning  of  the  2nd  of  April,  soon  after  cross^ 
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ing  the  meridian  of  Calcutta.  We  rested  a day  in 
Kras-no-yarsk,  and  si  edged, thence  nearly  due  north, 
spending  four  days  in  Yen-e-saisk,  and  three  days 
in  Toor-o-kansk. 

For  the  first  two  days  we  found  sledge -travelling 
somewhat  irksome ; but  we  soon  got  into  the  full 
swing  of  it.  After  having  sledged  a thousand 
miles  or  so,  we  began  to  feel  that  the  process 
might  go  on  for  weeks  or  months,  or  even  years, 
without  serious  results.  I soon  began  to  enjoy  it. 
My  sledge-fever  entirely  left  me  ; and  I used  to 
tind  a pleasant  lullaby  in  the  never-ceasing  music 
of  the  “ wrangling  and  the  jangling  of  the  bells.” 
However  rough  the  road  was,  I enjoyed  a good 
night’s  rest;  and  if  an  unusually  heavy  “lee 
lurch”  or  “ weather  roll”  jolted  me  against  my 
companion,  we  only  muttered  that  there  was  “a 
heavy  sea  on,”  and  dozed  off  again.  Snow,  wind, 
rain,  sunshine,  day,  night,  hills,  valleys,  plains, 
rivers,  good  roads,  bad  roads,  it  was  all  the  same ; 
on  we  went,  and  nothing  stopped  us.  The  scenery 
through  which  we  joassed  was  very  various.  The 
first  1,000  miles  was  hilly  and  well  wooded.  One 
might  imagine  one  was  sledging  through  an 
endless  Sherwood  Forest,  with  100  miles  of  the 
Peak  of  Derbyshire  placed  in  the  middle  to  repre- 
sent the  Urals.  The  ground  was  covered  with 
from  two  to  three  feet  of  snow.  Sometimes  we 
seemed  to  be  sledging  down  a “broad  drive,” 
sometimes  crossing  a peak,  and  occasionally  pass- 
ing through  a village.  The  forests  were  principally 
spruce-fir,  with  a little  larch  and  Scotch  fir,  and 
2)lenty  of  birches.  Sometimes  we  sledged  for 
miles  through  avenues  of  birches.  The  Ural  range 
is  a succession  of  hills,  which  it  took  us  some  time 
to  get  through  ; but  the  loftiest  peak  can  scarcely 
be  dignified  with  the  name  of  mountain.  Between 
Tyu-main  and  Tomsk  we  had  nearly  a thousand 
miles  of  a totallj^  different  class  of  scenery.  The 
steppes  of  South-western  Siberia  might  be  com- 
l^ared  to  Salisbuiy  Plain.  As  far  as  the  eye  could 
reach,  nothing  was  visible  but  snow,  sky,  and 
telegraph  lines.  Xow  and  then  we  came  upon  a 
few  stunted  birches,  and  every  lo  or  20  miles  wo 
passed  through  a village.  About  a hundred  miles 
before  reaching  Tomsk  we  again  found  ourselves 
amongst  hills  and  forests,  which  continued  until 
the  road  permanently  established  itself  down  the  ! 
broad-river. 

Ihe  Yen-e-say  is  said  to  be  the  third  largest 
river  in  the  world,  being  only  exceeded  in  size  by 
the  Amazon  and  the  Mississipjji.  The  jJi’incijjal 
stream  rises  in  the  mountains  of  Central  Mongolia, 
enters  Sibeiia  near  the  famous  town  of  Kyakh-ta, 
on  the  Chinese  frontier,  and  flowing  through  Lake 
By-kal,  passes  Eer-kutsk  (Irkutsk),  the  capital  of 
tSiberia,  under  the  name  of  the  An-go-ra  or 

airkh-nya,  Tun-goosk,  and  enters  the  smaller 
.stream — whose  name  it  subsequently  bears — a few 
miles  to  the  south  of  Yen-e-saisk.  Uj)  to  this 
I)oint  it  may  be  roughly  estimated  at  2,000  miles, 
and  judging  from  the  time  it  takes  to  sledge  across 
the  river  at  Yeu-e-saisk,  its  width  must  exceed  an 
English  mile.  Following  the  windings  of  the 
river  from  the  latter  town  to  the  Arctic  circle,  the 
road  is  calculated  as  a journey  of  800  miles,  durmg 
which  the  waters  are  augmented  by  two  imijortant 
tributaries,  the  Pod-kah-min-a  Tun-goosk  and  the 
Xizh-ni  Tun-goosk,  which  increase  the  river  to 
more  than  three  English  miles.  On  the  Arctic 


circle  it  receives  an  important  tributary,  the  Koo- 
ray-i-ka,  about  a mile  wide,  and,  somewhat  more 
circuitously  than  appears  on  our  maps,  travels 
to  the  islands  of  delta — a distance  possibly  slightly 
over-estimated  at  800  miles — during  which  the 
average  width  may  be  about  four  miles.  The  delta 
and  lagoon  of  the  Yen-e-say  are  about  400  miles 
in  length,  and  must  average  20  miles  in  width, 
making  the  total  length  of  the  river  about  4,C03 
miles. 

'I’liroughout  the  whole  extent  of  the  river,  as  far 
as  I travelled  upon  it,  from  Yen-e-saisk,  inlat. 
58^  to  Gol-chee-ka  in  lat.  714®,  the  banks  are 
generally  steep  and  lofty,  from  GO  to  100  feet 
above  the  water-level,  and,  so  far  as  I could  learn, 
comj)aratively  little  land  is  covered  by  the  summer 
floods.  In  this  respect  it  presents  a marked  con- 
trast to  the  Obb.  The  villages  on  the  banks  are 
from  20  to  30  versts  (15  to  20  miles)  apart,  and 
are,  of  course,  built  upon  high  ground.  In  the 
winter,  relays  of  horses  and  sledges,  and  in  the 
summer,  of  rowers  and  boats,  are  to  be  obtained  at 
these  villages.  As  we  sledged  down  the  river,  we 
had  always  a heavy  climb  up  to  the  post  stations  ; 
and,  in  descending  again  into  the  bed  of  the  river, 
it  sometimes  almost  made  our  hearts  jump  into 
our  mouths  to  look  down  the  precipice,  which  our 
horses  took  at  a gallop,  with  half-a-dozen 
villagers  hanging  on  the  sledge  to  prevent  an 
uj)set,  a feat  which  they  performed  so  cleverly 
that,  although  many  a peasant  got  a roll 
in  the  snow,  we  always  escaped  without  any 
serious  accident.  We  found  a good  supply  of 
horses  as  far  as  Too-ro-kansk.  The  second  stage 
from  this  town  we  travelled  by  dogs,  and  com- 
iffeted  the  rest  of  the  journey  with  reindeer.  The 
dogs  were  fine  fellows,  black,  white,  piebald,  or 
brown,  with  long  hair,  small  cars,  and  bushy  tail 
turned  over  the  back.  They  never  seemed  tired, 
never  tried  to  shirk  their  -work,  were  good-natured 
and  tractable  in  the  extreme,  and  are  so  sagacious 
that  it  is  a common  j^ractice,  at  the  end  of  a 
stage,  to  send  the  team  back  to  the  last  station 
alone  with  the  enij)ty  sledge.  The  harness  is  of 
the  simjffest  construction  piossible,  being  nothing 
but  a ]3added  belt  over  the  small  of  the  back,  pass- 
ing underneath  to  the  sledge  between  the  hind 
legs. 

Soon  after  leaving  Yen-e-saisk  agriculture 
practically  ceases.  A few  cows  graze  on  the 
meadows  near  the  villages,  and  hay  is  cut  for  their 
use  during  winter,  but  the  villagers  are  too  busy 
fishing  during  the  short  summer  to  till  the  land. 
At  Bil-o-vah-noff,  however,  not  far  from  Too-ro- 
kansk,  the  unfortunate  Bcopi-si  cultivate  potatoes 
successfully. 

The  banks  of  the  Yen-e-say  are  clothed  with 
magnificent  forests  uj)  to  the  Arctic  circle,  but 
northwards  the  trees  rajDidly  diminish  in  size, 
and  disappear  altogether  soon  after  leaving 
Doo-din-ka,  in  lat.  69^®.  These  forests  are  prin- 
cijially  jiine,  of  various  species.  The  larch  extends 
further  north  than  any  of  the  other  pines,  and  is 
abundant,  though  small,  at  Doo-din-ka.  Further 
south  it  attains  large  dimensions.  At  Yen-e-saisk 
a larch  ^^ole  suitable  for  the  mast  of  a ship,  3G 
inches  diameter  at  the  base,  18  inches  diameter  at 
the  apex,  and  60  feet  long,  may  be  bought  for  a 
sovereign.  This  hard,  dark  wood  looks  very  well 
for  the  walls  and  ceilings  of  the  j)(?asants’  rooms. 
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The  spruce  fir,  perhaps  the  most  elegant  tree  in  the 
Yen-e-say  forests,  with  branches  almost  down  to 
the  root,  and  trailing  on  the  ground,  is  still  more 
abundant,  and  extends  nearly  as  far  north,  say  to 
lat.  69^.  The  Siberiaks  look  upon  this  tree  as  one 
of  the  most  important  for  commercial  purposes. 
The  wood  is  white,  of  very  small  specific  gravity, 
and  very  elastic,  and  is  said  not  to  lose  its  elasticity 
by  age.  It  is  the  favourite  tree  for  ships’  masts, 
and  is  considered  the  best  substitute  for  ash  for 
oars.  Snow-shoes  are  also  generally  made  of  this 
wood.  The  quality  is  good  down  into  the  roots, 
and  it  makes  the  best  knees  for  shipbuilding,  not 
requiring  to  be  cut  out  of  the  solid  or  artificially 
bent.  It  is,  however,  subject  to  very  hard  knots, 
which  are  said  to  blunt  the  edge  of  any  axe  not 
made  out  of  Siberian  steel.  The  Siberian  spruce  is 
less  abundant,  and  does  not  extend  so  far  north.  I 
did  not  observe  it  north  of  lat.  63®.  It  differs  from 
the  common  spruce  in  having  a smooth  bark  of  an 
ash-grey  colour.  The  leaves  are  also  of  a much 
darker,  bluer  green.  It  has  little  commercial  value 
on  the  Yen- e-say,  the  wood  being  soft,  and  liable 
to  crack  and  decay.  Being  easy  to  split,  it  is  largely 
used  for  firewood  and  for  roofing.  The  Scotch  fir, 
with  the  upper  trunk  and  branches  almost  of  a 
cinnamon  yellow,  is,  in  many  places,  the  most 
abundant  forest  tree,  but  does  not  extend  further 
north  than  lat.  62^°.  The  Siberiak  is,  however, 
proudest  of  his  cedar,  a tree  very  similar  in  ap- 
pearance to  the  Scotch  fir,  but  more  regular  in  its 
growth,  clothed  with  branches  nearer  to  the  ground, 
and  with  an  almost  uniform  grey  trunk.  The  wood 
is  dark,  but  not  so  dark  as  larch ^ and  there  is  very 
little  of  the  white  inferior  wood  next  the  bark.  If 
stacked  too  long  in  the  forest,  it  is  liable  to  be  at- 
tacked by  the  worm , but  for  f umit  ure  and  indoor  work 
it  is  considered  to  be  the  best  timber  in  Siberia.  It  is 
said  never  to  rot,  or  shrink,  or  warp,  or  crack.  It 
is  soft  and  easy  to  work,  but  has,  nevertheless,  a 
fine  grain,  and  is  almost  free  from  knots.  The 
Ost-yaks  use  it  for  building  their  ships.  They  take 
a trunk  two  or  three  feet  in  diameter,  split  it,  and 
of  each  half  make  a wide,  thin  board.  The  rest 
is  wasted.  Such  an  extravagant  tool  is  the  axe  ! 
Tne  Eussian  peasant  is  still  more  prodigal  with  his 
timber.  It  is  by  no  means  an  uncommon  thing  to 
see  magnificent  cedars  cut  down,  merely  to  be 
stripped  of  their  cones,  to  provide  the  peasant  with 
a sackful  of  his  favourite  cedar- nuts.  I noticed 
this  tree  up  to  lat.  67^®.  The  birch  is  common  up 
to  lat.  69^®,  and  in  various  places  I noticed  that, 
where  a pine-forest  had  been  burnt  or  cut  down, 
it  appeared  to  be  immediately  replaced  by  a lux- 
uriant growth  of  birch.  The  creeping  birch  and 
two  or  three  sorts  of  willow  are  common  in  suit- 
able localities  on  the  “ tundra”  as  far  north  as  we 
went,  be.,  lat.  71.]®,  The  alder  was  abundant  at 
69®],  and  the  juniper  at  69®.  I did  not  observe 
the  poplar  further  north  than  lat.  66®.  The  Ost- 
yaks  hollow  their  canoes  from  the  trunks  of  this 
tree. 

The  winter  quarters  chosen  by  Captain  Wiggins 
were  very  picturesque.  Standing  at  the  door  of  the 
peasant’s  house,  on  the  brow  of  the  hill,  we  looked 
down  on  to  the  “ crow’s  nest  ” of  the  Thames.  To 
the  left,  the  Koo-ray-i-ka,  a mile  wide,  stretched 
away  some  four  or  five  miles,  until  a sudden  bend 
concealed  it  from  view  ; whilst,  to  the  right,  the 
eye  wandered  across  the  snow-fields  of  the  Yen-e- 


say,  and,  by  the  help  of  a binocular,  the  little 
village  of  Koo-raj’ -i-ka  might  be  discerned,  about 
four  miles  off,  on  the  opposite  bunk  of  the  great 
river.  The  land  was  undulating  rather  than  hilly, 
and  everywhere  covered  with  forest,  the  trees 
reachingfrequently  two,  and,  in  some  rare  instances, 
three  feet  in  diameter.  The  depth  of  the  snow- 
varied  from  four  to  six  feet ; and  travelling  with- 
out snow-shoes,  except  on  the  hard- trodden  roads, 
was,  of  course,  utterly  impossible.  I generally 
made  two  rounds  a day  through  the  forest,  and 
soon  exhausted  the  ornithology  of  the  district. 
During  the  first  week  I succeeded  in  identifying 
12  species  of  birds.  For  the  next  four  weeks  I 
only  increased  my  list  by  a weekly  average  of  three 
species.  June  is  the  month  in  which  nearly  all 
migratory  birds  arrive  in  the  Arctic  circle.  In  the 
three  weeks  between  the  29th  of  May  and  the  18ih 
of  J une  I added  65  birds  to  my  list,  and  after- 
wards only  occasionally  picked  up  a new  bird 
which  had  escaped  my  notice. 

We  had  six  feet  of  snow  on  the  ground,  and 
wintry  weather  until  the  first  of  June.  Summer 
then  suddenly  set  in.  Innumerable  migratory 
birds  arrived.  The  snow  melted.  The  iee 
broke  up  at  the  rate  of  a hundred  miles 
a day.  Icebergs  of  gigantic  size  came  down 
the  river  at  an  incredible  speed.  The  scene  was 
the  grandest  convulsion  of  Nature  that  it  has  ever 
been  my  lot  to  witness.  In  fourteen  days  the  river 
rose  seventy  feet  perpendicularly  in  height,  and 
the  good  ship,  the  Thames,  was  wrecked  in  the  ice. 
Fortunately,  we  succeeded  in  running  her  ashore,, 
where  she  was  afterwards  repaired.  In  July  we 
started  homewards ; but,  before  we  Lad  gone  two 
hundred  miles  down  the  river,  we  ran  aground  on 
a sandbank,  and  the  river  sank  so  rapidly  that,  at 
the  end  of  a week,  we  could  walk  round  her  on  dry 
land,  where  we  left  her,  a hopeless  wreck,  a monu- 
ment of  British  pluck  and  blunder.  There  are  two 
characteristics  by  which  an  Englishman  may 
generally  be  recognised — two  marked  features  in 
the  English  r:iational  character.  One  of  these  is 
an  unlimited  capacity  to  blunder,  the  other  is 
indomitable  pluck  and  energy  in  extricating 
himself  from  the  consequences.  If  all  that  the- 
sailors  told  me  be  true,  the  ill-starred  Thames 
was  lost  ten  times,  but  the  pluck  and  energy  of 
the  captain  only  succeeded  in  saving  her  nine  times. 
We  left  her,  on  the  9th  of  July,  in  lat.  67®. 

The  moment  that  the  snow  disappeared  vegeta- 
tion sprang  up  as  if  by  magic,  and  the  birds  made 
preparations  for  breeding.  Although  I had  taken, 
the  precaution  of  providing  myself  with  a ship, 
the  misfortunes  of  Captain  Wiggins  delayed  me 
on  the  Arctic  circle  for  some  weeks.  As  we  passed 
through  Yen-e-saisk,  I bought  a schooner,  of  aship- 
builder  of  the  name  of  Boiling,  a Heligolander. 
I christened  it  the/fefs  ; and,  on  the  29th  of  June, 
we  left  the  Koo-ray-i-ka  with  this  little  craft  in 
tow.  As  we  sailed  northwards  in  the  Ihs  -the 
forests  became  smaller  and  smaller,  and  dis- 
appeared altogether  about  lat.  70®.  The  highest 
point  we  reached  was  lat.  71^®,  where  I sold  the 
Ihis  to  the  captain  of  a Eussian  schooner  which 
had  been  totally  wrecked  during  the  break-up  of 
the  ice.  . 

During  this  voyage  we  came  into  contact  with 
several  of  the  native  races.  The  Eussians  call 
them  all  Asiatics.  The  name  in  general  use  among 
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the  Polish  exiles,  with  whom  I was  able  to  con- 
verse in  German,  was  “ die  Wilden.” 

The  most  northerly  race  is  that  of  the  Sam-o- 
yades.  They  extend  from  the  Kah-nin  peninsula 
in  Europe  to  the  Xorth-east  Cape  in  Asia,  occupy- 
ing the  land  to  about  300  miles  from  the  coast, 
exceeding  that  distance  at  the  gulfs  of  the  Obb 
and  the  Taz,  the  whole  of  the  shores  of  which  they 
are  said  to  frequent. 

The  Yu-raks  are  not  a numerous  race,  and 
occupy  the  district  between  the  east  shore  of  the 
gulf  of  the  Taz  and  the  Yen-e-say,  from  the  Arctic 
circle,  to  about  70“^  x.  lat.  They  seem  to  me  to  be 
very  nearly  allied  to  the  Sam-o-yades,  es]pecially 
to  the  Sam-o-yades  of  the  Pet-chor-a. 

The  Ost-yaks  are  distributed  immediately  south 
of  the  Yu-raks,  from  the  Arctic  circle  to  the  Pod- 
kah-min-a  Tun-goosk.  They  seem,  also,  to  be  very 
nearly  allied  to  the  two  preceding  races,  and  to 
speak  a dialect  of  Sam-o-yade,  and  must  not  be 
confounded  with  the  Ost-yaks  of  the  Obb,  who 
are  said  to  be  a Finnish  race. 

The  Dol-gahn  territory  is  bounded  on  the  north 
by  the  Sam-o-yade  land,  about  70“  x.  lat.,  on 
the  south  by  the  Arctic  circle,  and  on  the 
west  by  the  Yen  e-say,  from  which  river  it 
extends  eastward  300  or  dOO  miles.  These  peeple 
are  of  quite  a distinct  race.  Instead  of  being 
sallow-complexioned,  like  the  races  previously  men- 
tioned, they  are  more  copper-coloured,  and,  if  we 
may  judge  by  the  taste  they  display  in  ornament- 
ing their  dresses  with  beads,  more  civilised.  From 
their  language,  and  especially  their  numerals,  Ave 
may  infer  their  close  relationship  to  the  Tatars  of 
"Western  Siberia  and  Eastern  Pussia,  and  also  to 
the  Turks.  They  must,  however,  have  separated 
from  these  nations  before  the  latter  became 
Muhammadan.  They  are  said  to  possess  calendars, 
made  of  wood  or  mammoth  ivory,  hexagonal,  and 
tapering  slightly  from  the  centre  to  each  end.  On 
these  the  days  and  months  are  marked,  with  signs 
for  the  Eussian  holydays.  There  are  other  signs 
upon  them,  said  not  to  be  Kussian,  but  to  resemble 
Eunic  charaeters.  Their  nearest  relations  are  said 
to  be  the  A'ah-kuts,  a race  which  Ave  did  not  meet 
Avuth,  but  who.  Ave  were  told,  occupy  the  district 
watered  by  the  Kat-an-e:ar  river  irom  70“  to  73® 
X.  lat.  ^^hether  these  Abah-kuts  are  of  the  same 
race  as  those  inhabiting  the  valley  of  the  Lay-na 
(Lena),  I am  unable  to  say. 

The  Tun-gdosks  occu[*y  the  districts  on  the  east 
bank  of  the  A"cn-e-say,  drained  by  the  Isbzh-ni 
Tun-goosk  and  the  Pod-kah-min-a  Tun-goosk. 
They  are  also  a copper-coloured  race,  but  of  a very 
low  type  of  featui  e.  I was  told  that  their  language 
is  also  nearly  allied  to  that  of  the  Dol-ghan.  If 
this  information  is  correct,  they  are  probably  a 
different  race  to  the  Tun-goosks  of  the  Lay-na. 

The  Siberian  “tundra”  is  something  like  the 
fjelds  of  Lappland,  something  like  a Scotch  moor 
or  an  Irish  bog.  It  is  a wild  undulating  extent  of 
country,  full  of  ri\'ers,  lakes,  and  swamps,  stony, 
but  not  rocky,  gay  AA'ith  brilliant  wild  floAA'ers, 
abounding  AA'ith  ground  fruits,  .such  as  croAA'berry, 
cranberry,  cloudbeny  and  Arctic  straAA’berry,  and 
SAvarming  Avith  clouds  of  mosquitoes.  The  hill 
tops  are  barren  and  stony,  but  the  valleys  shelter 
dwarf  willows  and  stunted  birch. 

These  “tundras”  are  evidently  rising  gradually. 
Ancient  drift-wood,  rotted  into  tinder,  is  often 


found  above  the  present  limit  of  the  highest 
floods,  and  at  Gol-cheek-a  I found  large  heaps  of 
recent  sea-shells,  at  least  four  miles  from  the  river- 
bank,  and  oOO  feet  above  the  level  of  the  sea.  At 
Doo-din-ka  I saw  excellent  coal  and  copper  ore,  the 
latter  said  to  analyse  from  5 to  10  per  cent,  of 
copper,  AA’^hich  had  been  brought  down  in  con- 
siderable quantity  from  the  “ tundra.”  The  river 
abounds  in  fish— sturgeon,  sterlet,  nyelina,  or 
AA'hite  salmon,  and  other  excellent  kinds;  and  at 
Gol-cheek-a  Ave  saw  hundreds  of  belvga,  or  white 
Avhale. 

On  the  23rd  of  July,  I left  Gol-cheek-a  in  the 
last  Eussian  steamer  up  the  river,  and  reached 
Yen-e-saisk  on  the  14th  of  August.  After  a few 
daj^s’  delay,  I drove  across  country  to  Tomsk, 
stopping  a day^  or  tAvo  in  Kras-no-yarsk.  In 
Tomsk  I found  an  excellent  iron  steamer,  in  which 
I sailed  doAvn  the  River  Tom  into  the  Obb,  down 
Avhich  Ave  steamed  to  its  junction  Avith  the  Eer-tish, 
up  Avhich  we  proceeded  until  Ave  entered  the  Tob-ol^ 
and  afterAvards  steamed  up  the  Too-ra  to  Tyu-main^ 
a distance  by  AA^ater  of  2,200  miles.  From  Tyu-main 
I drove  through  Ekatereenburg  across  the  Urals  to 
Perm,  Avhere  I took  my  passage  on  board  the 
Sam-0 -Jot,  or  self-flyer,  doAvn  the  Kama,  and  up 
the  Volga,  to  Nishni-Kovgorod.  In  St.  Peters- 
burg I spent  a Aveek,  and  reached  London  on  the 
9th  of  October,  bringing  Avith  me  more  than  a 
thousand  skins  of  birds,  about  five  hundred  eggs, 
and  a cart-load  of  native  costumes  and  other 
ethnological  curiosities.  I everyvA’here  met  with 
the  greatest  kindness  and  courtesy',  and  am  very 
much  indebted  to  friends,  too  numerous  to 
mention,  aaTao  assisted  me  in  many  Avays  during 
my  adventurous  journey  of  more  than  15,000 
miles. 

The  success  of  Captain  Wiggins  in  reaching  the- 
Yen-e-.''ay  in  1876  encouraged  two  steamers  to 
come  out  in  the  following  year.  The  Louise  suc- 
ceeded in  reaching  Tobolsk,  Avhere  she  Avintered* 
The  Frazer  reached  Volcheeka,  on  the  Yen-e-say, 
where  a cargo  of  Avheat  ought  to  have  met  her ; 
but,  in  consequence  of  the  cowardice,  or  the 
hluiiders — not  to  say  the  dishonesty — of  the  persons 
in  charge,  it  never  arrived,  and  the  steamer  Avas 
forced  to  return  empty.  NotAvithstanding  his  mis- 
fortunes, Captain  Wiggins  stuck  bravely  to  his 
enterprise,  and  1878  saAv  him  again  in  the  Obb 
Avith  a steamer,  'The  Warkworth,  draAving  12  feet 
of  Avater.  The  navigation  of  the  lagoon  of  the 
Obb  is  attended  Avith  considerable  difflculty* 
A cargo  of  Avheat  aAvaited  him  at  Sin-secha, 
40  miles  beyond  Na-deem,  a port  on  the  south- 
east of  the  gulf,  but  he  Avas  unable  to  reach  it  for 
Avant  of  Avater.  While  he  Avas  searching  for  a 
channel  amongst  the  mosquitoes,  a cold  north 
Avind  set  in,  banished  every  sign  of  a mosquitoe, 
backed  up  the  waters  of  the  Obb,  and  enabled  him 
to  cross  the  bar.  Within  sight  of  the  praam,  it 
Avas  disappointing  not  to  bo  able  to  get  near 
enough  to  load.  If  the  mountain  Avould  not 
come  to  Mahomet,  Mahomet  must  go  to  the 
mountain.  There  was  no  help  for  it,  the 
praam,  probably  three  or  four  hundred  feet 
long,  only  pegged  together,  with  ribs  fearfuUy 
wide  a sunder,  and  Avith  a captain  chicken-hearted — 
as  Eus.sian  sailors  alone  can  be — was  obliged  to  trust 
itself  to  the  swelling  Avaves.  Though  the  poor 
praam  Avrithed  like  a sea-serpent  by  the  side  of  the 
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steamer,  the  operation  proved  successful,  and 
Captain  Wiggins  turned  his  face  homewards  with 
the  wheat  on  board.  The  cream  of  the  success 
was,  however,  skimmed  at  the  bar.  Two  hundred 
tons  had  to  be  thrown  overboard  before  the  deep 
channel  could  be  reached,  but  Captain  Wiggins 
succeeded  in  bringing  the  bulk  of  the  cargo  safe 
into  London. 

Last  year  was,  fortunately,  a bad  year  for  the 
-Kara  Sea ; otherwise,  the  unlimited  capacity  of  the 
British  merchant  to  blunder  would  have  damned 
the  Kara  Sea  route  with  well-merited  disaster.  In 
spite  of  the  difficulties  with  which  Captain 
Wiggins  had  to  contend,  British  merchants  were 
found  who  actually  chartered  vessels  for  Ea-deem 
drawing  fourteen  to  seventeen  feet  of  water.  Yet 
we  hope,  fcA  the  credit  of  their  commercial  honesty, 
that  the  insurance  companies  did  not  share  their 
unlimited  capacity  to  blunder.  Fortunately  these 
steamers  never  entered  the  Kara  Sea.  Long  con- 
tinued east  winds  drove  the  remnants  of  the  Kara 
Sea  ice  against  the  shores  of  Eova  Yembla,  and  a 
narrow  belt  of  jaack  ice,  which  the  steamers  dare 
not  face,  blocked  the  Kara  gates.  It  was  after- 
wards ascertained  by  Captain  Markham  that  a 
similar  belt  closed  the  Ma-tosh-kin  Scar.  The 
steamers  waited  some  time,  and,  fortunately  for 
them,  retured  home.  They  manage  things  better 
in  Germanjo  The  stenner  from  Bremen  waited  till 
the  Kara  gates  were  open,  took  in  a load  of  wheat 
at  Eadeem,  and  returned  in  safety.  The  rest  of  the 
wheat  was  taken  back  to  Tobolsk. 

I have  no  doubt  whatever  that  an  extensive 
trade  will  some  day  be  carried  on  between  this 
country  and  Siberia,  via  the  Kara  Sea,  in  the 
unlimited  produce  of  South  Siberia,  which  can  so 
easily  be  floated  down  the  Yen-e-say  and  the  Obb 
to  some  port  which  may  be  selected  near  the 
mouths  of  one  of  those  rivers.  To  attempt  to 
take  a steamer  to  one  of  these  rivers  on  specula- 
tion, with  the  chance  of  picking  up  a cargo,  is 
simply  throwing  away  money.  The  duration  of 
open  way  in  the  Kara  Sea  is  too  short  to  admit  of 
the  ascent  of  either  river  to  any  town  where  a 
cargo  can  be  obtained.  The  appearance  of  any 
vessel  at  such  towns  would  raise  the  value  of 
produce  to  famine  prices,  and  the  navigation  of 
the  rivers  is  too  dangerous  for  ships  drawing 
depth  of  water  sufficient  to  be  seaworthy. 

A responsible  agent  must  reside  in  the  country ; 
for  the  Yen-e-say  at  Yen-e-saisk,  the  emporium 
of  the  gold-mining  district,  and  for  the  Obb  at 
Tyu-main,  within  easy  reach  of  the  great  fair  at 
Eer-beet  (Irbyt);  and  he  must  himself  accompany 
the  cargo  down  to  the  port,  where  storehouses 
must  be  built  for  the  safe  wintering  of  any  cargo 
that  the  steamers  are  obliged  to  leave  behind. 

The  most  important  article  of.  commerce  will, 
undoubtedly,  be  wheat.  The  great  steppe  which 
lies  between  the  Tobol  and  the  Obb,  a thousand 
miles  across,  is  cajoable  of  producing  an  unlimited 
supply  of  wheat  of  excellent  quality,  which  makes 
delicious  white  bread.  A common  price  on  the 
banks  of  the  river  is  25  kopeks  per  pood,  or  6d. 
per  40  lbs.  English.  Oats,  barley,  and  rye  are  also 
extensively  grown.  An  idea  of  the  cheapness  of 
hay  and  corn  in  this  district  may  be  gathered 
from  the  fact  that,  for  a thousand  miles,  we 
paid  for  the  hire  of  our  horses  at  the  rate  of  a 
lialfpenny  a horse  a mile.  Linseed,  flax,  hemp, 


hides,  tallow,  wool,  and  many  other  products, 
are  equally  cheap.  The  iron  mines  in  the  Eka- 
teimeburg  district  have  a world-wide  fame.  I 
picked  up  a piece  of  the  ore  from  one  of  the  heaps, 
and  found  it  so  rich  and  highly  magnetic  that  a 
large  needle  could  be  suspended  from  it.  Thou- 
sands of  tons  of  this  iron  have  been  carried  across 
the  Ural  mountams,  to  be  made  into  the  finest 
qualities  of  cast  steel  in  Sheffield,  where  it  has  a 
reputation  only  inferior  to  that  of  iron  made  from 
the  celebrated  Dannemora  ores.  There  are  copper 
mines  both  in  the  valleys  of  the  Obb  and  Yen-e- 
say.  The  gold  mines  north-east  of  Yen-e-saisk 
are  of  great  importance.  I was  told  that  there  are 
ten  or  a dozen  mines,  each  producing  from  five  to 
seven  tons  of  gold  per  annum.  It  is  scarcely  pro- 
bable that  a lucrative  trade  can  be  carried  on  in 
timber  until  the  forests  of  the  Mezen  and  the 
Petchora  are  exhausted.  The  principal  Arctic 
produce  is  mammoth  ivory  and  furs,  ermine,  sable, 
squirrel,  black,  red,  white,  and  blue  fox,  bear, 
otter,  glutton,  lynx,  &c.  Further  south,  elk  is 
found  in  great  abundance.  In  a warehouse  in 
Yen-e-saisk  I saw  more  than  a thousand  skins  of 
this  fine  animal,  which  is  hunted  in  the  snow. 

Probably,  the  Obb  will  prove  the  best  of 
the  two  great  rivers  for  commercial  purposes.  If 
the  much-talked-of  canal  across  the  Yat-mal 
peninsular  into  the  By-der-at-skerry  Gulf  could 
be  formed,  it  might  prove  almost  as  important  as 
that  across  the  Isthmus  of  Suez. 

The  present  port  of  Gol-cheek-a,  on  the  Yen- 
e-say,  is  entirely  unsuitable.  The  sand  banks  at 
the  mouth  of  the  little  river  of  Gol-cheek-a 
increase  every  year,  and  this  harbour  will  pro- 
bably soon  have  to  be  deserted.  Eo  ship  drawing 
more  than  five  feet  of  water  ought  to  venture 
there,  and  then  only  with  great  care,  for  the  channel 
is  a very  tortuous  one,  and  continually  becoming 
shallower.  A colossal  fortune  awaits  the  adven- 
turer who  is  backed  by  sufficient  capital  and  a 
properly  organised  staff  to  carry  on  a trade 
between  this  country  and  Siberia,  via  the  Kara 
Sea,  provided  also  that  he  combines  British  pluck 
with  German  “ Grundlichkeit.” 

I cannot  close  my  narrative  without  an  allusion 
to  the  crowning  feat  of  all  this  eastern  Arctic  enter- 
prise. In  1878,  Professor  Eordenskiold  sailed 
through  the  Kara  Sea,  past  the  mouths  of  the 
Obb  and  the  Yen-e-say,  round  the  Eorth-east 
Cape,  past  the  mouth  of  the  Lay-na,  and  wintered 
off  the  coast  of  the  Tchus-ky  Land.  When  the 
ice  broke  up  in  1879,  we  sailed  through  Behring’s 
Straits  to  J apan,  having,  for  the  first  time  in  the 
annals  of  the  human  race,  succeeded  in  making  the 
north-east  passage  to  Cathay.  This  voyage  may 
not  have  any  commercial  value,  but,  in  a scientific 
point  of  view,  it  must  rank  as  the  most  successful 
Arctic  expedition  ever  made. 


DISCUSSIOE. 

The  Chairman  said  Mr.  Seebohm  had  told  them,  in 
the  most  charming  way,  how  Captain  Wiggins,  Pro- 
fessor Eordensldold,  and  other  able  pioneers,  had  opened 
up  a new  road  for  commerce,  and  also  of  a vast  region 
yielding  valuable  products  which  might  be  tapped  and 
brought  within  the  commerce  of  the  world.  It  was  many 
years  since  he  had  listened  with  such  pleasure  to  any- 
thing as  he  had  to  the  description  of  the  breaking-up  of 
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the  ice  iu  the  Yen-e-say.  In  discussing-  the  paper,  it 
should  be  our  endeavour  to  aid  the  objects  of  these 
pi  oneers,  bv  calling  public  attention  to  the  various  points 
raised.  First,  as  to  ways  and  means  for  receiving- 
cargoes  when  ships  were  sent  there,  concerning  which 
some  mistakes  had  been  made  ; secondly,  as  to  the 
dang-ers  and  ditRciilties  to  be  met  with,  and  the  mode  of 
ovei'coming  them ; and  then  they  might  hope  to  hear 
further  particulars  as  to  the  probable  demand  for 
English  products.  It  was  not  at  all  ii-relevant,  there- 
fore, that  31r.  Seebohm  had  brought  such  a collection  of 
specimens  of  art  and  manufactures,  showing-  the  love  of 
ornament  among  the  natives,  and  the  things  they  might 
be  likely  to  want.  He  would  first  call  on  Captain 
■\Viggins,  who  had  shown  the  way  for  others  to  reach 
these  parts. 

Mr.  Swabey  asked  permission,  first,  to  ask  if  Mr.  See- 
bohm had  ever  seen  the  Brent-goose  in  his  travels.  He 
had  been  in  northern  latitudes  and  seen  this  grand  break- 
ing-up of  the  ice,  and  seen  the  Brent-geese  still  going 
north  ; and  the  Americans  thought  that  by  following 
them  tlie  Pole  might  be  reached.  He  believ'ed  their 
eggs  had  never  been  found. 

Mr.  Seebohm  said  he  had  never  seen  a Brent-goose, 
only  the  Beam-goose,  and  the  little  white-fronted  goose. 

Captain  Wiggins  said  he  had  been  persiiaded  by  Mr. 
Seebolun  to  attend,  or  he  shoiild  not  have  been  in 
London  that  evening.  He  felt  the  full  importance  of 
the  subject,  though  he  had  lately  almost  abandoned  it ; 
not  from  his  own  wish,  but  by  force  of  cu-eumstances, 
which  had  been  explained  by  the  reader  of  the  paper 
more  forcibly,  perhaps,  than  some  people  would  like. 
Mr.  Seebohm  now  seemed  to  think  that  he  had  made 
rather  a blunder  in  ascending  the  Yen-e-say  with  the 
Thanns.  They  succeedc  d in  ascending  the  Koo-ray-i-ka 
considerably  further  than  Xordenskiold  went  with  his 
steamer,  and  it  was  clear  now  they  should  not  have 
done  so  had  he  knoAvn  how  easy  it  was  for  vessels  to 
descend  the  Yen-e-say  or  the  Obb,  to  the  estuaries  of 
those  grand  rivers.  But  he  did  not  anticipate  such 
gi-and  results  ; and  being  an  explorer,  he  was,  of 
course,  ignorant,  and  did  not  know  how  best  to  act. 
Anybody  who  could  make  perfect  an-angements  for 
going  to  an  unknoi^Ti  land,  and  go  straight  to  the  Pole, 
or  anywhere  else,  either  mth  balloons,  with  ships, 
sledges,  or  any  other  means,  must  be  endowed  with 
something  more  than  human  intelligence.  And 
not  only  had  he  managed  to  bhmder,  but  many  others 
had  done  the  same.  It  was  a proof  of  blundering 
on  the  part  of  Xordcnskiold,  that  he  wanted  to 
take  his  steamer  up  the  Yen-e-say  ; his  intention  was 
to  return  to  Karyoposki,  but  he  could  not  find  a 
ch,annel ; sfill  it  was  better  for  him  in  the  end,  as  it 
^ve<l  him  the  ex}>ense  and  annoyance  of  having  to  winter 
in  the  i-iver.  It  might  be  thought  another  blunder  that 
he  (Capt.  Wiggins)  lost  his  vessel  in  the  spring,  but  he 
valued  that  as  nothing  compared  with  the  fact  that  he 
had  proved  that  vessels  could  go  up  the  Koo-ray-i-ka. 
Now,  however,  it  appeared  that  vessels  need  not  go  up 
there,  as  vessels  came  down  those  rivers  from  the  interior 
every  year.  Some  one  might  ask  how  was  it  that  their 
fine  vessels,  properly  protected  against  the  ice,  should  be 
lost,  when  these  river  steamers  could  ply  year  after  year 
without  danger.  But  the  answer  was  very  simple. 
These  vessels  went  up  to  Yen-e-saisk  and  Tyu-main, 
where  the  river  was  much  smaller,  and  got  Into  little 
creeks,  and  the  immense  rise  in  the  river  did  not  take 
place  there.  As  soon  as  the  ice  passed  away,  the 
steamers,  which  were  already  loaded,  followed  it  down 
in  perfect  safety,  with  a clear  river,  as  far  as  Gol-cheek-a  ; 
and  they  ascended  again  in  the  autumn,  after  the  heavy 
currents  had  passed  away,  against  a current  of  not  more 
than  a knot,  arriring  as  late  as  November  15th.  He 
arrived  at_ Koo-ray-i-ka  as  late  in  the  season  as  October 
Pth,  showing  that  these  regions  did  not  freeze  so  early 


; as  was  supposed  ; many  people  thought  these  rivers 
I were  impassable  in  October,  but  that  was  a great 
i mistake.  One  of  the  greatest  blunders  made  by  our 
• merchants  last  year  was  in  having  totally  unsuitable 
. vessels,  not  only  drawing  17  to  18  feet  of  water,  but 
I also  unprepared  for  ice  navigation,  common  North 
Sea  coast  steamers  in  fact.  The  Warkworth^  which  he 

■ took  out,  was  only  an  ordinary  steamer,  but  he  took 

■ it  under  peculiar  circumstances,  and  almost  imder 
protest.  A friend  of  his,  Mr.  Kabli,  of  St.  Peters- 
burg, one  of  the  best  men  he  had  ever  met,  on 
the  strength  of  his  word  alone,  went  to  Tobolsk 
and  other  places,  and  bought  about  a thousand  tons  of 
wheat  iu  January  and  February,  came  home,  and  re- 
quested him  to  send  a steamer  for  the  cargo.  He  told 
him  there  was  not  time  to  build  a steamer,  or  get  one 
properly  fitted ; but  Mr.  Kabli  said  he  must  get  one,  or  the 
cargo  would  be  wasted,  and,  under  those  circumstances, 
he  got  the  best  he  could.  An  ice  steamer  ought  to  be 
like  a whaler  or  a Hudson’s  Bay  vessel — wooden  built, 
thoroughly  sti-engthened  with  very  thick  plates  outside, 
and  plated  with  iron,  especially  at  the  bow.  The 
propeller  ought  to  hoist  up,  so  that  it  could  be  replaced 
if  broken ; the  rudder  should  ship  and  unship  with  ease, 
and  spare  rudders  should  be  on  board.  Besides  this,  the 
ship  should  be  thoroughly  rigged,  so  that,  in  case  of  an 
accident  to  the  shaft  or  machinery,  she  could  sail  home 
under  canvass.  The  gentleman  who  undertook  last 
year’s  work  did  not  see  the  necessity  of  going  to  all 
this  expense,  and  thought  he  (Capt.  Wiggins)  wa.s 
exaggerating  the  difficulties.  The  Warkworth  was 
not  so  well  prepared  as  that,  but  he  took  a good  supply 
of  rigging  and  sails,  j)ro visioned  her  for  12  months, 
and  took  plenty  of  fui-s  —in  fact,  made  every  provision 
for  an  accident,  so  that,  if  they  had  to  abandon  the 
ship,  at  least  the  lives  of  the  crew  might  be  saved. 
Because  he  succeeded  once,  the  merchants  thought 
the  same  thing-  could  be  done  every  year  with  the 
same  class  of  vessel.  He  protested  against  it,  and  tried 
to  persuade  the  owners  to  break  the  charter,  fearing- 
there  wmdd  be  a disaster,  but  in  vain.  The  merchants 
wanted  liim  to  go,  but  did  not  see  their  way  to  give  him 
the  exorbitant  terms  he  asked,  which  was  about  £100 
for  each  vessel,  or  to  adopt  his  \dews  with  regard  to  the 
equipment.  He  had  surveyed  these  districts  at  a con- 
siderable cost  of  time,  money,  and  risk,  and  had  his 
own  charts  and  maps,  which  he,  on  his  part,  did  not  see 
his  way  to  give  them,  and  the  result  was  they  actually- 
went  without  charts  for  the  sake  of  a paltry  £500. 
Tlie  greatest  curiosity  was  they  found  men  to  go, 
and  that  the  Board  of  Trade  protected  them  ; for  he 
appealed  to  the  Board  whether  it  was  right  to  risk  the 
lives  of  some  hundred  men  in  this  way.  However, 
they  were  allowed  to  go,  and  as  Mr.  Seebohm  had  told 
them,  fortunately  the  ice  blocked  the  straits,  and  they 
could  not  g-et  into  the  Kara  Sea  at  all,  so  that  they  never 
expci-ienced  the  difficulties  of  the  voyage.  The  audience- 
might  su])pose  that  the  same  thing  would  prevent  the 
success  of  future  expeditions  ; but  that  was  not  so. 
If  the  right  ships  were  used,  the  ice  would  no  more 
prevent  their  progress  than  the  sea-weed  in  the  Saragossa 
Sea . A sailing  vessel,  if  she  got  into  that,  would  lie  f or 
ever  if  she  were  becalmed,  but  it  was  nothing  to  a 
steamer;  and  a Hudson’s  Bay  steamer  could  pass 
through  these  straits  with  the  greatest  ease  in  less 
tlian  four  or  five  hours.  The  only  ice  there  was 
that  continually  brought  down  by  the  current,  and 
a noi-therly  wind  setting  in  blocked  the  straits  with 
loose  drift  ice  ; b-‘it  a properly  adapted  vessel  would 
soon  get  through  it.  He  had  surveyed  the  whole 
of  the  By-der-at-skerry  Gulf,  in  the  hope  that  they 
might  have  a railway  across  there  or  a canal,  wliicli 
Mr.  Seebohm  did  not  approve  of.  Fie  quite  agreed 
that,  if  a canal  were  made  and  it  was  still  water, 
it  would  probably  freeze  and  never  melt;  but  his  only 
hope  of  the  canal  succeeding  was  that  the  Kiver 
Obb  might  bo  higher  than  the  Kara  Sea,  and  that,  if 
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well  cut  through,  there  might  be  a scour  and  a constant 
current  which  woidd  keep  the  channel  clear,  as,  he 
beliered,  it  existed  many  thousand  years  ago,  before  it 
had  gradually  silted  up.  Mr,  Seebohm  advocated  a 
longer  railway,  across  to  the  other  gulf  ; but  he  did  not 
approve  of  that,  because  that  gulf  was  frequently 
blocked  with  ice,  and  was  not  a suitable  place 
for  ships  to  come  to.  The  line  proposed  had  been 
thoroughly  worked  out  and  surveyed  by  the  Russians, 
and  the  Russian  Government,  who  had  thought  seriously 
of  it  in  connection  with  the  Pet-chor-a  River.  Sideroff, 
who  was  really  an  extraordinary  man,  had  spent  a 
large  fortrme  over  that  river,  having  a monopoly  of  it 
from  the  Russian  Government,  but  he  made  a great 
mistake  in  sending  big  steamers  there,  which  were  lost 
by  the  dozen,  some  eight  or  ten  years  ago.  His  idea 
was  to  connect  it  by  overland  transit  with  the  Obb  and 
the  Yen-e-say,  and  to  idtimately  get  the  monopoly  of 
those  rivers  also.  He  had  tried  io  advance  his  own 
scheme  by  purchasing*  the  little  vessel  of  Mr.  Seebohm, 
and  broiTght  her  round  successfully  to  St.  Petersburgh. 
And  here  it  might  be  asked  how  it  was  that  the  English- 
men who  owned  her  did  not  bring  her  round  themselves  ? 
The  truth  was  the  crew  were  so  alarmed  by  what  they 
saw  that  they  refused  to  return  home  in  that  little 
vessel.  He  did  everything  he  could  except  force  them  ; 
offered  them  rewards,  and  told  them  their  honour  was  at 
stake,  but  their  only  answer  was,  ‘ ‘ Life  before  honour. 
Sir.”  After  talking*  to  them  an  horn*  in  the  cabin,  Mr. 
Seebohm  walked  out  disgusted.  He  (Capt.  Wiggins) 
would  have  brought  her  home  himself  if  he  could,  but  that 
was  impossible,  and  therefore  they  were  obliged  to  sell 
her  to  the  Russians.  He  offered  them  his  share  of  her 
for  nothing,  if  they  would  let  him  accompany  them,  but 
they  said,  “ No  ; it  is  a Russian  expedition,  and  if  we 
buy  the  ship  no  one  must  go  in  her  but  Russians.”  He 
coiild  only  say,  “You  are  a first-rate  lot,  and  you 
deseiwe  all  the  success  you  may  get.”  To  come  back  to 
the  railway,  the  passes  had  been  examined  in  all 
directions,  and  very  fair  passes  for  sledges  had  been 
found,  Sideroff,  who  had  a plumbago  mine  on  the 
Koo-ray-i-ka,  had  actually  brought  a cargo  all  the 
way  to  Archangel  by  this  route  vuth  reindeer, 
and  delivered  it  at  St.  Petersburg  ; his  hope  being 
that  by  showing  the  practicability  of  the  route, 
the  Government  would  give  him  a monopoly  of  these 
rivers.  He  brought  about  20  tons  of  very  good 
graphite,  but  the  expense  of  transit  was  too  great  to 
make  it  pay.  A gi’eat  part  of  the  cargo  of  the  Thames 
was  pure  graphite,  taken  from  the  banks  of  the 
Koo-ray-i-ka,  simply  with  a crowbar  and  pickaxe,  not 
the  best,  because  it  was  on  the  surface,  and  no  doubt  it 
would  have  been  found  better  a little  deeper,  probably 
equal  to  the  best  Cumberland  lead ; on  the  top  of  that 
he  had  tallow,  samples  of  wheat,  and  many  other  things. 
With  regard  to  the  goldmines  on  these  rivers,  he  might 
mention  that  Sidorikoff,  a wealthy  gold-miner,  who 
subscribed  £1,000  when  he  went  out  in  the  Thawes, 
himself,  in  three  months,  sent  seven  tons  of  gold  to  the 
bank  in  St.  Petersburg.  He  was  one  of  Nordenskiold's 
greatest  supporters,  having  given  him  £3,000  on  one 
occasion,  and  found  the  greatest  part  of  the  money 
for  him  to  go  round  to  Behring’s  Straits  ; in  fact,  he 
was  a true  patriot.  With  regard  to  the  kindness  they 
experienced  on  all  sides,  he  could  fully  confirm  every 
word  Mr.  Seebohm  had  said,  and,  perhaps,  even  go 
beyond  him,  because  he  went  there  first  almost  un- 
known, yet  he  received  the  greatest  kindness  and 
assistance  from  the  poor  exiles  at  Gol-cheek-a,  and  even 
from  the  natives.  On  one  occasion,  when  he  was  in 
difficulties  about  making  his  way,  some  natives  came 
alongside,  and  an  old  gentleman  came  on  board  who 
walked  the  deck  like  a prince.  He  seemed  to  know 
exactly  what  was  wanted,  guided  him  up  between  the 
islands  as  far  as  he  could,  and  then  landed  and  got  more 
help  from  others,  and  so  brought  him  to  Dudin-ka.  He 
afterwards  found  that  he  had  been  piloted  by  the 


Eang  of  the  Samoides,  and  v/as  Sony  he  had  only 
given  him  a bed  in  the  forecastle  with  the  sailors. 
When  the  king  was  offered  a present,  he  refused  t 
take  anything,  though  he  said  if  he  had  not  been 
serving  him  he  should  have  been  veiy  glad  to  have 
taken  one,  but  he  could  not  take  anything  for  his 
services.  The  only  thing  he  (Capt.  Wiggins)  cotdd 
do,  therefore,  was  to  wait  till  next  year,  when  he  made 
him  a present.  It  was  a great  assistance  in  travelling 
to  have  letters  of  introduction,  because  by  means  of 
them  you  were  furnished  *with  a padorijina  which  con- 
ferred on  you  the  privilege  of  royal  couriers,  and 
entitled  you  to  horses  at  everj^  village,  no  matter  at  what 
expense,  and  if  one  dropped  on  the  road,  another  would 
be  taken  from  the  first  caravan  or  vehicle  that  was  met 
with  without  a word.  In  this  way  he  had  done  upwards 
of  250  mdes  in  24  hours,  contiuuously,  day  after  day.  At 
Tobolsk,  the  Governor,  who  was  related  by  marriage 
to  the  Imperial  family,  insisted  on  his  dining  with  him, 
and  he  found  there  an  l^nglish  governess,  who  told 
him  she  had  lived  there  for  some  years  in  the  greatest 
happiness,  being  always  treated  as  one  of  the  family. 
The  only  other  point  he  need  refer  to  was  Norden- 
skiold’s  grand  voyage.  In  1875,  Nordenskiold  made  up 
his  mind  to  try  that  route,  and  he  (Capt.  Wiggins)  said 
then  it  was  the  best  route  to  Behring’s  Straits,  and 
he  believed  it  would  be  found  the  best  route  to  the  Pole. 
At  that  time,  the  Smith’s  Sound  expedition  was  in 
vogue,  and  it  was  no  use  for  him — who  was  not  then 
any  authority— saying  anything,  though  he  threw 
out  a hint  wherever  he  thought  it  wotdd  bo  useful. 
What  led  to  Nordenskiold’ s success  was  that  his 
country  believed  in  him,  and  his  Government  sup- 
ported him.  He  had  won  the  prize,  and  England 
had  lost  it ; but  on  his  arrival  in  England  he 
hoped  he  would  receive  a warm  and  princely  recep- 
tion. He  would  not  remain  idle  in  future  either. 
He  talked  of  going  down  to  the  Lena,  and  amusing 
himself  amongst  the  islands  at  the  mouth,  where  large 
quantities  of  mammoth  ivory  was  believed  to  exist ; but 
his  real  object,  he  believed,  was  to  try  and  reach  the 
Pole ; and  very  probably  he  would  do  so,  while  England 
was  hammering  away  at  the  Greenland,  Spitzbergen, 
and  other  routes.  In  this  matter,  as  in  all  others,  they 
ought  to  follow  nature  ; and  it  was  useless  to  attempt  to 
force  your  way  to  the  Pole  against  cold  currents  coming 
down  from  it ; the  only  way  was  to  go  with  the  current 
of  one  of  these  large  rivers  flowing  down  from  tropical 
countries.  In  reply  to  the  Chairman’s  question  what  these 
countries  required  from  England,  he  would  say  every- 
thing— from  the  simplest  thing,  such  as  needles  and 
buttons,  up  to  the  greatest  luxuries.  There  were 
many  wealthy  men  there ; and  in  the  large  towns, 
no  one  was  allowed  to  be  mayor  unless  he  were- 
a millionaire  (that  is  in  roubles.)  They  were  only 
waiting*  for  us  to  provide  the  sea  transit,  and  they 
would  do  all  the  rest.  He  had  not  much  hopes  of  doing 
anything  this  year,  as  the  blunders  and  failures  of  last 
year  had  discouraged  people  ; but  if  a company  were 
formed,  or  if  any  private  individual  would  undertake 
the  work  properly,  he  would  willingly  give  his  services 
free,  and  all  his  charts  and  surveys,  but  he  would  not 
assist  in  any  unsuitable  expedition. 

The  Eev.  Mr.  Lansdell  said  he  had  lately  been 
through  Siberia,  not  for  trade  pirrposes,  but  having 
been  interested  for  some  years  with  the  condition  of 
prisons,  he  was  anxious  to  see  those  of  Siberia.  He 
followed  much  the  same  track  as  had  been  described,  as 
far  as  Tobolsk,  only  he  went  by  the  Obb,  and  then 
eastward  as  far  as  the  Amoor  and  on  to  the  Pacific, 
where  he  crossed  to  America,  and  so  round  the 
world.  He  might  mention  a few  facts  with  regard  to 
the  price  of  provisions.  On  the  Obb  the  price  of  ducks 
was  Ijd.,  a bottle  of  milk  2|d. ; a calf  could  be  bought 
in  some  villages  for  6d.  Erom  Tomsk  he  made  a detour 
to  Bamoul,  where  he  found  splendid  black  land  which 
cnuld  be  hired  for  about  3|d.  an  acre ; beef  sold  in  winter 
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for  about  -Id.  per  lb.,  in  summer  it  Avas  as  much  as  Id., 
and  veal  Hd. ; birds  similar  to  grouse,  when  dear,  were 
3d.  a pair.  On  the  other  hand  European  goods  were 
dear.  He  could  not  get  accustomed  to  the  black  bread, 
and  thinking  a pot  of  marmalade  would  be  a good  cor- 
rective, he  found  in  Tomsk  the  price  was  4s.  He  quite 
endorsed  what  Captain  Wiggins  said  about  the  demand 
for  English  goods.  A few  cases  of  needles  made  admirable 
presents,  and  produced  much  good  feeling.  He  could  go  on 
talking  about  the  kindness  he  met  M-itb  until  midnight, 
but  one  instance  would  suffice.  Ha^dng  some  trouble 
with  the  wheel  of  an  equipage  which  he  had  borrowed, 
and  finding  the  charges  of  the  nearest  wheelwright 
veiy  exorbitant,  he  sent  his  servant  and  interpreter  to 
a merchant  in  the  next  village,  of  whom  he  had  been 
told,  to  ask  him  who  was  a reasonable  man  to  employ. 
Tills  house  was  reached  at  4 o’clock  in  the  morning*,  but 
on  being  told  that  an  Englishman  travelling*  wanted  his 
assistance,  the  merchant  got  uji  immediately,  sent  one 
servant  for  a wheelwright,  made  another  get  breakfast, 
and  would  not  let  them  g*o  until  everything  was  in  order. 
He  questioned  very  much  whether  a Russian  dis- 
turbing an  Englishman  at  such  an  hour  would  have 
met  with  a better  reception.  There  was  an  immense 
opening  for  trade  and  commerce  on  the  Amoor,  and 
in  the  whole  disti*ict  smTOunding  it.  ^Vliite  bread  was 
much  dearer  there  than  at  Tobolsk,  but  the  rj'e  was  not 
much  higher.  With  the  opening*  of  a railway  in  that 
direction,  much  might  be  done. 

The  Chairman  said,  if  it  had  not  been  past  the  hour 
for  closing,  he  should  have  liked  to  say  a few  words  on 
the  question  of  reaching  the  North  Pole  ; but,  perhaps, 
another  opportunity  would  arise  when  they  had  Prof. 
Nordenskiold  amongst  them,  which,  he  hoped,  would 
be  this  month  or  next.  He  would  only  say  that  his 
Hews  on  this  subject  and  those  of  Prof.  Nordenskiold, 
with  whom  he  was  in  frequent  communication,  were 
identical.  He  begged  to  propose  a vote  of  thanks  to 
Hr.  Seebohm  for  his  most  interesting  lecture. 


Tlie  vote  of  thanks  was  jiassed  unanimously. 


MISCELLANEOUS. 


CATALOGl^E  OF  SPECIMENS  OF  THE  WILD 
SILKS  OF  INDIA. 

By  Thomas  Wardle.  ' 

[The  following  memorandum,  originally  adch*es.sed  to  i 
the  President  of  the  Chamber  of  Commerce  at  Lyons, 
has  been  sent  to  the  Society  of  Arts  by  the  Secretary  of 
State  for  India,  with  the  suggestion  that  it  should  be 
printed  in  the  Journa’.  Mr.  Wardle  has  been  so  good  as 
to  add  some  further  pai*ticulars  for  this  purpose.] 

A request  was  made  to  Sir  P.  Cunliffe  Owen,  C.B.,  la.st 
year,  by  several  members  of  your  Chamber,  that  it  was 
desirable  the  Chamber  shoidd  possess  as  much  infor- 
mation as  pos.sible  of  the  wild  silk  producing  worms  of 
India,  and  M.  N.  Rondot,  president  of  the  Silk  Jury, 
Cla.ss  34,  also  thought  it  extremely  desirable  that  I 
should  fumi.sh,  and  send  to  yoixr  Chamber  such  a 
collection,  and  frequently  spoke  to  me  on  the  subject 
whilst  I was  at  Paris,  la.st  year,  as  supplementary  juror 
in  the  same  class. 

By  permission,  and  at  the  wish  of  the  Goveniment 
of  India,  I have  arranged  the  be.st  set  of  specimens  I 
could  obtain  and  prepare  to  illustrate  this  important 
subject. 

For  easier  reference,  I have  numbered  the  jjpecimens 


according*  to  the  numbers  in  the  monograph  I ^vl•ote 
last  year  descriptive  of  the  collection  I arranged  in  the 
Paris  Exhibition  (Indian  Section),  a copy  of  which  I ask 
the  Chamber  to  do  me  the  honour  to  accept.  It  will 
explain  most  of  the  specimens  now  sent ; the  rest  I will 
describe  in  this  catalogue  as  they  occur  in  order  of 
nximbering  with  the  others. 

1.  Eggs  of  Tusser  moth.  (See  p>.  4,  “Monographic 
du  Tus.sore  et  d’autres  Soies  Sauvages  de  I’lnde.”) 

lA.  Drawing*  of  Tusser  caterpillar,  natural  size  and 
colour. 

2.  Cocoons  showing  pupte. 

3.  Tus.ser  cocoons  with  pedicles,  showing  mode  of 
attachment  to  branches  of  trees.  The  pedicles  are  very 
tliick  and  hard,  consisting  of  silky  matter. 

4.  Tusser  cocoons,  from  which  the  moths  have 
emerged.  The  aperture  of  emergence  is  well  seen  at 
the  end  of  each  cocoon. 

0.  Tusser  cocoons,  larg*er  size,  from  Sambulpur  in  the 
Central  Provinces.  There  is  a striki?ig  j)eculiarity 
about  the  fibre  of  Tusser  silk.  I have  carefully  and 
thoroughly  examined  it  under  the  microscope,  and  find 
that  the  fibre  is  flat,  and  not  round  like  mulberry  silks. 
There  is  no  doubt  that  it  is  to  this  property  that  Tusser 
silks  owes  its  glassy  and  viti*eous  look,  reflecting*  a little 
glare  of  lig'ht  from  the  angle  of  incidence  on  its  flat  sur- 
face, whilst  the  mulberry  silk,  being  round,  reflects  the 
light  equally  in  all  dire  ctions.  By  some,  this  in*op.erty 
is  considered  a drawback,  but  by  the  time  the  fibre  has 
become  modified  and  the  flatness  diffused  in  the  loom,  I 
think  the  lustre  of  the  cloth  is  enhanced  by  it.  The 
fibres,  like  all  other  silk  fibres,  are  laid  in  the  cocoon  by 
the  .silkwonn  in  pairs,  united  by  their  edges  and  not  by 
their  flat  surfaces. 

6.  Tusser  moths.  Anther cea  prt2jhw,  males. 

7.  ,,  ,,  ,,  ,,  females.  The  lower 

and  smaller  p)air  emerged  in  my  house  last  June,  from 
cocoons  sent  to  me  from  Poona  by  my  friend  Major 
Coussmaker,  of  the  Reveniie  Survey.  He  is  taking  a 
large  and  practical  interest  at  Poona  in  encouraging  the 
breeding*  of  Tusser  worms,  and  has  wi’itton  several 
jiapers  on  the  subject. 

The  Tusser  silkworm  is  found  over  nearly  the  whole 
of  India.  It  is  utilised,  according  to  Mr.  Cooghegan, 
in  many  parts  of  the  Central  Provinces.  Cumbulpore  is 
said  to  yield  3,500  seers  (7,000  lbs.)  of  the  silk  ; Raipori, 
6,000  seers  (7,000  lbs.) ; Bilaspore,  900  seers  (1,800  lbs.) ; 
and  Chanda,  22,500  seers  (45,000  lbs.).  The  silk  i.s 
woven  and  used  in  the  provinces  in  mixed  fabrics  of 
cotton  woof  and  Tusser  weft,  and  in  some  districts 
fabrics  are  made  of  pure  Tusser  silk.  The  name  ‘ ‘ Tusser  ’ ’ 
is  attributed  by  Mr.  Ceoghegau  to  the  Hindustani 
“ tusuru,”  which  means  a “shuttle,”  and  probably  the 
silk  owes  its  name  to  the  fact  of  its  being  used  as  weft  or 
.shuttle  silk  in  fabrics  of  which  the  warp,  as  stated  above, 
con.sists  of  cotton. 

5.  Tusser  orgauzine  ) -nt  j.-  ^ j t -u 

9 tram  I reeled,  English  thrown. 

9a.  Tusser  tram,  bleached  by  means  of  binoxide  of 
bariiun  ; ready  to  be  dyed. 

10,  11,  and  12.  Dyed  specimens  of  ordinary  Tusser 
silk.  I .should  have  sent  a larg*er  set  of  specimens  to 
illustrate  the  recent  and  surprising  developments  in 
dyeing  Tusser  silk,  were  it  not  for  the  fact  that  my 
esteemed  friend,  M.  Mamas,  of  Lyons,  member  of  your 
Chamber,  has  lately  accomplished  as  much  in  the  im- 
provement of  Tusser  silk  dyeing  as  myself.  His  dyes, 
as  .sho’wn  in  the  Paris  Exhibition,  loft  nothing  to  be 
de.sired,  and  I leave  to  him,  if  he  will  kindly  do  so,  to 
enrich  the  collection  with  more  dyed  .specimens. 

13.  Native  reeled  Tusser  raw  silk. 

>>  n 

17a.  Tusser  raw  silk  reeled  by  myself  in  Italy, 
.showing  susceptible  improvement.  (See  mv  paper  on 
“The  Wild  Silks  of  India,”  in  Journa!,  Vol.  xxvii., 
p.  499.) 

17n.  Tu.sser  raw  silk,  the  produce  of  a single  cocoon. 
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yielding  a length  of  1,200  metres,  and  weighing  1,126 
grammes. 

18.  Not  sent ; it  is  the  same  as  8 and  9. 

19a.  Gentleman’s  necktie  made  of  Tusser  silk. 

19b.  Gentleman’s  necktie  made  partly  of  Tusser  silk 
and  partly  of  mulberry  silk. 

20.  The  improved  organzine  and  tram  dyed.  I have 
uot  sent  a greater  variety  of  colours  for  the  same  reason 
I stated  under  Nos.  10,  11,  and  12. 

21 . India  woven  Tusser  cloth,  printed  by  me  on  dyed 
groimds,  with  ancient  Indian  blocks  of  native  design 
and  workmanship. 

21a.  Ditto. 

21b.  India  woven  Tusser  cloth,  printed  by  me  on 
bleached  grounds,  with  ancient  Indian  blocks  of  native 
design  and  workmanship. 

21c.  Ditto,  unbleached  grounds. 

21d.  Ditto,  gold  and  silver  eiiects. 

21e.  Ditto,  Indian  and  Persian  designs  on  black 
grounds. 

21f.  Palamj)ore,  printed  by  me,  for  my  lecture  illus- 
tration, with  ancient  Indian  blocks,  sent  to  me  by  the 
India  Museum.  The  design  is  not  homogeneous.  The 
blocks  are  but  fragments  of  whole  designs,  and  some  of 
the  colours  had  to  be  applied  by  hand,  for  want  of 
perfect  sets  of  blocks.  None  of  the  colours  I used  are 
derived  from  aniline,  but  of  Indian  growth.  Much 
brighter  colours  may  be  obtained  on  Tusser,  but  I have 
avoided  using  them,  preferring  the  more  subdued  and 
native  artistic  tones,  those  peculiar  to  aniline  dyes, 
and  also  to  exhibit  more  permanent  colours. 

21o.  A few  tones  of  colour  printed  on  bleached 
Tusser  cloth.  Several  of  these  are  aniline  colours.  As 
far  as  I have  been  able  to  ascertain,  Tusser  silk  has  never 
been  successfully  and  marketably  printed  upon,  either 
in  India  or  Europe,  until  the  results  of  my  develop- 
ments were  exhibited  at  the  Paris  Exhibition  last  year. 
Since  that  time,  Tusser  printed  silks  have  been  largely 
printed,  and  worn  both  in  Prance  and  in  England, 
printed  pompadoui’s  on  Tusser  having  been  very 
fashionable  this  year. 

24.  Male  and  female  moths  of  Atfaeits  cynthia  and 
cocoons, 

24a.  Male  and  female  moths  of  Attacus  ruin!,  or  Eria 
wonn,  and  cocoons.  (See  ‘‘ Monographie,”  pp.  7,  8, 
and  the  paper  on  “ The  Wild  Silks  of  India.”)  The 
natives  of  India  use  Eria  silk  for  the  manufacture  of 
garments,  having  the  following-  names  : — Borkapor, 
Meklas  (petticoats),  Rhiha  (scarves),  Goursha. 

25.  Eria  silk,  Attacus  ricini,  native  hand  spiin  (not 
cocoon  reeled). 

25a.  Eria  silk  cloth,  native  woven. 

25b.  Eria  silk  cloth,  native  dyed.  This  silk  takes  dye 
splendidly,  particularly  aniline  dyes.  I woiild  beg  to 
direct  attention  to  the  fineness  of  the  fibre  of  this  silk 
(see  table  of  comparative  thicknesses  of  the  ultimate 
fibres  of  different  kinds  of  silk  at  page  13  of  my  mono- 
graph) ; also  the  shape  of  this  and  other  silk  fibres,  as 
shown  in  the  sheet  of  microscopic  diagrams  added  to  the 
reprint  of  my  paper  on  “ The  Wild  Silks  of  India.” 

Tlie  Government  of  India  have,  at  my  request, 
ordered  a collection  of  Eria  cocoons,  to  assist  me  in 
developing  the  utilisation  of  this  silk  by  spinning.  I 
have  no  doubt  of  ultimate  success,  for  I consider  Eria 
silk  scarcely  inferior  to  mulberry  silk  waste  for  spinning- 
purposes.  The  gai-ments  made  from  it  in  India  are 
wonderfully  desirable.  It  has  not,  at  present,  been 
successfully  reeled  from  the  cocoon.  It  possesses  much 
lustre  and  is  soft. 

25c,  A specimen  of  native  made  Eria  cloth,  printed. 
I find  this  silk  very  well  adapted  for  printing  upon,  and 
if  quantities  of  it  could  be  cultivated  or  collected,  there 
-•.vould  be  an  enormous  development  of  it  for  all 
decorative  purposes  from  dress  to  furniture  silks. 

25b.  Hank  of  native -made  Eria  silk  bleached  with 
peroxide  of  hydrogen. 

25e.  ,,  ,,  ,,  dyed  imbleached. 


26,  27,  28.  Other  Eria  silks.  I am  unable  to  send  any. 
The  Eria  worm  occurs  in  Bengal  (the  Dinagepur  and 
Rungpur  districts)  and  in  Assam.  In  the  latter  pro- 
vince it  spins  a white  silk,  while  in  Dinagepur  the 
colour  of  the  cocoon,  it  is  understood,  is  bro-wm. 

29.  Male  and  female  moths  of  Attacus  atlas. 

30.  Cocoons  of  Attacus  atlas. 

The  image  of  this  species  is  the  largest  of  all  silk 
moths,  being  called  in  France  “ le  geant  des  papillons.” 
The  silk  of  Attacus  atlas,  as  well  as  the  Eria,  seems  well 
adapted  for  carding  and  spinning  purposes.  The 
Attacus  atlas  is  said  to  feed  on  the  following  plants,  in 
addition  to  those  already  mentioned  in  my  paper  on 
‘ ‘ The  Wild  Silks  of  India  ” : — 1 . Phakeera  ( Cinchonaccae) . 
2.  No  name,  probably  a laurel,  foliage  redolent  of  prussic 
acid ; fruit  Hke  a plump  kernel  containing  a large  pro- 
portion of  oil,  resembling  that  of  bitter  almonds ; 
stature  large,  not  very  common.  3.  A tree  resembling 
the  China  tea  plant,  of  frequent  occurrence  as  a w’eed 
in  tea-gardens  ; stature  middling,  common  in  jhum 
lands,  less  so  in  primitive  forests,  4,  Nagdana 
{A' timisia  sp.T).  5.  Monphul  (Carffrr  name),  known  in 
Dacca  as  the  Myna  kata.  6.  Bales,  a weed  fed  on  also 
by  the  Attacus  canninyi.  Ploorkooree,  one  of  the 
commonest  of  jhum  weeds,  one  of  the  most  eligible  for 
training  the  A worm.  8.  Lutki  {Osbechia),  a very 
small  plant,  but  the  silk  of  it  is  very  white.  9.  Bon 
chelita,  a large,  hardy,  rapidly  growing-  tree,  sufficiently 
common  for  the  purposes  of  silk  cultivation.  10.  Kadam 
{Nnuclca).  11.  Chelita  [Billcnia  ypeciosa),  eminently 
adapted  for  training  the  At'as  worm,  12.  Boidraj 
{FadrdacacT).  The  silk  off  this  is  very  dark.  13. 
Lood,  also  fed  upon  by  Attacus  canninyi. 

31.  Male  and  female  moths  of  Aciias  selene. 

32.  Cocoons  of  Actias  schne.  The  silk  of  tliis 
beamtiful  insect  also  appears  to  be  useful  to  the  spinner 
if  it  could  be  obtained  in  quantity.  The  worm  feeds  on 
the  Munsooree  {Goriaria  wpalensis),  and  also  on  the  wild 
cherry  and  wmhiut. 

33.  Male  moth,  Anthcrcea  yama-wai.  This  moth, 
althorigh  a native  of  Japan,  has  been  introduced  into 
India,  and  1 am  informed  is  found  to  thrive  there. 

34a.  Interesting  specimens  of  Yama-mai  raw  silk 
from  Japan,  kindly  given  to  this  collection  by  the 
Lords  of  the  Committee  of  Council  on  Education.  I am 
recommending  the  Government  of  India  to  encourage 
the  acclimatisation  of  this  species  in  India,  as  I feel 
certain  it  yields  a most  useful  species  of  silk,  and 
although  a coarser  fibre  than  that  of  the  Bombyz  mori, 
it  is  finer  than  that  of  the  Anthcrcea  paphia,  and  it  has 
a very  glossy  appearance.  Owing  to  the  want  of  suffi- 
cient quantity,  I have  not  been  able  to  test  its  dyeing 
capabilities,  but  I have  no  doubt  that  it  can  be  dyed 
with  moderate  facility  in  aU  colours,  though  it  may  not 
yield  so  complete  a whiteness  as  China  silk. 

34b.  a piece  of  Japanese  woven  Yama-mai  silk.  The 
Japanese  had  some  very  interesting  fabrics  of  this  silk 
in  last  year’s  Paris  Exhibition,  as  your  Chamber  is  no 
doubt  aware.  Some  of  them  were  composed  of  Yama- 
mai  silk  entirely,  and  some  of  mulberry  silk,  ornamented 
with  stripes  of  Yama-mai,  undyed.  A cross  between 
the  Yama-mai  and  Bombyx  Attacus  pernyi  is  a great 
success  in  France.  It  is  so  hardy  that  hatching  is  said 
to  take  place  at  freezing-  point. 

35.  Mooga  or  Moonga  cocoons,  the  product  of 
Anthcrcea  assama.  I am  sorry  I am  unable  to  send 
specimens  of  the  moths  of  this  species. 

36.  Raw  silk  of  Anthcrcea  assama. 

36a.  Coarse  tram  from  the  same  raw  silk,  dyed  an 
aniline  blue.  Tliis  silk  takes  the  dye  splendidly,  and 
all  that  is  needed  to  secure  for  it  an  European  future, 
is  that  it  could  be  obtained  in  quantity. 

36b.  Waste  silk  and  pierced  cocoons  of  the  same 
species  (Mooga)  for  spinning.  The  natives  of  India  use 
Muga  silk  for  making  fabrics  and  garments  known  by 
the  following  names  : — Soorias  (dhoties),  Meklas  petti- 
coats), Jootha  Borakapor  (worn  in  winter),  Rhiha 
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(scarves),  Chhelaa  (for  men’s  shoulders),  Mashris 
(curtains.) 

37.  Ya-baine  silk.  I am  not  able  to  send  an  example 
of  this  silk. 

38.  MuibeiTj  Silk  of  Bombyx  Mori.  To  send  speci- 
mens of  this  silk  to  Lyons  would  be  like  sending  ‘ ‘ coals 
to  Newcastle,”  as  we  say. 

39.  Cocoons  of  Pat  sOk,  a mulberry  feeding-  worm, 
Bombyx  textov.  (See  my  paper  on  ‘‘The  Wild  Silks  of 
India.”) 

39a.  Eaw  silk  of  the  same  species.  This  is  a rare 
silkworm,  and  probably  a variety  of  Bombyx  mori. 

40.  A rare  silk  from  Sibsag-ar,  Assam,  called  Mezan- 
Jcuri,  a Mooga  silk,  but  fed  on  the  mezankuri  (or 
Adakuri)  tree.  [Titranthcra  pohjantha .') 

41.  See  39. 

42  and  43.  Dyed  silks.  Not  sent  for  reasons  stated 
imder  No.  10,  il,  12. 

44.  This  is  a specimen  of  an  Eastern  dye  on  ordinary 
silk,  called  Kamal^l  or  Kapila,  the  powder  brushed  otf 
the  capsules  of  Mallotus  Phillipensis.  As  far  as  I am 
•aware,  it  is  not  used  in  Western  Europe.  I ex- 
hibited three  shades  of  it  in  the  Paris  Exhibition, 
•and  they  stood  the  bright  light  in  the  India  Section 
remarkably  well.  (See  pp.  10  and  28,  3Ionograph). 

45  tool.  A series  of  samples  illustrating  the  processes 
in  spinning  the  waste  of  Tusser  silk  and  pierced  Tusser  ^ 
•cocoons  up  to  the  perfected  thread.  ^ 

These  samples  show  to  what  uses  the  waste  of  Tusser  ; 
silk  and  the  cocoons  pierced  by  the  exit  of  the  moth  can  j 
bo  put  by  spinning,  in  the  same  way  threads  of  cotton  ! 
and  wool  are  manufactured.  The  series  commences  j 
with  samples  of  pierced  cocoons  which  could  not  be  I 
wound,  and  waste  silk  from  ordinary  Tusser  manu-  | 
facture,  followed  by  samples  showing  the  various  pro-  : 
cesses  the  silk  imdergoes  before  it  is  made  into  thi-ead  ! 
or  cord  for  weaving  or  for  sewing  purposes.  This  ' 
suggests  forcibly  a promising  economy  in  store  for  the  ' 
produce  of  all  silk-maldug  cocoons.  There  are  many  | 
species  imknown  to  commerce  rejected  because  of  their 
not  being  capable  of  being  wound  in  the  ordinary  way, 
but  nov.-  that  sj^inning  machinery  is  in  such  a pei'fect 
state,  all  cocoons  may  be  spun  and  converted  into 
materials  of  some  use  or  other.  In  Simla  alone,  there 
are  said  to  be  eight  or  nine  species  of  Bombyx  which 
no  doubt  might  be  utilised  in  this  way. 
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The  Pat  gives  only  one  crop  of  cocoons  in  the  year. 
In  Upper  Assam  the  eggs  of  the  Pat  are  hatched  about 
the  end  of  December,  and  in  Lower  Assam  about  the 
end  of  January. 

" Not  known  exactly ; a complete  cycle  is  made  in  from  43  days  ■ 
to  two  montl.s.  j 

i-  No  exact  details  are  given— eggs  lie  dormant  through  cold  | 
weather,  and  two,  or  perhaps  three,  crops,  are  obtained  in  the 
year.  , 


The  Eria  sometimes  gives  as  many  as  seven  crops  in 
the  year.  The  Muza  gives  five  crops  a year,  and  the 
Tasar,  it  is  believed  two  crops  a year.  Attacus  Atlas 
gives  two,  or  perhaps  thi-ee  crops. 

The  difference  in  colour  of  cocoons  in  the  case  of 
cocoons  of  the  same  silkworm  is  known  to  be  due  partly 
to  local  influence  of  climate,  and  largely  to  the  food 
which  the  silkworm  eats. 

Of  wholly  domesticated  worms,  the  common  kinds  in 
Assam  are  the  Pat  major,  the  Pat  minor,  and  the  Eria, 
or  Arundy.  Both  these  kinds  of  silkworms  are  fed 
within  doors,  the  leaves  of  the  trees  and  the  plants 
they  feed  upon  being  plucked  and  brought  to  them. 
The  Pat  {Bombyx  texfoi)  which  is  closely  allied  to  the 
common  mulbery  silkworm  {Bombyx  mor.)  of  Europe, 
is  more  delicate,  and  has  to  be  treated  with  more  care 
than  the  Eria.  The  silk  of  the  Pat  is,  however,  more 
valuable.  Great  care  has  to  be  taken  to  keep  every- 
thing- about  the  Pat  scrupulously  clean. 

53.  Samples  of  spun  Tusser  threads  of  various  kinds 
iised  in  weaving,  knitting,  sewing,  &c.  The  finest 
yarn  that  can  be  spun  of  this  silk  is  35|^. 

56.  Series  of  fabrics  or  stuffs  made  from  Tusser  waste 
and  pierced  cocoons.  These  stuffs  were  all  made  by  the 
clever  and  persevering  firm  of  Messrs.  Clayton,  Marsdens, 
Holden,  and  Co.,  spinners,  Halifax,  Yorkshire.  TTiey 
have  been  most  successful  in  perfecting,  even  to  a sur- 
prising degree,  this  special  manufactm-e,  having  suceeded 
in  utilising-  and  creating-  a demand  for  Tusser  waste, 
which  only  a fcAV  years  ago  could  not  find  buyers  at  4d. 
per  pound,  and  which  lay  about  the  English  ports  fox- 
some  time  quite  unsaleable.  (See  discussion  on  my 
paper.) 

56a.  Cloaking  or  fui-niture  stuff  made  of  Tusser  spun 
silk  wai-p  and  cotton  weft.  This  sample,  as  well  as  all 
those  fi-om  45  to  56,  wei-e  made  by  Messi-s.  Clayton, 
Marsdens,  Holden,  and  Co.,  and  I have  much  pleasure 
in  laying  their  results  befoi-e  the  Lyons  Chamber  of 
Commei-ce,  as  having  sustained  and  de^loped  my  efforts 
during  my  i-esearches  in  finding-  utilities  for  the  waste 
of  this  silk. 

56b.  Shawl  of  Tusser  silk,  spun. 

56c.  Shawl  of  Tusser  silk,  printed. 

I also  speak  in  like  manner  of  the  successful  weaving 
of  cocoon  reeled  Tusser  of  Messrs.  J.  Birchenough  and 
Sons,  of  Macclesfield,  who  have  made  in  this  branch  a 
specia  effort  of  late  yeai's,  both  in  broad  Tusser  cloth, 
and  in  the  ties  shown  under  Nos.  19a  and  19b. 

Messrs.  Brocklehui-st  and  Co.  and  a few  other  Mac- 
clesfield manufactui-ers  have  also  i-ecently  helped  to 
develop  this  industi-y. 

Considerable  quantities  have  also  been  manufactm-ed 
in  France  by  manufacturers  unknown  to  me,  and  not  a 
little  has  been  used  in  both  France  and  England  during 
the  last  1 8 months  for  the  black  gauffex-ed  braids,  so 
mixch  wox*n  for  fi-inge,  and  which  have  been  almost  as 
effective  as  midbcri-y  silk  bx-aids.  In  March,  1878,  thex-e 
wex-e  xxearly  2,000  bales  of  Tusser  raw  silk  in  London 
that  coidd  not  find  bxxyers,  even  at  as  low  a price  as 
from  2s.  3d.  to  2s.  9d.  per  lb.,  whilst  at  the  px-esenttime 
there  is  scarcely  a bale  to  bo  bought  in  the  max-ket,  ard 
its  vahxe  has  x-isen  to  not  loss  than  7s.  per  lb.  Since  that 
time  all  mxdbcx-x-y  silks  have  decreased  in  value,  whilst, 
strangely,  this  has  incx-eased  so  much.*  I attribute  this 


* The  following'  Table  shows  the  state  of  the  London  market  lu 
Tusser  silk  for  the  last  few  years,  and  shows  the  remar-kably 
increased  consumption  since  the  Paris  Exliibition  of  last  year : — 


Year. 

Stock,  Jan.  1st. 

Imported. 

Consumed. 

Bales. 

Bales. 

Bales. 

1874 

002 

1 none. 

103 

187.5 

494 

none.  i 

319 

1876  

17.5 

4-27 

174 

1877 

4-2S 

1 1,037 

284 

1878 

1,181 

8.37 

73G 

1879 

1,'2.S2  i 

58 

1,142 

1880 1 

1 194  1 

220 
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remarkable  change  of  value  in  Tusser  silk  solely  to  the 
fact  of  the  discovery  of  the  successful  application  of 
colom’  hy  dyeing  and  printing  to  this  silk  hitherto  so 
intractable  and  dye  resisting.  The  remarkably  in- 
creased consumption  for  1879  is  as  surprising  as 
it  is  gratifying.  I have  elsewhere  given  promin- 
ence to  the  important  application  by  M.  Tessie  du 
Motay,  of  bleaching  this  silk,  which  has  enabled  dyers 
to  dye  it  in  all  pale  colours  (see  paper  on  ‘ ‘ The  Wild 
Silks  of  India  ”).  Since  their  further  developments  in 
bleaching  by  the  more  direct  application  of  this  bleach- 
ing agent  have  been  effected  by  M.M.  G-irard  and 
Lebouteux,  of  Paris,  as  your  Chamber  is  no  doubt  aware. 

Nos.  57  to  73.  Indian  district  silks.  I am  unable  to 
send  illustrations  of. 

74.  Specimens  of  Tusser  silk  I have  had  prepared  for 
embroidery  use. 

75.  Specimens  of  a new  style  of  embroidery,  “ Tusser 
sur  Tusser,”  planned  and  executed  by  my  wife.  It ! 
is  now  receiving  some  attention  in  England.  (See 
paper  on  “ Wild  Silks.” 

In  addition  to  the  accompanying  monograph,  descrip- 
tive of  the  wild  silks  of  India,  which  I was  induced  to 
write  at  the  especial  request  of  Sir  Philip  Cunliffe  Owen, 
C.B.,  in  Paris  last  year,  I was  also  asked  by  him  to 
arrange  a large  series  of  dye  stuffs  of  India,  sent  over 
to  be  exhibited  at  Paris,  and  to  prepare  a monograph 
catalogue  of  them  for  publication  and  sale  in  the  Exhi- 
bition. This  monograph  wiU  be  found  in  the  same 
little  volume  as  that  on  the  wild  silks.  I hope  that 
among'  this  prolific  series  of  dyes,  some  may  be  found 
useful  to  the  French  dyers. 

I am  at  the  present  time  engaged  in  examining  the 
tinctorial  properties  of  those  of  them  which  are  dye- 
stuffs proper,  and  in  estimating  the  amount  of  tannin 
contained  in  each  tannin  substance. 

I shall  shortly  send  in  my  report  to  the  Grovernment 
of  India,  and  I have  no  doubt  that  they  would  gladly 
send  a copy  to  your  Chamber  if  you  shold  think  it  use- 
ful to  the  dyeing  arts  of  France. 

In  concluding  this  catalogue,  I have  the  honour 
to  draw  attention  to  the  paper  I was  requested  to 
read  at  the  Society  of  Arts,  in  May  last,  in 
which  will  be  found  a more  complete  treatment  of  the 
subject. 

Although  I cannot  presume  to  expect  that  your 
Chamber  is  not  fully  cognisant  of  most  if  not  all  the 
matters  I have  described,  I am  glad  to  draw  attention 
to  them  afresh  now  that  the  C-overnment  of  India  is 
giving  them  all  possible  official  local  attention  and  en- 
couragement to  private  enterprise  for  the  industrial 
development  of  them,  and  particularly  to  that  of  the 
Tusser  worm. 

It  will  be  a high  pleasure  to  me  if  my  efforts  may 
prove  of  some  use  or  interest  to  the  great  silk  industries 
of  France,  particularly  to  that  of  your  city. 

I have,  &c., 

Thomas  Waedle. 


EFFECT  OF  TEMPERATURE  ON 
VEGETATION. 

The  Botanische  Zeitung  publishes  the  results  of  Dr. 
Staub’s  observations  in  various  parts  of  Hungary,  on 
the  influence  of  temperature  on  the  leafing  and 
flowering  of  various  trees.  The  flowering  period  is 
only  hastened  when  the  mean  temperature  for  the 
month  in  question  is  3 ".5  Fahr.  higher  than  the 
mean  of  several  years  ; a smaller  augmentation  of 
the  temperature  does  not  affect  vegetation.  An  ex- 
ception to  this  law  occurs  when  the  temperature  of 
the  preceding  month  or  months  is  above  the  average 
mean ; for  in  such  a case  vegetation  is  under  the  in- 
fluence of  the  secondary  effects  of  temperature.  The 
smallest  fall  in  the  average  mean  temperature  of  the 
month  entails  a corresponding  retardation  of  the  flower-  ' 


ing  period,  and  the  retardation  is  all  the  greater  the 
more  the  temperature  of  the  preceding  months  has  been 
below  the  average  mean.  Shoidd  the  mean  temperature 
of  the  preceding  months  be  higher  than  the  average, 
the  lower  temperature  of  one  month  is  unable  to  hinder 
the  development  of  vegetation.  Dr.  Staub  finds  that 
woody  plants  in  their  struggle  with  the  climatal  factors 
strive  to  keep  within  the  limits  of  a certain  flowering 
season  to  which  they  have  become  accustomed  during 
generations.  In  relation  to  this  there  is  a characteristic 
mean  temperature  for  a certain  period,  say  from  the 
beginning  of  the  month  in  question,  preceding  the 
appearance  of  the  flowers.  Thus,  according  to  five 
years’  observation  at  Buda  Pesth,  it  amounts  to 
-f  1U.5  C.  for  the  horse  chestnut,  with  a mean  error  of 
+ 10.836  C. 


CENSUS  OF  1881. 

The  report  of  the  Committee  of  the  National  Associa- 
tion for  the  Promotion  of  Social  Science  on  the  proposed 
arrangements  for  next  year’s  census  has  been  adopted 
by  the  Council  of  the  Association.  The  committee  had 
before  them  a letter  addressed  by  Dr.  Farr,  F.R.S.,  last 
June,  to  the  Home  Secretary,  in  which  he  submitted 
that  particulars  respecting  “ religious  persuasion  ” and 
‘ ‘ sanitary  condition  ’ ’ should  be  added  to  the  English 
schedule. 

The  results  of  the  committee’s  deliberations  have  been 
put  into  the  following  t we  vie  resolutions  : — 

1 . That  it  is  essential  that  all  the  particulars  given  in 
the  census,  for  each  part  of  the  United  Kingdom,  1871,. 
be  repeated  in  the  census,  1881,  with  such  (if  any) 
amendments  in  detail  as  may  be  found  desirable. 

2.  That  it  is  desirable  that,  as  far  as  practicable,  the 
census  for  each  part  of  the  United  Kingdom  contain 
similar  information,  and  be  the  same  in  form. 

3.  That  it  is  desirable  that  in  the  census  of  England 
and  Scotland,  as  in  the  census  of  Ireland  in  1871,  the 
religious  profession  of  each  inhabitant  be  ascertained, 
and  that  this  inquiry  form  part  of  the  householder’s 
schedule. 

4 . That  it  is  desirable  that  in  the  householder’ s schedule 
there  be  a column  for  “ sickness  ” or  “ injury”  in  the 
following  form  : — Sickness  or  injury. — Sick  to  include 
all  who  require  medical  advice  or  who  are  disabled  from 
following  their  usual  employment.  Wiite  the  name  of 
disease  from  which  the  patient  is  suffering. 

5.  That  it  is  desirable  that  a return  of  the  number  of 
rooms  in  each  house  be  given  in  the  census  of  England 
and  Wales,  and  in  that  of  Ireland,  as  has  already  been 
done  in  the  census  of  Scotland. 

6.  That  it  is  desirable  that  houses  be  distinguished 
between  those  intended  for  habitation  and  those  not 
intended  for  this  purpose. 

7.  That  it  is  desirable  that  there  be  a return  of 
houses  intended  for  habitation  which  are  unlet. 

8.  That  it  is  desirable  that  the  returns  under  the 
head  of  occupation  be  amended  in  order  to  show  the 
nature  of  the  employment  with  greater  precision. 

9.  That  it  is  desirable  that  for  every  city  and  town 
the  concentrated  population,  and  the  area  which  it 
occupies,  should  be  returned,  whether  its  boundaries  be 
coincident  or  not  with  any  legally  defined  boundary  or 
boundaries. 

10.  That  it  is  desirable  in  the  case  of  towns  and  other 
areas  of  concentrated  population,  that  summaries  of  the 
returns  should  be  made  up  and  recorded  for  each 
enumerator’s  district  and  be  open  for  inspection  at  the 
offices  of  the  Superintendent  Registrar. 

11.  That  it  is  desirable  that  the  census  be  quin- 
quennial, instead  of  decennial  as  now,  each  census  to 
be  complete  and  to  contain  full  particulars. 

12.  That  a representation  be  made  to  the  Government, 
praying  that  effect  be  given  to  the  above  resolutions 
when  the  census  is  taken  in  future  years. 
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NEW  ZEAL.IND  FLAX  IN  ORKNEY. 

Dr.  VT.  Traill  gives  the  follo'wing  results  of  an  attempt 
to  introduce  the  Fhormium  ienax  into  the  Orkney  Islands 
in  a paper  read  before  the  Botanical  Society  of  Edin- 
biu'gh  last  December.  These  islands,  from  their  high 
latitude— 59®  north — enjoy  comparatively  little  heat  in 
summer,  though  their  wunters  are  remarkably  mild, 
there  being  little  snow  and  frost,  which  is,  perhaps, 
partly  attributable  to  their  insular  position,  but  is  chiefly 
caused  by  the  action  of  the  Gidf  Stream,  wliich  makes 
its  presence  felt,  not  only  by  raising  the  temperature  of 
the  S3a  7®  above  that  of  the  air  in  the  months  of 
December  and  J anuary,  but  by  frequently  casting  up 
seeds  of  tropical  plants  on  the  shores  of  the  different 
islands.  During  the  severe  gales  of  wind  that  often 
occur,  there  is  usually  a good  deal  of  salt  in  the  atmos- 
phere, hence  the  extreme  difficulty  of  growing  trees,  or 
even  shrubs,  althoiagh  there  are  a few  exceptional  plants 
that  do  not  seem  to  be  much  affected  by  this,  such  as 
different  kinds  of  evergreen  shrubby  Veronicas,  and  a 
few  other  plants,  such  as  the  New  Zealand  Manuka,  or 
Captain  Cook’s  Tea-plant  {Leptospermum  scopnrium), 
the  Pemettya  mucronata,  and  the  Japan  Euonymus, 
&:c.,  which,  favoured  by  the  mildness  of  the  winters, 
thrive  remarkably  well,  and  to  all  appearance  the  New 
Zealand  Flax  Lily  is  likely  to  prove  as  well  adapted  to 
the  climate  of  Orkney  as  any  of  them. 

About  eight  years  ago,  or  rather  more,  I got  some  of 
the  seeds  from  a friend  in  New  Zealand,  which  I raised 
in  a hotbed  in  St.  Andrew’s,  and  during  the  same 
season  I planted  out  several  of  them  in  the  open  air  in 
my  garden  at  North  Ronaldshay,  Orkney,  where  they 
have  remained  ever  since,  with  no  j^rotection  beyond  the 
proximity  of  a low  wall,  some  ha\’ing  a southern  expo- 
sure and  others  an  eastern  aspect.  These  plants  seem  in 
no  way  affected  by  the  ■nunter,  except  that  the  tips  of 
their  leaves  become  somewhat  frayed  and  ragged,  but 
in  the  course  of  the  following  summer  they  soon  recover 
their  beauty,  and  they  have  gradually  increased  in  size, 
imtil  the  leaves  on  some  plants  now  measure  from  5 to  6 
feet,  and  in  others  from  G to  7 feet  long. 

It  was  not  tmtil  the  first  week  of  June,  1879,  that 
my  plants  showed  any  signs  or  flowering,  but  I then 
obseiwed  that  (of  the  three  largest  plants)  two  were 
throvung  out  each  two  flower-shoots  ; the  third  and 
largest  plant,  however,  produced  no  fewer  than  five 
flower-stalks,  enveloped  by  long  sheathing  leaves  that 
closely  embraced  the  stems,  which  were  at  this  time 
from  four  to  five  feet  liigh  ; the  upper  part,  which  e\u- 
dently  contained  the  future  flower,  being  inflated,  and 
tapering  to  a point  at  the  apex,  not  unlike  the  head  of 
a spear.  They  increased  in  length  at  the  rate  of 
about  an  inch  a day  ; the  swollen  mass  of  spathes  separ- 
ating, succes-sively  unfolding,  revealingnumerous  bunches 
of  flower-buds,  until  when  the  stem  reached  the  length 
of  8 to  9 feet,  there  were  twelve  or  fourteen  distinct 
clusters  of  flower-biids  of  a purplish-brown  colour, 
disposed  alternately  on  each  side  of  the  stem.  The 
spathes  at  this  stage  added  much  to  the  effect,  their 
interior  being  of  a deep  orange  coloiir.  Our  weather 
had  been  rather  dry  for  some  time,  which  seemed  to 
retard  the  opening  of  the  buds ; but  after  a heavy 
shower  of  rain  on  August  1st,  the  buds  rapidly  increased 
in  .size,  and  in  three  or  four  days  the  first  flowers 
opened  ; they  were  tubular  in  shape,  1^  or  2 inches 
in  length,  of  a deep  red  colour,  with  projecting  orange 
stamens.  The  odour  of  the  flowers  was  powerful,  like 
that  of  Russia  leather.  It  seemed  to  bo  very  attractive 
to  bees,  moths,  and  other  insects.  Each  main  stem 
bore  at  least  300  floAvers.  Altogether  it  is  a most 
magnificent  example  of  the  Lily  family,  and  the 
general  appearance  of  the  plant  is  highly  suggestive  of 
tropical  vegetation.  It  is  well  known  that  the  fibre  of 
the  leaves  possesses  extraordinary  tenacity,  though, 
from  its  contaixdng  a large  quantity  of  silica  in  its  com- 


position, the  economic  value  of  the  plant  has  Jiitherto 
fallen  short  of  what  was  at  first  expected.  For  the 
manufacture  of  ropes  and  cordag’e,  lioweA’^er,  I should 
think  it  most  valuable.  The  leaf,  even  in  its  natural 
state,  is  so  strong*  and  pliable,  that  I have  seen  strips  of 
it  torn  off  and  used  as  boot -laces,  and  it  is  evident  that 
the  flower- stalks  partake  of  the  same  tough  character 
as  the  leaves,  as  they  were  not  at  all  damaged  by  the- 
equinoctial  gales  of  last  September,  though  they  were 
not  tied  to  sticks  or  otherwise  secured  from  injury.  I 
may  add  that  the  flowers,  after  lasting  for  some  two 
months,  were  succeeded  by  numerous  seed  capsules  con- 
taining apparently  well  ripened  seeds. 


NORWEGIAN  AND  SWEDISH  FORESTS. 

Wood-cutting  in  the  Norwegian  forests,  says  the- 
Builder,  commences  towards  the  end  of  the  autumn 
or  the  beginning  of  winter,  as  soon  as  the  circulation 
of  the  sap  ceases.  It  is  always  an  arduous,  and 
sometimes  a dangerous,  occupation,  for  the  localities 
of  the  forests  are  very  lonely,  and  far  removed  from 
habitations,  so  that  the  wood-cutter  is  unable  to  return, 
home  for  the  whole  week,  but  has  to  camp  out  in  a 
little  fir-log  hut,  taking  with  him  sufficient  provisions 
for  the  week,  and  keeping  uj3  a good  fire  Avith  the 
branches,  without  Avhich,  indeed,  his  life  would  be  in- 
supportable. On  Sunday  he  returns,  folloAving  the 
tracks  through  the  snow,  made  for  the  carriage  of  the 
timber,  and  guarding  himself  in  dangerous  places  by 
Avearing  a pair  of  long  wooden  skates  called  “ski.” 
After  a time,  when  the  roads  become  more  marked, 
and  the  marshy  ground  is  frozen  over,  the  timber  is 
brought  away  by  the  hardy  Norwegian  horses 
to  the  banks  of  a stream,  Avhere  it  is  piled  up  in 
heaps  called  “ tommerl under,”  and  there  marked  with 
the  peculiar  cut  of  the  owner  of  that  part  of  the  forest. 
As  soon  as  the  rivers  are  free  in  the  spring,  the  timber 
is  floated  doAvn,  a good  deal  of  ingenious  engineering 
being  displayed  in  the  formation  of  little  artificial  lakes 
to  facilitate  the  passage  when  the  water  is  shallow, 
Avhile  every  now  and  then  a chain  of  wood,  called 
“ laendser,”  is  thrown  across  the  stream  to  assist  the 
course  of  the  timber  fleet,  and  enable  it  to  be  broken  up 
and  distributed  according  to  the  marks  and  destination. 
The  Avhole  of  this  part  of  the  business  is  managed  by  a 
committee  of  forest  proprietors,  everything  being  done 
strictly  according  to  rule,  and  the  expenses  divided  by 
a regular  tariff.  This  ‘ ‘ flotation  ” is  an  operation 
Avhich  requires  very  skilful  and  experienced  workmen, 
for  the  difficulties  are  neither  few  nor  trifling.  If  the 
timber  fleet  does  not  arrive  at  the  shipping  port  at  the 
proper  time,  the  wood  has  to  be  left  in  the  water  until 
next  season,  Avhich  represents  a considerable  loss  of 
capital,  not  only  in  the  deteriorated  quality,  but  in  the 
loss  of  the  market, 

A rough  estimate  of  the  value  of  the  Norwegian 
forests  has  put  them  down  at  about  550,000,000  of 
francs,  or  £22,000,000 ; and,  according  to  the  last 
census,  13,638  persons  were  occupied  in  the  wood- 
cutting and  the  rafting,  the  greater  part  of  the  men 
being  unmarried  and  between  twenty  and  thirty  years 
of  age.  A curious  calculation  was  made  in  1870,  as  to 
the  distribution  of  the  forests  in  regard  to  consumptiou, 
when  it  appeared  that  out  of  446  communes  or  parishes, 
102  had  a good  deal  more  building-timber  than  was  suffi- 
cient for  their  OAvn  wants  ; 129  had  as  much  as  they 
Avanted,  and  no  more  ; while  215  had  not  sufficient,  and 
were  compelled  to  buy.  In  the  matter  of  firewood,  139 
parishes  were  more  than  amply  provided  for ; 173 

had  just  enough;  and  the  remaining  134  had  to 
buy.  The  exportation  of  timber  from  Norway  has 
doubled  during  the  last  quarter  of  a century,  the  prin- 
cipal ports  for  the  timber  trade  being  those  on  the 
Skagerak,  to  the  east  of  Cape  Lindesnaes ; while  the 
ports  on  the  west  and  north  of  it  scarcely  send  aw.ay 
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more  tlian  4 per  cent,  of  the  whole.  By  far  the  largest 
quantity  (about  78  per  cent,  of  the  whole)  is  sent  away 
iraaa  the  ports  between  Skiensfiord  and  the  Swedish 
frontier.  The  following  are  the  proportions  of  the 
<dijfferent timbers  exported  in  1870  and  1875  : — 

1870.  1875. 

Per  cent.  Per  cent. 


Bough  or  squared  timber 30-6  , . 38-7 

Sawn  timber 48’6  ..  37'9 

Planed  timber 10 '9  ..  14 '5 

Small,  for  fire  or  pit  wood....  7 '7  ..  5 ’7 

Small,,  cut  for  staves,  &c 2-2  3*2 


100-0  100-0 

Tlie  latter  item  consists  principally  of  birch  wood, 
and  >3  insignihcant,  by  far  the  largest  portion  of  the 
exportation  being  composed  of  fir  and  pine.  The 
mumbers  mentioned  before  of  those  who  are  employed 
in  the  forest  trade,  of  course  do  not  include  the  still 
greater  number  of  those  occupied  in  the  supplementary 
wood  trade,  such  as  makers  of  matches,  wood  oil  and 
•wood  paper,  the  figures  of  those  engaged  in  these  in- 
diistries,  being  50,780  persons,  in  addition  to  662  saw- 
XBiMs,  oeeupying  6,350  workmen.  The  following  table 
shows  the  averag-e  rate  of  timber  exportation  between 
2870-74,  in  stores  (1  stererrU  cubic  yard) : — 


Great  Britain  . 

. 1,308,400  Stffi’es, 

or  55-3  per  cent. 

Erance  

. 321,600 

13-6  „ 

Holland  

. 267,900 

j 5 

11-3 

Germamy 

. 190,000 

J 5 

8-1 

Denmark 

. 134,100 

5-7 

Belgium  

. 90,500 

5 5 

3-8  ,, 

Other  countries 

. 35,000 

? 5 

2-2  „ 

Total 

.2,347,500 

53 

100-0  ,, 

Tlie  average  value  of  timber  exported  between  1871-75 
was  61,000,000  francs  per  annum,  at  the  average 
price  of  20s.  9d.  per  stere.  There  are  also  exported 
about  250,000  kilogrammes  (1  kilogramme  = 2^  lb.)  of 
»ak  bark  every  year,  together  with  an  average  of 
4,500,000  kilogrammes  of  wood  pulp  for  paper-making. 
This  branch  of  trade,  however,  is  largely  increasing, 
and  in  1878  it  amounted  to  more  than  19,000  tons — a 
very  large  amount,  seeing  how  recent  is  the  commence- 
ment of  the  trade  of  making  wood  pate,  few  of  the 
factories  dating  further  back  than  1870.  The  Nor- 
■wegian  Coui-t  in  the  Paris  Exhibition  last  year  was 
characterised  by  a very  fine  series  of  exliibits  of  wood, 
from  the  cut  balks  of  pine  to  the  various  consistencies 
©f  pulp,  and  finally  the  paper  resulting  from  it.  One 
very  striking  application  of  the  pate  was  on  wall, 
comice,  and  moulding  decorations,  which  possessed  a 
remarkably  clear  and  sharp  outline,  and  is  evidently 
well  adapted  for  ornamental  building  purposes. 

The  forest  riches  of  the  neighbouring  country  of 
Sweden,  are  so  great,  that,  after  supplying  our  own 
■wants,  she  is  able  to  export  very  large  quantities, 
liike  the  Norwegian  forests,  those  of  Sweden  are  com- 
posed principally  of  different  species  of  fir  and  pine, 
birch,  alder,  and  aspen  trees,  with  the  oak  in  the 
provinces  south  of  the  Dalelf,  and  the  beech  in 
the  still  more  southern  districts.  In  addition  to  the 
tme  forest,  almost  all  the  large  properties,  whether 
State  or  private,  possess  immense  pasturages,  more  or 
less  wooded  with  the  trees  above  mentioned,  as  well  as 
wdth  ash,  elm,  maple,  lime,  &c.,  while  some  localities 
in  Middle  and  Southern  Sweden  possess  large  planta- 
•iions  of  midbcrry  trees.  It  is  somewhat  difficult  to 
give  an  exact  compixtation  of  the  Swedish  forests,  as 
Lapland,  which  contains  large  woods,  partly  the 
proj>erty  of  the  State  and  partly  that  of  private  indi- 
•yiduals,  has  not  been  yet  surveyed.  Swedish  territory, 
deducting  the  rivers  and  fiords,  occupies  40,672,060 
hectares  (1  hectare  rr  2|  acres),  from  which  should  be 
iiubstracted  4,693,000  hectares  for  fields  and  cultivated 
land,  leaving  35,979,000,  which  maybe  classed  under! 


forest-land.  But  a great  proportion  of  this  is  rough 
and  desolate  moorland,  strewn  rvith  great  rocks  and  in- 
tersected by  bogs  and  marshes,  so  that  we  cannot  place 
the  true  forests  at  more  than  16,443,000  hectares,  or 
about  40  per  cent,  of  the  whole  countiy  ; and  at  least 
two -thirds  of  this  are  situated  to  the  north  of  the 
Dalelf,  the  southern  prortnees  being  comparatively 
sparsely  wooded.  Of  all  the  rough  and  forest -land, 
5,221,500  hectares  belong  to  the  State  (about  15  per 
cent.),  and  the  remainder  of  30,757,500  to  private 
owners. 


CORRESPONDENCE. 


TECHNICAL  EDUCATION. 

In  the  very  able  paper  by  Professor  John  Perry,  re- 
ported in  the  current  number  of  your  Journal^  there 
occurs  a passage  in  reference  to  a paper  recently  read 
by  myself,  upon  which  I desire  to  make  a few  remarks. 
It  is  evident  that  Professor  Perry  has  only  partially 
apprehended  the  matter,  when  he  makes  the  assertion 
that  the  gist  of  my  paper  was  that  the  trade  school 
system  of  Erance  and  G-eriaany  should  be  planted  in  this 
country,  whereas  what  is  wanted  in  England  is  a 
good  system  of  technical  education.  I shoidd  have 
thought  that  any  unbiassed  reader  . of  my  paper 
could  hardly  have  built  up  an  antithesis  of  this 
kind  out  of  my  remarks.  I have  insisted  again 
and  again  that  what  is  wanted  is  a good  system  of 
technical  education  ; and  I have  contended  that  in  that 
vast  organisation — for  vast  and  varied  it  must  iuvleed  be 
if  it  grows  to  proportions  worthy  of  the  importance  of 
its  aims — there  wiU  be  some  place  for  schools  more  or 
less  resembling  some  one  of  the  many  types  of  trade 
schools  or  apprenticeship  schools  existing  on  the 
Continent.  Professor  Perry  appears  to  mistake  the 
part  for  the  whole.  The  project  for  establishing  ap- 
prenticeship schools,  in  certain  selected  industries  to 
which  they  are  more  particularly  adapted,  is  but  a very 
small  part  of  that  which  must  be  done  towards  a com- 
plete system  of  technical  education.  I have  strongly 
urged  that  technical  classes,  established  in  the  heart  of 
every  industrial  centre,  would  be  a powerfxil  means  of 
promoting  the  kind  of  training  we  desire  for  skilled 
workmen.  The  difficulty  of  obtaining  teachers  who 
are  at  once  practical  workmen  and  trained  students  of 
applied  science,  points  so  distinctly  to  the  necessity  of 
organising  a technical  college  or  colleges,  and  possibly, 
in  time,  a technical  university,  that  no  man  who  has 
thought  even  for  a few  months  over  the  subject,  and 
who  is  acquainted  with  educational  systems  in  general, 
can  dream  of  a system  of  technical  education  in  which 
these  are  ignored.  It  appears  to  me,  therefore,  that 
Professor  Perry  is  hardly  just  in  attempting  to  repre- 
sent me  as  propounding  the  establishment  of  trade 
schools  as  an  alternative  to  a “ good  system  of  technical 
education.”  It  would  be  equally  fair  or  logical  on  my 
part,  if  I were  to  assume  from  Professor  Perry’s  lecture 
that  he  advocated  training  technical  teachers  by  send- 
ing- them  out  to  Japan,  instead  of  sending  them  to  a 
college  or  university  in  England — which  I can  hardly 
suppose  to  be  what  Professor  Perry  intended  to 
advocate. 

But  having  now  disavowed  the  very  one-sided  views 
imputed  to  me,  I may  perhaps  be  permitted  to  explain 
what  the  views  are  which  my  study  of  this  many-sided 
question  has  led  me  to  adopt.  A system  of  education 
in  applied  science,  be  it  ever  so  perfect,  which  begins 
where  the  elementary  schools  leave  off,  and  which  includes 
education  in  technical  classes,  schools  and  colleges,  will 
still  be,  to  a very  large  extent,  a failure  if  it  leaves  ap- 
prenticeship where  it  is  to-day.  I do  not  want,  and  I have 
always  so  expressed  myself,  that  we  should  copy 
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any  existing  Continental  system  for  the  reorganisation 
of  apprenticeship.  But,  having  the  problem  before  us, 
vre  cannot  alford  to  lose  sight  of  the  solutions  wliich 
have  been  attempted  in  other  countries.  If  we  leave 
apprenticeship  where  it  is,  that  is  to  say,  continue  to 
propagate  in  the  workshops  of  this  country  that  wliich 
is  in  too  many  cases  worse  than  no  training,  it  is  hope- 
less to  think  that  evening  classes  will  remedy  the  defect, 
however  clever  the  teachers.  It  is  utterly  hopeless  to 
expect  good  results  if  a boy’s  teacher  is  teaching  liim  by 
night  that  rule  of  thumb  is  no  good  at  all,  when  by  day 
that  same  boy’s  master,  and  overlooker,  and  fellow- 
workmen,  are  all  teaching  him,  in  language  a hundred- 
fold more  significant,  that  rule  of  thmnb  is  the  only  safe 
guide.  Let  it  be  clearly  imderstood  that  I do  not 
imagine  that  any  one  type  of  trade -school  will  suit  the 
needs  of  apprenticeship  in  all  trades.  There  are  some 
trades — iron  ship -building,  for  example — wliich,  in  the 
nature  of  tilings,  cannot  possibly  be  taught  in  a school : 
here  some  other  of  the  tj^es  of  scientific  apprenticeship 
I have  advocated  must  be  appHed.  On  the  other  hand, 

I have  distinctly  x^ointed  out  that  there  are  trades  in 
which,  whether  from  the  extreme  division  of  labour,  as 
in  the  watchmaking  trade,  or  from  the  extremely  local 
and  restricted  nature  of  the  industry,  as  in  the  jet 
manufacture  of  "SVhitby,  no  other  solution  to  the  prob- 
lem of  a scientific  apprentice shiji  seems  to  be  so  satis- 
factory as  that  of  the  apprenticeship  school.  The 
enormous  helxi  afforded  by  the  Apprenticeshixi  School 
of  Besan9on  to  that  remarkable  wave  of  industrial 
progress  which  swept  fom-fifths  of  the  watchmaking 
industry  from  one  side  of  the  Juras  to  the  other,  is  a 
phenomenon  not  to  be  lost  sight  of.  So  soon  as  a 
similar  result  is  obtained  by  the  teclinical  night - 
classes,  which  appear  to  subtend  so  very  larg*e  an  angle 
in  Professor  Perry’s  eyes,  T shall  be  prepared  to  modify 
my  views  upon  the  advantages  jiossessed  (in  certain 
trades)  by  the  trade  schools,  which  he  deems  an  inferior 
solution  to  the  problem. 

The  experiment  being  tried  at  the  Cowper- street 
Schools  is  a most  valuable  one,  and  one  from  which 
good  results,  and  nothing  but  good,  are  sure  to  flow  ; 
and  the  City  and  Guilds  Institute  are  to  be  con- 
gratulated on  having  the  services  of  so  excellent  a 
teacher  as  Professor  AjTton  is  known  to  be.  The 
remarks  of  Mr.  H.  T.  Wood  on  the  advantages  to 
workmen  in  London  of  such  an  institution  seem  to  me 
to  be  particularly  well-timed. 

I will  only  add  that  the  suggestion  tliro-vsni  out  by 
Mr.  Owen  Koberts— as  to  the  importance  of  getting  a 
Koval  Commission  to  rejiort  ujion  the  whole  question  of  j 
appi-enticeship— is  so  valuable,  that  it  ought  not  to  be  | 
suffered  to  droj).  Xo  general  scheme  of  teclmical  edu- 
cation can  be  framed  which  does  not  recognise  the  rela- 
tion of  apprenticeship  to  education  in  general.  And, 
assuredly,  the  suggestion  has  not  come  too  soon  to  be 
heartily  endorsed  by  all  promoters  of  technical  educa- 
SiLVAxus  P.  Thompson. 


GENERAL  NOTES. 


Arsenical  Colours. — As  bearing  iqion  the  question 
discussed  in  Mr.  Carr’s  p^per  on  “ Our  Doraesiic  Poieonp,” 
read  before  the  Society  of  Aits  cn  the  21st  January,  it  may 
be  recorded  here  that  the  Home  Secretary,  Mr.  Cross,  has 
ordered  an  extension  of  the  special  prohibition  relating  to 
places  ferbidden  for  meals  in  the  Factory  and  Workshop 
Act,  1878,”  ‘‘  to  every  part  of  a factory  or  workshop,  in 
which  dry  powder  r r dust  is  used  in  any  of  the  following 
processes — lithographic  printing,  playing-card  making, 
fancy  box  making,  paper  staining,  almanack  making,  arti- 
ficial flower  making,  pMper  colouring  and  enamelling,  colour 
making.’’  The  order  is  dated  January  29ih,  and  takes  effect 
on  February  1st. 


Goldsmiths’  Art. — The  Goldsmiths’  Company  liave, 
for  the  ninth  time,  offered  a series  of  prizes,  with  a view  tu 
the  encouragement  of  technical  education  in  the  design  and 
execution  of  works  in  the  precious  metals.  There  are  oim 
prize  of  £50,  two  of  £40,  one  of  £36,  one  of  £30,  ten  of  £20, 
four  of  £15,  and  two  of  £10.  Everything  offered  for  oo«i- 
peiidon  must  have  been  made  within  the  present  year,  and 
by  a British  subject,  and  the  prizes  will  only  be  given  ta  the 
actual  execu'ants.  'The  prizes  will  be  awaritd  in  the  montfe 
of  December  next,  and  objects  of  art  and  workmanship  must 
be  sent  by  the  compelitors  to  Goldsmiths’ -hall,  addressed  to 
the  care  of  the  Clerk,  in  the  week  ending  the  27th.  of 
November.  The  Company  have  also  resdved  that  a 
travelling  scholarship  of  £100  may  be  awarded  Ly  th.« 
Wardens  fo  a student  who  has  shown  exceptional  tabnt,a,tt<l 
who  shall  have  obtained  prizes  for  design  or  modelling  in 
three  competitions,  in  order  to  enable  him  to  study  trt  in  the 
precious  metals  on  the  Continent  of  Europe. 

Disease  in  the  Tropics. — It  will  be  noted  in  the  an- 
nouncements that  a paper  on  “The  Causes  of  Disea>«  ia 
Tropical  Countries”  is  to  be  read  on  the  evening  of  Febmery 
17th,  at  a meeting  of  the  Foreign  and  Colonial  Section,  by 
Mr.  A.  W.  Mitchinson,  a traveller,  who  has  resideil 
two  years  and  a half  in  Perssia,  and  subsequeniiy  in  Russia, 
and  who  has  visited  the  Gambia,  the  Upper  Niger,  the  Gaboo^t 
couu'ry,  Angola,  Btnguela,  Bihe,  Lake  Ngami,  and 
Walfisch  Bay.  Mr.  Mitchinson  was  originally  educated  a . 
Liepzig  University,  and  has  given  a larga  share  of  attentioT. 
bud  thought  to  various  mattei’s  of  a practically  scieiitifis 
character,  and  amongst  them  to  that  which  is  to  be  tfvj 
subject  of  his  communication,  one  purpose  of  which  scaa.s 
to  be  to  point  out  that  personal  habits  have  much  more  fo 
do  with  the  prtsrrvation  of  health  in  tropical  travellers,  than 
the  more  extraneous  circumstancts  of  climate,  and  exposure  tv 
malarious  influences. 


MEETINGS  OF  THE  SOCIET'S* 

OnDiNAiiY  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — • 

Febeijary  11. — “ A New  Metallic  Compiound  and  its 
Application  to  Industrial  and  Artistic  Pm’poses.”  Bj 
Granville  Cole,  Ph.D.  Geoeoe  Godwin,  F.E.S.,  will 
preside. 

February  18. — “The  Eupahrates  Valley  Kail  way.”’ 
By  W.  P.  Andrew. 

February  25. — “ The  Noxious  Gases  Bill.”  ByE. 
K.  Muspeatt,  F.C.S. 

March  3. — “The  History  of  Musical  Pitch.”  By 
Alexander  J.  Ellis,  F.K.S. 

March  10. — “ Kecent  Advances  in  the  Production,  of 
Lambeth  Art  Pottery.”  By  JohnSpaekes.  Sir  Philip 
CuNLiFFE  Owen,  C.B.,  K.C.M.G.,  will  preside. 

March  17. — “The  Art  of  the  Silv'ersmith.”  ByW. 
Herbert  Singer. 

April  7. — “Buildings  for  Secondary  Educational 
Puiqioses.”  By  E.  C.  Robins,  F.S.A.,  F.R.I.B.A. 

April  14. — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhahitanf,s 
of  Central  Asia  dining  the  last  Ten  Years.”  By  Prof. 
Vambkey, 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  ii£ 
the  Madras  Presidency. 
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Foreign  and  Colonial  Section. 

; Tuesday  Evenings,  at  eight  o’clock: — 

Febeuaey  17. — “ The  Principal  Causes  of  Disease  in 
Tropical  Countries,  Scientifically  Considered.”  By 
Alexa^s-dee  ‘Wieliam;  Mitchinson,  late  Student  of 
Liepzig. 

Febeuaey  24. — “Views  of  Colonization.”  By 
■William  Foestee,  of  New  South  Wales.  Sir  Chaeles 
Nicholson,  Bart.,  will  preside. 

Maech  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 
B.N. 

Apeil  6. — “Ai-t  in  Japan.”  By  C.  Pfoundes. 

Apeil  27. — “ Iceland  and  its  Eesources.”  By  C.  Gr. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Pev.  James  Sibeeb,  iun., 

F.E.C.S. 

Applied  Cheiiistiiy  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

Febeuaey  12. — “ G-as  Furnaces  and  Kilns  for  Burn- 
ing Pottery.”  By  Heebeet  Gutheie,  C.E. 

Maech  11.  — “Balmain’s  Luminous  Paint.”  By  C. 
W.  Heaton,  F.P_S.  Professor  H.  C.  Boscoe,  F.E.S., 
will  preside. 

Apeil  8. — “ On  Pecent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Feiswell,  F.C.S. 

Apeil  22. — “On  Some  Pecent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  P.E., 
F.P.S. 

May  13 — “On  some  Physical  Apphcations  of 
Light.”  By  Prof . W.  G.  Adams,  F.P.S. 

Cahtor  Lectures. 

Monday  Evenings,  at  Eight  o’clock : — 

The  Second  Course,  “On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S.,  will  be  delivered  on  February  2, 
9,  17,  23 ; March  1,  8. 

Lectuee  II. — Febeuaey  9. 

Mechanical  and  chemical  purification.  Working  of 
un vulcanised  caoutchouc.  Formation  of  blocks,  sheets, 
and  threads.  Elastic  webbing.  Other  uses  of  un- 
vulcanised India-rubber. 

Lectuee  III. — Febeuaey  16. 

Vulcanisation  of  India-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of  the 
sulphuretting’  material.  Considerations  on  the  use  of 
combined  suljihur  rather  than  the  free  substance. 
Various  methods  of  vulcanising.  Effects  of  temperature 
and  time.  Destructive  action  of  fatty  oils  on  India- 
rubber. 

Lectuee  IV. — Febeuaey  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  applications  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vtdcanised  caoutchouc  in  the  dwelling-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 

Lecture  V. — March  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 

Lecture  VI. — March  8. 

Gutta-percha.  Sources.  Chemical  nature  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 

The  Third  Course  will  be  by  Mr.  E.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates : — 

April  5,  12,  19,  26  ; May  3,  10. 


Members  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Monday,  Feb.  Gth... SOCIETY  OF  ARTS,  John-strcet,  Adclphi, 
W.C.,  8 p.m.  (Cantor  Lectures.)  ]Mi’.  Thomas  Bolas, 

“ The  Manufactm’e  of  India-Rubber  and  Gutta-Percha.” 
(Lecture  II.) 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  \V.,  p.in.  Major-General  Sir  Alichael  A.  S. 
Biddulph,  “ Afghanistan : The  Eastern  Border  of 

Pishin,  and  the  Ba.sin  of  the  Loras.” 

British  Architects,  9,  Conduit-str-eet,  W.,  8 p.m.  Ad- 
joiu’ned  Discussion  on  Mr.  Thomas  Porter’s  Paper  on 
“ Architectm’al  Competitions.” 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

London  Institution,  Finsbuiy-circus,  E.C.,  5 p.m.  Rev. 

J.  G.  Wood,  “Hibernation,  Aestivation,  and  Aligra- 
tion.” 

Tuesday,  Feb.  IOtii... Royal  Institution,  Alliemarle-street,  W., 

3 p.m.  Prof.  Schafer,  “ Physiology  of  Muscle.” 
(Lecture  V. ) 

Medical  and  Chirurgical,  53,  Berners-street,  Oxford-street, 
S.W.,  8i  p.m. 

Curl  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Ml’.  John  James  Webster,  “Iron  and 
Steel  at  Low  Temperatures.” 

Photographic,  5a,  Pall-maU  East,  S.W.,  8 p.m.  Annual 
General  Meeting.  Dr.  W.  Huggins,  “ Photographs  of 
the  Stellar  Spectra.” 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8p.m.  Dr.  Emil  Holub,  “The  South  African  Tiibes 
from  the  South  Coast  to  the  Zambesi.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 
Metropolitan  Scientific  Association,  13,  Blomfield-strcet, 
Einshui’y-cii’cus,  E.C.,  7 p.m. 

Wednesday,  Feb.  11th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Dr.  Granville  Cole,  “A  New 
MetaUie  Compound  and  its  Application  to  Industrial 
and  Artistic  Punposes.” 

Microscopical,  King’s  College,  W.C.,  8 p.m.  Annual 
Meeting.  Address  bj*  the  Ifi’esident. 

Royal  Literary  Fund,  10,  John-st.,  Adelphi,  W.C.,  3 p.m. 
Society  of  Telegraph  Engineers,  25,  Great  George-street, 
S.W.,  8 p.m.  1.  Mr.  A.  T.  Maginnity,  “New  Zealand 
Telegraphs.”  2.  The  President,  “Note  on  the  Dura- 
bility of  Iron  Wire.”  3.  IVIi’.  A.  Eden,  “Morse 
Signalling  by  Magneto-Electric  Currents.”  4.  !Mr.  C. 
H.  Wilson  (Chicago),  “Compensating  Induction  in 
Parallel  Wires.” 

Thuesday,  Eeb.  12th... society  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Chemistry  and  Physics 
Section.)  Mr.  Herbert  Guthrie,  “New  Fimiaces  and 
Kilns  for  Burning  Potteiy.” 

Royal,  Burlington-house,  W.,  p.m. 

Antiquaries,  Burlington-house,  W.,  81  p.m. 

London  Institution,  Finsbiuy-circus,  E.C.,  7 p.m.  Rev. 

Prof.  Sayce,  “ The  Histoi’y  of  AVriting.” 

Society  for  the  Encouragement  of  Erne  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Mr.  George Bertin,  “ The  Art  Culture 
of  the  Ancient  Assyrians.” 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Prof. 

Dewar,  “ Recent  Chemical  Processes.”  (Lecture  III.) 
Royal  Historical,  11,  Chandos-street,  W.,  8 p.m. 

Royal  Society  Club,  Wfilis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Mathematical,  22,  Alhemarle-street,  W.,  8 p.m.  1.  Prof. 

H.  J.  S.  Smith,  “ Geometrical  Notes.”  2.  Lord  Rayleigh, 
“ The  Reflections  of  Vibrations  at  the  Confines  of 
Two  Media,  between  which  the  Transition  is  gradual : 
and  on  the  Stability'  or  Instability  of  certain  Third 
Motions.” 

Feiday,  Feb.  13th... Royal  Institution,  Alhemarle-street,  W., 
8 p.m.  Weekly  Meeting.  9 p.m.,  klr.  W.  H.  Preece, 
“ Wheatstone’s  Telegraphic  Achievements.” 
Astronomical,  Bnrlington-house,  W.,  3 p.m.  Annual 
Meeting. 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Berners-street,  W.,  8j  p.m. 

New  Shakespeare,  University  College,  W.C.,  8 p.m.  Mr. 
J.  Craig,  “ Shelley’s  Use  of  Shakespeare.” 

Satueday,  Feb.  14th... Trade  Guilds  of  Learning  (at  the  House 
OF  the  Society  of  Aets),  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  W.,  3 p.m. 

I.  Annual  General  Meeting.  2.  Dr.  W.  H.  Stone,  “ A 
Quartz  Iceland  Spar  Achromatic  Spectroscope.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  p.m. 
Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Prof. 
Pauer,  “ Sebastian  Bach  ” (with  Musical  Illustrations). 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary  ^ 
John-street,  Adelphi,  London^  W.C. 


PROCEEDINGS  OE  THE  SOCIETY. 


TENTH  ORDINARY  MEETING. 

'Wednesday,  February  lltli,  1880 ; George 
Godwin,  Esq.,  F.E.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Bameby,  William,  J.P.,  Sal tmarshe- castle,  Bromyard, 
Hereford. 

Hodd,  Richard,  juu.,  30  and  31,  Hattou-garden,  E.C. 
Lyon,  C.,  Oaldeigh,  SimuinghiU,  Berks. 

Moudy,  Edmond  Relix,  36,  Casella-road,  New-cross- 
road,  S.E. 

Montague,  Charles,  32,  Camion- street,  E.C. 
Muggeridge,  R.  W.,  Messrs.  Barclay,  Perkins,  &:  Co.’s 
Brewery,  Park-street,  Southwark,  S.E. 

Norton,  George,  M.A.,  F.R.G.S.,  2,  Gloucester-place, 
Ilyde-park,  W. 

Oakeshott,  Jonathan,  4a,  Sloane- square,  S.W. 

Tennant,  Charles,  M.P.,  The  Glen,  Co.  Peebles. 
Warner,  Thomas,  47,  Sussex -square,  Brighton. 
Wliitwortb,  Frank  Iloyland,  Ormsidc -house,  Upper- 
tborpe,  Sheffield. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Kcnnard,  James,  F.R.G.S.,  Morton-house,  Middleton, 
Lancashire. 

Ness,  James  Sharp,  26.5,  Camdeu-road,  N.W.,  and  21, 
;Milk-street,  E.C. 

Paine,  Cornelius  Henry,  1,  Harlcy-place,  W. 

The  paper  read  was  : — 

A NEW  METALLIC  COMPOUND. 

By  Granville  Cole,  Ph.D. 

The  paper  which  I am  about  to  read  this  evening, 
affords  me  the  privilege  of  appearing  for  the  first 
time  before  a meeting  of  the  members  of  the 
Society  of  Arts,  and  I hope  you  will  grant  me  your 
indulgence  for  any  shortcomings  which  may  attend 
this,  my  first  appearance  as  a imblic  lecturer  in 
England. 

The  subject  of  the  paper  is  the  discovery  of  a me- 
tallic compound,  which  I shall  prove  to  you  is  new, 
and  I shall  endeavour  further  to  set  forth  a few  facts, 
attested  by  experiments,  in  respect  of  its  nature.  I 
am  duly  impressed  with  the  very  technical  character 
of  my  subject,  and  the  tendency  there  must  be,  in 
dealing  with  it,  towards  a certain  dryness  in  my 


remarks.  But,  while  I trust  that  many  of  the 
data  will  appeal  with  special  interest  to  engineers 
and  other  practical  men,  I still  hope  to  arrest  your 
attention  by  showing  you  to  how  many  artistic 
and  industrial  purposes  this  new  metallic  compound 
may  be  put.  In  the  first  place  it  will  be  right  to 
give  a brief  account  of  the 

I.  — Discovery  of  the  Metal. 

Nearly  a year  ago,  Mr.  J.  Berger  Spence  dis- 
covered that  the  sulphides  of  medals,  combined 
with  molten  sulx)hur,  formed  a liquid.  This  liquid, 
on  cooling,  became  a solid  homogeneous  mass, 
possessing  great  tenacity,  and  having  a peculiar 
dark  grey — almost  black — colour.  Nearly  every 
metallic  sulphide  which  is  known,  combines,  as  ex- 
periments have  proved,  with  an  excess  of  sulphur, 
and  curiously  enough,  nearly  all  these  combina- 
tions have  the  same  properties.  The  combination, 
of  which  I have  specimens  here  for  inspection, 
consists  of  an  ore  of  iron  pyrites  containing  both 
lead  and  zinc  sulphides. 

II. — Chemical  Composition. 

Examining  the  metal  from  a chemical  point 
of  view,  I may  state,  briefly,  that  it  is  a chemical 
compound  belonging  to  that  class  knoAvn  as  thiates, 
i or  sulphur  sulphides. 

Dr.  Ilodgkinson,  chemical  demonstrator  at  the 
Science  Schools,  South  Kensington,  has  kindly  sent 
me  the  following  facts.  I cannot  do  better  than 
quote  his  letter  on  the  subject : — 

‘ ‘ It  appears  to  be  the  easiest  thing  in  the  world  to 
! obtain  a homogeneous  casting  with  it.  Specific  gravities 
of  portion  sent  gave  3’3743  to  3‘7036  (reduced  to  0°  C.) 

‘ ‘ VTien  finely  powdered,  it  is  acted  upon  slowly  by 
concentrated  HCl.  and  NO-  HO  in  the  cold;  in  large 
Imnps,  little  or  no  action  takes  place.  As  yet  I have 
not  been  able  to  determine  the  expansion  equivalent 
accurately ; it  would  appear,  however,  to  bo  small. 
The  fracture  is  not  conchoidal,  as  might  perhaps  have 
I been  expected,  but  somewhat  like  that  of  cast-iron. 

I “I  have  not  had  time  to  try  many  ‘ utilisation  experi- 
ments ’ on  the  substance,  but  I have  no  doubt  it  would 
j be  exceedingly  useful  in  the  laboratory,  even,  for 
[ instance,  for  making  the  air-tight  connections  between 
1 glass  tubes  by  means  of  caoutchouc,  and  a water  or 
I mercury  jacket,  where  rigidity  is  no  disadvantage  ; the 
fusing  point  is  so  convenient,  about  340*^’,  that  it  maybe 
nm  into  the  outer  tube  on  to  the  caoutchouc,  which  it 
grips,  on  cooling,  like  a vice,  and  makes  perfectly  tight. 

“ I don’t  know  what  you  may  call  the  material,  but 
should  think,  as  it  seems  to  be  more  than  a mere 
mixture,  ‘ ferric  thiate  ’ would  not  be  a bad  or 
inappropriate  name.” 

HI. — Properties  of  the  Metal. 

I propose,  this  evening,  to  illustrate,  by  experi- 
ments such  as  are  possible  at  a lecture,  some  of 
the  properties  of  the  metal.  I will  begin  by  giving 
you  a short  summary  of  its  peculiarities,  and  its 
advantages  over  those  of  other  metals  or  metallic 
compounds. 

1 . It  has  a comj)aratively  low  melting  point,  viz., 
320‘^Fahr.,  or  rather  more  than  100  above  the 
temperature  of  boiling  water.  Here,  then,  we  have 

I in  its  favour  the  small  amount  of  fuel  needful  to 
supply  the  necessary  heat  for  reducing  the  metal  to 
a condition  for  use. 

2.  It  expands  on  cooling,  a property  not  shared 
by  the  majority  of  other  metals  or  metallic  com- 
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pounds.  I believe  that  type  metal  and  bismuth  are 
two  exceptions.  Later  on,  I think  I shall  convince 
you  that,  for  an  operation  like  the  joining  of  gas 
and  water  pipes,  this  expanding  property  is  one  of 
great  importance. 

3.  It  claims  to  resist  atmospheric  or  climatic 
influences,  as  compared  with  bronze  and  marble.  I 
noticed  only  a few  days  ago  how  the  statues  in 
bronze,  on  the  Holborn-viaduct,  had  been  affected 
by  our  London  fogs.  And  I have  evidence  to  pro- 
duce in  the  direction  of  showing  the  impervious - 
ness  of  the  metal  to  such  degrading  influences. 

4.  As  compared  with  other  metals  or  metallic 
compounds,  its  resistance  to  acids,  used  commer- 
cially, to  alkalis,  and  to  water,  is  certainly  superior. 

5.  A smooth  surface  of  this  metal  or  metallic 
compound,  now  known  commercially  as  Spence’s 
metal,  takes  a very  high  polish.  I will  illustrate 
this  to  you  by  casting  some  of  this  molten  metal 
on  to  a surface  of  glass. 

IV. — Its  Uses  to  Art. 

It  may,  perhaps,  be  interesting  to  my  hearers 
to  learn  the  manner  in  which  Mr.  Spence  first 
thought  of  utilising  this  metal  for  works  of  art. 
In  order  to  obtain  a perfectly  smooth  surface,  he 
had  been  running  molten  metal  on  to  a piece  of 
glass  as  I have  just  done.  But  before  doing  so,  he 
had  chanced  to  touch  the  glass,  and  had  left  the 
marks  of  the  pores  of  the  skin  of  his  fingers  upon  it. 
On  removing  the  metal,  these  marks  were  found  to 
be  reproduced,  and  so  indelibly  that  they  did  not 
disappear  on  polishing  the  surface  metal.  This 
led  Mr.  Spence  to  try  to  cast  the  metal  in  a mould ; 
and  although  at  present  no  artistic  work  of  high 
order  has  yet  been  reproduced,  yet  I venture  to 
think  that  enough  has  been  done  to  justify  the 
expectation  that,  in  a short  time,  standard  works  of 
both  ancient  and  modern  art  may  be  successfully 
and  usefully  reproduced.  Various  colours,  such  as 
the  green  patina  of  bronze,  the  dark  blue  hue  of 
steel,  and  the  appearance  of  silver  and  gold,  have 
already  been  obtained.  Ex^Deriments  are  now  in 
progress,  which  give  promise  of  enabling  those 
who  adopt  this  metallic  compound  for  such  uses, 
to  reproduce  metallic  works  in  their  original 
colours. 

I have  here  a casting  that  was  made  from  a 
nickel -plate  engraving  ; every  line,  however 
minute,  has  been  reproduced  in  Spence’s  metal. 
Experiments  are  now  being  carried  on  to  test  the 
adaptability  of  the  metal  for  printing  and  stereo- 
typing purposes,  but  they  are  not  complete,  so  I 
refrain  from  giving  you  any  facts  about  them. 

Besides  this,  experimental  castings  have  been 
made  of  various  medallions  and  busts  ; notably, 
this  large  bust  of  her  Majesty  the  Queen.  The 
metal  in  this  case  has  not  subsequently  been  treated 
in  any  way  beyond  being  polished  with  a cloth. 
The  metal  can  be  cast  into  almost  any  material 
used  for  moulds. 

Mr.  iSpence  has  succeeded  in  obtaining  casts 
from  metal  moulds,  plaster  moulds,  and  even  from 
gelatine  moulds.  These  last  are  probably  the  first 
metallic  castings  produced  from  gelatine  moulds. 
Spence’s  metal  being  almost  a non-conductor  of 
heat,  cools  so  rapidly  in  the  gelatine  mould  that 
it  yields  a perfect  impression  before  the  form  of  the 
mould  is  destroyed,  and  if  the  gelatine  be  allowed 
to  remain  on  the  metal  till  cold,  it  remodels  itself 


ready  for  the  next  casting.  It  is,  therefore,  hoped  ( 
that  an  additional  process  has  been  secured,  by  \ 
which  the  most  undercut  objects  may  bo  repro- 
duced successfully  and  easily. 

The  advantages  which  Spence’s  metal  possesses 
over  other  materials  used  for  artistic  productions, 
may  be  summarised  under  three  heads,  viz.  ; — 

1.  Cheapness.  2.  Facility  of  working.  3.  Eesist- 
ance  to  climatic  infiuences. 

Cheapness. — As  compared  with  lead,  which  is 
one  of  the  cheapest  of  metals,  it  is  one-third  the 
weight ; and,  whereas  the  average  cost  of  lead  for 
the  last  ten  years  has  been  nearly  £18  a ton, 
Spence’s  metal  only  costs  £1<5.  A ton  of  Spence’s 
metal  being  three  times  the  amount  in  bulk  of  that 
of  a ton  of  lead,  it  is  available  for  three  times  the 
amount  of  work.  It  may,  therefore,  be  considered 
to  be  nearly  a quarter  of  the  price  of  lead,  and, 
consequently,  very  considerably  less  than  that  of 
bronze. 

Faeility  of  Worhincj. — Its  melting  point  being 
very  low,  it  can  be  very  easily  prepared  for  pouring 
into  a mould,  and  its  property  of  expanding,  when 
cooling,  causes  it  to  take  such  a perfect  im- 
pression, that  the  cast  requires  very*  little  chasing 
after.  In  respect  of  a gelatine  mould,  which  can 
cover  a considerable  surface  of  work  without  joins, 
such  as  one  has  to  make  in  plaster  piece  moulding, 
the  metal  cast  obtained  from  such  a mould  would 
require  no  chasing  whatever. 

Resistance  to  the  Atmosphere. — "With  regard  to  its 
resistance  to  climatic  influences,  experiments  have 
been  conducted  in  this  direction  with  complete 
success.  A polished  surface  of  the  metal  has  been 
exposed  for  six  months  in  all  weathers,  without 
showing  the  least  change. 

Mr.  Wood,  the  Secretary  of  this  Society,  has 
had  a medallion,  which  I sent  him  a month  ago, 
exposed  to  all  the  recent  fogs  and  frosts,  on  the 
outside  of  this  building.  You  can  judge  and  see 
for  yourselves  how  well  it  has  stood  this  test. 

Not  to  confine  myself  to  his  test  alone,  I have 
here  another  medailion  of  this  metal,  which  Mr. 
Wood  tells  me  has  been  left  for  the  same  period 
in  aqua-regia,  one  of  the  strongest  acids  known. 
You  see  how  little  effect  the  acid  has  had  on  the 
surface  of  the  metal.  I believe  that  no  work  ot 
I art  in  any  other  substance  would  bear  this  test 
I without  suffering.  I will  here  endeavour  to  shoAv 
I you  the  effect  the  same  acid  has  on  marble  or  bronze. 

I venture  to  think  that  if  Spence’s  metal  has  re- 
sisted this  acid  for  a month,  it  ought  certainly  to 
be  able  to  resist  the  climate  of  London  for  a very 
much  longer  period.  I,  therefore,  beg  to  submit 
that  this  metal,  if  skilled  labour  is  brought  to  bear 
; on  it,  ought  to  be  of  a great  value  for  decoratNe 
I purposes,  both  internal  and  external. 

V. — Industrial  uses. 

I will  endeavour  now  to  point  out  to  you  the 
uses  to  which  this  metal  may  be  applied  for  in- 
dustrial purposes.  And  I propose  to  divide  these 
purposes  under  three  heads: — 1.  Gas  and  "Water- 
works. 2.  Chemical  works.  3.  Miscellaneous. 

Gas  and  Water-ivorhs. — As  practice  is  better 
than  theory,  I aauU  simply  relate,  as  best  I can, 
those  experiments  which  have  been  tried  at  the 
South  Metropolitan  Gas-works.  Experiments, 
under  the  direction  of  Mr.  Livesey,  were  made 
some  weeks  back;  two  pipes  were  joined  by  this 
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metal  in  much  less  time  than  would  have  been 
taken  had  lead  been  employed.  The  pipes,  after 
having  been  joined,  were  tested  under  pressure, 
but  no  leakage  was  found. 

Alethod  of  Joining  Pipes  with  Lead. — In  order 
to  show  the  especial  advantages  this  metal  has 
over  lead,  it  will  be  as  well  here,  if  I en- 
deavour to  tell  you  how  gas  or  water-pipes  are 
joined  when  lead  is  used.  The  pipes  having  been 
laid  together,  the  joint  is  packed  with  yarn  ; clay 
is  then  laid  round  the  exterior  of  the  joint,  and  the 
molten  lead  is  run  in.  Unfortunately,  lead  pos- 
sesses the  property  of  contracting  on  cooling.  The 
leaden  joint  has,  therefore,  to  be  “ caulked,”  or  as 
it  is  called  in  the  north,  staved.  This  caulk- 
ing, or  staving,  means  wedgmg  the  lead  into 
the  joint,  in  order  to  obtain  a perfectly 
tight  join.  This  caulking  naturally  occupies  con- 
siderable time,  and  necessitates  excavation,  in  order 
to  allow  the  men  to  work  all  round  the  pipes. 

Excavation  and  caulking  are  both  rendered 
unnecessary  by  the  use  of  Spence’s  metal. 
The  pipes  have  only  to  be  laid  together,  and 
after  the  yam  has  been  forced  into  the  joint  and 
the  clay  placed,  the  liquid  metal  is  run  into  the 
joint,  the  clay  is  removed,  and  the  joint  is  finished. 
The  metal  does  not  splash  in  running  into  the 
mould,  thus  avoiding  a great  source  of  waste  of 
material,  and  danger  to  workmen. 

Experiments  were  also  tried  to  test  the  metal 
joints  in  the  event  of  subsidence  of  the  ground. 
Four  lengths  of  nine  feet  piping,  six  inch  diameter, 
Avere  joined  with  the  metal,  and  supported  on 
trestles.  After  the  metal  had  set,  which  it  did  in 
a few  minutes,  the  centre  supports  were  knocked 
away,  leaving  only  the  two  end  ones.  The  thirty- 
six  feet  length  of  piping  sank  seven  inches,  with- 
out showing,  even  after  pressure,  a leakage. 

These  experiments  were  so  satisfactory,  that  the 
South  Metropolitan  Company  haA'o  adopted  the 
metal,  and  are  now  lajdng  their  pipes  with  it.  Mr. 
Livesey,  the  chief  engineer,  in  writing  on  the  sub- 
ject to  Mr.  Spence,  says: — “We  have  now  only 
the  b st  of  time,  and  that,  I think,  we  may  take 
the  risk  of.”  Others  of  the  London  gas-works, 
and  a A’ery  large  number  of  provincial  gas-works, 
are  adopting  it. 

In  the  same  way,  it  will  be  useful  for  water- 
works. Mr.  Hope,  Avho  undeidook  some  experi- 
ments in  Scotland,  reports  that  at  the  Edinburgh 
IN  ater- works  two  lupcs  were  joined,  and  subjected 
to  a X'ressure  of  lOO  feet  of  Avatcr,  Avhich  was  as 
much  as  they  could  get  on  without  the  joint  shoAV- 
ing  any  leakage.  This  is  the  greatest  pressure 
Avhich  AA-e  have  as  yet  been  able  to  put  it  to;  so 
what  it  AA'ill  actually  bear,  I am  not  at  j:)rescnt 
in  a position  to  say." 

From  a sanitary  x>oint  of  view,  as  Avater  has  no 
action  on  the  metal,  it  would  be  extremely  valuable 
for  cisterns,  instead  of  iron  or  lead.  Being  almost 
a non-conductor  of  cold,  japes  might  be  lined  Avith 
it  to  p7  e vent  the  Avater  from  freezing. 

I ses  to  Chfmirxd  Worhs. — The  metal  being  less 
acteel  upon  by  acids  than  other  metals,  it  may 
also  be  of  service  to  chemical  manufacturers. 

I refer  especially  to  sulphuric  acid,  Avhich  is 
the  most  extensively  used  of  all  acids  in  com- 
merce. Lead  has,  up  to  the  ju’esent,  been  used 
for  sulphuric  acid  tanks.  I have  myself  tested  the 
metal  AAuth  sulphuric  acid,  and  its  action  is  almost ' 


imperceptible.  The  one  objection  to  the  use  of 
this  metal  in  this  case  is  its  low  fusing  point,  but 
when  acids  have  only  to  be  used  uj)  to  a certain 
temperature,  say  200'’  Fahr.,  I venture  to  pre- 
dict a large  field  for  its  use. 

VI. — Miscellaneous  Alplications. 

Besides  the  uses  I have  thus  briefly  and,  I am 
afraid,  someAvhat  imperfectly  set  before  you,  there 
are  many  others  to  which  the  metal  may  be 
applied,  for  instance,  joining  iron  to  stone  or 
Avood,  the  tensile  strain  of  the  metal  being  from 
650  lbs.  to  the  square  inch  five  minutes  after 
setting.  For  joining  railings  to  stone  it  would 
answer  equally  as  well  as  lead,  and  cost  very 
much  less  ; also  for  coating  the  holds  of  ships. 
I have  been  told  that  an  Act  of  Parliament 
has  been  joassed  by  which  builders  are  com- 
pelled, if  the  district  surveyors  desire,  to  cover 
the  walls  of  houses  after  they  are  built  two  feet 
out  of  the  ground,  with  some  material  to  prevent 
the  damj)  from  rising.  It  seems  to  me  that 
Spence’s  metal  is  peculiarly  adapted  for  this 
purpose. 

I Avill  illustrate  to  you  some  of  the  other  uses  to 
which  this  metal  may  be  put.  For  hermetically 
sealing  bottles ; for  covering  cloth ; for  covering 
jrarcels  that  are  being  sent  out  to  hot  climates, 
thus  obviating  the  use  of  lined  boxes ; for  jare- 
serving  fruit,  or  other  articles  of  consumption; 
and  I may  state  that  experiments  on  a large  scale 
are  still  being  carried  on  at  Mr.  Spence’s  Avorks, 
Belvedere,  Kent. 

VII. — Conclusion. 

I feel  sure  Ave  have  not  yet  come  to  the  end  of  all 
the  uses  fliis  Spence’s  metal  may  be  put  to,  but  I 
trust  that  I hav^e  shown  you  sufficient  to  induce 
you  and  others  Avho  may  be  interested  in  this  dis- 
covery to  make  further  investigations.  If  my 
paper  is  someAvhat  shorter  than  is  usual,  it  is  to 
some  extent  OAving  to  my  hesitation  to  make  any^ 
statement  VA'hich  either  Mr.  Spence  or  I have  not 
A^erified  by^  actual  exj^eriment  ourselves.  I have 
already  shoAA-n  you  a feAv  of  them,  viz.,  casting  on 
glass,  casting  an  engraving,  casting  in  metal 
moulds,  casting  in  jilaster  moulds,  casting  in 
gelatine,  resistance  to  atmospheric  action,  resist- 
ance to  acids,  resistance  to  acids  as  compared  to 
bronze  or  marble,  and  uses  in  gas  and  water- 
Avorks.  In  conclusion,  I express  a hope  that  I have 
established  the  jiroposition  with  Avhich  I started, 
and  I trust  you  are  satisfied  that  this  Spence’s 
metal  is  a discovery  Avhich  has  a prospect  of  much 
utility  to  the  fine  and  industrial  arts,  and  that  I 
have  been  justified  in  bringing  it  before  the  atten- 
tion of  the  members  of  the  Society. 


DISCUSSION. 

The  Chairman  said  Dr.  Cole  had  certainly  proved 
that  there  AA^as  in  one  Avay  or  other  a very  large  field  for 
the  emidoyment  of  this  new  metal.  It  Avas  very  curious  to 
seelioAvan  invention  first  made  with  a particular  object, 
sometimes  took  afterivards  an  entirely  different  direction. 
This  material  Avas  first  brought  forward  as  affording 
admirable  reproductions  of  works  of  art,  and  now  they 
were  informed  that  it  could  be  used  to  preserve  fruit, 
and  possibly  meat,  and  so  it  might  solve  the  difficulty  of 
bringing  over  American  and  Australian  meat.  This  re- 
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minded  him  of  an  admirable  invention  for  wood- carving, 
which  made  no  way  at  first,  but  when  troubles  over- 
took France,  and  prevented  the  exportation  of  wooden 
heels  for  ladies’  shoes,  all  the  machines  in  London 
ware  immediately  set  to  work  profitably.  So  with  Mr, 
Eansome’s  patent  stone;  it  did  not  seem  k»  take  until 
it  was  turned  to  making  large  grindstones,  for  which 
it  v/as  admirably  adapted.  The  same  thing  might  occur 
in  this  case.  This  metal  was  already  in  profitable 
use  for  j oining  gas  and  water  pipes,  where  it  possessed 
considerable  advantages,  not  merely  because  lead 
required  wedging  in,  in  order  to  make  a tight  joint,  but 
very  often  from  the  difficulty  of  getting  at  the  under 
side  of  the  joint,  it  was  imperfectly  accomplished  ; 
whereas  tliis  metal,  from  its  fluidity,  penetrated  all 
round,  and  so  made  a good  piece  of  work  of  it.  It  must 
not  be  too  readily  taken  for  granted,  that  its  power  of 
resistance  was  proved ; because,  though  it  had  been 
exposed  for  seven  oreight  months,  that  was  really  nothing 
in  point  of  time  ; they  had  bronzes  thousands  of  years 
old  which  were  still  perfect,  though  others,  imperfectly 
made,  such  as  some  in  that  metropolis,  which  were  not 
twenty  years  old,  were  already  decaying.  The  last 
time  he  had  looked  at  the  paws  of  the  noble  lions  in 
Trafalgar -square,  he  noticed  they  were  full  of  holes ; 
and  if  some  means  were  not  devised  for  preventing 
further  decay,  their  ruin  was  certain.  However, 
what  they  had  already  heard,  said  a g’ood  deal 
for  the  durability  of  this  metal.  It  was  quite 
certain  they  needed  a material  for  the  reproduction 
of  works  of  art  which  should  be  cheap,  hard, 
and  durable.  Sulphur  itself,  had  considerable  power 
of  resisting  atmospheric  influence,  and  many  other 
reasons  might  be  suggested  why  tliis  compound  might  be 
expected  to  be  durable  ; and  if  so,  it  would  be  a great 
boon  for  artistic  purposes  ; but  there  were  many  other 
directions  in  which  it  would  be  useful,  as,  for  instance, 
the  joining  of  iron  railings  to  stone  copings.  Probably 
owing  to  galvanic  action,  lead,  which  was  generally 
used,  had  a very  prejudicial  effect  on  the  stone.  After 
the  popular  outbreak  in  Hyde-park,  which  led  to 
new  railings  being  put  up,  he  noticed,  within  a year, 
that  at  every  ten  or  twelve  feet,  where  the  iron  bars 
were  thicker  than  usual,  the  j^iece  of  stone  had  been 
driven  forcibly  out  of  the  kerb,  which  entailed  a la,rge 
expense  in  the  repairs.  Lead  poisoning  Avas  another 
thing  Avhich  naturall}'’  occurred  to  one,  and  if  this  could 
be  used  as  a coating  for  pipes,  or  for  the  material  of 
pipes,  if  not  too  brittle,  it  v/ould  have  double  the  ad. van- 
tage of  preventing  the  decomposition  of  the  lead,  and 
also  the  possibility  of  freezing’. 

The  Secretary  narrated  the  tests  to  which  he  had 
subjected  the  specimens  sent  him  by  Dr.  Cole.  When 
Dr.  Cole  first  mentioned  the  compound  to  him,  he  send  it 
was  not  liable  to  be  affected  by  acids,  and  he  (Mr.  Wood) 
then  suggested  that  if  a couple  of  specimens  were  sent 
to  him,  ho  would  himself  test  them,  and  relate  the  result 
to  the  meeting.  One  of  these  medallions  he  put  on  the 
roof  of  tlie  Society’s  House  about  a month  ago,  and  as 
they  all  knew,  daring  the  intei’A^ening'  period,  they  had 
had  every  possible  description  of  bad  Aveather.  The 
time  Avas  not  long,  but  if  the  material  had  been  at  all 
subject  to  atmospheric  influences,  it  could  hardly 
have  failed  to  shoAv  some  signs ; at  any  rate  the 
glassy  surface  AV'ould  have  been  someAvhat  dimmed  ; 
but  nothing  of  the  kind  Avas  apparent.  The  other 
medallion  he  put  into  a basin  Avith  nitric  and  hydro- 
chloric acid,  about  the  strongest  mixture  of  acids 
knoAATi  to  chemists.  The  surface  of  this  had  certainly 
been  affected,  and  probably  there  Avere  no  substances 
except  gutta-percha,  or  carthenv/are,  Avhich  Avould 
have  escaped.  An  iron  hook,  by  which  the  medal- 
lion was  intended  to  be  hung,  dissolved  entirely  in  a few 
days.  Dr.  Colo  also  gaA^e  him  a piece  of  the  compound, 
Avith  which  he  had  experimented,  and  he  found  it 
exceedingly  easy  toAvork.  You  could  take  casts  as  easily 
as  Avith  wax.  The  only  thing  necessary  was  to  get 


the  right  temperature.  At  anything  under  about  320® 
it  was  pasty,  and  if  you  went  much  beyond  that  tem- 
perature it  became  pasty  again,  but  between  320®  and 
350®  it  was  perfectly  liquid,  and  could  be  poured  into 
the  A^ery  finest  mould.  He  thought  it  rather  a pity  that 
a better  name  had  not  been  devised  for  the  material,  as 
it  was  certainly  not  a metal. 

Mr.  Livesey  said  he  had  had  some  experience  in 
regard  to  joining’  gas-pipes,  and  he  would  state  the 
result.  Lead  Avas  most  unsuitable  for  this  purpose  in 
some  respects,  though  it  Avas  universally  used.  It  Avas 
expensive ; it  required  caulldng  or  setting  up  to  make 
it  tight,  because  it  contracted  in  cooling ; and,  if 
you  Avanted  to  remoA’e  the  pipes — Avhich  constantly 
happened,  except  in  the  A^ery  largest  mains — from 
the  increased  consmnption  requiring  larger  pljACs, 
the  use  of  lead  prev’ented  your  getting  out  the 
pipes  without  cutting  them,  Avhich  occasioned  con- 
siderable loss.  Various  means  had  been  tried  for 
drawing  pipes,  but  all  had  failed,  and  they  always  had 
to  be  cut.  Another  drawback  was  that  lead,  being 
A^aluable  and  easily  disposed  of,  was  constantly  being 
stolen.  Now,  this  new  metal  was  free  from  all  these 
disadvantages  ; the  only  thing  AA'^hich  occurred  to  him, 
Avhile  listening  to  the  paper,  was  that  it  seemed  a shame 
to  put  so  beautiful  a substance  to  so  base  a use ; for 
Avhen  he  looked  at  those  beautiful  busts,  it  seemed  a 
pity  to  use  the  same  material  for  joining  gas  mains. 
However,  it  had  many  advantages  for  tliis  purpose,  not 
the  least  of  Avhich  was  its  perfect  soundness.  The 
account  given  by  Dr.  Cole  Avas  quite  accurate.  The 
four  pipes  jointed  in  the  Old  Kent-road,  as  described,  and 
supported  at  the  tAvo  ends,  were  exposed  to  the  most 
seA'^ere  test,  and  when  he  purposely  broke  one  of  the 
joints  at  the  conclusion  of  the  experiment  to  see  what 
the  effect  was,  he  found  the  metal  had  taken  a perfect 
impression  of  the  cast-iron.  The  South  Metropolitan 
Gas  Company  were  now  using  it  instead  of  lead ; 
the  men  had  no  difficulty  in  applying  it ; and  the  only 
test  required  was  that  of  time,  of  Avhich  he  had  no  fear. 
The  only  possible  difficulty  was  that  workmen,  being 
accustomed  to  use  a fierce  fire  to  melt  the  lead,  might 
make  the  metal  too  hot,  and  so  bum  the  sulphur ; but  that 
could  easily  be  guarded  against.  If  required,  it  could  be 
easily  cut  out  with  a chisel  in  order  to  remoA’e  the  pipes  ; 
and  another  advantage  was,  that  if  from  any  cause  it 
did  not  run  quite  round  a large  pipe  and  make  a perfect 
joint,  you  could  clean  out  the  part  which  had  not  been 
filled,  put  a fresh  piece  of  clay  there,  and  fill  it  up  with 
a little  more  metal,  and  thus  the  joint  was  made  quite 
sound. 

Mr.  Cresswell  wished  to  ask  one  or  two  questions,  not 
with  a AueAV  to  throw  a doubt  on  the  utility  of  the  in- 
vention, but  rather  to  elicit  valuable  information. 
And  first,  he  wished  to  compliment  Dr.  Cole  on  his 
paper,  which  had  the  rare  merit,  not  only  of  brevity, 
but  of  being  written  in  language  so  plain  that 
any  ordinary  person  could  understand  eA^ery  word. 
Though  brief  and  simple,  it  contained  matter  of  con- 
siderable importance  to  the  commercial  interests  of  the 
country,  because,  if  a substitute  for  lead  had  been  dis- 
covered, it  would  be  an  immense  advantage  to  everyone, 
except,  perhaps,  those  interested  in  lead  mines.  If,  on 
the  other  hand,  it  would  serve  the  purposes  of  art,  he 
could  not  conceive  a greater  boon  to  the  large  class  of 
struggling  population,  Avho  Avere  endeavouring,  both 
male  and  female,  to  earn  a liAung  by  the  pursuit  of  art. 
He  wished  to  know,  in  the  first  place,  if  this  material,  Avhen 
used  for  jointing  pipes,  possessed  any  elasticity  ; because 
he  Avas  told  that  it  Avas  absolutely  essential  to  the  per- 
manence of  gas -pipes  under  the  London  streets,  with 
heavy  traffic  passing  over  it  continually,  that  there 
sho’ald  be  a certain  gNe  and  take,  or  elasticity  in  the 
joints.  If,  when  lieaAY  pressure  Avas  brought  to  bear  on 
these  pipes,  they  gave  way  at  the  joint,  the  value  of  the 
joint  Avas  reduced  to  «'7.  In  the  ordinary  way,  you  first 
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caulked  the  pipe,  then  tiUed  it  with  lead,  and  then 
caulked  the  lead,  and  thus  j>roduced  an  elastic  joint, 
which  would  yield  to  such  an  extent  that  you  might 
bend  the  pipe  without  destroying  the  continuity  of  the 
joint.  If,  on  the  other  hand,  this  mettle  was  so  brittle, 
that  under  any  sudden  pressure  it  gave  way,  it 
would  be  a formidable  difficulty.  The  next  question 
was  this.  He  understood  there  was  a project  for 
bringing  salt  water  to  London  from  the  sea,  and 
one  of  the  greatest  difficulties,  as  he  was  informed,  which 
the  promoters  would  have  to  deal  with,  was  to  dLiscover 
11  joint  for  the  pipes  which  would  not  be  affected  by  salt 
Avater.  If  any  means  could  be  devised  for  cementing 
pipes  which  Avould  allow  of  salt  Avater  being  conveyed 
from  Worthing  to  London,  and  remaining  in  the  pipes 
for  48  hours  or  more,  or  even  permanently,  it  Avould 
relieve  the  promoters  of  this  enterprise  of  a g-reat  diffi- 
culty, and  perhaps  confer  a great  boon  on  the  inhabitants 
of  the  metropolis. 

Captain  Heath  orn  asked  if  there  Avero  any  galvanic 
action  between  this  metal  and  copper,  and  also  if  it  had 
been  left  for  some  time  at  the  bottom  of  the  sea,  to  see  if 
barnacles  and  such  tilings  would  adhere  to  it  ? 

Mr.  Waller  asked  if  it  would  expand  and  contract  in 
the  same  proportion  as  water-pipes,  if  used  for  hot 
Avater  ? 

Mr.  Spence  said  the  joints  would  be  considerably 
affected  by  hot  AA^ater  if  the  temperature  were  A’ery  high. 
Ordinary  boiling  water  Avould  not  affect  it ; but,  as  it 
melted  at  about  300®,  if  there  Avere  a steam  pressure  of 
about  40  lbs.  there  would  be  such  an  increase  of 
temperature  that  the  joints  would  not  stand.  It  did 
possess  a certain  degree  of  elasticitj^.  In  one  case,  30  feet 
of  pipes  were  connected  with  this  metal  at  the  joints, 
and  deflected  to  the  extent  of  eight  inches,  and,  AA*hen 
the  weight  was  remoA'ed,  the  pipes  recoAxred  their 
original  position,  shoAA'ing  that  it  Avas  clastic  to  some  ! 
extent.  With  regard  to  expansion  and  contraction,  he  I 
Avas  hardly  yet  in  a position  to  speak.  lie  Avould  take 
this  opportunity  of  stating  that  if  OA'cr  this  metal,  as 
it  Avas  called,  did  take  a place  in  art  or  industry,  much 
of  its  success  would  be  due  to  Dr.  Cole,  Avho  had  greatly  ^ 
assisted  him  in  his  exiicriments,  and  in  elucidating  the 
facts : and  also  to  Mr.  LiA'escy,  Avho  AA'as  the  first  to 
take  it  up  in  a practical  Avay.  ' , 


Mr.  Livesey  said  lead  Avas  certainly  not  elastic  ; if  you 
AA'erc  to  join  four  lengths  of  9 feet  together  AA'ith  it,  caulk- 
ing it  up  in  the  ordinary  way,  and  then  knock  out  the 
central  supports,  the  upper  part  of  the  joints  Avould 
squeeze  into  a narroAA'er  compass,  and  the  loAver  would 
be  left  open,  and  when  the  pipes  were  again  brought  to 
a straight  line,  the  lead  would  not  return  to  its  original 
shape.  Lead  was  not  elastic  in  any  sense  AvhatcA'er, 
and  it  was,  therefore,  a very  bad  thing  for  pipes,  Avhere 
there  was  any  settlement  or  change  of  position.  This 
metal  seemed  to  haA’e  the  effect  of  making  the  four 
lengths  into  one  continuous,  perfect  pipe,  AAdiich  had 
just  the  same  strength  in  the  joints  as  anyAvhere  else. 
This  Avas  shoAAm  by  the  fact  that  AA'hen  supported  at  the 
two  ends  it  sagged  CA^enly  throughout,  making  a con- 
tinuous cm’A'e,  AA'hei'eas  if  the  joints  had  been  made  AA'ith 
lead,  there  Avould  haA’e  been  a number  of  straight  lines, 
with  angles  at  the  joints. 


I 


Dr.  Cole  said  he  believed  that  salt  Avater  Avould  have 
no  action  on  the  metal  AvhateA’er.  The  same  Avith  regard 
to  galvanic  action,  for  which  it  had  been  tested.  "^V^ith 
regard  to  barnacles  at  the  bottom  of  the  sea,  he  regretted 
to  .say  that  no  experiments  had  yet  been  made  in  that 
direction.  He  would  conclude  by  another  experiment, 
to  .show  hoAV  quickly  the  metal  set,  namely,  coating  a 
pat  of  butter  with  it. 


Wliilst  this  experiment  A\'a.s  being  performed. 

The  Chairman  proposed  a cordial  A'ote  of  thanks  to 
Dr.  Cole,  Avhich  Avas  carried  unanimously.  I 


MISCELLANEOUS. 


ON  SILK-PEODUCTNC4  BOMBYCES  AND  OTHER 
LEPIDOPTERA. 

By  Alfred  Wailly 

(^lembre  Laureat  de  la  Societe  d’Acclimatation  de  France). 

I. — Prelimixary  Remarks. 

In  November,  1878,  I hastily  collected  some  notes  on 
eight  species  of  silk-producing  Bombyces,  Avhich  had 
been  reared  in  England  and  on  the  continent  of  Europe  ; 
these  Avere  folloAved,  during  the  spring  and  summer, 
1879,  by  further  notes  on  the  reproduction  of  species  in 
a state  of  confinement.  These  notes  Avill  be  found  in 
the  following  numbers  of  The  Eatoinnlojist,  December, 

1878,  January,  1879,  and  July,  1879;  in  i\m  Journal  of 
the  Society  of  Arts,  June  Gth,  and  August  1st,  1879;  also 
in  Isis,  Berlin,  July  10  and  17,  August  21,  and  August 
28;  also  in  the  Scientific  American,  NeAv  York,  July  19, 

1879. 

The  principal  part  of  my  report  this  year  Avill  be  on  the 
rearing  (for  the  &st  time  in  England)  of  A ttacus  mylitta, 
the  Tusser  or  Tasar  silkAvorm  of  India.  But  I shall  first 
reAdew  some  of  the  different  Lepidoptera,  of  which  I 
had  a certain  number  of  foi’  the  purj)ose,  when 

jAossible,  of  reproducing  the  species  in  a state  of  cap- 
tivity ; and  I .shall  also  state  the  effects  of  the  Aveather 
on  the  vaidous  species.  It  is  noAv  only  about  six  or 
seA’en  years  since  I first  commenced  Avith  the  rearing  of 
the  large  silk -producing  Bombyces,  and  then  extended 
the  study  to  all  species  of  Avhicli  I could  obtain  pupae, 
or  ova,  from  abroad. 

! In  the  feAv  scientific  books  on  Lepidoptera  which  I 
I haA’o  consulted,  little  information  is  given  on  the  larvae, 
and  still  less  on  the  state  of  the  insects,  during  the 
Avinter.  Is  the  insect,  during*  the  Avinter,  in  the  ovum, 
the  lai’A^a,  the  pupa,  or  even  the  imago  state  f For 
some  species,  this  is  perfectly  avcII  knoAvn  ; for  the  rest, 
nothing  is  said  on  the  subject.  When  ova  of  Lepi- 
doptera  arc  deposited  during  the  autumn,  Avill  the  larva 
ahvays  hatch  of  these  species,  AA'hich  are  given  and  con- 
sidered as  pas.sing  the  AAunter  in  the  larval  state  ? If 
these  ova  be  deposited  too  late  in  the  autumn,  or  the 
AA'eather  be  too  cold,  Avill  not  the  hatching  of  these  ova 
(Avhich  in  ordinary  and  mild  Aveather  Avould  take  place 
during  the  autumn)  be  delayed  till  the  s^Dring  ? I cannot 
answer  this  question  in  a general  Avay,  through  AA^ant  of 
experience,  but  I can  state  a fact. 

A fcAv  years  ago,  I receiA^ed  from  France,  in  the 
month  of  May,  a quantity  of  larvte  of  Bombyx  trifolii. 
In  due  time,  I obtained  the  cocoons,  the  moths,  the 
pairings,  and  a large  quantity  of  fertile  OA^a.  These, 
instead  of  hatching  during  the  autumn,  only  hatched 
at  the  end  of  February,  the  larvae  haAdng  remained  in 
the  OA'a,  fully  developed  and  in  good  condition,  during* 
seA'cral  months.  I opened,  during  the  Avinter,  the 
triJoHi  OA^a,  as  I had  previously  done  the  Yama-mai’s,  to 
see  the  living  laiwa  in  the  egg*.  B.  trifolii,  howeA'er, 
like  B.  quereus  and  other  sjDecies,  is  one  of  those  given  as 
hybernating  in  the  lar\'al  state.  As  a matter  of  fact, 
my  trifolii  Avere  larA'se  during  the  winter,  but  they  were 
in  and  not  out  of  the  egg.  Noav,  can  this  be  called  an 
accident,  and  is  it  not  possible  that  ova  of  other  species, 
AA'hich  generally  hatch  in  the  autumn  in  faA^ourablo 
weather,  may  be  naturally  retarded  by  cold  till  the 
folloAving  s^Dring,  the  larA'a  remaining  all  the  time  fully 
devcloxDed  in  the  egg  ? 

This  year,  owing  to  the  unfaA'ourable  Aveather,  I Avent 
out  collecting  only  three  times,  but  not  Avith  the  hope 
of  catching  anything*  valuable.  The  first  and  second 
times  I found  nothing  at  all,  but  on  a third  trip  to  the 
country  I collected  different  larva?,  and  also  some  pupa? 
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of  a -vveU-knowii  insect,  Goriyna  Jlavago,  the  “ Frosted 
Orange,”  at  Esher  (Surrey).  I found  this  insect  in  the 
pupa  state,  and  on  the  point  of  turning  into  pupa,  at 
the  end  of  July ; in  other  places,  I found  very  small 
larvm  of  this  species.  As  the  larva  feeds  inside  certain 
plants,  such  as  thistles,  burdock,  elder,  of  -which  it 
eats  the  pith,  I was  desirous  to  know  how  the  eggs 
were  deposited,  so  I left  a few  moths  in  a cage,  with 
a small  branch  of  elder  plunged  in  water.  1 expected 
to  find  the  small  eggs  (which  are  perfectly  spherical  and 
of  a butf  colour)  on  the  bark  of  the  elder  branch ; but 
none  could  be  seen  on  it ; some  were  on  the  floor  of  the 
cage,  not  even  glued,  others  were  fastened  to  the  sides 
of  the  cage. 

Flavago,  in  one  of  my  French  books  on  Lepidoptera, 
is  decorated  with  a pompous  name,  a privilege  enjoyed 
by  other  species  as  well.  It  is  styled,  le  drap  d'or, 
“ The  Cloth  of  Grold,”  and  I must  confess  that  I never 
could  detect  this  brilliant  cloth  on  the  wings  of  the 
little  insect,  even  when  arm.ed  with  a powerful 
magnifying  glass.  It  is  true,  in  another  book,  the  fine 
golden  yellow  colour  of  the  upper  wings  is  said  to  be 
covered  with  a dust  of  brown-red,  which  very  likely 
conceals  it  from  the  eyes  of  ordinary  mortals. 

The  flavago  moth,  which  I had  seen  many  a time 
before  I had  obtained  specimens  fresh  from  the  pupa,  I 
again  considered  to  be  a plain  and  modest -looking  little 
insect,  which  I should  very  likely  have  found  prettier 
had  it  not  been  labelled  with  such  a grand  and  decep- 
tive name.  Unfortunately,  now  more  than  ever,  it  is 
the  custom  to  give  very  big  names  to  very  small  things. 

With  respect  to  silk-producing  and  other  Bombyces, 
some,  like  Scricaria  raori,  Yama-mai , Saiurnia  maia,  are 
in  the  ovum  state  during  the  winter ; but,  in  some  of 
these  species,  the  young  larvse  are  formed  a short  time 
after  the  eggs  have  been  deposited,  and  hybernate  in 
the  egg.  Others,  and  these  form  the  majority,  cannot 
be  preserved  in  the  egg  state  during  the  winter  ; such 
are  Attacus  cynthia  and  pcrnyi,  Actias  selcne  and  lima, 
&c.  If  I dwell  on  the  subject,  it  is  to  answer  many 
inquiries  made  to  me  by  correspondents  who  had  ob- 
tained eggs  of  cynthia  and  pernyi  late  in  the  autumn. 
The  eggs  of  these  two  species— which  are  double- 
hooded,  like  ^elene  and  Uma — hatch  within  a few  days, 
or  the  larvae  die  in  the  egg  if  the  weather  be  too  cold. 

In  course  of  time,  much  will  be  known  respecting  the 
state  of  Lepidoptera  during  the  winter,  as  many  ento- 
mologists in  England  and  oA  the  Continent  take  a great 
interest  in  the  study  of  the  living  insect.  M.  le  Marquis 
de  Lafitole,  of  Beaune  la  Rolande,  in  France,  who  has 
published  in  successive  numbers  of  Le  Naturaliated,Ta.Q^i 
useful  calendar  on  larvae  of  French  Lepidoptera,  where 
the  names  of  the  various  food-plants  are  given  for  each 
species,  wrote  to  me  lately  (27th  September,  1879)  : — 
“ As  you  say,  I had  lately  the  pleasure  to  see  here  Dr. 
Stall  linger,  and  he  must  have  been  able  to  give  you  an 
account  of  my  organisation  arrangements.  I rear  an 
immense  number  of  French  Lepidoj)tera,  of  which  I shall 
publish  a catalogue.” 

II. — Effects  of  the  Weathee  on  LepidoptefwV, 
Beared  in  1879,  See. 

This  year,  all  species  were  more  or  less  affected  by 
the  severity  and  duration  of  the  winter,  and  the  moths 
which  emerged  were  three  or  four  iveeks  later  than 
usual.  Many  SphingidaD  pupae  died  after  the  time  for 
the  emergence  of  the  imago  was  over  ; pupae  of  Bom- 
bicida;  were  only  retarded  a few  weeks,  but  others  kept 
alive  for  the  next  season  ; of  the  latter  I may  mention 
Fn  dro  m is  vers  i color  a . 

Ova  of  Yama-mai  (Japanese  oak  silkworm)  were  so 
much  retarded,  and  what  was  worse,  the  weather  was  so 
bad  during  the  time  we  generally  call  summer,  that,  at 
the  beginning  of  September,  when  the  insect  ought  to 
have  been  in  its  perfect  state,  I still  had  three  wretched- 
looking  larvae  in  my  garden,  which,  in  spite  of  all  their 
efforts,  could  not  manage  to  spin,  and  eventually  died. 


Sarnia  cecropia  and  Telea  polyplicmus  larvae  lingered  till 
October,  and  died  of  cold  and  wet.  Of  Sarnia  cynthia 
larvae,  reared  on  the  Ailanthus  trees  in  my  garden,  some 
spun  up  small  cocoons  ; others,  constantly  di’iven  from 
the  places  they  had  selected  to  form  their  cocoons,  by 
torrents  of  rain,  spread  their  silk  about,  and  were  always 
on  the  move.  I collected  many  of  these  unfortunate 
creatures,  which  I slipped  into  paper  bags ; some 
succeeded  in  forming  a kind  of  web,  some  turned  into 
pupa  without  secreting  any  more  silk,  others  could 
only  die. 

One  of  my  correspondents  in  Belgium,  who,  during 
several  years,  has  successfully  reared  Yama-mai,  and 
Firnyi  in  the  open  air,  on  oak  bushes,  could  this  year 
(1879)  only  obtain  a very  indifferent  crop.  In  Spain, 
also,  partial  failure  attended  the  rearing  of  the  oak 
silkworms,  but  the  bad  result  was  due  to  the  opposite 
cause,  the  great  heat  and  drought. 

A correspondent  in  Spanish  Estramadura,  M.  Monin, 
in  his  letter  to  me,  dated  November  7th,  says  : — “The 
average  temperature  in  August  was  42^  Centigi’ade  = 
99®  Fahr.  in  the  sun,  and  18'-’  Centigrade  67°  Fahr.  in 
the  shade,  and  we  had  no  rain  at  all  during  the  whole 
of  the  month.  The  crop  of  Yama-mai  cocoons  was 
comparatively  vei’y  small  this  year.” 

I shall  now  review  the  iirincipal  silk -producers  I had 
this  year,  excepting  those  just  above  mentioned. 

Attacus  Fyri. — Moths  emerged  late,  but  all  in  good 
condition,  and  nine  or  ten  pairings  were  obtained.  A 
few  cocoons  remain  alive. 

Attacus  Spini. — Only  one  moth  emerged;  several 
other  cocoons  have  kept  alive. 

Attacus  Ccepini. — Not  one  moth  emerged.  Some 
cocoons  left  alive. 

Attacus  Ferny i (North  China).  — Of  this  species,  I had 
a considerable  number  of  splendid  cocoons.  To  have 
only  one  rearing  of  this  species,  I placed  the  cocoons 
in  the  open  air  about  the  8th  of  April,  to  delay  the 
emergence  of  the  moths.  Of  course,  this  would  have 
been  unnecessary  this  year,  and,  had  I been  a true 
weather-prophet,  I should  have  kept  the  cocoons  in 
the  room  where  they  were  before.  But  the  mistake 
was  done,  and  a fatal  one  it  was,  for  the  cold  was  so 
intense  and  so  tenacious  that,  when  the  moths  emerged, 
I had  a swarm  of  cripples.  Most  of  them  refused  to 
pair,  a very  unusual  thing  with  this  species.  The  females 
that  had  paired  laid  eggs,  which  were  nearly  all  un- 
fertile. My  Sj)anish  correspondent  in  the  province  of 
Guipuscoa,  M.  de  Nueros,  writing  to  me  on  the  27th  of 
November,  1879,  says: — “ The  first  rearing  of  was 

good,  but  was  one  month  later  than  usual.  Thelarvieof  the 
second  rearing  are  still  in  the  oaks,  and  have  commenced 
their  cocoons.  I shall  only  collect  half  a crop.  The 
bad  result  you  have  obtained  is  due,  in  my  opinion,  to 
the  want  of  heat.  The  pernyi  moths  do  not  pair  well, 
and  do  not  lay  fertile  ova^  at  a temperature  less  than 
16®  Centigrade  (“  61®  Fahr.)  above  freezing  point.  I 
bred  Telea  polyphemus  in  the  open  air,  on  the  white  oak 
Qucrcus  poioncul ata) , but  the  ants  one  night  made  a 
terrible  slaughter  of  larvae,  and  I only  collected  190 
cocoons.’ 

Sarnia  Glover i (North  America).— Of  this  new  and 
rare  species  I only  had  three  cocoons,  about  the  same 
size.  They  are  silvery  grey,  and  similar  to  those  of 
Sarnia  cecropia,  but  smaller ; the  moths,  also,  are  very 
similar.  The  priacipal  difference  between  cecropia  and 
ylouri  moths  is  that  the  bands  on  the  wings,  in  ejloveri, 
are  Vv-hite,  encircled  with  deep  black  ; the  background, 
excepting  the  margins  (which  are  somewhat  similar  to 
those  of  cecropia),  oi  a dark,  rich  red-brown.  This 
short  and  rough  description  is  that  of  the  male  ejloveri, 
the  specimen  of  which  I have  being  about  5^ in. ; the 
females  were  a little  smaller  in  expanse  of  wings.  The 
females,  being  kept  in  cages  for  the  sake  of  reproduction, 
lost  their  colours.  With  my  three  gtoveri  cocoons  I 
obtained  a female  14th  of  June,  which  I paired  on  the 
22nd  with  a 8.  cecropia.  This  pairing  lasted  a considerable 
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time,  aud  on  the  23rd  my  faniale  Gloveri  laid  freely  79 
ova,  6-3  ivmaiuingr  in  the  abdomen.  These  ova  I carefully 
kept  and  watched,  hoping  they  might  hatch,  but  they 
all  turned  out  unfertile,  like 'those  I had  obtaiued  by 
the  crossings  of  ditferent  species. 

On  the  3rd  of  J uly,  a male  gloveri  emerged  of  such 
beauty  that  I sacrificed  its  life  to  have  a perfect  speci- 
men, the  remaining  cocoon  being  so  small  that  I sup- 
posed it  must  be  a male  also.  But  I was  mistaken,  for, 
on  the  5th  of  July,  I had  a splendid  female.  So,  had  I 
kept  the  male  gloveri,  I might  have  had  a chance  of 
obtaining  a paiiing  of  this  valuable  species.  I am  told 
that  the  larvce  of  this  species  are  bred  on  gooseberry  and 
currant  bushes. 

As  this  species  is  scarcely  known,  no  other  food 
plants  are  mentioned  to  me ; but  it  is  so  closely 
allied  to  cccropia,  that  I think  it  would  probably  feed 
on  some  of  the  food  plants  of  cecropia. 

Sarnia  Promcthea. — Moths  began  to  cmerg'e  on  the 
10th  of  July,  and  about  ten  pairings  were  obtained. 
Many  of  the  cocoons,  like  some  of  the  cecropia  and 
pohjhemus,  were  attached  by  a large  parasite,  the 
hymempte'on,  Ophion  macriirum.  Every  year  this 
terrible  ichneumon  attacks  large  numbers  of  the  three 
species  mentioned,  especially  p >hjhcmus.  Ophion  macnc- 
ntm  bites  and  sting-s  like  a wasp. 

Action  luna  (North  America). — This  species  I have 
as  yet,  been  unable  to  rear.  On  several  occasions 
during  the  last  three  years,  I had  ova  sent  to  me  from 
America,  which  invariably  hatched  during’  the  voyage. 
This  year,  I received  two  small  lots  of  cocoons.  One 
lot  consisted  of  32  cocoons,  which  were  so  small  that  I 
coiild  not  obtain  a single  moth.  The  larvm  had 
evidently  been  bred  by  a most  inexperienced  person.  The 
second  lot  (seven  fine  cocoons)  produced  only  male 
moths.  Subsequently,  I received  a large  quantity 
of  ova,  on  the  20th  of  August,  from  New  York. 
Tliese  ova  were  pressed  in  a small  tin  box,  MU’apped  up 
in  wool,  and  sent  in  a letter.  Like  those  received 
lu’eviously,  all  hatched  during  the  voyage,  and  I only 
had  a mass  of  dead  larvae  ; they  were  smothered  in 
the  little  box.  Tliis  species,  like  selene,  will  feed  on 
walnnt  and  cheiTv,  and  also,  it  is  said,  on  oak  and  box- 
elder. 

Saturnia  [irgperchiria)  To.-  Of  this  brilliant  species 
I had  20  cocoons.  The  fii’st  moth  came  out  on  the  7th 
of  J uly,  and  others  continued  to  emerge  till  about  the 
25th  of  July.  Eight  females  emerged  first  from  the  7th  to 
the  loth  : I then  had  three  males  and  the  rest  again  wei’e 
females.  I obtained  three  pairings,  and  must  have  had 
about  1,100  eggs,  each  female  laying,  on  an  average, 
about  350,  sometimes  nearly  400  ; they  are  deposited,  for 
the  most  part,  in  large  bundles.  The  larvae  of  this  sj>ecies 
arc  easy  to  rear,  and  will  thrive  anywhere,  even  imder 
glasses  ; but,  as  they  grow  rather  slowly,  it  is  best  to 
keep  them  in  a wann  place,  unless  the  larvm  should 
hatch  early.  The  painngs  this  year  took  place  on  the 
17th,  18th,  and  19th  of  July.  This  species  is  poly- 
iJiagous,  and  will  feed  Aveil  on  willow,  plum,  oak, 
Indian  coi’n,  Ac.  "Wlien  the  larva  is  full  grown,  it  is 
light  green,  with  a lateral  stripe  reddish  and  wliite,  and 
each  segment  is  covered  Avith  tufts  of  green  hairs,  Avhich 
sting  like  nettles. 

Atfnem  JRoylci  (Himalaya  Mountains). — The  cocoon 
of  this  AAdld  species  is  very  large,  it  being  surrounded 
with  an  envelope  of  thinly- s])uu  silk  ; it  is  not  rich  in 
silk,  and  therefore  is  A'cry  inferior  to  Vernyi  and  Yoma- 
mni.  Jhe  moth  is  similar  in  shape,  size,  and  designs 
on  the  wings  tf>  Vernyi  and  Yamn-mai , but  the  coloui’s 
are  not  so  brilliant.  As  I stated  in  my  last  report,  I 
obtained,  in  June  last,  large  and  strong  moths  from  the 
28  cocoons  I had  ; yet,  I could  not  detect  a single  pairing 
of  this  strange  species,  in  spite  of  all  my  contrivances  to 
arrive  at  a satisfactory  result.  Still,  I had  hopes  that 
])airings  of  a short  duration  might  have  taken  place 
during  the  nights  ; but,  unfortunately,  none  of  the  eggs 
turned  out  fertile.  From  this  first  expeiiment,  it  would 


seem  that  this  species  cannot  pair  in  captivity ; but  this 
assertion  cannot  be  made  until  it  has  been  tried  again. 
I must  state  that  Mr.  P.  H.  Grosse,  of  Torquay,  was, 
like  myself,  unsuccessful  with  this  species. 

Actias  Se'ene  (India). — As  stated  in  one  of  my  reports, 
this  splendid  species  was  reared  very  extensively  last 
year,  but  few  live  cocoons  could  be  retained  for  this 
year’s  rearing  (1879),  as  most  of  the  moths  emerged  dur- 
ing the  autumn,  it  being  a double -brooded  species.  The 
cocoons,  which  are  closed,  and  poor  in  silk,  A’ary  in 
colour  from  silvery  white  to  grey,  and  even  brown. 
This  season,  Avith  fiA^e  cocoons  sent  to  me  by  three 
different  correspondents,  who  had  bred  the  species  last 
year,  I succeeded  in  obtaining  one  pairing. 

One  of  my  correspondents,  Herr  L.  Huesmann,  Avho 
only  had  a few  eggs,  wrote  to  me  (October  15th)  that, 
with  nine  lar\’a?,  he  obtained  eight  splendid  cocoons,  as 
large  as  those  imported  from  India.  Three  moths  had 
already  emerged,  one  male  and  two  females  ; the  latter 
measuring  16  centimetres.  This  shows,  not  only  that  the 
species  had  not  degenerated,  but,  above  all,  that  the  larvse 
were  reared  by  a skillful  and  experienced  entomologist. 
A memo  iron  Selene,  by  Herr  L.  Huesmaiin,  is  published 
in  the  Berlin  paper,  Jsfs,  October  30th,  1879.  This  gentle- 
man Avas  equally  successful  with  the  rearing’  of  the  great 
Attacus  mylitta,  and  I shall  quote  from  his  letter  in  my 
report  on  this  latter,  the  largest  of  all  the  silk  producers 
of  India. 

Besides  the  five  Selene  cocoons  already  mentioned,  I 
had  nine  enormous  cocoons  sent  to  me  by  one  of  my 
French  correspondents.  These  cocoons  had  been  impoi’ted 
from  Madras.  Besides  their  enormous  size,  these  cocoons 
are  thick  and  rich  in  silk,  compared  Avith  Selene  cocoons 
of  other  races.  I could  not  obtain  a single  moth  from 
these  cocoons  during  the  summer,  but  about  the  middle 
of  October,  two  male  moths  emerged.  The  remaining 
cocoons  still  contain  large  and  healthy  pupse,  which,  in 
all  probability,  Avill  hybernate  a second  time,  and  pro- 
duce their  moths  in  1880. 

I tried  during’  the  summer,  at  the  end  of  July  (of 
com'se,  the  Avord  summer  here  is  only  a figure  of 
speech),  to  force,  by  artificial  heat,  the  emergence  of 
the  moths,  but  I could  not  succeed.  With  some  species 
of  Lepidoptera,  Avhen  the  proper  time  for  the  moth  to 
emerge  is  OA^er,  it  may  be  concluded  from  my  experiment, 
that  artificial  heat  is  of  no  avail  to  force  the  motJi  to 
emerge  out  of  its  natural  season.  I tried  to  force,  not 
only  Selene  moths,  but  several  other  species,  but  failed 
to  obtain  tbe  desired  resrdt.  Forcing  must  be  resorted 
to  some  time  before  the  natural  season  has  arriA’ed  for 
the  emergence  of  the  moths,  in  which  case  some  species 
might  be  obtained  much  earlier  than  usual. 

Two  small  cases  of  Selene  and  other  cocoons  had  also 
been  sent  to  mo  from  Ceylon,  but  as  it  Avas  too  late  in 
the  season,  all  the  moths  emerged  during  the  voyage. 

Jlyhrids. — Having  received  sevoi’al  communications 
on  the  subject  of  hybrid  species,  the  last  being  from 
Herr  L.  Huesmann,  I Avill  state  the  little  I know,  and 
tlio  foAV  facts  which  have  come  under  my  notice. 

An  is  well  known,  hybrids  have  been  obtained  by  the 
crossing  of  Smerinthus  ocellatus  with.  Sm.  p puli  ; also  by 
the  crossing  of  the  different  species  of  Saturnia,  Vyri, 
Spin),  and  Carjoini  [Pavonia  myor,  Vavonia  media,  Pavonia 
minor). 

Hybrids  have  also  been  obtained  by  the  crossing  of 
the  oak  silkAvorms,  Yama-mai  oxid  pernyi.  These  hybrids 
are  certainly  A^ery  interesting  to  the  entomologist,  but 
Avhat  I Avish  to  cousider  is,  Avhether  they  haA^e  any  power 
of  reproduction  ; at  least,  in  a state  of  captivity. 

In  the  south  of  Franco,  Ave  have  a very  local  species 
of  VapiVo.  V.  alexinor,  Avhich,  although  of  the  same 
shape  and  colour  as  V.  machaon,  has  its  ujAper  wings 
very  similar  to  those  of  V.  podalirius.  Might  not 
a'exanor,  although  it  is  a distinct  and  well-established 
species,  have  been  originally  the  product  of  a natural 
crossing  of  machaon  with  podahrius  ? If  crossings  take 
place  in  a state  of  captiAuty,  they  may  also  take  place  in 
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a state  of  liberty,  and  produce  those  species  which  we 
find  so  closely  allied  ? 

Yet,  what  I am  going'  to  say-  respecting  the.  hybrids 
of  Tama^^mai  and  pernyi  would  go  against  tliis  possi- 
bility of  new  species  being  permanently  obtained  by 
natural  crossings;  but  it  is  well- known  that,  in  a state  of 
confinement,  Lepidoptera,  bred  from  the  same  small 
stock,  degenerate  to  such  an  extent  that,  about  the 
third  season,  the  ova  obtained  becomes  unfertile,  or  the 
young  larVfe  too  weak  to  live.  It  has  been  the  case 
with  several  species  I have  tried,  and  I should  Hke  to 
hear  that  this  was  only  accidental,  and  that  the  same 
species  could  be  bred  in  confinement  on  a small  scale, 
for  a long  succession  of  years,  without  showing  any 
signs  of  degeneracy. 

With  hybrids,  degeneracy  in  a state  of  captivity 
woidd,  of  course,  be  much  greater  than  with  natural 
and  well-established  species. 

Lepidoptera,  bred  from  the  same  small  stock  in  a 
state  of  confinement,  degenerate,  and  usually  become 
extinct  in  the  third  year.  But  it  must  not  be  concluded 
that  “consanguinity”  is  the  cause  of  this.  Want 
of  space,  of  pur©  air,  and  proper  food  may  probably 
be  the  only  causes.  In  support  of  this,  I may  mention 
that  M.  V.  La  Ferre  de  Boo  has  contributed  to  the 
“Bulletin  de  la  Societe  d’Acclimatation,”  July,  1878, 
January  and  September,  1879,  several  important 
papers  on  “The  pretended  fatal  effects  of  con- 
sanguineous alliances,”  in  which  the  author,  after 
twenty  years’  experiments  on  various  species  of  animals, 
says  that  consanguinity  is  not  a cause  of  degeneracy  ; 
he  maintains  that  degeneracy  through  consanguinity, 
in  the  human  race,  as  v^ell  as  in  all  other  animals,  is  a 
a popular  error,  unsupported  by  facts. 

Hybrids  of  Yama-mai  'dudi pernyi,  as  far  as  I know, 
have  been  complete  failures,  respecting  the  reproduc- 
tion oi  the  species.  A few  years  ago,  M.  Bigot,  one 
of  fche  best  French  sericultmists,  obtained  hybrids  by 
crossing  females,  with  Pernyi  males,  andrfee 

verm,,  but  the-se  races  are  now  extinct.  Yet  the  larvae 
and  moths  were  fine  and  large.  The  late  Mr.  Andrew 
Murray  showed  me,  in  1876,  magnificent  specimens  of 
these  hybrids,  which  he  had  obtained  from  M.  Bigot. 
These  hybrids,  like  those  obtained  by  other  ento- 
mologists, hybemated  in  the  state.  Had  the 

hybrid’s  coine  into  existence  in  a state  of  nature,  and  in 
warm  'countries,  where  the  parent  insects  could  live 
<8nUrely  in  a wild  state,  would  the  said  hybrids  stiff  have 
Ihe  power  of  reproduction,  and  would  they  have  con- 
tinued to  live  as  distinct  species  ? This,  of  course,  it  is 
impossible  to  answer. 

M.  E.  Berce,  author  of  the  “ Faune  Entomologique 
Fran9aise,”  and  other  works,  and  who  is  a most  ex- 
perienced French  entomologist,  also  had  a hybrid,  Yarna- 
max  pernyi,  which,  I was  told,  had  been  in  existence  for 
a few  years.  M.  Berce  gave  me,  in  Paris  (during  the 
winter,  1875,  I think),  some  19  cocoons  of  this  hybrid 
species ; they  -veere  so  thin  that  they  could  hardly  be 
called  cocoons.  Evidently,  the  insect  was  in  the  last 
stage  of  its  existence,  for  I only  obtained  one  female 
moth  which  paired  with  a male  pernyi.  The  larvae, 
■when  hatched,  were  entirely  black,  like  Pernyi,  and  had 
aiothing  of  the  Yama-mai.  They  had  returned  to  the 
ttype  Pernyi,  which  is  the  stronger  of  the  two.  The 
.other  cocoons  only  contained  dead  larvae,  or  dead  pupae. 

At  a meeting  held  at  the  Society  of  Arts,  on  the  25th 
April,  1879,  during  the  discussion  which  followed  the 
intcresvng  paper  read  by  Mr.  Thomas  Wardle, 
on  “lire  Wild  Silks  of  India,”  I heard  something 
about  anotiicr  hybrid,  which  had  been  obtained  in 
Bombay.  The -statement  made  by  Mr.  A.  Bogers  was 
as  follows  : — “ A ciu?io-us  fact  came  under  my  notice. 
'There  was  a man -in  jBqmbay,  a barber,  who  made  a 
most  remarkable  discovery.with  pegard  to  Tusser  silk. 
He  showed  me  the  produce  of  siik,  whkh  had  been  spun 
-by  a hybrid  worm,  produced  between  .common 
Indian  Tuaser  woim,  and  what  he  said  was  the  Jqp^yp.ese 


Yama-mai.  Whether  that  was  the  case,  I cannot  say» 
but  he  certainlj'-  showed  me  two  worms,  which  were 
about  the  size  of  my  little  finger,  and  he  informed  me 
that  the  silk  produced  was  much  freer  from  tannin 
than  the  indigenous  Tusser  foimd  in  the  jungle.  He 
showed  me  some  sx^ecimens,  and,  so  far  as  I corffd  judge, 
the  hybrid  silk  -was  far  superior  to  the  other.  Mr. 
Morris  assured  me  that  this  hybrid  would  feed  on  the 
commonest  trees  in  the  country.” 

Mr.  Wardle,  in  commenting  on  the  above  statement, 
said  he  doubted  if  Mr.  Bogers  was  con'ect,  because  the 
was  a Japanese  species,  which  was  an  oak- 
feeder,  whereas  the  Tusser  worm  fed  on  very  dissimilai* 
food.  Mr.  W^ardle  said  the  Tusser  cocoon  contained 
no  tannin  or  woody  matter. 

With  regard  to  the  above,  I must  say  that  the  Tusser 
worm,  like  most  other  wild  silk-producers,  is  essentially 
Xiolyphagous,  and  that  this  year  it  has  been  bi’ed  ou 
oak  by  some  entomologists,  and  on  hornbeam  by  Mr. 
P.  H.  Gosse, 

Another  hj'brid  between  Yama-mai  and  Pernyi  waw 
also  mentioned  to  us  last  year,  but  as,  for  some  reasons, 
it  has  not  yet  come  into  the  public  domain,  I can  only 
quote  from  the  creator  of  this  wonderful  hybrid,  who 
is  M.  Bourdier,  of  Montboyer,  France. 

After  S]ieaking'  of  the  Yama-mai  and  the  advantages 
enjoyed  by  Pernyi  over  Yama-mai,  he  thus  speaks  of  hi 
Pernij-  Yarna : — “ This  fruitful  hybrid  has  overits  parents 
the  immense  advantage  of  being  perfectly  hardy  ; it 
will  resist  a temperature  of  zero  Cent,  (freezing  point) 
and  will  eat  even  dried  up  leaves,  if  they  are  not  brittle. 
It  provides  two  crops  a year,  if  the  breeder,  by  arti- 
ficial means,  hastens  the  emergence  of  the  moths 
from  the  hybernating  cocoons.  Eggs  scattered 
in  the  country  will  for  ever  people  our  oak  forests 
with  this  silk-producer,  wliich  can  hardly  degene- 
rate. A mere  ‘ delocalisation  ’ of  a few  miles,  wliicli 
the  moths  will  cross  over  with  a single  stroke  of 
their  powerful  "wings,  will  be  sufficient  for  their 
‘ regeneracy . ’ ” Such  is  the  short  sketch  (which  I 
I have  translated  freely  from  the  French)  of  this  hybricl, 
which  has  been  denominated  by  M.  Bourdier,  Pexmy- 
Yama  de  Montboyer. 

To  finish  "with  the  hybrids,  I may  mention  that,  for 
several  years,  I have  obtained  pairings  of  different 
species,  but  in  all  such  cases  the  OAm  were  infertile  : 
Pernyi  male  with  Polyphemus  female,  Cecropia  male  with 
Cynthia  female,  several  times;  Cecropia  male  wHJl 
G lover  iiem.dle  ; Cecropia  male  with  several 

times ; crossings  of  Attacus  pyri  with  Cecropia  ha^■o 
proved  equally  fruitless. 

[To  he  continued.') 


HblW  ZEALAND  TELEGBAPHS. 

It  appears,  from  the  Fifteenth  Annual  Beport  of  the 
Commissioner  of  Telegraphs  for  New  Zealand,  that  thi' 
revenue  of  the  Telegraph  Department  for  the  yea- 
ended  30th  June,  1879,  was  estimated  at  £76,000,  b?£b 
exceeded  that  amount  by  £5,435  14s.  4d.  The  total 
number  of  messages  of  all  codes  transmitted  during  the 
year  was  1,448,943,  being  an  increase  over  the  previous 
year  of  188,619,  or  14  per  cent.  During  the  year,  lOff 
miles  of  line,  carrying  113  miles  of  wire,  were  erected, 
as  well  as  296  miles  of  wire  on  existing  lines,  maldng- 
the  total  mileage  in  circuit  on  the  30th  June,  of  line,, 
3,543,  and  wire,  8,444.  The  number  of  stations  open 
to  the  public  at  this  date  was  195_;  of  these  16  were 
opened  during  the  past  year,  being  11  in  the  north, 
island  and  5 in  the  south  island.  The  mileage  of  Ime 
maintained  was  3,434  miles,  at  an  average  cost  for 
maintenance  of  £5  Os.  9d.  per  mile.  The  diiplex 
system  continues  to  be  worked  with  success,  and  is  in 
use  in  circuits  representing  1,461  miles  of  phantom 
wire,  and  has  caused  an  absolute  saving  of  over  £20,000. 
The  Commissioner  thinks  it  a matter  of  congratulation 
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that  Xe\Y  Zealand  is  the  first  colony  on  that  side  of  the 
line  which  has  introduced,  and  worked  with  success, 
this  improved  system  of  telegraphy.  Experiments  in 
the  quadruplex  system  have  been  tried,  and  as  soon  as 
the  uecessaiy  instruments  arrive  from  England  it  will 
be  put  into  practical  use. 

The  demands  for  additional  assistance  at  the  chief 
stations  became  so  pi’essing-,  that  during’  the  past  year  a 
large  number  of  cadets,  in  excess  of  the  ordinary  num- 
ber trained  annually,  were  admitted.  The  nominal 
strength  of  the  department  on  the  30th  June,  1879,  was 
801,  against  71G  in  the  previous  year. 


GENERAL  NOTES. 


Lectures  on  Music. — A course  of  six  lectures,  on  the 
art  and  science  of  pianoforte  playing- — with  copious  musical 
illustrations  by  the  students— will  be  given,  in  connection 
with  the  National  Training  School  for  Music,  in  the  West 
Theatre  of  the  Royal  Albert-hall,  by  Mr.  Ernst  Pauer,  on 
Fridays,  February  13th,  20th,  and  27th,  and  March  5th, 
12th,  and  19th,  commencing  each  day  at  2.30  p.m.  punctually. 
Founders  of  scholarships,  and  the  friends  whom  they  may 
bring  with  them,  also  friends  of  the  school,  will  be  admitted 
to  the  lectures  on  presenting  their  notices  of  invitation  at 
the  door. 

Fires  in  the  Metropolis. — Loi’d  Gran\dlle  made  the 
following  remarks  on  the  better  supply  of  water  for  the  ex- 
tinction of  fires  in  London,  in  his  speech  in  the  House  of 
Lords  at  the  opening  of  Parliament  on  the  6th  inst.  ; — There 
is,  indeed,  one  measure  not  announced  in  the  Queen’s 
Speech,  but  which,  I am  told,  will  appear  in  the  shape  of  a 
rivate  Bill,  on  which  I heartily  congratulate  your  lordships 
t may  possibly  prove  to  be  the  most  useful  measure  of  this 
Parliament.  I called  attention  last  Session  to  the  miserable 
supply  of  water  in  the  metropolis  for  the  extinction  of  fire. 
A noble  earl,  who  had  often,  without  any  encouragement 
from  the  Government,  brought  the  whole  subject  before  your 
lordship",  announced  his  intention  of  asking  your  lordships 
to  agree  to  a resolution  on  the  subject.  Mr.  Cross,  however, 
told  us  that  ho  intended  to  take  the  matter  in  hand,  and 
deprecated  further  discussion  in  this  House  till  ho  could 
make  his  statement.  I believe  that  ho  fulfilled  his  pledge, 
and  has  been  Bucce->sfully  working  on  the  lines  of  the  excel- 
lent reports  of  the  Society  of  Arts.”  The  report  of  the  Com- 
mittee of  the  Society  on  the  prevention  of  the  spread  of  fires 
and  the  constant  supply  of  w ater  to  the  metropolis,  made  in 
the  y’ear  1874,  is  printed  in  the  Journal,  vol.  xxii.,  p.  449. 

Orange  Trade. — Very  large  quantities  of  oranges  and 
lemons  are  now  shipped  from  Pa'ermo  to  the  United  Sfa'es. 
Each  box  of  fruit,  it  appear.",  contains  on  an  average  about 
350  oranges  or  lemons.  The  average  price  of  a box  of  the 
former  during  1878  was  about  5-*.,  free  on  b.ard  ; that  of  a 
box  of  lemons  about  6s.  6d.  The  trade  in  these  fruits  is 
now  almost  entirely  in  Sicilian  hand.".  The  old-established 
houses  having  suffered  great  lo?sfs  by  thohazaidous  charac- 
ter of  the  trade,  have  abandoned  it  to  the  small  proprietors 
of  t range  plantation^,  who  ship  the  fruit  at  their  own  risk. 
Eager  to  get  rid  of  their  produce  they  send  it  to  the  States 
in  such  quantities  as  to  overstock  the  market,  so  that  a box, 
on  whicn  the  freight,  duty,  and  commission  alone  will 
amount  to  a dollar  or  a dollar  and  a half,  exclusive  of  the 
prime  cost  of  the  fruit  and  box,  will  often  fetch  ro  more  than 
a dollar  when  sold  by  auction  at  New  York  or  Philadelphia. 
The  increased  facilities  of  transport  afforded  by  steam  have 
proved  injurious  rather  than  beneficial  to  the  trade.  For- 
merly, when  tbe  trade  was  carried  on  in  sailing  vessel-,  which 
took  60  or  70  days  t©  cross  the  Atlantic  from  Palermo,  tbe 
export  was  confined  to  the  best  kinds  of  fruit,  which  alone 
were  able  to  bear  so  protracted  a voyage.  Now  that  a steamer 
can  accomplish  the  transit  in  three  weeks  or  less,  fruit  of 
inferior  quality  is  also  shipped  ; and  as  a steamer  can  carry 
10,000  or  12,000  boxes,  instead  of  3,000  or  4,000,  which  was 
an  average  cargo  for  a sailing  vessel,  the  market  is  easily 
glutted,  the  prices  not  only  cease  to  be  remunerative,  but  the 
speculation  is  often  ruinous  to  the  shippers. — Gardeners' 
Chronicle. 

Consumption  of  Tobacco.  —A  comparison  of  the  taxa- 
tion of  ih^  chief  nations  of  the  world  for  the  consumption  of 
tobacco  has  bein  published  in  the  Imperial  Statistics  of 


Germany.  Of  the  countries  where  the  sale  is  a Government 
monopoly,  France  last  year  stood  first,  the  gross  duty,  with 
profits,  amouuting  to  7s.  l^d.  per  head  of  the  population 
annually,  the  net  revenue  from  the  article  being  5s.  S^d.  per 
head.  In  Austria  the  gross  was  5s.  5fd.,  the  net,  3s.  5d ; in 
Hungary,  thegross  3s.  3jd.,  thenet  Is.  7d. ; in  Italy,  the  gross 
3s.  lld.,  and  the  net  2s.  8^d.  In  Great  Britain,  the  duty  and 
licenses  brought  in  4s.  lOfd.  per  head  of  the  population  for 
the  year,  and  in  the  United  States  4s.  4|d.  In  Germany,  on 
the  o'her  band,  where  the  duty  was  very  light,  the  average 
was  no  more  than  7|d.  per  head  of  the  population.  The  new 
tariff  which  L^ss  been  passed  this  year  will  make  the  next 
return  for  Germany  much  heavier.  The  value  of  the 
tobacco  consumed  in  Germany  in  1878  is  calculated  to  have 
been  3-53  million  marks,  or  £17,650,000  sterling,  the  total 
return  to  the  revenue  being  26,383,966  marks,  or  £1,319,198. 
The  quantity  consumed  in  that  empire  in  the  year  is  stated 
at  2,196,000  cwt.,  or  rather  more  than  100,000  tons.  Of  this 
quantity  582,600  cwt.,  or  upwards  of  29.000  tons  were  con- 
sumed in  the  form  of  cigars.  Reckoning  a hundred  cigars 
to  a pound  in  weight,  the  number  of  cigars  consumed  in 
Germany  in  1878  would  be  upwards  of  seven  thousand 
millions,  which  would  give  two  cigars  a day  all  the  year 
round  to  ten  million  smokers.  But  besides  cigars  the 
Germans  smoked  in  the  year  1,327,200  cwt.,  or  upwards  of 
60,000  tons  of  tobacco  more  or  less  manufactured.  In  the 
form  of  snuff  they  took  160,600  cwt.,  or  8,000  tons  in  Ibe 
course  of  the  year,  while  in  the  way  of  cheving  tobacco 
they  limited  themselves  to  tbe  modera'e  quantity  of 
14,200  cwt.,  or  about  700  tons.  Rather  more  than  one-third 
of  the  total  weight  of  tobacco  consumed  was  grown  within 
the  limits  of  Gt-rmany,  the  quantity  so  produced  in  1878 
being  593,776 cwt.,  while  the  imports  amounted  to  1,768,8-35 
cwt.  of  tobacco  leaves,  4,827  cwt.  of  roll  tobacco,  14,170  cwt. 
of  cigars,  8,321  cwt.  of  stems  for  snuffs,  513  cwt.  of  snuff, 
and  101  cwt.  of  chewing  tobacco.  The  total  area  of  land 
engaged  in  growing  the  plant  in  1878  was  18,016  hectares, 
or  about  44,520  acres.  Two-thirds  of  tht  quantity  was  grown 
in  Rlcoish  Bav-iria,  Baden,  S mth  Hesse,  and  Alsace- 
Lorraine,  in  which  districts  11,623  hectares  were  employed 
in  the  cultivatiou  of  the  plant. 


MEETINGS  OF  THE  SOCIETY 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock:— 

February  18. — “The  Euphrates  Valley  Railway.” 
By  W.  P.  Andrew.  Field-Marshal  Lord  Strathnairx, 
G.C.B.,  G.C.S.I.,  will  preside. 

February  25. — ‘‘The  Noxious  Gases  Bill.”  By  E. 
K.  Muspratt,  F.C.S. 

March  3. — “The  History  of  Musical  Pitch.”  By 
Alexander  J.  Ellis,  E.R.S.  Dr.  Pole,  E.R.S.,  will 
preside. 

March  10.— “Recent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Sparkes.  Sir  Philip 
CuNLiEEE  Owen,  C.B.,  K.O.M.G., -svill  preside. 

March  17. — “The  Art  of  the  Silversmith.”  By  W. 
Herbert  Singer. 

April  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Robins,  F.S.A.,  E.R.I.B.A. 

April  14.- — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  E.S.A. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  - 

April  2. — “The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhahitani  s 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambery. 

May  7. — “ The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  iu 
the  Madras  Presidency. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

February  17. — “ The  Principal  Causes  of  Disease  iu 
Tropical  Countries,  Scientifically  Considered.”  By 
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Alexaj^dee  William  Mitchinson.  Dr.  RichaedsoN) 
R.R.S.,  will  preside. 

Febeuaey  24. — “ Views  of  Colonization.”  By 
William  Foestee,  of  New  South  Wales.  Sir  Chaeles 
Nicholson,  Bart.,  will  preside. 

Maech  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 
R.N. 

Apeil  6. — “Art  in  Japan.”  By  C.  Pfoundes. 

Apeil  27. — “ Iceland  and  its  Resources.”  By  C.  Gr. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Slbeee,  jun., 

F.R.a.S. 

Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

Maech  11. — “Balmain’s  Luminous  Paint.”  By  C. 
W.  Heaton,  F.C  S.  Professor  H.  C.  Roscoe,  F.R.S., 
will  preside. 

Apeil  8. — “ On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Feiswell,  F.C.S. 

Apeil  22. — “On  Some  Recent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  R.E., 
F.R.S. 

May  13 — “On  some  Physical  Applications  of 
Light.”  By  Prof.  W.  G-.  Adams,  F.R.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock : — ■ 

The  Second  Course,  “On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S. 

Lectuee  III. — Febeuaey  16. 

Vulcanisation  of  India-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of  the 
sulphuretting  material.  Considerations  on  the  use  of 
combined  s^phur  rather  than  the  free  substance. 
Various  methods  of  vulcanising.  Effects  of  temperature 
and  time.  Destructive  action  of  fatty  oils  on  India- 
rubber. 

Lectuee  IV. — Febeuaey  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  applications  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vuleanised  caoutchouc  in  the  dwelling-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 

Lectuee  V. — Maech  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 

Lectuee  VI. — Maech  8. 

Gutta-percha.  Sources.  Chemical  nature  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 

The  Third  Course  will  be  by  Mr.  R.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; May  3,  10. 

Members  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Eeb.  16th... SOCIETY  OF  ARTS,  Jolm-street,  AdelpW, 
W.C.,  8 p.m.  (Cantor  Lectui’es.)  Mr.  Thomas  Bolas, 
“ The  Manufactui’e  of  India-Rubber  and  Gutta-Percha.” 
(Lecture  III.) 

Royal  United  Service  Institution,  Whitehall-yard,  S.W., 
8^  p.m,  1.  Major  J.  M.  Moody,  “Sadler’s  Double 


I Rudder  and  Moveable  Propeller  Steamship.”  2.  Mr. 

P.  Adie,  “ Adie’s  Telemeter.” 

Institute  of  Surveyors,  12,  Great  George-street,  S.W., 
8 p.m.  Adjourned  Discussion  on  Mr.  W.  L.  Iluskinson’s 
paper,  “ The  Present  Depression  in  English  Agricul- 
ture : its  Real  and  Assumed  Causes.” 

Medical,  11,  Chandos-street,  W.,  8g  p.m. 

Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 

Victoria  Institute,  7,  Adelplii  - terrace,  W.C.,  8 p.m. 

Paper  by  the  Rev.  C.  Engstrom. 

London  Institution,  Einsbury-circus,  E.C.,  5 p.m.  Prof. 
Monier  Williams,  “ Indian  Religious  Life.” 

Tuesday,  Eeb.  17th SOCIETY  OF  ARTS,  John  - street, 

Adelphi,  W.C.,  8 p.m.  (Eoreign  and  Colonial  Section. ) 
]Mi’.  Alexander  WiUiam  Mitchinson,  “ The  Principal 
Causes  of  Disease  in  Tropical  Countiles,  Scientifically 
' Considered.” 

Royal  Institution,  Albemaile-street,  W.,  3 p.m.  Prof. 

Schafer,  “ Physiology  of  Muscle.”  (Lecture  VI.) 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Adjoirmed  Discussion  on  “Iron  and  Steel 
at  Low  Temperatures,”  and,  time  pemiitting,  Mr.  W. 

H.  Delano,  “The  Use  of  Asphalt  and  Bitumen  in 
Engineering.” 

Statistical,  Somerset-house-teiTace,  Strand,  W.C.,  7}  p.m. 
Mr.  Thomas  A.  Welton,  “ Certain  CTianges  in  the  Eng- 
lish Rates  of  Mortality.” 

Pathological,  53,  Bemers-street,  Oxford-street,W,8J  p.m. 
Zoological,  11,  Hanover-square,  W.,  8f  p.m. 

Wednesday,  Eeb.  18th... SOCIETY  OF  ARTS,  John-.street, 
Adelphi,  W.C.,  8 p.m.  Mr.  W.  P.  Andi-ew,  “The 
Euphrates  Valley  Railway.” 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 

I.  Lieut.  Alfred  Carpenter,  “Tj-phoons  in  China,  1877 
and  1878.”  2.  IVIi’.  Robei-t  H.  Scott,  “ Note  on  the  Re- 
ports of  Wind  Eorce  and  Velocity  during  the  Tay  Bridge 
Storm,  December  28th,  1879.”  3.  !Mr.  William  Mamott, 
“ The  Erost  of  December,  1879,  over  the  British  Isles.” 

4.  Captain  William  Watson,  “ Thermometric  Observa- 
tions on  Board  the  Cunard  R.M.S.S.  Algeria.^' ; 

Public  Analysts,  Biu’lington-hou.se,  AV.,  8 p.m.  1.  Dr.  .1. 
Muter,  “ The  Estimation  of  Cane  Sugar  in  Milk.”  2. 
IVIr.  A.  Wynter  Blyth,  “A  New  Method  of  Taking  tlie 
Specific  Gravity  of  Solid  Eats  at  Ordinaiy  Tempera- 
tures.” 3.  Mr.' J.  West  Knights,  “ The  Action  of  Alum 
in  Bread-making.”  4.  hlr.  E.  Maxwell  Lj-te,  “ Blow- 
pipe Assays  of  Silver  Lead.”  5.  Mr.  E.  B Perkin.s, 
“ The  Persistent  Occurrence  of  Starch.”  6.  Mr.  H. 
Macagno,  “The  Tannin  of  Sumach  Leaves,”  and  “A 
Series  of  Analyses  of  Air.” 

Archaeological  Association,  32,  Sackville-street,  W.,  8 p.m. 
1.  Mr.  T.  G.  Pinches,  “ TeiTa  Cotta  Tablets  found  in 
Assjvia  and  Babylonia.”  2.  Mr.  H.  Syer  Ciuning,  “ Por- 
trait of  Henry  VI.  in  Eye  Church,  Suffolk.” 

Thursday,  Eeb.  19th...Roju1,  BurHngton-house,  AV.,  8j  p.m. 
Antiquaries,  Burlington-house,  AV.,  8^  p.m. 

Linnean,  Burlington-house,  W.,  8p.m.  1.  Dr.  Aitchison, 

“ Elora  of  the  Kurum  Valley,  Afghanistan.”  2.  Dr. 
A.  Gunther,  “ The  Presence  of  a Phosphorescent 
Organ  in  Eishes.”  3.  IVIr.  J.  Britten,  “Remarks  on 
Specimens  of  MjTmecodia.”  4.  Mr.  J.  Jenner  AVeii’,  “ A 
Three-homed  Prongbuck.” 

Chemical,  Burlington-house,  W.,  8 p.m. 

London  Institution,  Einsbury-circus,  E.C.,  7 p.m.  Lecture 
by  Sir  Tiavers  Twiss. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Pi’of. 

Dewar,  “Recent  Chemical  Progress.”  (Lecture  TV.) 
Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 
Mr.  J.  Cadett,  “ Brilliancy  in  Lighting,”  specially  with 
reference  to  the  use  and  misuse  of  the  Lime  Light. 
Hlustrated  by  experiments. 

Royal  Historical,  22,  Albemarle-street,  W.,  8 p.m.  1. 
Mr.  Cornelius  Walford,  “An  Outline  History  of  the 
Hanseatic  League,  more  particularly  in  its  Bearings 
upon  English  Commerce.”  2.  Rev.  A.  H.  AVratislaw, 
“Dubravius,  Bishop  of  Olmutz  (1542-1553).” 
Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 

Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Civil  and  Mechanical  Engineers,  7,Westminster-chambers, 

5. AV.,  7 p.m.  Mr.  James  Love,  “ The  Eracture  of  Cast 
Iron.” 

Eriday,  Eeb.  20th... Royal  United  Service  Inst.,  AVRitehall-yard, 
S.AV.,  3 p.m.  Commander  V.  Lovett  Cameron,  “His 
Travels  in  Mesopotamia,  especially  with  Reference  to 
the  Proposed  Euphrates  Valley  Railway.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  Rev.  H.  R.  Haweis,  “ Old  Violins.” 
Philological,  University  College,  W.C.,  8 p.m.  Mr. 
Russell  Martineau,  “ The  Rheeto-Romanic  Dialect, 
Part  n.” 

Geological,  Burlington-house,  W.,  1 p.m.  Annual 

Meeting. 

PtOj’^al  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 
(Gidstonian Lectm-e.)  Dr.  Gower,  “Epilepsy.”  (Lec- 
ture I. ) 

Saturday,  Eeb.  21st... Royal  Institution,  Albermarle-street,  Ay., 
3 p.m.  Prof.  Ernst  Pauer,  “Joseph  Haydn”  (with 
Musical  Illustrations). 
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All  communications  for  the  Society  sTioiddbe  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.G. 


PBOCEEDINGS  OF  THE  SOCIETY. 


UNION  OF  INSTITUriONS. 

The  following  Institution  has  been  received 
into  Union  since  the  last  announcement  : — 

School  of  Science  and  Art,  Corporation  - street, 
hr e wca  st  le  - on  - Tyne . 

CANTOR  LECTURES. 

The  first  three  lectures  of  the  Second  Course  of 
Cantor  Lectures,  “ On  the  Manufacture  of  India- 
rubber  and  Gutta-percha,”  were  delivered  by 
Thomas  Bolas,  F.C.S.,  on  Mondays,  February  2, 
9,  and  16.  The  Lectures  will  be  printed  in  the 
Journal  during  the  summer  recess. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

Thursday,  Feb.  12th,  1880;  Henry  Doulton, 
Esq.,  Member  of  the  Council,  in  the  chair. 

The  paper  read  was — 

GAS  FURNACES  AND  KILNS  FOR 
BURNING  POTTERY. 

By  Hertert  Guthrie,  C.E. 

It  is  with  some  trepidation  I appear  before  you 
this  evening.  In  doing  so,  my  first  duty  is  to  ac- 
knowledge the  kind  assistance  rendered  me  by 
several  friends  in  the  preparation  of  my  paper  on 
“ Gas  Furnaces  and  Kilns  for  Burning  Pottery.” 

I hope  1 have  accumulated  sufHcicnt  material  to 
render  the  subject  interesting  to  you,  though  I do 
not  aim  at  a complete  or  exhaustive  essay,  as  sueh 
an  effort  would  require  a much  longer  time  than  I 
can  presume  to  occupy.  I shall,  first,  ask  your 
attention  to  the  manufacture  of  heavy  goods,  such 
as  bricks  and  tiles ; noticing  the  differences 
between  the  two  principal  modes  of  manufacture — 
“plastic,”  and  “ granular,”  or  semi-dry,  as  it  is 
sometimes  called — so  far  as  they  affect  kilning. 
After  which,  I propose  to  examine  the  process  of 
kilning,  and,  as  far  as  will  be  practicable  to-night, 
analyse  the  thermal  expenditure  of  the  two  repre- 
sentative kinds  of  kilning,  known  as  continuous 
and  non-continuous. 

Next,  I jjropose  to  compare  the  merits  of  solid 
as  against  gaseous  fuel,  and  the  modes  of  applying 
them  ; passing  on  from  this  to  the  differences 
between  firing  goods  of  the  heavy  description 
without  protection,  and  light  goods  with  protec- 
tion— namely,  those  burnt  in  seggars  ; and,  lastly, 
since  the  same  arguments  apply  to  lime-burning. 


I shall  ask  your  attention  to  that  topic,  for  a few 
moments  only,  before  closing. 

This  is  a large  programme  for  one  reading,  and 
I fear  I shall  be  able  to  do  it  but  scanty  justice. 
I shall  not,  however,  depart  from  the  sphere  of 
kilning  proper,  my  chief  aim  being  the  indication 
of  the  probable  limit  of  economy,  whilst  investi- 
gating the  possible  advancement  in  the  perfection 
of  work  and  the  economy  of  fuel. 

My  attention  was  first  particularly  drawn  to  this 
sub j ect  when  engaged  in  engineering  works  on  the 
Tyne  connected  with  fire-brick  making,  and,  from 
impromptu  experiments  I then  made,  I was  con- 
vinced that  fire-clays  could  be  formed  into  bricks 
by  the  dry  process.  Like  many  others  who  sud- 
denly think  they  are  very  clever,  and  have  made  a 
discovery,  I took  out  several  patents,  and,  as  you 
will  readily  suppose,  I had  to  pay  dearly  for  the 
information  I obtained.  Suffice  it  to  say,  I gather 
that,  where  a large  body  of  such  material  has  to  be 
treated  and  formed  into  one  solid  mass — such  as  a 
brick — the  essential  conditions  to  be  aimed  at  are 
the  forming  of  a vacuum,  the  supply  of  a lubri- 
cant, and  an  agitating  and  reciprocatory  motion 
during  consolidation. 

The  forming  of  a vacuum  has  been  attempted 
many  and  many  a time,  and  often  with  tolerable 
success.  There  have  been  patents  obtained  for  the 
introduction  of  a jet,  or  jets,  of  steam  into  the 
charge  of  granular  material  immediately  before 
compression.  The  idea  is  sound,  if  the  necessary 
mechanical  conditions  can  be  brought  about  as 
quicklj^  as  the  steam  condenses  upon  the  granules 
of  cold  clay.  But  this  seems  practically  impossible, 
for  the  steam  condenses  much  more  rapidly  than 
the  machine  can  close  the  mould  and  prevent  air 
rushing  in.  So  quickly,  in  fact,  does  the  condensa- 
tion occur,  that  it  all  lodges  among  the  first  few 
granules  it  meets  with.  Consequently,  when  the 
brick  is  relieved  of  the  pressure,  wet  patches  are 
seen,  wffiich  entirely  destroy  the  homogeneity  of  the 
mass.  Others  have  mixed  the  materials  with  hot 
water,  and,  by  so  creating  a partially  aqueous 
vapour,  have  met  with  better  success.  A further 
step  upon  this  is  the  heating  of  the  mass,  slightly, 
in  a steam- jacketed  cylinder,  or  mixing  mill,  caus- 
ing a more  aqueous  vapour  to  rise,  and  preventing 
too  quick  condensation  ; thus  stUl  more  success 
has  been  realised.  And  it  is  in  this  direction, 
I think,  with  two  other  points,  that  a greater 
degree  of  perfection  will  obtain.  There  is  a limit, 
though,  to  the  amount  of  heat  we  can  advan- 
tageously apply  in  this  Avay  ; for,  if  we  get  the 
material  to  a full  steam  heat  in  order  to  create  a 
jjerfectly  aqueous  vapour,  and  entirely  expel  the 
air,  we  are  no  better  off  than  when  we  applied  no 
heat  at  all,  just  because  we  have  brought  about 
that  condition  of  things  which  renders  the  steam 
as  non-condensable  as  the  air,  and  so  have  only 
substituted  one  non-condensable  element  for 
another  equally  objectionable.  It  is  true,  this 
aqueous  vapour  may’^,  and  does,  condense  under 
heavy  pressure.  This  condensation,  however, 
under  such  conditions,  is  only  momentary,  and,  if 
we  follow  it  to  the  next  step,  we  see  at  once 
v^hat  must  happen.  Here  is  a mass  of  matter,  at 
boiling  heat,  compressed  along  with,  at  least,  its 
own  bulk  of  avapourwhose  permanent  condensation 
necessitates  a large  extraction  of  heat.  If  the 
whole  of  the  charge  is  at  boiling  point,  we  have 
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nothing  to  absorb  that  beat;  consequently,  as 
soon  as  the  pressure  is  taken  ofP,  we  have  much 
the  same  result  as  before,  with  the  additional 
drawback  of  the  expense  of  the  apparatus.  So,  as 
the  effect  of  the  moulding  with  steam  will  be 
similar  to  that  of  moulding  with  air,  let  us  follow 
that  for  a few  moments.  Supposing  we  have  a 
charge  of  loose  granular  clay  in  a box,  containing 
1 00  cubic  inches,  the  amount  of  solid  matter  would 
be  about  40  per  cent. ; the  brick,  or  tile,  when  made, 
would  be  as  nearly  as  possible  50  per  cent,  of  the 
original  amount.  We  thus  have  60  cubic  inches  of 
air  to  squeeze  into  10  cubic  inches.  ISTow,  this 
reduction  of  bulk  would  create  a pressure  of  about 
75  lbs.  per  square  inch,  without  allowing  for 
increase  of  temperature;  and,  after  allowing  for 
increase  of  temperature,  presuming  we  start  at 
60®,  we  have  a pressure  of  about  160  lbs.,  or  11 
atmospheres.  But  this,  of  course,  is  supposing 
no  air  or  heat  is  lost,  which  is  not  the  case.  A 
great  loss  of  air  occurs  between  the  loosely-fitting 
mould  and  the  dies,  and  of  heat  to  the  clay  and 
machinery,  neither  of  which  can  be  even  approxi- 
mately estimated.  But,  for  argument’s  sake, 
suppose  we  say  that  one-tenth  of  this  amount 
remains,  can  we  hope  to  solidify  raw  clays 
sufficiently  to  stand  even  16  lbs.  per  square  inch, 
equalling,  in  an  ordinary  brick,  a total  tendency 
to  rupture  of  640  lbs.  ? I cannot  believe  that  any- 
thing like  this  is  realised.  To  go  through  these 
figures,  however,  serves  to  show  what  great  diffi- 
culties there  are  to  contend  with,  and  what  little 
hope  we  may  have  of  overcoming  them  by  any 
merely  mechanical  arrangement.  It  is  true,  that 
if  we  allow  the  pressure  to  remain  upon  the  article 
for  a considerable  length  of  time,  the  air  will 
gradually  dissipate,  and  its  evil  effect  be  over- 
come ; and  that  the  duration  of  pressure  might  be 
considerably  shortened  if  the  mould  could  be  par- 
tially stripped  off  without  removing  much  of  the 
pressure,  so  as  to  expose  part  of  the  article  to  the 
atmosphere,  as  this  would  allow  the  air  to  escape, 
and  the  pressure  could  then  be  gradually  removed 
without  fear;  but  this,  again,  would  take  time,  for 
the  then  very  close  proximity  of  the  granules  would 
offer  such  increased  resistance  to  the  passage  of  air 
that  we  could  not  expect  anything  but  rupture  with- 
out dwelling  upon  it  an  impracticable  length  of  time. 
It  is  clear,  then,  since  we  cannot  afford  the  opera- 
tion to  occupy  much  time,  that,  if  it  is  to  be  done 
atall,  it  mustbeinapermanently  condensable  atmo- 
sphere, and  to  do  this  with  an  aqueous  vapour,  there 
must  be  sufficient  margin  in  the  temperature  of  the 
clay  and  its  moisture  to  absorb  all  the  latent  heat  of 
the  steam  in  the  charge.  So,  if  we  find  this  out,  we 
know  the  maximum  heat  at  v^hich  we  dare  intro- 
duce the  clay  into  the  mould.  Now,  since  the 
finished  article  has  space  in  it,  unoccupied  by  solid 
matter,  equal  to  10  cubic  inches,  we  may  allow 
that  amount  of  air  to  go  in  without  detriment  to 
the  result.  There  will  be  a double  advantage  in 
doing  this ; for,  besides  reducing  the  quantity  of 
steam  to  be  condensed,  it  brings  about  a condition 
by  which  we  are  able  to  use  an  aqueous  vapour,  at 
a temperature  much  beloAV  boiling  point.  An 
atmosphere  containing  50  cubic  inches  of  steam 
and  10  of  air  can  be  obtained  by  a temperature  of 
200®.  The  latent  heat  here  to  be  absorbed  is  only 
•966  thermal  units.  Supposing,  then,  we  heat  the 
whole  charge  up  to  200®,  what  margin  have  we  for 


the  absorption  of  this  ‘960  units  ? To  raise  40  cubic 
inches  of  clay— which  equals  nearly  2^  lbs. — from 
200®  to  212®  would  require  5 '4  thermal  units;  and 
to  heat  the  water,  equalling  about  ^Ib.,  Avould  re- 
quire ‘75  thermal  units,  making,  in  all,  6‘  15  thermal 
units,  or  about  seven  times  the  reserve  required. 
Since  the  whole  object,  however,  is  to  perform  the 
operation  quickly,  we  must  have  a good  margin. 
The  clay  is  a fixed  material,  and  is  limited  in  its 
immediate  influence,  to  the  amount  of  surface  i)rc- 
sented  to  the  vapour  surrounding  it.  But  the  water 
alone  is  almost  sufficient  to  do  the  work;  therefore, 

I think,  we  may  safely  reckon  that  the  clay  can  do 
the  rest.  The  mass,  when  finished,  will  not  have 
been  raised  2®. 

It  might  be  said  at  this  stage,  that  the  expense 
of  heating  the  materials  to  this  extent  would  be 
considerable,  and  a serious  item  in  the  cost  of 
manufacture  in  common  articles  like  bricks.  If 
we  look  a little  further,  however,  I thinli  it  can 
be  shown  that  it  is  not  so.  The  heat  imparted 
can  be  made  to  do  its  full  share  of  the  work  of 
drawing  off  the  moisture,  if  surface  condensation 
be  prevented  by  placing  the  articles  in  a warm 
atmosphere.  The  amount  of  thermal  energy  avail- 
able in  the  goods  at  this  point  is  90‘5  units,  being 
the  amount  required  to  raise  40  cubic  inches  of 
clay  from  60®  to  200®.  We  have  supposed  10  per 
cent,  of  moisture  to  be  in  the  clay,  equalling  about 
1 ft).  Now,  to  evaporate  ^ lb.  of  water,  we  require 
241  thermal  units.  We  have  90  units  ; therefore, 
ths,  or  rather  more  than  a third  of  the  mois- 
ture, will  be  driven  off  by  the  heat  remaining  in  the 
goods  at  completion. 

The  next  point  to  bo  noticed  is  the  lubricant 
employed  for  enabling  the  granules  of  the  charge 
to  slip  upon  one  another,  and  get  into  close  con- 
tact to  enable  them  to  poke  their  noses  (as  it  were) 
between  their  neighbours,  and  into  all  the  little 
crannies  they  can  find,  and  not  stick  wherever  they 
first  touch  as  when  no  lubricant  is  employed.  This 
is  a point  seldom,  I think,  fully  considered,  though 
often  ignorantly  allowed  for,  from  the  simple  fact 
that  we  know  by  experience  that  articles  made 
from  almost  dry  material  are  never  so  sound  and 
dense  as  those  made  with  an  amount  of  moisture. 
Oil  would,  probably,  be  the  best  lubricant,  simply 
as  such;  but,  for  ordinary  heavy  goods, it  would  be 
too  expensive,  and  for  the  better  class  of  goods  it 
would  not  do ; in  many  cases,  on  account  of  its  effect 
upon  their  colour.  But  water  is  a good  lubricant ; 
it  is  cheap,  and  it  is  contained  to  a large  extent 
naturally  in  most  clays,  and  to  some  extent  in  all. 
Further,  besides  water  being  a lubricant,  it  is  the 
source  of  our  aqueous  atmosphere,  and,  therefore, 
answers  the  double  purpose. 

The  third  point  essential  for  a good  and  sound 
result,  and  the  perfecting  of  the  corners  and  surface, 
is  the  movement  of  the  granules  about  one  another 
in  a way  that  will  assist  the  lubricant  in  its  office ; 
and  this,  it  seems  to  me,  can  be  best  done  by  caus- 
ing a reciprocatory  movement  of  the  dies  or  inould 
during  pressure,  for  such  a movement,  while  it 
assists  the  lubricant  to  bring  the  particles  together 
throughout  the  mass,  rubs  the  convex  and  angular 
corners  off  the  granules  on  the  surface  and  forms  a 
polished  and  compact  face.  It  has,  also,  the 
additional,  and  perhaps  the  more  important, 
feature  still,  of  improving  and  strengthening  the 
corners ; as  you  will  see,  if  you  follow  the  process 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  February  20,  1880. 


237 


through  in  your  minds.  The  friction  of  the  mould, 
when  travelling  in  one  direction,  with  the  charge 
underpressure,  drags  along  with  it,  with  intensified 
power,  the  granules  close  to  the  surface ; grinding 
off  the  tips  of  those  granules,  and  sweeping  the 
dust  into  the  interstices  of  the  charge  and 
the  corners  of  the  mould  at  one  side,  and,  by  re- 
versing the  motion  into  the  corners,  on  the  opposite 
side,  and  so  making  the  surface  and  edges  more 
dense,  smooth,  and  strong  than  the  body  of  the 
article  itself  ; whereas,  without  this  movement,  the 
reverse  is  the  case.  But,  in  spite  of  all  these 
arrangements,  we  cannot  hope  to  bring  the 
particles  together  with  anything  like  the  same 
amount  of  contact,  or  with  anything  like  the  same 
amount  of  soundness  in  the  raw  condition,  as  by 
the  plastic  process.  I am  not  forgetting  the  success 
this  process  has  met  with  in  button-making,  and 
even  larger  articles,  such  as  tiles.  I must  remind 
you  that  I am  dealing,  at  the  present  moment, 
with  the  still  larger  class  of  articles,  such 


as  bricks,  heavy  tiles,  and  terra  cotta,  where 
the  circumstances  are  materially  altered,  the 
expense  of  manufacture  being  small  compared 
with  the  weight  of  the  materials.  In  the  former 
case,  the  expenditure  of  a little  heat  and  a vast 
amount  of  mechanical  force  would  be  but  a small 
matter ; but,  ui  the  latter  case,  it  would  make  all  the 
difference  between  success  and  failure,  from  a com- 
mercial point,  however  perfect  the  articles  when 
finished.  The  expense  of  treating  large  bodies  of 
clay  as  has  been  suggested  Incomes  an  item  in 
cost  of  plant,  but  the  thermal  expenditure  by  such 
a mode  of  treatment  need  not  be  lost,  for,  as  1 have 
already  stated,  it  is  made  to  do  double  duty — first, 
serving  to  assist  the  solidifying  of  the  mass,  and 
afterwards  to  carry  off*  its  due  share  of  moisture ; 
so  that  an  argument  against  such  a process,  as 
costing  so  much  additional  for  heating  the  material, 
would  not  stand,  the  expenditure  being  no  more 
than  is  now  experienced.  I may  just  state  that 
my  experience  has  confirmed  me  in  the  opinions 


here  set  forth,  as  I have  always  found  the 
best  bricks  made  w’here  warm  materials  have 
been  used.  But  I have  not  yet  seen  one  process 
having  all  the  points  provided  for.  It  is  not  my 
intention,  however,  to  come  to  general  conclusions 
as  to  which  process  is  best,  as  the  merits  of  either 
must  be  considered  in  reference  to  the  particular 


material  to  be  manufactured,  my  object  being 
only  to  point  out  certain  items,  and  trace  their  in- 
fluence upon  the  thermal  expenditure  throughout 
the  whole  process  of  manufacture. 

I will  now  pass  on  to  kilning — including,  of 
course,  the  drying  stage,  for  that  really  belongs  to 
it  in  our  present  inquiry — and  endeavour  to  discuss 
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the  advantages  and  disadvantages  of  the  granular 
and  plastic  systems,  both  as  to  result  in  quality 
and  thermal  expenditure.  The  general  experience 
is  that  the  granular  system  requires  a greater  ex- 
penditure of  fuel  than  the  plastic.  i?fow,  why 
should  this  be  ? We  have  nothing  like  the  same 
amount  of  moisture  to  drive  out.  We  have, 
generally,  more  material  pressed  into  a given  space, 
which  proves  the  superiority  in  density ; and  in 
spite  of  these  proofs,  practice  shows  we  spend 
more  fuel  in  burning  than  is  consumed  by  goods 
made  plastic,  and,  as  a rule,  get  a worse  result.  I 
account  for  it  in  this  way.  Bricks  made  by  the 
wet  or  plastic  process  contain  so  much  moisture, 
that  is  to  say,  are  so  well  supplied  with  lubricating 
matter  that  the  particles  slip  upon  one  another 
with  very  great  ease.  Now,  with  the  constant 
agitation  clay  experiences  while  under  the  pro- 
cess of  pugging  and  moulding,  every  movement  of 
the  granules  upon  one  another  tends  to  get  them 
more  compact ; and,  when  two  flat  surfaces  get  near 
to  one  another,  they  are,  by  the  influence  of 
capillary  attraction,  brought  into  close  surface-to- 
surface  contact,  and,  by  the  same  force,  are  held  in 
that  position  with  great  tenacity. 

I should  imagine  the  final  settling  down  of  such 
a mass  of  particles  to  form  some  such  arrange- 
ment as  shown  in  Fig.  1.  (See  previous  page.) 
Hence,  though  the  finished  article  may  be  very 
porous,  it  is,  at  the  same  time,  very  strong,  owing 
to  the  amount  of  surface-connection  between  the 
granules ; which  not  only  accounts  for  the  superior 
strength  of  the  goods,  when  in  the  raw  state,  over 
those  made  by  the  granular  process,  but  also  for 
their  superiority  over  that  class  of  goods  generally. 

And  now,  to  turn  to  the  so-called  dry  process, 
let  us  see  what  arrangement  the  granules  are  likely 
to  take  up  in  relation  to  each  other,  and  note  the 
differences  between  this  and  that  of  the  plastic 
process.  I should  think  the  granules  in  ti:is  case 
would  come  together  in  quite  a promiscuous  way, 
and  lie  together  with  their  corners  digging  into 
one  another  at  all  angles  and  positions  imaginable, 
something  like  my  next  sketch.  Fig.  2. 

Now,  if  this  is  so,  it  at  once  accounts  for  the 
weakness  of  the  article ; for,  it  is  evident,  granules 
coming  together  thus  have  nothing  like  the  same 
amount  of  surface -connection  with  one  another  as 
was  shown  in  the  former  case.  Had  it  been 
possible  to  obtain  microscopical  sections  of  articles 
in  this  state,  I do  not  think  we  should  find  our 
drawings  very  different.  Even  if  we  examined 
the  articles  when  burnt,  supposing  both  kinds  to 
be  burnt  at  the  ordinary  temperature  that  would 
make  sound  plastic  goods,  I think  we  should  find 
very  little  alteration  in  the  arrangement  of  the 
granules.  But,  to  make  granular  moulded  goods 
sound,  we  must  subject  them  to  a vitrifying  heat; 
for  ,80  soon  as  vitrification  sets  in,  the  corners  of 
the  granules  begin  to  melt,  and,  at  the  same  instant, 
the  capillary  forces  have  an  opportunity  of 
slowly  acting  upon  the  soft  matter  surrounding 
each  granule ; and,  although  these  granules  are, 
I)erhaps,  not  sufficiently  free  to  tuin  about  and 
assume  an  arrangement  similar  to  that  of  the 
plastic  system,  they,  nevertheless,  gain  surface 
contact  by  the  gradual  flattening  of  the  corners 
and  the  partly  melted  matter  clinging  about  the 
points  of  contact,  as  shown  in  the  sketch.  Fig.  3, 
by  which  means  the  surface  contact  can  be  made 


as  great  as  by  the  other  process.  But,  to  do  this, 
we  must  have  properties  in  the  clay  that  are  not 
always  found,  and,  in  fact,  the  less  pure  surface 
clays  used  in  the  manufacture  of  common  bricks, 
tiles,  and  pottery,  cannot  very  easily  be  brought 
to  this  point  without  great  risk  of  a large  portion 
being  spoilt  by  distortion. 

I will  now  pass  on  to  the  consideration  of  the 
thermal  expenditure  in  kilning,  which  properly 
comes  under  four  heads  : — 

Firstly,  that  of  driving  off  the  very  apparent 
moisture,  called  “ Drying.” 

Secondly,  that  of  driving  off  the  remaining 
portion  of  loose  moisture,  called  “Steaming.” 
Thirdly,  that  of  driving  off  the  fixed  or  combined 
moisture,  called  “Calcining,”  and  generally  in- 
cluded under  the  last-named  head  of  “ Steaming.” 
And  fourthly,  that  of  bringing  about  a more  or 
less  state  of  vitrification,  called  “Burning,” 

In  the  plastic  process,  the  whole  four  heads  have 
to  be  taken  separately  into  account ; but  in  the 
granular  process  they  may  be  considered  as  only 
three,  the  drying  and  steaming  being  merged  into 
one  stage.  For  while,  by  the  wet  process,  the 
goods  have  to  be  stoved  or  dried  on  floors  before 
being  put  into  the  kiln,  by  the  granular,  they  may 
be  placed  at  once  in  the  kiln  for  steaming. 

Referring  to  the  table,  the  totals  show  the  ex- 
penditure of  thermal  units  and  fuel  throughout 
the  process  of  kilning,  by  the  two  different  systems 
of  “thorough  drying”  prior  to  being  placed  in 
the  kiln,  as  is  compulsorily  adopted  by  those  using 
ordinary  kilns  and  “ partial  drying,”  as  is  often, 
though  not  always,  adopted  by  those  using  con- 
tinuous or  other  special  kilns.  I will  ask  you 
to  notice  a conclusion  we  may  fairly  draw  from 
the  first  part  of  this  table,  which  may  be  of 
some  importance ; you  will  see  more  by  the 
latter  process  that  769  more  thermal  units 
are  required  than  by  the  former.  The  reason 
of  this  is  not  far  to  seek,  the  whole  difference 
being  accounted  for  by  the  fact  that  five  parts  of 
the  water  have  to  be  heated  a second  time  in  the 
latter  case  and  not  in  the  former.  It  may  be 
noticed  that  the  figures  shown  for  the  dry’-ing  pro- 
cess are  large.  Perhaps  so.  You  must  remember, 
however,  that  they  do  not  represent  the  actual 
fuel  consumed,  but  the  equivalent  of  work  done ; 
and,  as  I had  only  one  object  in  view  when  com- 
piling them  (so  far  as  the  drying  is  concerned),  and 
as  the  actual  practice  would  not  in  any  way  inter- 
fere with  the  proportion,  I preferred  keeping  to 
the  actual  thermal  equivalent  of  work  done  rather 
than  speculate  upon  the  greatly  varying  practice 
of  manufacture,  whether  from  the  expenditure  of 
fuel,  or  the  utilising  of  natural  advantages,  such 
as  sun-drying  and  draught  of  air,  or  any  of  the 
proportions  of  both  together.  I say,  whatever 
may  be  spent  in  this  direction,  the  fact  remains  the 
same,  viz.,  that,  if  goods  have  to  be  placed  specially 
for  drying,  either  on  a flat,  or  in  hacks  or  stoves, 
it  is  dead  loss  to  put  them  in  a kiln  before  being 
dried  to  the  fullest  extent  they’’  are  capable  of  in  that 
position.  Certainly,  in  some  cases,  the  interest  on 
the  cost  of  extra  drying  accommodation  will 
counterbalance  this;  but,  in  most  cases,  a very 
short  calculation  will  establish  the  maxim,  “ If  you 
dry  at  all,  dry  thoroughly.”  Having  shown  this, 
we  may  strike  out  the  drying  process,  and  consider 
the  remainder  independently.  Doing  this,  we  find 
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that  ordinary  plastic-made  bricks  of  common  clay 
require  8 cwt.  2qr.  11-2  lbs.  of  fuel  per  1,000  to 
burn  in  an  ordinary  open  kiln,  calculating  tons 
to  the  1,000  ; and  this  is  exactly  what  we  find  in 
practice  with  the  common  clays  and  kilns  of  the 
Lancashire  district.  This,  however,  is  universally 
acknowledged  to  be  a wasteful  way  of  burning ; 
knowing  which,  I have  made  this  analysis  to  see 
how  much  can  (under  the  most  perfect  system)  be 
utilised,  and  how  much  is  necessarily  lost  in  the 
process. 

Firstly,  then,  the  whole  of  the  fuel  expended  in 
raising  the  moisture  and  water  of  combination  to 
the  evaporating  point  is  inevitably  lost ; and, 
secondly,  the  whole  of  the  fuel  used  to  supply  the 
heat  absorbed  by  becoming  latent  in  the  steam  of  this 
water  is  also  necessarily  lost.  Thesetwoitems,by  the 
thorough  drying  system,  amount  to  2 qrs.  20’2  lbs., 
and  1 cwt.  1 qr.  2 lbs.  respectively,  making  a total 
of  2 cwt.  0 qrs.  2 lbs.  for  the  removal  of  the  water, 
the  further  item  of  6 cwt.  2 qrs.  9 lbs.  being 
required  solely  for  raising  the  clay  to  the  neces- 
sary heat.  Here,  then,  we  have  a total  expenditure 
of  8 cwt.  2 qrs.  11*2  lbs.  of  fuel  per  1,000  of 
common  bricks,  a result  which,  as  I have  already 
remarked,  is  experienced  in  the  Lancashire  district 
in  what  is  known  as  open  kilning. 

I have  said  that  all  items  included  in  the  2 cwt. 
2 lbs.,  used  in  expelling  the  water,  are  lost,  but  it  is 
not  so  with  the  other  and  larger  part.  In  the  first 
case,  the  heat  is  actually  carried  away ; in  the 
second,  it  is  still  there  when  we  have  done  with  it, 
and  can,  with  specially  constructed  kilns,  be  uti- 
lised to  a very  great  extent.  In  the  next  item,  I 
have  endeavoured  to  show  the  amount  we  might, 
and  do,  recover  in  these  special  kilns.  In  re-using 
a heat,  we  must  always  remember  its  value  has  to 
be  discounted,  just  as  we  discount  the  actual 
thermal  power  of  coal,  and  estimate  its  effective 
power  at  from  half  to  two-thirds.  There  is,  firstly, 
the  item  of  ashes ; secondly,  the  item  of  air  of 
consumption  ; and,'  thirdly,  that  of  conduction  and 
radiation.  The  first  two  items,  in  re-using  a heat, 
do  not  occur  ; therefore,  in  this  condition,  it  is  of 
more  value  than  as  solid  coal.  Loss  by  radiation 
and  conduction,  however,  must  be  allowed  for,  and, 
in  the  item  of  burning  common  goods,  I estimate  the 
increased  value  is  j us  t counterbalanced  by  the  further 
loss  in  conduction  and  radiation.  I do  not  suppose, 
either,  that  more  than  two-fifths  of  the  items  uand 
h can  be  utilised  ; nevertheless,  out  of  33,264  units 
of  heat  in  the  goods  at  completion,  28,440  can  be 
utilised ; or,  out  of  6 cwt.  2 qrs.  9 lbs.  of  fuel,  we  can 
use  an  equivalent  of  5 cwt.  10  lbs.,  and  bring  the 
total  expenditure  from  8 cwt.  2 qrs.  11*2  lbs.  to  only 
2 cwt.  3 qrs.  II'O  lbs,  results  closely  agreeing 
with  the  practice  at  Mr.  Bridge’s  works  at  Burs- 
cough. 

To  carry  this  still  further,  as  would  be  the  case 
with  the  treating  of  more  refractory  goods,  we 
must  allow,  in  obtaining  the  higher  heat,  a larger 
discount  in  the  effective  power  of  the  fuel ; for,  it  is 
evident,  the  greater  the  difference  between  the  in- 
ternal and  external  temperatures,  the  greater  is  the 
amount  of  loss  by  conduction  and  radiation.  I have, 
therefore,  as  you  will  see,  estimated  the  effective 
power  of  small  coal,  up  to  and  including  the 
calcining  stage,  at  6,000  thermal  units  per  lb. ; 
for  the  burning  of  common  goods,  at  5,500  thermal 
units  per  lb. ; and,  for  the  burning  of  the  more 


refractory  goods,  at  5,000  thermal  units  per  lb.  I 
have  further  estimated  that  about  100  per  cent,  of 
the  heat  required  to  burn  the  common  goods  goes 
up  the  chimney,  and  150  per  cent,  is  thus  lost  in 
burning  the  more  refractory  ware.  The  diagram, 
which  I will  come  to  presently,  will  show  why  I 
have  taken  these  figures. 

Here,  then,  with  open  firing,  we  have  a total 
expenditure  of  16  cwt.  12'5  lbs.  of  fuel  in  burning 
3^  tons  of  fire-clay  goods.  With  this  higher  heat, 
though,  we  must  allow  an  extra  discount  on  its 
effective  power,  for  the  same  reason  that  we  allowed 
an  extra  discount  on  the  effective  power  of  the 
coal.  This  I have  put  at  20  per  cent.,  showing 
the  total  spent  in  a continuous  kiln,  when  treating 
this  kind  of  goods,  to  be  5 cwt.  1 qr.  20*2  lbs.  ; 
figures  very  near  to  the  practice  of  the  Cattybrook 
Company,  near  Bristol,  and  exactly  the  same  pro- 
portion between  the  former  and  present  expendi- 
ture. 

Eeferring  to  the  diagram  (p.  241),  the  perpen- 
dicular height  is  scaled  to  degrees  of  Fahrenheit  as 
well  as  feet,  and  the  horizontal  to  feet  only.  The 
space  between  the  left  hand  end  and  the  inter- 
mediate perpendicular  line  rej>resents  the  extent 
of  an  ordinary  kiln,  and  the  total  length  represents 
that  portion  of  a continuous  kiln  occupied  by  the 
progressing  part  of  the  heat.  The  firing  is  sup- 
posed to  take  place  at  the  extreme  left,  the  colours 
representing  the  different  stages,  as  indicated  in  the 
table ; the  curved  lines  showing  the  temperature  at 
any  given  point.  The  first  division  at  the  bottom 
shows  the  steaming  stage.  The  next  indicates 
the  calcining  stage.  The  division  above  that 
again,  the  first  burning  stage  ; and  the  two 
upper  divisions,  the  burning  stage  of  the  more 
refractory  goods.  And  now  I can  explain  why 
I allowed  100  per  cent,  as  wasted  up  the  chimney 
of  a kiln  burning  common  goods,  and  150  per 
cent,  in  a kiln  burning  the  more  refractory 
goods. 

If  we  test  a continuous  kiln,  we  shall  find  the 
temperatures  not  very  far  from  those  indicated  in 
the  diagram  by  the  curved  line ; therefore,  if  we 
calculate  the  area  of  the  burning  stage  beyond  the 
intermediate  perpendicular  line  and  the  end,  and 
enclosed  between  the  curved  line  and  the  exit  tem- 
perature line,  we  find  that  amount  of  heat  utilised, 
which  must  be  the  amount  that  would  otherwise 
have  gone  up  the  chimney.  The  deduction  for  loss 
by  conduction  and  radiation,  however,  has  not 
been  made;  lines,  therefore,  showing  the  actual 
temperature,  would  be  below  these.  In  my  cal- 
culations so  far,  I have  supposed  the  temperature 
of  the  exit  gases  to  be  500*='.  This,  however,  though 
a fair  estimate  for  a steam-boiler  furnace,  is 
found  to  be  much  higher  than  necessary  for  a 
continuous  kiln  of  good  construction.  At  the 
Cattybrook  Company’s  works,  180®  is  found  suf- 
ficient to  maintain  a good  draught.  We  may, 
therefore,  make  a further  little  modification  in  our 
calculations,  and  reckon  that  part  of  the  items  e 
and  / are  carried  off  by  this  spare  heat,  reducing 
the  exit  temperature  to  between  200®  and  300®, 
and  the  fuel  expenditure  to  the  amounts  shown  by 
the  final  figures  in  the  table. 

And  now,  while  you  have  these  figures  in  your 
minds,  allow  me  to  draw  your  attention  for  a few 
moments  to  the  matter  of  cost  in  kilning. 

We  hear,  occasionally,  of  individuals  achieving 
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wonderful  results,  such  as  the  burning  of  damp, 
semi-dry  made  bricks  for  3d.  per  1,000.  hiow,  if 
the  figures  I have  put  before  you  are  at  all  near  the 
truth,  how  can  we  reconcile  such  reports  with 
facts  ? We  may  take  the  second  column  of  the 
table  to  fairly  represent  the  case  of  semi-dry  kiln- 
ing, ignoring  the  first  item  of  drying,  and  here  we 
find,  after  making  all  allowances  possible,  that  not 
less  than  3 cwt.  1 qr.  4 lbs.  of  fuel  is  required  to  do 
the  work.  But,  supposing  we  do  make  a little 
reduction,  on  the  argument  that  we  may  cool  the 
draught  in  the  chimney  still  further,  and  call  it 
3 cwt.  In  the  middle  of  the  coal  fields*  of  Lanca- 
shire (and  I do  not  think  that  district  is  any 
exception  to  the  rule,  unless  it  be  that  of  cheapness, 
quality  taken  into  account),  we  do  not,  as  a rule, 
hope  to  buy  coals  fot  less  than  5s.  per  ton,  deliveied 
at  the  kiln  side.  This,  then,  at  5s.  per  ton,  and 
3 ewt.  per  1,000,  represents  a cost  of  9d.  per  1,000. 

What  can  we  think  then,  when  we  hear  asser- 
tions of  this  kind,  just  broadly  stated  as  though 
there  were  no  extraordinary  circumstances  about 
the  case,  except  that  of  their  own  ability  of 
manipulation.  Ido  not  say  that  even  9d.,  cannot, 
under  any  circumstances,  be  encroached  upon. 
But  I do  say,  that  when  extraordinary  circum- 
stances occur,  such  as  an  unusually  mild  material, 
an  unusually  cheap  fuel,  or  an  unusual  amount  of 
drying  or  stoving  brings  about  these  apparently 
extraordinary  results,  it  is  hardly  the  truth  to 
state  the  one  without  the  other. 

To  return  to  the  subject  of  the  table  and 
diagram,  you  will,  perhaps,  notice  that  tne  amount 
of  moisture  is  large.  So  it  is,  as  large  as  any  case 
I know  of.  But  whether  it  is  large  or  small  to 
begin  with,  it  makes  no  difference  to  the  final 
results  ; for,  as  I have  previously  stated,  I had 
but  one  object  in  dealing  with  the  drying  stage, 
namely,  that  of  showing  the  difference  between 
“thorough  drying  ” and  “ partial  drying.”  Not 
that  the  equivalent  of  fuel  in  this  item  correctly 
represents  the  actual  amount  of  fuel  used  in 
practice,  though  it  does  represent  the  amount  of 
work  done.  The  calculations  are  made  j)er  lb.  of 
material  remaining  at  the  several  points  ; the  per- 
centages at  the  begining,  therefore,  do  not  effect 
the  results  at  the  conclusion.  Thus  the  4 lbs.  of 
water  of  combination,  shown  at  the  calcining  stage 
(though  4 per  cent,  of  the  original  quantity), 
would  appear,  in  an  analysis,  as  6*35  per  cent., 
w’hich  is  about  an  average.  Silicious  clays  being, 
perhaps,  only  a third,  whilst  aluminous  clays  are, 
probably,  double  that,  I have,  therefore,  auned 
throughout  at  an  ordinary  range  of  tilings,  though 
I am  fully  aware  that  there  are  many  cases  beyond 
the  extremes  I have  shown  in  either  direction.^ 
Before  considering  the  different  modes  of  firing 
and  comparing  gaseous  fuel  with  solid,  I will  just 
notice  the  question  of  speed,  so  far  as  any  difference 
is  shown  between  short  draughts  or  ordinary  kilns, 
and  long  draughts  or  continuous  kilns.^  The  time 
occupied  in  what  is  called  the  steaming  period, 
which  really  includes  the  calcining  period,  varies 
considerably  in  different  clays,  from  the  amount  of 
combined  water,  ranging  as  it  does  from  an  almost 
imperceptible  quantity  up  to,  say,  14per  cent. ; nor  is 
this  the  only  item  influencing  the  speed.  I do 
not,  however,  wish  to  do  more  here  than  recognise 
that  there  is  a great  difference.  There  is  also  a 
difference  in  the  speed  of  absorption  of  heat  during 


DiAorjL-Nr  OF  Theemal  U.vits  expended  in  the  Manu- 
FACTUEE  OF  Heavy  Clay  Goods.— Total  Lexgtii, 
.50  Feet. 


242 


JOURNAL  OF  THE  SOCIETY  OF  AETS,  February  20,  1880. 


tlie  bumiug  process.  Now  these  differences  may 
have  a considerable  effect  upon  the  treatment, 
when  comparing  the  two  systems.  For  argument 
sake,  supposing  the  calcining  heat  of  a certain 
clay  penetrated  at  the  rate  of  10  ft.  per  day,  and 
its  burning  heat  at  20  ft.,  it  is  evident  that  the 
average  rate  of  kilning  would  progress  at  the 
speed  of  15  ft.  per  day ; but  in  a continuous  kiln, 
since  all  the  stages  are  going  on  at  the  same  time, 
the  speed  must  necessarily  be  that  of  the  slowest 
item,  unless  special  arrangements  be  made  to 
correct  this  evident  disadvantage  of  the  con- 
tinuous system  in  the  treatment  of  such  clays.  In 
the  case  supposed  above,  without  any  such  special 
arrangement,  the  speed  would  only  be  10  ft.  per 
day  in  a continuous  kiln,  but  if  the  steaming  and 
calcining  stages  are  assisted  by  extra  fires  some 
little  distance  ahead  of  the  burning  fires,  this  loss 
of  speed  can  be  made  up. 

So  far  it  has  been  assumed  that  the  fuel  used  is 
coal,  and  the  mode  of  burning  it  (in  the  common 
kilns  at  any  rate)  an  ordinary  fire.  It  will  be 
well,  now,  to  compare  the  differences  between 
burning  with  solid  coal  and  with  gas.  The  actual 
thermal  power  of  solid  carbon  burning  to  carbonic 
acid  is  12,906  thermal  units  per  lb. ; which  may  be 
taken  for  my  present  purpose  as  representing  coal. 
The  gas  we  use  for  such  purposes  is  practically 
carbonic  oxide,  which  has  a thermal  power  in 
burning  to  carbonic  acid  of  10,411  thermal  units 
per  lb.  of  carbon.  To  begin  with,  then,  we  notice 
that  the  value  of  fuel  in  the  form  of  gas  is  about 
20  per  cent,  less  than  that  in  the  form  of 
coal,  as  is  well-known,  though  fuel  in  this  form 
has  compensating  advantages,  such  as  is  shown 
in  Dr.  Siemens’  regenerative  furnaces,  where 
the  means  by  which  this  loss  is  made,  is  the 
means  by  which  we  gain  a greater  advantage,  the 
balance  being  left  in  favour  of  gas.  And  many 
gas  kilns  have  been  patented  by  Dr.  Siemens 
and  others,  worked  upon  this  regenerative 
principle,  and  modifications  of  it ; but  none 
of  them  have  met  with  the  success  hoped 
for,  and  why  ? Firstly,  we  have  the  dis- 
advantage of  20  per  cent,  in  the  fuel,  as  I have 
already  shown ; and  this  20  per  cent,  of  differ- 
ence is  supposing  that  the  gas  is  perfectly  made, 
which  rarely  is  the  case  in  practice,  for  air 
leaks  in,  or  gas  leaks  out  ; either  way  it  is 
a loss ; and  then  a portion  of  the  carbon 
deposits  in  the  flues  in  the  form  of  soot,  and 
costs  money  to  remove.  The  more  important 
deposit,  however,  and  costing  still  more  to  remove, 
is  that  of  the  hydro -carbons,  namely,  tar  and 
pitch.  As  a matter  of  fact,  an  average  sample  of 
coal,  burning  to  carbonic  acid,  yields  10,376  units 
from  its  carbon,  and  2,630  units  from  its  hydrogen, 
making  in  all  13,006  units.  Now,  a very  large 
portion  of  this  hydrogen  is  lost  in  the  flues  of  a 
gas  arrangement,  and,  with  it,  the  portion  of 
carbon  with  which  it  combines,  so  that,  altogether, 
the  imperfections  are  great,  requiring  the  advan- 
tages of  the  gaseous  state  to  be  very  great  to  com- 
pensate and  make  it  worth  while  to  incur  the  ex- 
pense of  forming  gas-producers,  dampers,  flues, 
valves,  and  ground,  all  being  items  against  the  use 
of  gaseous  fuel.  But,  can  any  of  these  disadvan- 
tages be  surmounted  ? I thought  so  a few  years 
ago,  and  took  out  a patent  thereon,  one  form  of 
which  is  represented  in  the  figures  on  p.  243, 


and  which  I will  now  describe  following  the 
same  course  of  development  it  took  in  my  mind 
at  the  time ; and  which  sprung  from  the  question — 
Why  not  put  the  gas-producers  within  the  kiln  ? 
If  this  can  be  done,  the  first  thing  we  save  is  the 
difference  in  the  thermal  value  of  the  fuel ; for  then 
we  have  the  heat  generated  in  the  making  of  the 
gas,  amounting  to  2,495  thermal  units,  added  to 
that  of  10,411  thermal  units  from  the  gas,  making 
12,706  thermal  units,  the  full  value  of  solid  carbon 
burning  to  carbonic  acid  direct.  If  this  can  be,  we 
further  save  the  precipitation  of  solid  carbon  in 
the  form  of  soot,  as  well  as  the  hydro -carbons,  or 
tar  and  pitch.  We  further  save  all  possible  risk  of 
loss  by  leakage  and  imperfect  firing.  We  save  the 
cost  of  the  greater  part  of  the  gas-producers,  flues, 
and  valves  ; and,  lastly,  we  save  all  possible  risk 
of  explosion,  for  the  gas  being  at  a high  tempera- 
ture ignites  the  instant  it  meets  with  air,  rendering 
explosion  impossible. 

Having  come  to  the  conclusion  that  such  a state  of 
things  w^as  possible,  I looked  about  me  for  an  ex- 
ample. But  nowhere  could  I find  one  answering  all 
the  requirements  indicated.  And  it  was  after  this 
fruitless  search,  that  I took  out  the  patent  represented 
by  the  drawing  before  you.  It  is,  what  I should  call, 
a sectional  perspective,  and  shows  nearly  every 
part  on  the  one  sheet.  The  chambers  in  w'hich  the 
goods  are  placed  are  indicated  by  the  letter  A.  The- 
gas  producers  by  the  letter  G,  the  flue  leading  to 
the  chimney  by  the  letter  L,  and  the  wickets  by  the 
letter  w.  In  making  this  arrangement,  I have  kept 
the  following  points  in  sight.  Firstly,  that  the 
form  of  the  chambers  should  be  no  departure  from 
those  in  general  use,  and  proved  to  be  of  good 
shape  and  proportion  ; secondly,  that  the  heat 
should  rise  from  a similar  position  within  those 
chambers ; and  thirdly,  that  the  draught  should 
take  the  same  course  through  the  goods.  All  risk 
as  to  change  of  form  is  thus  done  away  with,  so 
that  if  we  can  save  the  fuel,  and  produce  the  same 
heat,  we  cannot  spoil  the  goods,  nor  bum  them  to 
an  inferior  quality.  The  modus  oj;>erandi  is  this  : 
the  goods  having  been  placed  in  several  chambers, 
and  the  wickets  made  up,  fires  are  kindled  in  the  gas- 
producers,  and  the  process  of  steaming,  calcining, 
and  burning  carried  on  in  much  the  same  way  as 
usual.  Bather  open  fires  being  worked  at  first,  with 
plenty  of  air,  gradually  making  it  hotter,  and 
limiting  the  air  as  the  successive  stages  are  com- 
pleted. At  the  beginning  of  the  burning  stage, 
however,  the  fires  are  made  deep  and  close^ 
working  them  like  a gas-producer  instead  of  an 
open  fire,  and  filling  them  up  until  the  fuel 
touches,  and  perhaps  rises  slightly  above  the  sill 
of  the  air  port  showm  at  the  back  of  the  producer 
in  the  division  wall.  By  this  means,  the  amount 
of  air  can  be  regulated  by  the  fuel ; for  if  the  air 
port  be  partly  closed,  and  there  is  a good  draught 
on  the  kiln,  it  is  evident  we  can  force  more  or  less 
air  through  the  body  of  the  fire,  as  we  please,  and 
maintain  a perfect  control.  Here,  then,  we  have 
got  our  gas-producer,  working  exactly  as  any 
other  gas-producer,  and  have  a decided  advantage 
in  cheapness  and  simplicity.  It  has  no  dampers,, 
coal  chargers,  fire-bars,  or  any  ironwork  whatever, 
further  than  a small  lid  at  the  top,  through  which 
the  coal  is  dropped  directly  upon  the^  fires.  All 
the  required  conBtions  are  comphed  with,  and  we 
I get  the  full  thermal  value  of  the  coal , 
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The  firing  is  thus  carried  on  till  the  chamber  is 
nearly  finish^  d.  Meanwhile,  as  you  will  see  by  the 
arrows,  the  draught  has  been  leaving  this  chamber 
at  the  floor  level  and  going  through  the  next. 
This  waste  heat  from  the  first  chamber  is  being 
utilised  in  preparing  the  second  for  the  flring 
process,  and  warming  the  gas-producers ; and  when 
the  heat  in  the  second  set  of  gas-producers  has 
arrived  at  a good  redness,  the  firing  at  the  second 
chamber  is  begun,  and  shortly  afterwards  the 
firing  of  the  first  is  stopped.  But  what  takes  place 
in  the  filing  of  the  second,  and  all  subsequent 
chambers,  is  very  different  to  that  of  the  first.  In 
the  first,  the  goods  were  cold  to  start  with,  but  in 
the  second  and  subsequent  chambers,  there  is  a red 
heat,  into  which  we  put  the  coal,  consequently  it 
at  once  ignites,  and  makes  good  gas ; the  steaming 
process  is  already  completed,  and  hard  firing 
can  at  once  be  gone  on  with ; and  again, 
the  producers  being  already  at  a red  heat, 
some  of  the  gas  is  made  without  the  admixture  of 
air,  as  in  a retort  ; and,  lastly,  what  air  the 
producer  uses  is  at  a red  heat,  and  does  its  full 
additional  amount  of  work.  Likewise,  the  air  going 
through  the  air  port,  to  consume  the  gas,  is  at  a 
red  heat,  so  that  the  heat  of  combustion  in  the 
second  and  subsequent  sets  of  producers  is  added 
to  the  heat  coming  from  the  chambers  just  com- 
pleted, resulting  in  a most  intense  heat,  and  a most 
perfect  combustion.  When  in  full  work,  the 
number  of  chambers  connected  in  one  system  of 
draught  is  about  seven  or  nine,  according  to  size 
and  kind  of  goods.  There  may  be  four  chambers 
behind  the  fires,  cooling,  and  passing  their  waste 
heat  on  to  the  other  four  in  front  of  the  fires,  thus 
keeping  up  a continuous  system. 

But  how  about  speed,  and  the  assistant  fires  I 
talked  of  as  necessary  for  certain  clays  ? They 
are  provided  for  by  introducing  an  arrangement 
similar  to  an  ordinary  Newcastle  kiln.  Small 
firing  holes  fire  formed  at  s,  in  the  wicket,  and  at 
the  other  side  of  the  wicket  as  well,  if  necessary ; 
so  that  we  can  make  sure  no  time  is  lost  for  want 
of  the  steaming  being  done  as  fast  as  the  firing 
can  be  made  to  approach  it.  There  is  another  use 
in  these  doors,  and  that  is,  that  should  a chamber 
be  ready  for  finishing  off,  before  its  next-door 
neighbour  is  ready  to  be  connected,  the  perfection 
of  the  corner,  that  might  be  otherwise  lightly  burnt, 
is  secured  by  lighting  the  fire  at  s,  and  should  a 
single  chamber  only  be  required  to  be  burnt,  it  can 
be  treated  in  exactly  the  same  way.  The  kiln  can 
thus  be  made  to  work  either  continuously  or  not  at 
pleasure.  One  chamber  can  be  made  high  to  suit  a 

certain  class  of  goods,  and  the  next  low  to  suit  an- 
other ; one  chamber  can  also  be  worked  much  hotter 
than  the  next,  or  vice  versa,  as  may  be  required. 

But  now  let  me  turn  to  the  fine  quality  of  goods, 
such  as  terra  cotta,  fine  tiles,  and  pottery.  It  is 
important  to  have  a clean  intense  heat  for  this 
class  of  goods,  with  as  little  dust  as  possible.  Well, 
it  seems  to  me,  we  have  the  clean  intense  heat 
without  a doubt,  and,  as  to  the  dust,  it  stands  to 
reason,  that  if  we  burn  but  a third  of  the  fuel,  as 
is  the  case,  we  have  but  a third  of  the  dust,  even 
supposing  all  else  to  be  the  same  ; but,  in  addition 
to  this,  there  is  only  half  the  fire  surface,  from 
which  draft  ascends  to  carry  that  dust,  therefore, 
only  about  one  sixth  the  amount  of  that  in  an 
ordinary  kiln. 


Eoughly,  I have  said  that  about  one-third  of  the 
fuel  is  used  in  good  continuous  kilns,  as  compared 
with  the  ordinary  type,  and  I have  shown  this  to 
be  quite  true,  both  by  calculation  and  experience, 
so  far  as  heavy  goods  go,  but  where  the  lighter 
and  superior  class  of  goods  are  burnt,  such  as  I 
have  just  indicated,  the  case  may  be  very  different. 
In  the  former  case  the  goods  are  packed  into  the 
chambers  without  protection,  but  in  the  case  I now 
propose  to  consider  they  are  protected  by  being 
placed  in  seggars,  and  the  weight  of  these  seggars 
being  very  often  in  excess  of  the  goods  v.ithin 
them,  very  materially  alters  the  expenditure  of  fuel 
upon  the  goods  turned  out.  In  non- continuous 
kilns  the  whole  of  the  heat  at  the  finish,  and  about 
as  much  again,  as  I have  shown  in  the  last  stages 
of  the  table,  is  lost,  the  whole  being  equal  to  abo\it 
two-thirds  of  the  total  amount  of  fuel  expended. 
In  the  case  of  the  finer  goods,  where  seggars  are 
used,  the  loss  is  greater  in  exact  proportion  to  the 
additional  weight  of  seggars.  If,  in  the  first  case, 
the  waste  heat  was  equal  to  6cwt.,  and,  in  the 
second  case,  supposing  the  weight  of  the  seggars 
to  equal  that  of  the  goods,  the  waste  would  be- 
equal  to  12  cwt.  It  therefore  becomes  a more 
serious  item  than  we,  at  first,  might  expect.  But 
as  this  is  only  an  assertion,  I will  explain 
how  I arrive  at  this  conclusion.  We  have 
seen  lhat  the  largest  item  of  thermal  expenditure 
irrecoverable  is  that  necessary  to  drive  out  the 
water  in  the  goods,  and  is  in  exact  proportion  to 
the  amount  of  water  present.  The  remaining 
irrecoverable  portion  is  that  lost  by  conduction  and 
radiation,  which  is  in  proportion  to  the  surface 
exposed,  and  the  total  heat  attained.  It  is  not 
necessary  here  to  notice  that  portion  constantly 
going  up  the  chimney,  and  required  as  the 
mechanical  power  for  maintaining  the  draught,  for 
that  has  been  allowed  for  in  the  effective  value  put 
upon  the  fuel,  and  does  not  effect  the  question. 
In  our  present  case  then,  how  much  water  have  we 
to  drive  out  ? Supposing  the  projportion  in  the 
goeds  to  be  the  same  as  before,  and  the  weight  of 
the  seggars  to  equal  that  of  the  goods,  the  pro- 
portion of  water  to  that  of  the  charge  in  the  kiln, 
goods  and  seggars  included,  must  be  only  half. 
So,  referring  to  the  table  again,  -we  may  take  away 
half  of  all  these  items  referring  to  water,  every- 
thing else  remaining  the  same.  The  result  is,  thatthe 
total  spent  in  extracting  the  water  in  the  former 
case  is  just  over  2 cwt.,  therefore,  in  the  present  case, 
it  is  only  1 cwt.  3^  tons  of  our  materials,  charged 
in  the  present  case,  then,  requires,  if  they  are 
of  the  milder  class,  1 cwt.  less  than  the  former 
case,  making,  with  a non- continuous  kiln,  7 cwt. 
2qrs.  11-2  lbs.  Now,  in  a continuous  kiln,  the 
same  amount  of  heat  can  be  utilised  as  before. 
5 cwt.  2 qrs.  21  *3  lbs.  taken  from  our  present  total, 
leaves  1 cwt.  3 qrs.  17’91bs.  In  the  former  ease 
the  proportional  advantage  of  the  continuous 
system  over  the  non-continuous,  in  point  of  fuel, 
was  as  nearly  as  possible  66  per  cent.  In  the  pre- 
sent case  it  is  just  75  per  cent.  This  proportion 
will  vary  with  the  kind  of  goods  burnt,  the 
heavier  goods  showing  a less  per-centage,  and  the 
lighter  goods  a greater.  It  must  be  acknowledged 
though,  that  the  quantity  of  fuel  consumed  in  the 
manufacture  of  fine  goods  is  not  a point  of  so-  much 
consequence  as  with  the  heavier  and  commoner 
kinds,  and  that,  in  certain  cases,  it  may  not  always 
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bo  possible  to  mate  use  of  the  waste  heat.  Never- 
tlieless,  it  is  possible  iu  all  works,  except  those  of 
the  smallest  dimensions,  to  utilise  the  waste  heat 
of  the  greater  number  of  burnings.  Therefore,  it 
will  be  a very  great  advantage  to  be  able  to  work 
on  either  system,  as  the  work  in  hand  may  require. 
And  even  in  small  works,  with  any  prospect  of  in- 
creasing, it  will  be  of  great  advantage  to  be  able 
to  construct  a kiln  capable  of  indefinite  extention, 
as  well  as  of  being  worked  continuously  or  non- 
continuously,  as  occasion  may  demand. 

To  do  full  justice  to  an  investigation  of  this 
character,  would  require  much  longer  time  than 
can  be  accorded  one  sitting.  I have  kept  as  nearly 
as  possible,  in  my  supposed  illustrative  cases,  to 
facts,  and  to  the  practice  of  works  I have  had 
immediate  connection  with.  The  diagrams  and 
tables,  while  showing  the  facts  of  one  or  two  cases, 
are  not  of  universal  application  in  the  results  ob- 
tained ; but  they  are  of  universal  application  in  the 
mode  of  getting  at  those  results.  The  thermal 
analysis  might  be  pushed  much  further,  and  in 
practice  I should  certainly  do  so ; but  for  the  pur- 
pose of  this  evening,  it  was  not  expedient,  lest  I had 
taken  up  the  whole  of  the  evening  in  following 
figures,  which,  however  instructive,  would  not  be 
very  entertaining.  With  more  time,  I might  have 
taken  into  account  the  effect  certain  impurities, 
known  as  fiuxes,  had  upon  the  kilning  process  and 
the  colour  of  the  goods  ; also  the  process  of  glaz- 
ing. But  any  one  of  these  points  would  require 
more  than  an  evening  to  itself.  Another  subject, 
also  of  vast  importance,  would  require  time, 
namely,  that  of  discolouration.  But  in  reference 
to  this,  I will  only  quote  the  words  of  my  friend, 
Mr.  Percy  J.  Winser,  analytical  chemist  of  Man- 
chester ; — 

‘ ‘ With  a carefid  analysis  of  a clay,  I sec  no  reason 
we  shoidd  not  be  able  to  pi’cdict  the  results  of  manu- 
factm-e,  both  as  to  colour,  use,  and  quantity  of  fuel 
necessary  to  bum  it.” 

The  following  communication  has  also  been 
received  from  Mr.  Winser  ; — 

Jlarsdcn-chambers,  Marsden-street, 

Maucb ester,  February  11th,  1880. 

My  Deae  Me.  Gutheie, — At  your  request,  I have 
made  a careful  examination  of  the  “ grey”  or  “ white - 
end  ’ ’ bricks,  which  you  were  good  enough  to  procure 
for  me,  with  the  %’iew  of  ascertaining  the  nature  and 
cause  of  a deposit  or  stain  on  their  surface,  and  I now 
have  pleasure  in  sending  j’ou  the  following  results  of 
my  investigation  : — 

The  bricks  are  ordinary  red  ones,  the  inside  being  of 
a darker  and  more  pmple  ting*e  than  the  parts  nearer 
the  surface,  the  colour  of  which  is  more  of  an  orange - 
re<l. 

The  stain  in  question  is  a greyish  or  yellowish -white 
film,  of  varying  thickness,  wliich  adheres  strongly  to 
the  more  porous  brick,  and  appears  to  harden  with 
exposure  to  the  atmosphere,  being  more  easily  detached 
from  fre.sh-bimit  bricks  than  froTu  those  which  have 
been  out  of  the  kiln  for  some  time.  In  nearly 
every  case  examined,  the  part  immediately  below 
the  film  was  found  to  be  tliickly  dotted  with  white 
.specks,  which  become  less  niunerous  as  they  re- 
cede from  the  surface.  The  deposit  only  occurs 
on  those  faces  of  the  bricks  which  are  exposed 
to  the  direct  action  of  the  hot  fire-gases ; bricks 
in  the  cooler  parts  of  the  kiln,  or  which  are  protected 
from  the  hot  draught  by  others  placed  close  to  them, 
being  quite  fi’ee  from  stain.  The  following  analysis 


■will  show  the  difference  in  the  composition  of  the  bricks 
and  the  stain,  the  “ orange -red  brick”  being  taken  as 
free  as  possible  from  the  white  specks  mentioned  above, 
and  the  ‘‘  stain,”  having  as  little  of  the  red  brick  with 
it  as  its  extreme  thinness  would  allow.  For  the 
sake  of  comparison,  I have  added  an  analysis 
of  the  clay  from  which  the  bricks  are  made. 


Tct'-ccniaqc  CowpoHtioii  of  the  Malcrials,  dried  at 
212"’  Fahr. 


Brick 

Clay. 

Brick.  i 

“.Stain.” 

1 

! 

From  middle, 
PuiTile-red. 

Outer  portion,! 
I Orange-red. 

.Silica 

6-203 

G5-25 

65-61 

54-00 

Alumina  

17-GO 

17-80 

18-07 

15-02 

Peroxide  of  iron 

6-72 

6-47 

6-24 

5-60 

Lime  

1-40 

.3-22 

.3 -.30 

13-90 

Magnesia 

Loss  on  ignition 
(chiefly  com- 

2-lG 

3 81 

3 81 

3-GS 

bined  water)  . 

6G2 

1 

not  deter- 
mined. 

Showing  that  the  chief  difference  between  the  stain  and 
the  brick  is  in  the  x^roportion  of  lime,  the  stain  contain- 
ing about  four  times  the  quantity  present  in  the  brick 
itself.  The  lime  in  the  clay  exists  partly  as  carbonate, 
partly  as  sulphate.  The  water  solution  of  some  parts 
of  the  stain  was  strongly  alkaline  to  test-paj)er,  the  lime 
being  x)resent  as  hydrate  ; whilst  in  other  cases  it  had 
absorbed  carbonic  acid  fi*om  the  air,  and  so  lost  its 
causticity.  Unfortunately,  I could  not  sei)arate  suf- 
ficient of  the  stain  to  make  any  determinations  of  the 
relative  proportions  of  lime  existing  in  the  different 
combinations. 

The  stain  would,  therefore,  appear  to  be  a sort  of 
cement  or  mortar,  the  lime  of  which  is  probably  brought 
to  the  surface  of  a brick  exposed  by  the  -water  driven 
off  during  the  burning  ; the  quantity  evaporated  from 
the  free  surface  of  a brick  ex^DOsed  to  the  direct  action 
of  the  hot  gases  being,  of  course,  very  much  greater 
than  that  from  those  faces  which  arc  colder  and  more 
closed  in,  thus  exj)laining  why  the  deposit  is  only  i)ro- 
duced  in  the  situations  named.  And  the  large  j)roiDor- 
tion  of  lime  found  in  the  stain  w^ould  also  explain  the 
practice  you  mentioned  to  me  some  time  ago,  viz.,  that 
when  “white-ends”  are  specially  required,  some  makers 
add  to  the  clay  a small  prox^ortion  of  the  “soda-waste” 
from  alkali  works,  this  “waste”  being  chieffy  a 
mixture  of  comx^ounds  of  lime.  —I  X’emain,  dear  Sir, 
yours  faithfully. 

Peecv  J.  Winsee,  F.C.S.,  ka. 

LniE-KILYS. 

And  nowg  if  not  trespassing  upon  you,  I should 
like  briefiy  to  draw  your  attention  to  the  burning 
of  lime.  The  same  course  may  be  taken  in  calcu- 
lating the  thermal  exxjonditure  in  the  calcining  of. 
lime  as  in  the  burning  of  clay,  the  only  great 
difference  being  in  the  substituting  of  carbonic- 
acid  for  water.  In  both  cases  the  irrecoverable 
heat  is  carried  away  in  a latent  state,  though  in 
greatly  different  proxaortions  to  the  weights  of  the 
materials.  We  cannot,  however,  treat  the  carbonic 
acid  as  we  did  the  water,  for,  unfortunateljq  the 
latent  heat  of  carbonic  acid  gas  in  limestone  has. 
not  been  determined.  There  is  a very  short  cuU 
though,  to  an  approximation  of  the  probable 
minimum  expenditure.  We  can  get  at  the  amount 
of  heat  in  the  charge  at  the  moment  calcination  is 
completed,  so  that,  providing  all  other  precautions 
are  taken  to  prevent  waste,  as  in  our  previous  case 
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of  clay  burning,  that  is  the  amount  available  for 
utilisation.  We  must,  however,  take  into  account 
any  differences  there  may  be  in  the  specific  heats, 
and  make  the  proper  allowances.  The  specific 
heat  of  limestone  is  within  per  cent,  of  the 
specific  heat  of  clay.  If  we  add  17^  per  cent., 
then,  to  those  items  in  our  table,  we  shall 
get  what  we  want.  The  table  shows  that  the 
equivalent  in  fuel  of  the  available  heat  is 

0 cwt.  10  lbs.  for  3^  tons  of  clay,  which  equals 

1 cwt.  1 qr.  23  lbs.  per  ton  ; 17j  per  cent,  on  to 
this  is  1 ctvt.  2qr.  24  lbs.  But  this  is  something 
like  putting  the  cart  before  the  horse,  for  we  have 
not  stated  from  what  this  has  to  be  deducted.  We 
know  for  a fact  that  we  can  produce  1 ton  of  lime 
in  the  old  style  of  kiln  with  a third  of  a ton  of 
coal,  or  a shade  over,  say,  6|  cwt.  We  bnow  for 
a fact  that,  on  the  continuous  system,  1 ton  of  lime 


can  be  produced  with  5 cwt.  of  coal.  If  my 
inference  is  right,  then  the  difference  between  these 
two  qualities  should  be  the  same  as  that  I jDre- 
viously  made  out,  and  if  you  will  notice,  there  is 
only  a discrepancy  of  4 lbs.  Coming  so  near  as 
this  upon  two  very  different  classes  of  goods  is 
very  strong  evidence  that  the  trains  of  reasoning 
and  calculation  are  correct,  and  this  was  one  of  my 
reasons  for  bringing  it  before  you.  I have  not  lost 
sight  of  the  fact  that  an  ordinary  lime-kiln  does  not 
work  exactly  in  the  same  way  as  an  ordinary  clay- 
kiln.  A common  lime-kiln  is  a continuous  kiln  after 
all,  and  makes  use  of  the  greater  part  of  its  waste 
heat;  but  it  wastes  a very  large  portion  of  its  fuel 
in  doing  this,  by  converting  it  into  gas  before  it  can 
be  used,  so  that  on  the  whole  it  just  about  loses  in 
the  one  what  it  gains  in  the  other,  and  our  figures 
may  stand  good. 


Lime  Kiln. 


The  diagram  of  a lime-kiln  before  you  repre- 
sents one  at  Arnside,  near  Carnforth,  that  I built 
for  Mr.  Crosland,  and  is  an  outgrowth  of  the  i^ame 
thoughts  as  those  upon  which  the  other  kiln  was 
built.  It  approximates  very  nearly  to  a patent  of 
Dr.  Siemens,  and  might  be  fairly  termed  a Siemens 
Crosland,  or  even  a Siemens  Guthrie’s  Crosland. 


So  far  as  the  feeding  is  concerned,  it  is  the  same  as 
the  old-fashioned  kilns.  The  stone  is  pitched  in  at 
the  top  and  raked  out  at  the  bottom.  But  there 
is  this  grand  difference— no  fuel  is  put  in  along 
with  the  stone,  the  firing  being  done  in  a similar 
way  to  that  of  the  first  chamber  of  the  clay-kiln, 
with  one  shght  difference,  namely,  we  manage  to 
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get  hot  air  for  burning  the  gas,  though  we  do  not 
for  making  the  gas.  This  is  not  a disadvantage 
in  this  case,  for  we  have  not  the  reserve  of  heat  in 
lime  burning  as  we  had  with  clay  goods.  The  air 
can  pick  up  the  whole  of  this ; therefore,  there  is 
no  object  in  turning  it  into  the  gas-producers.  In 
the  case  of  clay  goods,  the  heat  available  for 
utilisation  was  two-thirds  of  the  whole ; but  with 
lime,  owing  to  the  vast  amount  of  heat  taken  away 
latent  in  the  carbonic  acid  gas,  it  is  only  one 
quarter  of  the  whole.  Here,  then,  while  we  retain 
all  the  advantages  of  the  old  rough-and-ready  way 
of  tipping  the  stone  in  at  the  top,  we  obtain,  also, 
all  the  advantages  of  the  best  continuous  system. 
There  is  another  peculiarity  worth  noticing.  There 
is  a sloping  part  of  the  shaft  just  above  the  hottest 
part  of  the  kiln.  The  object  of  this  is  threefold  : 
firstly,  the  heat  and  draught  is  not  so  likely  to 
keep  to  one  channel,  but  has  a tendency  to  cross 
the  stream  of  descending  stone ; secondly,  the 
stone  has  a tendency  to  roll  over  and  change  place 
in  the  opposite  direction  to  the  heat ; and,  thirdly, 
the  slope  carries  a great  part  of  the  weight  of  the 
stone  above  it,  which,  Yuth  limes  and  cements  that 
have  a tendency  to  clinker,  is  a great  advantage. 
With  such  materials,  I should  form  the  hottest 
part  of  the  kiln  with  a slight  taper,  so  that  there 
would  be  a constant  tendency  to  relieve  the 
material  of  pressure  so  long  as  there  was  any 
fear  of  clinkering.  So  far  as  fuel  is  concerned, 
I do  not  suppose  this  kiln  will  be  much  more 
economical  than  any  other  good  continuous  kiln. 
It  will  gain  a little,  however,  iqoon  such  a kiln  as 
the  Hoffmann,  where  the  fuel  is  put  along  with 
the  lime,  and  a small  extra  loss  incurred  by  the 
mixture  of  ashes.  In  the  kiln  before  you,  not  a 
particle  of  ashes  gets  along  with  the  lime,  the 
whole  coming  out  pure,  and  requii-es  no  more  sort- 
ing than  perhaps  the  picking  out  of  a stone  occa- 
sionally. Small  or  large,  it  is  good  clean  lime,  and 
can  be  sold  as  such.  The  gain  altogether  of  such 
a kiln  over  a horizontal,  for  the  same  purpose,  is 
very  great,  for  the  labour  in  setting  the  stone  and 
taking  it  out  again  in  the  horizontal  system  is  con- 
siderable, while,  with  the  vertical  system,  both  the 
tipping  in  and  the  raking  out  is  a mere  trifle. 

And  now,  hoxjing  I have  not  altogether  wasted 
your  time  or  exhausted  your  x:>atience,  I must  bring 
my  x>aper  to  a close. 


DISCUSSION. 

Mr.  Guthrie  explained,  on  tlie  diagrams  he  had  pre- 
pared, the  mode  he  had  adopted  of  calculating  the 
amount  of  heat  passing  up  the  chimney  of  his  kiln  iipon 
the  basis  of  the  amount  given  off  in  ordinary  non -con- 
tinuous kilns. 

The  Chairman  said  the  gentlemen  present  would 
agree  that  anyone  who  should  discover  an  improved 
and  more  economical  method  of  making  bricks  and 
tiles,  and  for  the  construction  of  better  furnaces 
and  Idlns  for  burning  pottery,  was  really  deserving 
of  national  thanks.  He  did  not  think  there  was  any 
subject  of  greater  interest  than  that  of  how  best  and 
most  effectually  and  economically  to  bum  pottery. 
Attention  had  been  very  much  directed  of  late  years  to 
the  subject,  and  the  suggestions  now  thrown  out  in  the 
interesting  paper  just  read  were  certainly  very  valuable. 
If  the  man  who  made  two  blades  of  grass  to  grow 
where  but  one  had  grown  before  was,  as  had 
been  often  said,  a pubhc  benefactor,  surely  general 


thanks  were  due  to  Mr.  Gruthrie,  who  appeared 
to  have  discovered  a method  of  making  one  ton  of  coal 
do  the  work  in  that  direction  which  had  hitherto  re- 
quired two.  There  could  be  no  question  that  in  such  a 
S5'^stem  there  must  be  great  advantage ; but  there  was 
still  the  practical  difficulty  that  unfortunately  manu- 
facturers conld  not  get  continuous  orders  for  the  same 
class  of  goods,  or  indeed  continuous  orders  at  aU,  so 
that  it  would  be  very  difficult  to  keep  a manufactory  sup  - 
phed  with  the  regularity  which  any  scientific  system, 
such  as  Mr.  Guthrie’s,  appeared  to  require.  He  thought 
that  of  all  the  beautiful  systems  at  present  in  operation, 
Hoffmann’s  plan  seemed  to  bo  the  most  perfect.  He 
had  one  of  Hoffmann’s  kilns  at  work  in  Lancashire,  and 
he  could  state  that  the  work  it  did  was  most  cleanly, 
and  that  the  quantity  of  fuel  burnt  in  it  was  very  small. 
As  a proof  that  the  whole  of  the  heat  was  abstracted  in 
the  kiln,  he  found  that  the  chimney  itself  was  simply 
warmed,  just  enough  to  create  a ch-aft.  In  short,  he 
considered  Hoffmann’s  a very  perfect  system,  and 
efforts  had  been  made  to  apply  it  to  the  burning  of 
pottery.  He  might  say  that  this  system  of  burning 
pottery  was  not  altogether  new  to  him,  for  he  had  made 
experiments  with  it  in  Lancashire,  in  1869,  and  had 
succeeded  in  burning  pottery  very  satisfactorily  by  it, 
but  he  had  found  there  were  expenses  and  disad- 
vantages wliich  induced  him  to  abandon  it  for  the 
time,  although  he  would  not  by  any  means  say  that 
it  was  a system  which  was  not  likely  to  be  carried  to 
success  in  the  future.  It  was  imdoubtedly  a cleanly 
process,  and  in  many  respects  a very  beautifrd  one.  Mr. 
Guthrie’s  speciality,  as  he  understood,  was  in  the 
management  of  the  kiln  or  gas-producer  itself,  and  it 
was  imx>ossible  to  say  without  seeing  detailed  dia- 
grams, and  going  fully  into  the  matter,  how  far  Mr. 
Guthrie  had  been  able  to  effect  his  object  with  any  -pev- 
manent  success  ; but  if  he  had  really  been  successful  in 
doing  so  without  any  accompanying  disadvantages, 
he  would,  no  doubt,  be  entitled  to  the  greatest 
thanks  for  his  labom's.  As  no  one  present  seemed 
disposed  to  carry  on  the  discussion,  he  would  not 
detain  the  meeting  with  further  remarks,  biit  would 
simply  add  that  he  felt  they  were  all  greatly 
indebted  to  Mr.  Guthrie  for  his  very  able  paper  on  a 
most  interesting  subject,  and  they  would,  probably,  even 
better  appreciate  the  paper  when  they  had  the  oppor- 
tunity of  reading  it  in  the  Journal,  and  could  see  how 
evidently  it  w'as  the  result  of  long  and  hard  work. 
Pottery  manufacture  was  a most  seductive  art,  and  one 
in  which  there  had  been,  and  would  continue  to  be, 
continuous  improvement,  for  people  who  knew  anything 
at  all  about  it,  would  acknowledge  that  they  Imew  a 
great  deal  more  about  it  when  they  had  had  ten  years’ 
expeiience  in  it  than  when  they  had  had  but  one,  and 
far  less  even  after  a ten  years’  knowledge  of  it  than 
when  they  had  had  a twenty  years’  experience.  He 
had  only,  in  conclusion,  to  invite  a vote  of  thanks  to  Mr. 
Guthrie  for  his  able  and  interesting  paper. 

4 he  vote  was  carried  unanimously,  and  the  meeting 
terminated. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  February  I7tli,  1880 ; Dr.  B.  W. 
Richardson,  F.R.S.,  Member  of  the  Council,  in 
the  chair. 

Mr.  Mitchinsonsaidhehad  nothad  much  opportunity  of 
studying  the  English  language  until  lately,  and  was  not  a 
physician ; but  the  opinions  stated  in  the  paper  about  to  be 
read  were  the  result  of  personal  observation  in  various 
parts  of  the  world.  He  had  visited  Moscow,  St.  Peters- 
burg, and  the  University  of  Leipzig,  and,  since  then,  had 
travelled  in  nearly  all  parts  of  Africa,  going  down  the 
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West  Coast,  with  visits  to  the  interior,  up  most  of  the 
rivers,  reaching’  Cape  Town,  and  going  thence  to 
Delagoa  Bay,  and  so  to  the  East  Coast.  He  wished  it 
to  be  understood  that  his  friend,  Mr.  G-uest,  had  assisted 
him  in  preparing  the  paper,  and,  for  the  reason  he  had 
given.  Dr.  Mann  wonld  be  kind  enough  to  read  it. 

The  paper  read  was — 

THE  PEINCIPAL  CAUSES  OF  DISEASE  IK 
TEOPICAL  COUKTEIES. 

By  Alexander  William  Mitchinson. 

The  greatest  impediment  in  the  way  of  the 
development  of  some  of  the  most  favoured  portions 
of  the  earth  is  the  unwillingness  to  settle  perma- 
nently within  the  tropics  that  characterises  certain 
nations,  otherwise  remarkable  for  their  colonising 
energy.  This  disinclination  to  colonise  tropical 
■countries  doubtless  arises  from  mistrust  of  what  is 
called  the  climate.  It  is  on  all  hands  allowed 
that  climate  exercises  a great  influence  on  health 
and  disease,  and  it  is  usual  to  speak  of  a climate  as 
if  it  were  an  element,  like  the  wind  or  the  rain, 
and  to  attribute  to  it  either  virtues  or  evil  proper- 
ties, according  to  our  conception  of  its  character. 
But  what  is  climate  ? What  constitutes  a bad,  and 
what  a good  climate  ? Is  a climate  to  be  called 
bad  ill  which  a black  man  can  happily  and  con- 
tentedly live  the  full  term  of  his  life,  because  in  it 
the  white  man  can  only  count  upon  a diminished 
term  of  existence  ? Is  our  temperate  climate  to  be 
stigmatised  as  bad  because  it  rapidly  kills  off 
natives  of  the  tropics  who  do  not  adopt  a different 
manner  of  clothing  and  feeding  themselves  here 
from  that  which  has  kept  them  in  contented  health 
at  home  ? If  a native  of  tropical  Africa,  residing 
in  Europe,  were  to  limit  his  food  in  quantity, 
nature,  and  quality  to  that  which  is  sufficient  to 
maintain  life  in  his  own  climate,  his  bodily  and 
mental  condition  would  rapidly  deteriorate,  and  he 
might,  with  equal  reason,  allege  that  he  was  being 
poisoned  by  the  climate  of  Europe.  If  the  views  put 
forward  in  this  paper  are  held  to  be  true,  it  will  be 
admitted  that  health  in  the  tropics,  as  everywhere 
else,  is  much  more  dependent  upon  diet  and  habit  of 
body  and  mind — and,  in  towns  and  villages,  upon 
good  sanitary  regulations — tban  upon  what  is 
known  as  the  “ medical  climate  ” of  a given  place, 
or  upon  the  barometrical,  thermometrical,  and 
hygrometrical  variations  peculiar  to  a given 
district.  It  will  be  admitted,  in  short,  that  accli- 
matisation is  more  of  an  educational  than  a physical 
process,  and  that  when  a European  has  learnt 
■correctly  to  apply  the  principles  of  hygiene,  he 
may  live  his  life  in  the  tropics  with  equal  or  greater 
certainty  than  in  temperate  climates.  It  may  be 
said,  indeed,  that  though  there  are  good  and  bad 
situations,  swamps,  and  malarious  localities,  there 
is,  in  the  common  sense  of  the  term,  no  such  thing 
as  a bad  climate.  All  climates  are  good  for  man  to 
live  in  if  he  applies  intelligently  the  principles  of 
sanitary  science  to  the  regulation  of  his  life.  But 
the  same  cannot  bo  said  of  all  localities.  There  are 
towns  in  Africa  which,  like  Bathurst,  on  the 
Gambia  Eiver,  Delagoa  Bay,  in  South  Africa,  and 
a large  number  of  others,  are  pitched  on  sites  the 
worst  possible,  sites  that  could  hardly  have  been 
deliberately  selected  on  any  intelligible  principle, 
but  must  have  been  pitched  upon  almost  haphazard 
by  the  earliest  European  settlers.  Many  of  these 


sites  are  scarcely  raised  above  the  level  of  the  sea, 
and  some  are  even,  in  part,  below  it;  so  that  drain- 
age is  practically  impossible,  filth  cannot  be 
removed,  and,  in  short,  all  the  worst  sanitary 
conditions  of  the  worst  periods  of  the  most 
neglected  spots  of  Europe  are  intensified  and 
aggravated  in  the  badly-situated  towns  of  Africa. 
How,  then,  can  the  death-rate  be  otherwise  than 
high  ? That  man  can  exist  at  all  under  such 
horrible  infractions  of  every  sanitaiy  law  is 
itself  a proof  that  the  general  climate  is  excel- 
lent and  favourable  to  health.  It  is  just  as  absurd 
to  charge  on  “the  climate”  the  high  mortality 
of  a pestilential  African  town  site,  as  it  would  have 
been  to  call  the  climate  of  London  bad  when  the 
Fleet  Ditch  was  an  open  sewer. 

Climate,  if  it  is  capable  of  definition  as  a dis- 
tinct conception,  may  be  said  to  be  the  sum  of  the 
meteorological  influences  that  affect  a given  region 
of  the  earth,  including  in  the  term  meteorological 
influences,  not  only  the  influence  of  elevation  and 
of  latitude,  but  that  of  the  internal  heat  of  the 
globe,  the  geological  structure  of  the  earth’s  crust, 
the  topographical  condition  of  its  surface,  the 
quantity  and  quality  of  water,  the  currents  of 
water  and  of  the  air,  and  the  distribution  of 
vegetable  and  animal  life,  including  human  popula- 
tion. Except  in  so  far  as  it  may  affect  a region 
generally,  it  is  illogical  to  speak  of  the  climate  of 
swamps  and  malarious  places,  just  as  it  would  be 
absurd  to  say  that  the  atmosphere  of  Barking 
Eeach,  at  ebb  tide  in  summer,  represented  the 
climate  of  Kent.  The  conditions  in  both  cases 
are  quite  exceptional,  and  the  risks  are  f xceptional 
also.  The  distinction  is  important,  because 
it  constantly  happens  that  whole  regions 
are  condemned  as  having  a bad  climate,  simply 
because  careless  settlers  have  built  upon  a malarious 
swamp,  and  equally  careless  traders  have  followed 
upon  their  foundations,  when  a little  search  would 
have  enabled  both  to  find,  and  generally  within  a 
short  distance,  a much  more  eligible  situation. 

There  are  within  the  topics  but  few  variations 
of  temperature,  the  greatest  range  of  variation 
being  in  the  parts  most  distant  from  the  equator. 
The  thermometer  generally  rises  higher  on  the 
plains  than  in  the  mountains,  but  this  will  be 
idfluenced  to  some  extent  by  geographical  position 
or  geological  formation.  The  variations  are  greater 
in  summer  than  in  wdnter,  and,  as  v/e  might  expect, 
the  range  of  variation  is  less  on  the  coast  than  in 
the  inland  districts. 

The  study  of  the  meteoric  causes  of  disease  has 
engaged,  and  is  still  engaging,  the  attention  of 
many  scientific  men,  and  careful  meteorological 
observations  are  very  properly  recorded  by  travellers 
in  tropical  climates  ; but  those  who  have  attempted 
to  apply  the  data  of  meteorological  science  to  the 
healing  art  have,  as  yet,  had  but  a small  modicum 
of  success.  Without  denying  the  importance  of  the 
study  of  that  science,  or  questioning  the  value  of 
many  of  its  facts,  it  is  open  to  great  doubt  whether 
a too  great  reliance  on  meteorology  by  a physician 
does  not  frequently  blind  him  to  the  real  causes  of 
disease  and  lead  him  far  astray  in  his  efforts  to 
prescribe  remedies.  I have  no  hesitation  in  affirm- 
ing that,  if  we  could  establish  a system  of  registra- 
tion in  these  tropical  climates,  which  would  furnish 
us  with  reliable  statistics  as  to  the  variations  of  the 
death-rate  from  month  to  month,  and  from  season 
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to  season,  we  should  make  a greater  advance  to- 
wards a knowledge  of  the  true  causes  of  disease  in 
the  course  of  a decade  than  by  meteorological 
studies  alone  during  a century.  The  contradictory 
directions  given  by  different  medical  men  to  per- 
sons proposing  to  visit  the  tropics,  and  the  want 
of  intelligence  which  such  persons  often  show  in 
their  interpretation  of  these  directions,  afford  the 
strongest  proofs  both  of  our  ignorance  of  the  true 
causes  of  tropical  mortality,  and  of  the  great 
importance  of  our  not  remaining  longer  in 
that  ignorance.  Many  physicians  recommend 
a generous  diet,  intended  to  fortify  the  constitu- 
tion of  travellers  bound  for  a tropical  country ; 
and  this  advice,  though  good  in  j^rinciple,  being 
wrongly  interpreted,  encourages  inordinate  feeding 
on  board  the  steamer  which  takes  the  traveller  out. 
This  first  error  is  a serious  one,  and  often  leads  to 
the  worst  consequences  at  the  outset.  Some 
doctors,  again,  will  recommend  you  never  to  start 
on  a journey  without  eating.  Too  much  food  is 
taken,  and  the  stomach  having  a greater  task  to 
perform  than  it  is  capable  of,  a breakdown  ensues. 
Others  ad\dse  aii  adherence  to  regular  meals  at 
fixed  hours,  and,  under  this  system,  the  human 
organism  is  converted  into  a machine,  depending 
for  its  efficiency  upon  strict  regularity  ; but  the 
conditions  of  out-door  life,  in  the  circumstances  of 
most  of  us,  are  necessarily  varying  and  irregular, 
and  the  mechanically  fed  body,  like  the  machine  it 
has  come  to  resemble,  is,  therefore,  constantly 
getting  out  of  order. 

Most  of  the  diseases,  attributed  in  a vague  man- 
ner to  climate,  in  the  erroneous  popular  use  of  the 
term,  are,  in  fact,  caused  by  wrong  dietary  usages. 
Every  country^  and  climate  has  its  own  appropriate 
dietary  laws — unwritten  laws,  for  the  most  part — 
but  rules  appropriate  to  Europe  may  be  quite 
inapplicable  in  Africa.  Forgetful  of  this,  Euro- 
peans in  the  tropics,  instead  of  reducing  the 
quantity  and  varying  the  nature  of  their  food  on 
intelligent  principles,  too  often  insist  on  taking,  in 
the  same  or  even  increased  quantity,  the  rich  foods, 
wines,  spirits,  aiid  condiments  they  have  been  ac- 
customed to  in  Europe.  The  stomach,  with  power 
diminished  by  climatic  conditions  and  the  burden 
of  a task  which  it  is  unable  to  perform  cast  upon 
it,  fails  to  digest  all  it  has  been  forced  to  receive, 
and  evinces  its  distress  by  causing  the  usual 
symptoms  of  such  tropical  disorders  as  are  com- 
monly’ charged  agamst  the  climate.  The  circulation 
of  the  blood  becomes  abnormally  quick  or  slow, 
and  the  subject  either  becomes  restless  and 
in’itable  or  listless  and  sleepy,  with  an  over- 
powering sense  of  fatigue  and  desire  for 
rest.  The  heat  of  the  climate  is  supposed  to 
cause  this  abnormal  state  of  the  nervous  system ; 
but,  in  reality,  dry  heat  aids  the  process  of  diges- 
tion, and,  other  things  being  equal,  if  heat  were 
absent,  the  worst  symptoms  of  an  overloaded 
stomach  would  be  more  quickly  developed.  A 
high  temperature  tends  to  increase  the  circula- 
tion by  drawing  the  blood  to  the  surface;  and 
so  to  mitigate  the  symptoms  of  disease  through 
diminishing  the  power  of  the  heart’s  action ; 
and  also  modifies  the  respiration,  by  lessening 
the  quantity  of  oxy’gen  in  the  atmosphere. 
The  evil  moral  effects  of  overfee  ding  are  strongly 
accentuated  in  tropical  chmates.  The  mind 
and  the  memory,  as  well  as  the  animal  passions, 


are  more  powerfully  affected  by  the  adoption  of  a 
too  rich  or  a too  poor  diet,  and  the  physiognomy 
registers,  in  a remarkably  faithful  manner,  the 
nature  of  the  disorganisation  taking  place  in  the 
nervous  system  in  consequence  of  a departure 
from  the  dietary  law  proper  to  the  region. 

One  of  the  most  remarkable  effects  of  a long 
residence  in  the  tropics  is  loss  of  memory  and  of 
mental  capacity.  This  derangement  is  due,  in  a 
measure,  to  tropical  heat,  but  not  to  the  extent 
commonly  believed.  Too  much  sohtude,  in- 
sufficient variety  of  incident,  and,  above  all,  want 
of  mental  exercise,  are  in  a far  greater  degree 
responsible  for  the  disease  than  the  enervatmg 
effect  of  climatic  heat.  Even  in  Europe,  with  all 
the  incentives  to  mental  activity  that  surround 
us,  we  often  find  persons  more  ignorant  at  an 
advanced  period  of  life  than  during  their  school 
day^s;  but,  with  the  distraction  and  currents  of 
thought  caused  by  contact  with  more  active  neigh- 
bours, it  is  impossible  for  the  most  sluggish  mind 
in  Europe,  except  in  very  isolated  places,  to 
fall  into  that  dreamy,  passive  state  to  which 
the  monotony  of  life  in  Africa  so  easily  dis- 
poses. Europeans  in  Africa  do  little  else  than  eat 
and  drink,  rest  and  sleep.  They  seek  for  nothing 
to  occupy  the  mind,  and  they  will  often  sit  for 
hours  gazing  at  vacancy,  with  their  thoughts 
swimming  in  clouds  or  jumping  from  one  subject 
to  another,  undirected  and  unrestrained,  until, 
from  want  of  judicious  exercise,  the  mind  gradually 
sinks  and  perishes,  and  the  man  becomes  either  a 
hopeless  imbecile  or  a violent  madman. 

Solitude,  and  the  monotony  of  tropical  life,  in  the 
case  of  the  white  man,  have  a strong  tendency  to 
produce  nervous  prostration  and  debility.  When  a 
man  has  allowed  himself  to  lapse  into  this  state  of 
mental  apathy,  he  is  far  more  liable  to  an  attack 
of  fever  than  one  who  preserves  his  mind  in  a state 
of  healthy  vigour,  by  forcing  it,  if  need  be,  to  think, 
reflect,  compare,  and  remember.  The  connection 
between  mental  and  phy’sical  weakness  is  strongly’- 
marked  in  the  tropics.  Imaginary  sicknesses 
developing  into  real  ones  is  a common  phenomenon 
in  all  climates ; but,  in  tropical  Africa,  I am  of 
opinion  that  no  less  than  75  per  cent,  of  the  pre- 
vailing disease  is  of  that  character  which,  without 
the  application  of  medicinal  remedies,  may  be  cast 
off,  simply  by  the  exercise  of  a strong  will,  and  of 
intellectual  and  moral  power.  But  the  power  of 
the  brain  is  supposed  to  be  weakened  by  climatic 
heat,  and,  no  doubt,  long-continued  mental  effort 
in  the  tropics  is,  in  a peculiar  degree,  exhausting. 
The  exhaustion  is  not  the  result,  however,  of  any 
direct  action  of  heat  on  the  brain,  for  the  intellect 
is  as  vigorous,  clear,  and  enduring  m a hot  as  in  a 
temperate  climate.  Headaches,  which  are  so  com- 
mon in  Africa,  and  the  tired  feeling  in  the  brain 
which  there  more  readily  follows  mental  exertion 
than  in  Europe,  are  the  results  of  the  direct  action 
of  heat,  not  on  the  brain,  but  on  the  blood, 
which,  if  not  maintained  in  a normal  state 
by  judicious  diet  and  bodily  exercise,  reacts 
on  the  brain  to  produce  the  feeling  of  fatigue. 
The  power  of  the  brain  would,  in  any  climate, 
be  prejudicially  affected  by  overcharging  the 
stomach.  The  action  of  climatic  heat  on  the 
blood  requires  to  be  counteracted  by  reducing  the 
quantity  and  quality  of  food ; but,  under  the  im- 
pression that  the  exhaustion  of  the  climate  m\ist 
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be  met  by  more  and  ricber  food,  Europeans  often 
increase  the  quantity,  and  eat,  in  fact,  nearly  twice 
as  much  as  nature  requires.  The  ham,  cheese, 
nuts,  fruits,  cucumbers,  condiments,  and  even 
narcotics,  they  have  been  accustomed  to  in  Europe, 
must  all  be  swallowed  in  due  course,  and  the  dis- 
tresses of  the  stomach  and  brain  which  necessarily 
follow  are  set  down  to  the  climate.  If  Europeans 
would  live  more  consistently  with  nature,  disease 
and  mortality  would  greatly  diminish,  and  the 
brain  would  be  as  capable  of  continued  exertion  in 
the  tropics  as  anywhere  else.  The  deficiency  of 
brain  power  which  is  supposed  to  mark  the  African 
race  may  be  thought  by  some  to  be  a proof  of 
the  direct  infiuence  of  heat  on  the  brain.  If  the 
advantages  of  training  and  culture  possessed  by 
Europeans  are  taken  into  consideration,  the 
superiority  of  the  settlers  over  the  natives  in  brain 
power  is  not  so  strongly  marked  as  to  lead  those 
who  have  studied  the  higher  races  of  Africa  most 
closely  to  admit  that  inherent  superiority  in  quan- 
tity and  quality  of  brain  which  the  white  man 
'Commonly  assumes  to  have.  It  will,  I think,  be 
found  that,  if  the  same  amount  of  exercise  be 
given  to  the  reasoning  faculties  in  the  tropics  as 
v^e  give  to  them  in  Europe,  the  state  of  forgetful- 
ness will  not  be  reached,  and  the  mind  will  retain 
its  vigour  unimpaired.  But  the  usual  incentive 
governing  the  white  inhabitant  of  the  tropics  is 
the  amassing  of  money.  He  may  be  said  to  be  a 
of  one  idea — I will  not  run  the  risk  of  causing 
offence  by  the  use  of  a stronger  term — and  the 
man  of  one  idea  must  necessarily  allow  most  of 
the  faculties  of  his  mind  to  rust.  His  mind 
"becomes  weak  from  want  of  exercise,  and  he  falls 
an  easy  victim  to  the  tropical  disease  “loss  of 
"snemory.” 

ISTothing  more  powerfully  contributes  to  shorten 
the  white  man’s  days  than  the  habit  of  drinking 
strong  spirits.  The  use  of  the  alcohol  of  the 
apothecary  is  beneficial  when  a cold  may  have 
been  caught,  but  the  stomach  should  never  become 
accustomed  to  it,  for  the  habitual  use  of  it  deprives 
the  blood  of  oxygen  and  causes  it  to  give  out  an 
■excessive  amount  of  oxy-hydrogen  gas.  A very 
large  proportion  of  the  Africanders  of  the 
tropics,  as  the  white  settlers  are  sometimes 
called,  will  indulge  in  brandy  on  an  empty 
stomach ; before  midday,  perhaps,  an  emptied 
spirit  bottle  is  sent  flying  into  the  street;  and,  in  the 
afternoon,  abundant  evidence  is  everywhere  forth- 
coming of  the  indulgence  of  the  morning.  The 
temperature  of  the  blood  rises  dangerously  near 
the  fatal  102'^,  and,  in  their  alcoholic  excitement, 
such  men  will  often  over-exert  themselves,  pro- 
ducing excessive  perspiration,  followed  by  great 
thirst,  and  a further  dangerous  consumption  of 
liquids.  Oblivious  of  the  danger,  and  heedless  of  the 
warnings  of  natives,  and  of  wiser  and  older  residents, 
they  will  frequently  walk  or  repose  in  malarious 
places  just  when  their  heated,  perspiring  con- 
dition is  most  prone  to  the  attack  of  miasma,  and, 
if  any  harm  then  comes  of  it,  the  horrid  “ African 
climate  ” is  held  responsible.  I would  unhesita- 
tingly refuse  to  a patient  the  mixture  of  water  with 
brandy  or  with  wine — a mixture  erroneously,  but 
almost  universally,  supposed  to  be  beneficial  in 
Africa.  Some  medical  men,  even,  recommend 
the  use  of  spirits  to  stimulate  a failing  appetite — a 
most  unfortunate  recommendation.  If  a man  is 


not  hungry  when  his  meal-time  arrives,  it  is  far 
better  that  he  should  simply  walk  away  from  the 
table  and  wait  till  his  appetite  returns  of  its  own 
accord.  The  absence  of  appetite  will  generally  be 
merely  an  indication  that  his  stomach  is  not  yet 
ready  to  undertake  a fresh  task,  and  he  should 
place  it  under  no  compulsion  except  such  as  can 
be  naturally  produced  under  the  stimulant  of 
bodily  exercise. 

White  men  in  Africa  are,  as  a rule,  afraid  to 
expose  themselves  to  the  changes  of  a tropical 
temperature,  and  this  timidity  is  only  too  much 
encouraged  by  the  advice  usually  given  by  medical 
men.  By  judicious  exercise  at  different  periods  of 
the  day  and  year,  the  body  becomes  accustomed  to 
the  changes  that  take  place  suddenly  in  the  open 
air,  and  the  exterior  nerves  so  comport  themselves 
as  to  prevent  the  internal  organism  from  feeling 
the  change  too  suddenly.  The  active  duties  of 
life  make  it  imperative  to  encounter  these  atmo- 
spheric changes  to  a greater  or  loss  extent,  and 
the  body  that  is  prepared  for  them  is,  therefore, 
in  far  less  danger  than  the  too-sensitive  organisms 
of  those  who  take  too  much  care  of  themselves. 
The  rapid  swelling  of  the  'papilloi  and  the  strong 
local  liypercemia  experienced  by  sensitive  persons 
on  entering  a hot  climate,  or  on  changing  from  a 
hot  to  a cold  climate,  may  be  set  down  to  this 
cause,  and  the  quick  drying,  cracking,  and  yellow- 
ing of  the  skin  experienced  by  such  persons 
are  others  of  its  results.  The  slightest  exertion 
produces  profuse  perspiration,  the  respiration  is 
diminished,  and,  through  the  undue  activity  of  the 
sudorific  glands,  the  kidneys  are  loaded  with  solid 
matter  and  the  elementary  organs  are  called  upon 
to  do  more  work,  while  the  destruction  of  the 
tissues  is  stimulated  and  the  work  of  the  formative 
organs  is  retarded.  On  the  other  hand,  when  the 
nerves  have  been  hardened  by  judicious  exposure  to 
the  vicissitudes  of  the  climate,  they  act  admirably 
as  regulators  of  the  evaporation,  prevent  exhaustion 
after  slight  effort,  while  promoting  a healthy 
degree  of  perspiration  and  maintaining  a just 
balance  among  the  various  functions  which  the 
different  organs  of  a healthy  body  are  at  every 
moment  performing.  ‘ ‘ Be  temperate  in  all  things  ” 
applies  to  this,  however,  as  well  as  to  eating  and 
drinking.  Excess  is  always  hurtful.  Certain 
precautions  must  also  be  observed,  but  these 
will  be  considered  further  on  among  the  remedial 
measures  to  be  adopted  in  the  tropics. 

Of  the  peculiar  diseases  of  tropical  climates  much 
cannot  be  said  here,  but  it  may  be  remarked  that 
by  far  the  largest  part  of  the  mortality  in  con- 
nection with  them  (excluding  cases  of  m.alarial 
fever)  results  frorh  the  diseases  which  flourish 
everywhere,  except  in  that  ideal  city  of  “Hygeia” 
which  one  of  our  most  famous  sanitary  reformers 
has  so  happily  imagined. 

In  the  face  of  the  ignorance  of  sanitary  science 
which  we  find  in  European  communities,  it  is, 
perhaps,  not  surprising  to  find  that  science  en- 
tirely unknown  in  Africa.  I was  somewhat  startled, 
however,  to  find  that  such  an  official  as  a sanitary 
inspector  had  scarcely  been  heard  of,  although  there 
can  be  no  place  in  all  the  world  where  the  functions 
of  such  an  officer  could  with  greater  benefit  be 
performed  than  in  the  West  Coast  towns  of  Africa. 
The  most  appalling  indifference  to  the  presence  of 
festering  sewage  in  the  midst  of  a town  popula- 
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tion  pervades  tlie  inhabitants.  Thousands  of 
gallons  of  putrefying  animal  and  vegetable  refuse, 
in  uncovered,  or  barely  covered,  holes  in  the  ground, 
form  cesspools  close  to  the  dwellings ; and  as  they 
Fave  many  of  them  not  been  emptied  for  years  and 
years,  the  nauseating  mixture  of  urates  and  phos- 
phates with  free  ammonia,  sulphuretted  hydrogen, 
and  other  gases  that  ensues  is  intolerable.  The  air, 
through  the  neglect  and  lazy  indifference  of  the 
population,  is  loaded  mth  horrors  ; and,  when  these 
people  die  of  the  poison  they  have  .themselves 
created,  they  say  it  is  the  climate  that  has  killed 
them. 

A sanitary  inspector  would  make  a radical  change 
in  the  arrangements  of  the  markets  in  these  towns, 
though,  in  some  of  them,  the  buildings  are  hand- 
some and  convenient.  No  sight  can  be  more  dis- 
gusting than  the  butcher’s  corner,  when  closely,  or, 
indeed,  superficially  explored.  Out  there  in  the 
sun,  raw  hides,  a prey  to  legions  of  flies  ; up  here, 
on  dirty  hooks,  heads  of  sheep  or  cows,  with  heavy, 
creeping  worms  crawling  languidly  in  the  sockets 
of  the  ej^es,  and  in  the  mouth  ; in  another  place, 
half  putrid  lungs  hung  up,  like  E’ophies,  on  steam- 
ing, dirty  sticks  ; and  everywhere  unsightly  lumps 
of  unwashed  meat,  much  of  it  lung-sick,  to  judge 
by  the  trophies  overhead,  but  far  too  thickly 
incrusfed  with  the  black  dust  of  the  roads  for  the 
taint  to  be  at  once  discoverable.  Butchers,  or 
butchers’  helps,  in  dirty  dresses,  and  with  inde- 
scribable hands,  seize  these  pieces  of  meat  as  soon 
ns  the  market  is  over,  throwing  them  into  baskets 
which  appear  never  to  have  known  a scrub,  and 
which,  if  scraped,  would  each  produce  a heap  of 
.solidified  meat  and  blood,  the  accumulation  of 
months,  or  it  may  be  of  years,  of  gluey  stickings  of 
meat.  Outbreaks  of  yellow  fever  have  been  directly 
traced  to  the  presence,  on  the  roofs  of  houses  or  in 
the  streets,  of  raw  or  half-tanned  hides,  festering 
.and  decomposing  in  the  sun  ; and  if  it  were  not  for 
the  senseless  habit  of  attributing  every  death  to 
the  climate,  the  great  majority  of  fatal  cases  of 
disease  might  be  directly  traced  to  breaches  of  the 
commonest  laws  of  sanitary  science.  With  towns 
built  on  swamps,  with  malarious  lagoons  inter- 
vening between  them  and  the  pure  breezes  from 
the  ocean,  with  impenetrable,  unventilated  bush 
shutting  them  off  from  the  renovating  air-currents 
from  the  land  side,  and  with  the  rotting  filth  of  a 
generation  perpetually  around  them,  the  wonder  is, 
not  tl’.at  the  death-rate  should  be  high,  but  that 
anyone  should  be  able  to  resist  the  sum  of  these  evil 
influences. 

The  following  figures,  given  by  the  hospital 
authorities  of  Bathurst  (Gambia  River),  tell  the  tale 
of  sanitary  neglect  which  I have  attempted  to 
reveal  ; but,  as  against  the  normal  climate  of  the 
countrj^,  I deny  their  significance.  They  are 
worthy  of  the  attentive  consideration  of  the 
Central  Government.  During  the  past  20  years, 
the  total  deaths  among  the  coloured  population 
have  been  double  the  total  number  of  births.  The 
number  of  male  deaths  alone  exceed,  by  18  per 
cent.,  the  total  births  of  male  and  female  children. 
'Jhc  mortality  among  the  males  exceeds  that 
among  tLe  females  by  340  per  1,000.  The  highest 
rate  of  mortality  is  amongst  infants  from  one  year 
to  seven  years  of  age.  Up  to  the  age  of  20,  the 
death-rate  diminishes,  and  then  again  increases  to 
40.  Only  a small  proportion  of  the  natives  live 


beyond  the  age  of  40.  There  are  some  Europeans, 
however,  who  have  resided  here  for  long  perio is. 
A French  gentleman  of  my  acquaintance  has 
flourished  in  Bathurst  for  upwards  of  17  years, 
and  he  has  two  or  three  compatriots,  old  residents. 
But  Frenchmen  are  proverbially  temT>erate — verhiim 
sat  sapienti. 

Among  the  remedies  to  be  adopted,  none  plays  a 
more  important  rule  than  normal  bodily  exercise. 
Exercise  of  a proper  character  maintains  a normal 
circulation  of  the  blood.  The  friction  of  the 
sanguineous  globules  one  against  another  develop' s 
heat  and  energy,  and,  without  doubt,  electricitjn 
Now,  a tropical  atmosphere  is  highly  charged 
with  electricity  ; and,  unless  a proportionate 
amount  of  counteracting  electricity  is  developed 
in  the  body,  a violent  effect  is  exerted  upon  the 
nervous  system,  similar  to  that  which  may  be  pro- 
duced by  an  electrical  machine.  A simple  experi- 
ment in  illustration  of  this  theory  would  be  very 
interesting.  I think  such  an  experiment  would 
clearly  prove  that  a person  who  is  in  the  habit  of 
taking,  at  regular  intervals,  a certain  amount  of 
exercise  would  be  less  able  to  resist  the  action  of  an 
electrical  machine  before,  than  after  his  usual  exer- 
cise. It  is  known  to  everyone  that  the  less  exercise  a 
person  takes  the  greater  is  the  fatigue  consequent 
on  exertion ; so,  in  the  tropics,  those  who  take 
exercise  the  least  feel  most  the  oppression  of  the 
heat,  and  exhibit  the  least  energy  under  it.  Animals 
in  a wild  state  will,  after  a certain  rest,  suddenly 
break  forth  into  violent  exercise,  and  if  this,  by 
any  cause,  is  prevented,  they  soon  begin  to  appear 
sickl}^,  have  a dull  eye,  an  irregular  pulsation  of 
the  heart,  with  respiration  abnormally  slow  or 
quick,  according  to  the  nature  of  the  sickness 
which  the  reduction  of  their  vitality  is  sure  to 
prepare  them  to  catch.  This  is  exactly  the  case 
with  the  human  animal.  Deprived  of  energy  or 
electricity  by  want  of  exercise,  his  system  is  pre- 
pared for  the  attacks  of  fever  or  any  other  disease. 
A camel,  ox,  horse,  or  donkey,  during,  or  im- 
mediately after  exercise,  will,  sometimes,  give  as 
many  as  twelve  electric  sparks  on  being  struck 
with  a raw-hide  whip,  while,  from  the  same 
animal,  if  deprived  of  exercise  for  a certain  time, 
it  is  difficult  to  elicit  a singde  spark.  For  a con- 
sideration, you  may  obtain  from  a negro  permission 
to  try  the  raw  hide  experiment,  and  you  will, 
probably,  be  surprised  to  find  that  an  industrious 
negro,  on  being  lightly  struck,  will  give  tv/o,  and 
sometimes  three  electric  sparks,  while,  with  far 
greater  force,  you  will  not  be  able  to  extract  a 
single  spark  from  a lazy  negro.  On  a dark  night, 
an  emanation  of  electricity,  forming  a sort  of  halo, 
may  be  observed  round  the  body  of  a perspiring 
negro,  resting,  after  vigorous  labour,  upon  a 
bullock’s  hide,  and  sparks  will  not  unfrequentlybe 
emitted  from  his  body  during  his  movements  in 
sleep.  Similar  effects  I have  never  observed  from 
a native  known  to  be  lazy  and  afraid  of  work  or 
exercise. 

Moderate  exercise  is,  again,  necessary  in  order  to 
maintain  the  fluidity  of  the  blood.  Rapid  evapora- 
tion of  the  watery  particles  in  the  blood  takes  place 
through  the  strong  perspiration  which  is  the 
natural  consequence  of  climatic  heat,  and,  unless 
means  are  adopted  for  rej)lacing  the  water,  the 
blood  rapidly  thickens,  and  circulation  is  impeded. 
Many  doctors  recommend  avoidance  of  exposure  to 
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heat,  as  far  as  possible,  and  also  avoidance  of  exer- 
cise, as  the  best  means  of  preventing  a too  rapid 
evaporation  of  the  aqueous  portions  of  the  blood ; 
but,  in  spite  of  every  device,  the  heat  cannot  be 
altogether  avoided,  and  evaporation  cannot  be  pre- 
vented. Indeed,  it  must  not  be  prevented,  for, 
without  it,  the  skin  would  become  parched,  and, 
refusing  to  perform  its  functions,  the  blood  would 
then  be  thickened  by  the  accumulation  of  internal 
heat.  Too  profuse  perspiration  is  undoubtedly 
exhausting,  but  the  long  absence  of  perspira- 
tion would  cause  a rapid  increase  in  the  tem- 
perature of  the  blood,  and  a condition  of  still 
greater  danger  would  thus  be  speedily  created. 
Though  moderate  exercise  will  provoke  perspiration, 
and  augment  the  evaporation  of  the  watery  particles, 
a more  than  equivalent  quantity  of  moisture  is  re- 
turned to  the  blood  by  the  quickening  of  the  re- 
spiration which  the  exercise  effects.  "With  or 
without  exercise  there  must  be  evaporation,  and 
consequent  loss  of  fluidity ; but  exercise  affords  a 
means  of  regulating  the  fluidity  with  the  greatest 
nicety,  and,  therefore,  of  maintaining  the  normal 
condition  of  the  circulation  of  the  blood.  It  is  calcu- 
lated that,  with  each  respiration  in  a moderate 
temperature,  1*62  cubic  inches  of  oxygen  are 
supplied  to  the  lungs,  and,  allowing  20  respirations 
per  minute  as  the  average,  the  daily  requirement  of 
oxygen  amounts  to  26  cubic  feet.  The  total 
amount  of  air  for  such  respiration  is,  on  the 
average,  20  cubic  inches,  which,  at  20  respirations, 
would  represent  400  cubic  inches  per  minute.  Of 
this  quantity,  4 per  cent.,  or  16  cubic  inches  would 
be  carbonic  acid.  The  oxygen,  which  is  the  chief 
constituent  of  atmospheric  air,  combining  with 
hydrogen,  supplies  to  the  blood  the  watery 
particles  required;  audit  is  evident,  therefore,  that 
an  increase  of  the  rate  of  respiration  by  exercise 
will  promote  the  circulation  of  the  blood  by  in- 
creasing its  fluidity,  as  well  as  by  the  production  of 
electrical  energy.  The  researches  of  Lehmann  and 
of  Scharling  have  given  to  science  some  valuable 
data  respecting  the  functions  of  the  respiratory 
organs,  of  which  the  enlightened  student  of  tropical 
diseases  should  not  fail  to  avail  himself.  Lehmann 
discovered  that,  in  a moist  atmosphere,  the 
quantity  of  carbonic  acid  exhaled  far  exceeded 
that  which  the  same  body  would  give  off  in  dry 
air,  and  that  more  is  given  off  in  winter  than  in 
summer.  Scharling  has  found  that  the  exhalation 
of  the  same  vapour  from  the  body,  during  sleep,  is 
considerably  less  than  in  the  waking  hours.  In 
the  climate  of  Mid-Europe,  the  latter  investigator 
observed  that,  for  22*77  grains  of  carbonic  acid  ex- 
haled per  hour  of  the  night,  about  one -half  more 
was  given  off  during  the  same  period  immediately 
after  the  midday  meal,  the  exact  hourly  propor- 
tions throughout  the  night  and  day  being  as  31  *39 
to  40*74.  Violent  exercise,  under  most  circum- 
stances, should  be  carefully  avoided,  but  moderate 
exercise  I most  strongly  recommend.  White  men 
in  the  tropics,  whose  circumstances  permit  them  to 
abstain  from  bodily  and  mental  exercise,  are  never 
so  healthy  as  those  whose  occupations  compel  them 
to  exercise  both  body  and  mind  to  a moderate 
extent.  It  is  an  undoubted  fact  that,  in  these 
regions,  an  industrious  man,  whether  white  or 
black,  always  looks  more  healthy  than  a lazy  one. 
In  dry  regions  much  more  exercise  may  be  taken 
without  fatigue  than  in  damp,  swampy  districts, 


and,  in  the  former,  both  men  and  animals  are  more 
muscular,  energetic,  and  graceful  in  form  than  in 
the  latter,  where  the  natives  are  not  unfrequently 
lank,  tall,  and  attenuated. 

The  rule  of  life  I would  lay  down  for  a resident 
of  the  tropics  is  based  upon  the  words  “ diet, 
exercise,  and  energy.”  These  are  the  man’s  climate 
— his  life — the  power  of  the  intellect  nourished  by 
the  normal  blood.  The  rule  of  life  adopted  by 
most  Europeans  in  the  tropics,  so  far  as  they  can 
be  said  to  have  any  rule,  appears  to  be  “ feed  and 
rest,  rest  and  feed.”  Few  give  any  intelhgent  con- 
sideration to  the  subject  of  the  preservation  of 
health,  and  many  do  not  even  take  the  trouble  to 
consult  a medical  man  unless  at  some  serious  crisis, 
when,  as  it  generally  happens,  the  physician’s  aid 
has  been  sought  too  late.  They  will  take  quinine 
in  absurdly  large  doses,  literally  eating  it  wdth  a 
spoon,  and  calomel  they  consume  in  alarming 
quantities,  but  of  the  advantages  of  small  doses  the 
majority  of  the  settlers  appear  to  be  profoundly 
ignorant.  A pinch  of  quinine,  taken  at  the  moment 
when  a fever  attack  is  first  perceived  will  be  of  great 
benefit;  but  this  valuable  drug  should  only  be  used 
when  actually  required.  It  is  worse  than  useless 
to  take  it  beforehand,  as  many  do,  as  a precau- 
tionary remedy. 

Moist  heat  is  generally  believed  to  be  dangerous 
but  there  is  every  reason  to  think  that  it  is  not 
the  heat  accompanying  the  moisture  which  does 
the  mischief,  but  the  moisture  alone.  Dry  heat  is 
undoubtedly  beneficial,  and  the  moisture  of  the 
tropics  is  as  certainly  hurtful  ; but  the  most 
dangerous  moment  of  exposure  to  moisture  is  that 
part  of  the  night  when  it  is  most  cool.  Given  two 
malarious  towns,  equally  moist,  and  in  all  respects 
alike,  except  thermally,  the  sickness  would  be  less 
in  that  town  of  the  two  vdiich  has  the  highest 
average  temperature,  and  the  least  range  of  vari- 
ation. The  average  temperature  during  the  dry 
season  is  considerably  higher  than  durmg  the 
rainy  season,  yet  it  is  the  latter  which  is  most  pro- 
lific in  causing  disease.  The  most  prevalent 
diseases  at  this  time  are  dysentery,  diarrhoea, 
cholera,  and  yellow  fever ; all,  except  the  last, 
common  to  temperate  climates.  Eheumatism  and 
gout  are  also  prevalent,  but  these  are  generally 
either  inherited  or  caused  by  careless  exposure  to 
damp,  by  debauchery,  or  by  neglect.  Goitre,  a 
swelling  of  the  thyroid  gland,  is  a disease  much  more 
frequently  met  with  in  the  moist  districts  of  the 
West  Coast  than  elsewhere.  The  natural  remedy 
for  all  these  evils  is  the  advent  of  the  Harmattan 
winds,  which,  as  soon  as  they  begin  to  blow,  change 
the  land  of  mourning  into  a land  of  joy.  The 
noxious  moisture  is  dried  up,  and  the  sick  recover 
as  if  by  magic.  These  drying  winds  blow  regularly 
from  December  to  February. 

The  natives  have  a simple  and  very  sensible 
method  of  warding  off  the  pestilential  moisture  of 
the  swamps.  They  plant  groves  of  trees  between 
the  swamp  and  their  villages.  This  is  found  very 
effectual ; probably,  because  the  trees  intercept  or 
absorb  the  malaria,  and  prevent  its  being  projected 
into  the  midst  of  the  population  by  the  wind. 
They,  at  other  times,  biirii  the  bush,  and  the  soil, 
then  becoming  exposed,  acquires  a crust  which 
impedes  the  rising  of  the  vapour.  If  a little  rises, 
it  is  either  dissipated  or  largely  diluted  by  the 
wind,  and  rendered  harmless. 
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In  the  British  possessions  such  obvious  means 
of  protection  appear  to  be  either  unknown  or 
despised.  Here  and  there  traces  may  be  found  of 
something  in  the  nature  of  a remedial  attempt; 
such,  for  instance,  as  the  ditches  constructed  at 
Oeorge  Town,  to  carry  off  the  surplus  water  to  the 
Oaiubia  River.  But  these  attempts  have  all  proved 
total  failures,  partly  from  the  fact  that  the  works 
were  coustructed  without  sufficient  data,  and 
partly  from  subsequent  neglect. 

Let  me  ask ; — Do  the  British  authorities  at  home 
know  of  these  things  ? Are  the  agents  of  the 
Oovernment  interested  in  the  development  of 
England’s  greatness,  and  in  promoting  the  welfare 
of  the  subject  races  over  which  she  rules  ? Are  they 
interested  in  holding  the  torch  of  truth  over  these 
dark  parts  of  the  earth,  or  is  it  their  interest  to 
keep  back  the  light  ? Are  there  among  them  men 
willing  to  spend  themselves  in  the  endeavour  to 
plant  the  health  and  comfort  of  civilised  com- 
munities on  the  neglected  soil  of  Africa,  or  have 
they  all  enwrapped  themselves  so  securely  in  the 
mantle  of  egotism  as  to  be  unable  to  look  beyond 
their  own  interests  ? 

In  England,  there  is  no  lack  of  men  anxious  to 
learn  the  truth,  in  order  that  their  sympathies  and 
their  benevolence  may  be  directed  upon  worthy 
objects.  But  there  is  also,  heie  and  abroad,  a class 
ihat  profits  by  the  abuse  of  those  sympathies.  The 
worst  of  these  are  the  writers  of  books  with  sound- 
ing titles,  which,  under  pretence  of  extending 
our  knowledge  of  tropical  countries,  deceive  us  with 
accounts  of  pseudo  or  superficial  travels.  Such 
publications  progagate  the  errors  of  others,  do 
much  harm  to  simple,  but  well-meaning  races, 
and  retard  the  progress  of  a mighty  empire,  in 
order  that  a little  name  may  figure  for  a day  on  the 
title-page  of  a book. 


DISCUSSION. 

The  Eev.  Horace  Waller  wished,  in  the  first  place,  to 
offer  a tribute  of  thanks  to  Mr.  Mitchinson  for  his 
paper,  for  the  broad  view  lie  had  taken  of  things 
African,  and  for  the  hoj^es  he  had  expressed  that  a little 
more  exercise  of  common  sense  Avould  do  away  with 
many  of  the  evils  which  had  kept  Europeans  from  that 
great  continent.  He  only  regretted  that  the  author  hadnot 
been  able  to  give  in  more  detail  the  result  of  his  obser- 
vations on  African  fevers,  and  their  effects  on  different 
constitutions.  He  would  venture  to  supplement  the 
paper  by  some  details  gathered  from  his  own  experience, 
and  from  that  of  some  medical  men  who  did  all  they 
could  to  instil  into  him  some  medical  knowledge,  viz., 
Dr.  Livingstone,  Dr.  Kirk,  Dr.  Mellor,  and  the  late 
Dr.  Dickenson.  In  Africa,  there  were  several  things 
absolutely  necessary  to  be  observed,  in  order  to  xu’eserve 
health.  In  the  first  place,  the  choice  of  a site  for  a 
•camx)  was  very  important ; men  often  chose  a nice 
expanse  of  sand,  which  .seemed  dry  and  clean,  but 
nothing  could  be  more  fatal ; he  would^  far  rather  encamp 
even  amongst  the  reeds  and  rushes;  and  Dr.  Livingstone 
had  suffered  very  much  on  some  occasions  from  the 
.^ame  cause.  It  was  probable,  that  during  the  wet 
cason,  decayed  matter  was  brought  down  with  the 
sand,  and  lay  buried  some  distance  below  the  surface, 
wh-re  the  fierce  heat  of  the  sun  caused  it  to  ferment  and 
give  off  malaria.  Again,  no  one  .should  camp  in  a 
hollow.  In  Africa,  you  might  walk  into  a hollow,  and 
feel  almost  as  if  you  were  going  into  cold  water ; but 
people  sometimes  fancied  that  being  in  a hoUoAv  they  : 
were  sheltered.  A camp  .should  always  be  on  rising  ! 
ground.  All  Englishmen  were  fond  of  their  tub,  and  ■ 


many  would  stick  to  their  plunge  in  a cold  stream  ; but 
this  was  a mistake,'  Naval  surgeons,  <Src.,  in  the  East 
Indies,  had  come  to  the  conclusion  that  men  must  not 
indulge  in  cold  bathing  in  the  East  as  they  did  in 
England,  and  he  could  add  his  own  testimony  to  the 
d.anger  of  doing  so.  They  should  be  content  with  a 
bucket  out  of  the  river  or  stream,  and  sponging  them- 
selves. Then,  again,  the  question  of  dress  was  very 
important.  Elannel  should  be  used,  but  with  discretion  ; 
and,  above  all  things,  nothing  slxould  be  Avorn  tight 
round  the  neck.  Coi*p  de  soleil  was  commonly  caused  by 
pressure  on  the  large  blood  vessels,  x^^eventing  free 
circulation  ; the  kind  of  head  covering  was  not  of  much 
importance,  so  that  it  was  sufficiently  thick.  Dr. 
Livingstone  usually  wore  an  ordinary  navy  cap,  and 
never  had  anything  like  sunstroke,  except  on  one  occa- 
sion, when  the  sun  poured  iu  on  him  through  a hole  in  the 
roof  of  a hut  where  he  was  sleeping.  It  Avas  also  im- 
portant that  the  stomach  should  be  carefully  covered  with 
a thick  Avaistband  of  some  sort,  Avhich  was  the  in\mriable 
custom  of  the  Arabs.  In  the  alhivial  districts,  AA^here 
pathways  had  been  made,  the  soil  Avas  very  black,  and 
the  radiation  of  the  sun’s  heat  most  intense;  even  the 
hard-footed  nati\'es  sometimes  could  not  walk  on  them ; 
and  on  such  occasions  he  had  found  that  if  the  abdomen 
Avere  not  Avell  protected,  a deadly  faintness  would  eome 
over  one,  Avhich  was  the  x^remonitory  Avarning  of  more 
serious  mischief.  With  regard  to  feeding,  he  must  join 
! issue  a little  with  Mr.  Mitchinson.  He  had  tried  both 
■ plans,  and  his  decided  ox^inion,  based  on  experience, 
AA'as,  that  by  a good  sux)ply  of  tea,  coffee,  suga,r,  and, 
aboA'e  all,  wheaten  flour,  xueserved  soups,  meats,  &c.,  the 
men  now  living  at  Livingstonia  Avere,  to  a great  degree, 

‘ kept  in  good  health.  Of  course,  none  of  them  Avere  likely 
' to  exceed  in  anything,  but  he  believed  their  health  de  - 
I pended  in  a great  measiiro  on  the  commissariat.  With 
; reg-ard  to  stimulants,  of  course  the  common  sense  of  every- 
j one  agreed  that  they  Avere  siinx^ly  destructive ; in  his 
I opinion,  there  was  nothing  better  than  coffee,  morning, 
j noon,  and  night.  He  had  taken  a great  deal  of  medicine, 
and  had  given  a great  deal,  and  he  did  not  believe  any 
friend  of  the  human  race  Avas  ever  so  much  abused  as 
I quinine.  The  Admiralty  regulations  prescribed  that 
men  on  the  African  rivers  must  take  a dose  of  quinine 
CA'ery  day  ; but  he  believed  you  might,  by  this  x^rocess, 
beget  a kind  of  fever  iu  any  one,  make  him  nervous  and 
anxious,  and  worry  him  into  that  state  in  which  fever 
would  easily  attack  him.  You  should  not  make  men 
faney  they  were  il],  by  continually  looking  at  their 
tongues  and  feeling  their  x^^ffse,  but  keex)  ux)  their 
spirits  as  much  as  pos.sible,  and  not  give  them  quinine 
until  it  was  wanted.  H quinine  would  not  cure  fever, 
nothing  woidd  ; but  it  sometimes  happened  that  even 
that  AA^as  of  no  use,  unless  a previous  dose  of  calomel,  to 
act  Tipon  the  liver,  had  been  given.  There  Avas  also 
another  medicine,  of  Avhich  ho  had  no  personal  knoAv- 
ledge,  but  had  heard  it  very  highly  spoken  of,  called 
"Warburg’s  drops  ; quinine  was  one  of  the  constituents, 
but  it  was  combined  Avith  various  aromatic  essences, 
which  Avere  thoiight  to  have  a A^ery  good  effect.  Next 
came  the  question  of  sloex~)ing  ; he  Avould  not  allow  any 
man  to  sleep  without  a mosquito  curtain,  which  he 
believed  to  be  of  great  service  in  keeping  oft'  malaria. 
The  moisture  of  the  air  became  dex^osited  in  the  fine 
meshes  of  the  net,  and  acted  as  a screen,  and  it  Avas 
commonly  said,  and  he  believed  was  the  case,  that 
malaria  Avould  not  pass  over  waiter  Another  evil  to 
guard  against  was  the  sudden  fail  of  temx)erature,  AA^hich 
took  place  early  in  the  morning.  Men  Avent  to  .sleep 
under  the  mosquito  curtain,  iu  the  most  intense 
heat,  and  slept  heavily ; but  about  four  o’clock 
they  Avould  Avake  up  and  feel  chilly,  and  x^^iff  the 
blanket  over  them  ; but  it  was  then  too  late  ; those  who 
said  at  breakfast  that  they  had  woke  ux>  chilly,  Ai'oidd 
be  sure  to  haA’e  the  fever.  There  Avas  a kind  of  dress, 
called,  he  believed,  a “ Laming  suit,”  Avhich  sailors  AA-ere 
obliged  to  wear  at  night  in  troxiical  countries,  consisting 
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of  a pair  of  Mgli  trousers,  covering  tlie  abdomen,  a sort  j 
of  pea  jacket,  made  of  flannel,  witb  a large  collar  wMcb 
could  be  pulled  up  round  tbe  bead,  and  this  was  a most 
excellent  thing;  but  where  this  was  not  worn,  men 
should  accustom  themselves  to  wake  up  early,  before 
the  chfll  came  on,  and  pull  their  blanket  up  round  them, 
so  as  to  avoid  taking  cold. 

Captain  Foot,  R.N.,  said  he  could  endorse  almost  all 
which  had  been  said  by  Mr.  "Waller,  though,  perhaps,  that 
gentleman  had  been  a httle  hard  on  quinine.  Most  of  his 
time  in  the  service  had  been  spent  in  the  tropics,  India, 
China,  Central  America,  the  West  Coast  of  Africa,  and 
the  East  Coast,  and  he  had  had  a great  deal  to  do  with 
fever.  He  had  had  most  of  the  West  Coast  fevers,  in- 
cluding yellow  fever  ; but  his  last  trip  was  to  Zululand, 
where  he  joined  the  Naval  Reserve,  and  from  there  he 
went  u^D  to  Zanzibar,  and  back  again,  and  had  no  fever 
at  all.  He  followed  the  advice  of  a naval  surgeon,  and 
for  ten  days  or  a fortnight  previously,  took  a moderate 
dose  of  quinine,  which  he  thought  acted  as  a protection. 
He  also  agreed  with  Mr.  Waller  that  good  living  was 
essential.  In  hot  climates  there  was  a great  drain  on 
the  system,  both  physical  and  mental,  and  even  moral, 
and  the  meat  afforded  by  the  goats,  sheep,  and  fowls  of 
the  cotmtry  was  not,  in  his  opinion,  sufficiently  stimula- 
ting to  the  digestive  organs.  Preserved  meats  and 
Kopf’s  essences  were  of  great  value,  therefore,  to 
the  traveller.  A mosquito  curtain  was  no  doubt 
a filter  to  the  malaria,  and  he  would  sooner  go 
without  his  whole  baggage  than  miss  it,  although, 
fortunately,  mosquitoes'. did  not  hurt  him.  The  ‘ ‘ Laming 
suit  ’ ’ was  a very  good  thing,  light,  cheap,  and  easily 
made  ; and  he  Imew,  from  experience  in  India,  that  a 
sudden  fall  of  temperatm’e  occurred  in  the  early  morn- 
ing. He  thought  regularity  of  meals  a great  advantage 
where  it  could  be  obtained.  With  regard  to  stimulants, 
the  men  had  their  usual  allowance  of  rum,  and  when 
they  were  boat  cruising  a double  allowance,  with  some- 
times the  quinine  mixed  with  the  rum,  or  a httle 
sherry.  They  looked  forward  to  these  httle  things,  and 
he  thought  it  did  them  good  ; they  did  not,  of  course, 
get  it  in  the  heat  of  the  day.  It  was  a great  tiling  to  keep 
men  cheerful  and  in  good  spirits ; as  he  often  told  them, 
a good  laugh  would  do  them  more  good  than  ah  the 
quinine.  If  persons  were  not  accustomed  to  stimulants, 
of  course,  they  would  be  better  without  them,  but  those 
who  were  used  to  take  them  in  moderation,  were,  he 
thought,  ■ wrong  to  drop  them  suddenly  on  going  to  a 
hot  climate.  \^erever  it  is  practicable,  as  in  the  case 
of  fixed  stations,  distiUed  water  should  invariably  be 
used  for  domestic  purposes.  Mr.  Harvey,  the  chief 
engineer  of  the  London^  has  suggested  two  very  excel- 
lent foims  of  condensing  apparatus,  for  the  preparation 
ef  disthled  water  at  stations.  The  mind  had  a great 
deal  to  do  with  ah  these  matters,  and  ahowance  must  be 
made  for  habit.  He  hoped  this  paper  would  be  the 
means  of  showing  that  Africa  was  not  nearly  so  black 
as  it  was  painted,  but  that  it  was  a country  in  which 
Europeans  could  live  quite  as  weh  as  in  India. 

hr.  Thin  said  this  subject  was  one  which  came  con- 
stantly before  him  in  the  course  of  his  practice,  and  he 
was  the  more  interested  in  it  from  having  practised  some 
years  in  China.  He  had  been  pleased  and  instructed, 
both  by  the  paper  and  Mr.  Waher’s  remarks  ; but  one 
thing  must  strike  every  one  who  had  listened.  There 
seemed  a consensus  of  opinion  that  if  you  took  certain 
precautions  you  might  go  to  these  countries  and  hve 
there  with  comparative  safety,  but  then,  what  a number 
of  precautions  you  had  to  take,  which  no  one  ever 
thought  of  if  they  went  to  Germany,  Canada,  or  France. 
The  very  fact,  that  most  experienced  men  found  it  neces- 
sary to  take  these  precautions,  showed  at  once  that  you 
were  rrmning  great  danger,  and  that  if  you  made  the 
slightest  slip  in  yonr  mode  of  life  you  might  die.  This 
was  not  only  a matter  of  fact,  brrt  it  was  his  firm  con- 
Yictjon,  and  it  was  confirmed  by  the  practice  of  all  life 


assurance  societies;  and  his  opinion,  which  was  confirmed 
by  his  practice  in  London,  was,  that  these  climates  were 
aU  bad,  and  that  if  any  man  thought  his  health  was 
the  first  object,  and  he  wanted  to  live  as  long  as  he 
corrld,  he  should  never  go  to  any  of  these  climates,  be- 
cause he  would  certainly  run  risks  which  he  wordd  not 
by  remaining  at  home.  A physician  in  London,  of  great 
experience  in  the  diseases  of  women  and  children,  in- 
formed him  that  he  could  at  once  teU  when  he  saw  a Eu- 
ropean child,  bomin  India,  come  into  his  consulting- room, 
withorrt  asking  a question ; and  he  (Dr.  Thin)  could  almost 
do  the  same.  If  you  wanted  to  test  the  healthiness  of  a 
country  or  an  occupation,  you  did  not  choose  a strong, 
vigorous  man  who  went  into  it  in  the  prime  of  life,  and 
left  it  after  four  or  five  years,  brrt  yorr  took  a weak  man, 
and  if  he  corrld  not  stand  it,  you  said  here  is  a country 
or  an  occupation  only  fit  for  the  strong  and  vigorous. 
There  were  men  bom  that  nothing  would  kill  short  < f 
actual  violence ; some  could  go  to  India  to  live 
to  80.  With  regard  to  diet,  his  conviction  was  that 
the  less  people  thought  about  what  they  ate  and 
drank  the  better.  Nothing  astonished  him  more 
than  to  find  people  coming  to  him,  very  often  yormg 
men,  asking  him  what  they  shorrld  eat.  The  best  thing 
was  for  people  to  live  in  a quiet,  orderly,  regrrlar  way — 
very  much  as  they  did  at  home.  It  was  utterly  useless 
to  attempt  to  follow  the  example  of  the  natives,  who.se 
constitutions  had  never  been  accustomed  to  the  food  and 
habits  that  Errropeans  employed.  AYhen  in  China,  he 
recollected  people  who  had  consulted  physicians  before 
they  came  orrt  as  to  the  best  way  of  living  in  a tropical 
cHmate,  and  they  often  had  very  bad  advice,  which 
made  them  ill.  They  were  told  not  to  eat  animal  food, 
but  to  eat  rice  ; they  got  ill,  anaemic,  and  fell  victims 
to  their  intense  prudence.  With  regard  to  quinine,  he 
believed  it  would  no  more  prevent  a man  haHng  fever, 
if  he  took  it  before  he  was  exposed  to  malaria,  than 
taking  an  antidote  for  ar.senic  to-day  would  prevent 
his  being  poisoned  by  it  next  year  ; but  quinine  would 
act  as  a prophylactic  in  this  way.  People  who  lived  in 
malarious  countries  imbibed  the  poison  into  the  system 
without  having  fever,  but  they  might  come  back  to  thi.s 
country,  and  on  g*etting  wet  and  chilled,  have  an  attack 
of  ague.  Only  last  summer,  a gentleman  went  to  Bemeo 
for  a few  months,  and  returned  ; he  had  no  fever  out 
there,  but  when  he  landed  at  Marseilles  he  took  cold, 
and  had  a severe  attack  of  ague.  Very  possibly,  if  he 
I had  taken  quinine  on  the  island,  it  would  have  counter- 
acted these  effects.  MTien  a man  had  the  fever,  there 
was  nothing  for  it  but  to  get  the  quinine  into  him  as 
soon  as  possible.  But  there  was  no  doubt  that  the  habitual 
use  of  the  drug  had  very  great  disadvantages ; one  was, 
that  it  certainly  injured  the  hearing,  and  it  certainly  pro- 
duced neiwous  disorders ; therefore,  if  a man  coiild  not 
live  in  one  of  these  cormtries  without  taking  five  grains  of 
quinine  a day,  the  sooner  he  g’ot  out  of  it  the  better.  One 
peculiar  symptom  produced  by  quinine  in  some  people 
he  had  never  seen  noticed ; but  he  had  a patient  at  the 
present  time  who,  if  he  did  not  take  a warm  and  generous 
meal  within  ten  minutes  after  a very  moderate  dose  of 
quinine,  trembled,  and  became  faint,  and  exceedingly  ill. 
With  regard  to  the  use  of  alcohol,  they  all  knew  it  was 
used  freely  in  all  these  countries,  and  he  believed  it 
always  would  be  ; for  the  simple  reason  that  the 
depression  and  exhaustion  which  made  people  resort 
to  it  here,  were  perpetual  there.  Men  worked  12 
and  14  hours  a day,  both  physically  and  mentally,  and 
when  meal-time  came  they  had  no  appetite.  But  they 
had  more  work  to  do,  and  must  eat,  and  therefore  they 
took  brandy  and  soda,  or  some  effervescing  drinli  with 
alcohol  in  it,  a cocktail  or  something,  and  then  they 
were  set  up  and  could  eat.  At  the  same  time  he  was 
satisfied  that  doing  this  from  day  to  day,  and  month  to 
month,  laid  the  seeds  of  arterial  degeneration,  degener- 
ation of  the  heart,  exhaustion  of  the  system  in  many 
ways,  and  of  anaemia.  They  found  out  there  men  of  40 
suffering  from  the  diseases  of  7 O.ia  Europe.  Alcoholmight 
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help  them  over  the  day  ; and  they  could  not  always 
afford  to  consider  what  was  most  conducive  to  longe^dty, 
but  it  was  in  the  long  run  pernicious.  With  regard  to  the 
danger  of  suddenly  discontinuing  alcohol,  he  had  some  ex- 
IX'i’ience  when  abroad.  Ladies  suffered  much  more  from 
the  climate  than  men — another  sign  of  the  badness  of  the 
climate — and  they  naturally  resoi’ted,  as  other  people 
did,  to  • stimulants ; frequently  it  was  ordered  by  the 
doctor,  and  by  and  bye  they  fell  into  the  habit  of  taking 
it.  He  found  this  in  his  own  joractice,  and  was  alarmed  at 
it.  He  made  it  a rule,  whenever  he  saw  any  bad  result, 
simply  to  say  stop  taking  alcohol  in  any  shape  or  form, 
and  in  every  instance  in  which  he  gave  that  advice,  it 
was  followed  Avith  benefit  to  the  health.  There  might 
be  hysteria,  tears,  depression,  and  so  on  for  a w'eek  or 
two,  but  at  the  end  of  a few  months  the  i^atient  ahA^ays 
said  it  was  the  best  advice  she  had  eA'er  had  in  her  life. 
Lelirium  tremens  Avas  not  uncommon  in  these  countries, 
and  it  was  very  fatal  — another  sign  of  the  badness  of 
the  climate.  In  such  cases  he  always  made  it  a rule  to 
stojA  alcohol  immediately,  and  almost  inA’ariably  the 
patient's  life  AA'as  saA^ed.  Naturally,  in  these  countries, 
there  were  few  abstainers,  but  amongst  the  foAv  he 
knew  the  health  was  excellent. 

Dr.  Mann  said  the  principal  object  of  the  paper  ap- 
jAeared  to  be  to  sIioav  that  the  main  causes  of  disease  in 
tropical  coimtries  were  preA'entible,  and  with  that  he 
cordially  agreed.  There  could  be  no  question  AAuth  any- 
one, Avho  had  seen  much  of  Avarm  climates,  that  A'ery 
much  of  the  disease  Aviucii  AA^as  experienced  AA'as  due  to 
jAersonal  habits,  aa-IucIi  Avere  AA-ithiu  control.  On  the 
other  hand,  there  could  bo  no  doubt  that  serious  and 
giUA'c  diseases  did  sometimes  come  in  trojAical  climates, 
after  long  exposure,  to  those  AA'ho  lived  the  best  lives 
men  could  live.  There  Avas  no  argument  that  tropical 
countries  were  healthy  places,  but  it  must  be  re- 
membered there  were  unhealthy  coimtries  to  which  men 
were  led  by  a sense  of  duty,  feehng  that  they  had 
opportunities  of  usefidness  there  AA'hich  they  had  not  at 
home  ; and  when  they  did  go,  it  was  surely  imjAortaut 
that  they  .shoidd  go  with  a strong  conviction  in  their 
minds  that  if  they  learned  to  do  their  duty  AA^ell  and 
fairly,  instead  of  badly  and  unfairly,  their  chance  of 
carrying  their  AA'ork  through  to  a successful  end  Avoidd 
be  much  gi'eater.  That  Avas  really  the  gist  of  Mr. 
iSIitchinson's  argument.  He  Avas  convinced  that  the 
truth  would  be  found  to  be  essentially  in  the  mean,  and 
not  in  either  extreme.  AVe  must  take  the  rules  of  common 
sense  and  apply  them  as  far  as  possible.  A great  thinker 
had  defined  science  as  organi.sed  common  sense ; that  Avas 
a good  definition,  and  practical  men  ought  constantly  to 
strive  so  to  organise  common  serse  as  to  bring  it  to  bear 
on  tl'.e  Avork  Avhich  lay  around  them  in  daily  life. 

Mr.  Kyde  Clarke  said  he  had  been  much  struck  with 
Mr.  Mitchinson’s  allusion  to  the  systematic  practice 
in  Afn(;a  of  planting  trees  so  as  to  intercept  malaria, 
lie  had  himself  ncA-er  known  of  that  being  done,  but  he 
did  know  an  instance  of  a converse  case,  Avhere  a large 
A'illage,  of  about  400  stone  houses,  had  been  deserted  for 
60  y-  ars,  no  one  being  able  to  live  there  in  consequence 
of  a grove  of  trees,  AA'hich  had  sheltered  it  from  malaria,  | 
having  been  cut  doAA-n.  It  was  A'ery  important  in  select- 
ing a site  for  a camp  or  station  to  note  the  prcA'ailing 
winds,  and  not  to  choose  a spot  exposed  to  miasmatic 
influences.  It  was  also  important  to  avoid  cuitivation 
too  f lose  to  the  station  ; and  he  had  little  doubt  that 
the  difference  in  the  health  of  the  different  regiments 
in  CA*pnis  were  caused  by  the  ground  being  broken  up 
more  in  one  camp  than  another.  He  remembered  a 
case  Avhere  a town  was  built  in  a healthy  situation,  i 
and  where  the  people  Avere  free  from  foA^er  for  two  ' 
years ; but  in  the  third,  it  broke  out  at  one  end  and  i 
w'ent  through  the  whole  place,  simjAly  because  some 
Englishmen  thought  it  Avas  a pity  such  good  soil  should 
be  uncultivated,  and,  contra^  to  the  regulations,  got 
planting  potatoes  or  something  of  the  kind.  He  re- 


membered when  Dr.  Livingstone  appeared  once  in  that 
room,  he  had  to  apologise  for  his  unfamiliarity  with 
English,  like  Mr.  Mitchinson,  from  haAung  been  so  unac- 
customed to  it ; but  he  must  say  he  did  not  think  the 
administrative  authorities  on  the  West  Coast  were  all 
quite  so  neglectful  of  sanitary  measures  as  Mr.  Mit- 
chinson seemed  to  imply.  Mr.  Pope  Hennesey  was  cer- 
tainly not  unmindful  of  the  welfare  of  those  over  whom 
he  was  placed,  though  he  was  not  long  continued  in  his 
African  government;  and  he  thought  great  considera- 
tion should  be  shown  to  the  men  who  undertook  such 
responsible  and  dangerous  duties. 

The  Chairman  said  it  appeared  that  Mr.  Mitchinson 
attached  very  little  importance  to  what  Avere  termed 
meteorological  changes,  which  he  looked  upon  as 
rather  incidental  to  bad  health  and  mortality  than 
anything  else,  and  that  he  considered  the  main 
causes  of  inischiief  AA'ere  bad  sanitary  conditions,  and 
improjAer  food.  Then  he  mentioned  certain  physio- 
logical facts,  which  were  of  great  interest  and  im- 
XAortance,  and  thence  he  had  gone  on  to  suggest 
remedies  for  trojAical  diseases ; and,  finally,  he  had 
referred  to  the  great  carelessness  which  existed  on  this 
question.  On  some  of  these  points  the  preceding  speakers 
had  not  touched  at  all ; for  instance,  the  physiological 
facts,  and  the  carelessness  of  the  pul)lic,  had  only  been 
referred  to  by  Mr.  Hyde  Clarke,  who,  to  some  extent, 
vindicated  our  public  men  from  the  charge  of  indifference 
in  this  matter.  Some  facts  were  of  leading  importance, 
and  about  them  there  Avas  no  difference  of  opinion. 
Thus,  Avith  respect  to  the  use  of  alcohol,  everyone  spoke 
Avith  some  authority  from  experience,  and  all  bore 
evidence  on  one  side ; for  Capt.  Foot  had  spoken  Avith 
extreme  qualification  as  to  the  use  of  alcohol  at  all, 
admitting  that  it  should  only  be  employed  by  those  to 
Avhom  it  had  become,  not  physically,  but  morally,  a 
necessity ; and  those  Avhose  experience  lay  in  the 
metropolis,  often  met  Avfith  the  same  class  of  cases,  to 
whom  they  were  obliged  to  aUoAv  it,  for  the  same  fancied 
reason.  Barring  this  one  objection,  there  Avas  a 
consensAis  of  opinion  that  in  tropical  climates  the  effects 
of  alcohol  in  CA^ery  form  w'ere  ultimately  prejudicial, 
and  that  there,  at  all  events,  alcohol  could  not  be 
accepted  as  a food.  He  might  say,  incidentally, 
that  if  they  had  been  speaking  of  the  Polar  regions, 
the  same  argument  AA'ould  just  as  aa'cII  obtain;  and  if 
they  turned  to  their  OAA'n  country,  and  looked  at  what 
had  been  going  on  during  the  past  few  weeks,  they 
Avould  see  again  the  same  story.  During  the  extreme 
strain  to  AA'hich  people  had  been  subjected,  by  the  as- 
tonishing condition  of  cold,  combined  w'ith  wet  and  fog, 
no  enemy  had  been  found  so  fatal  in  combination  with 
this  as  alcohol.  Tliere  were  one  or  tAvo  points  on  AA'hich 
some  speakers  seemed  someAvhat  at  A'ariance,  but  in 
reality  Avere  not  so.  For  instance,  on  the  question 
of  meteorology,  Mr.  Mitchinson  took  a different  view 
altogether  to  Dr.  Thin,  but  both  w'ere,  to  a certain 
extent,  right ; because  in  the  use  of  the  word 
miasma,  AA'hich  the  former  introduced  freely,  he  ad- 
mitted the  influence  of  meteorological  conditions. 
You  could  not  conceive  of  miasmatic  conditions  AA'ith- 
out  bringing  in  meteorological,  Avhatever  \-iew  you  took 
of  the  nature  of  miasma — whether  you  considered  it  a 
particular  change  in  the  substance  of  the  body — a Ih'ing 
substance,  as  some  supposed — or,  as  Mr.  McLaren 
suggested  some  years  ago,  as  being  nothing  more  than 
a peculiar  condition  of  water  in  the  atmosphere.  But 
there  Avas  a great  deal  to  be  said  with  regard  to 
meteorological  chang-es  as  affecting  the  condition  of  the 
indiA'idual.  There  AA'ere  changes,  of  which,  at  the  present 
time,  w'e  had  no  direct  knowledge,  which  influenced  us 
irrespective  of  our  mode  of  life.  The  large  number 
of  SAidden  deaths  which  had  occurred  of  late  could 
be  attributed  to  nothing  but  atmospheric  condi- 
tions. Certain  seasons  Avere  connected  with  certain 
diseases.  Some  time  ago,  he  published  an  essay 
on  this  subject,  in  which  he  showed,  among  other  facts, 
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that  scarlet  fever  doubled  iu  mortality  from  November 
to  February,  as  compared  with  its  mortality  from  May  to 
Aug-ast.  Even  if  there  were  the  same  number  of  cases 
in  tlie  summer  months,  there  would  be  a much  lower 
mortality  over  a range  of  years  than  in  the  colder  ones. 
Again,  we  did  not  live  in  the  same  way  during  one 
season  that  we  did  in  another.  In  November,  we  all 
began  to  lose  m weight,  and  went  on  wastins:  until 
May,  when  we  began  to  increase.  In  November  also 
we  began  to  give  off  more  carbonic  acid ; in  the  winter 
our  venous  blood  was  intensely  dark  compared  with 
the  arterial,  but  during  the  summer  we  coMd  scarcely 
distinguish  the  difference  by  the  colour,  and  in  the  tropics 
could  not  do  so  at  all.  The  late  Dr.  John  Davy, 
when  living  in  India,  actually  sent  home  a paper  to  dis- 
prove that  there  was  any  difference  in  colour  between 
the  arterial  and  venous  blood,  not  conceiving*  it  possibie 
that  there  should  be  so  much  difference  in  oxidation  in  the 
tropical  as  compared  with  the  colder  climate.  He  had 
himself  once  traced  out  the  ratio  of  mortality,  after 
great  surgical  operations,  in  reference  to  meteorological 
changes,  and  found  that  with  a falling  barometer  there 
was  a,  higher  mortality  than  with  a rising  barometer  and 
a dry  atmosphere.  They  coidd  not  therefore  throw  over 
meteorology,  though  that  in  no  way  clashed  with  the 
conclusions  drawn  as  to  bad  sanitary  conditions  and 
bad  feeding.  As  Dr.  Thin  had  said,  in  tropical 
regions  there  was  more  strain  and  exhaustion,  and 
we  had  to  consider,  with  more  care  than  we  need 
here,  the  way  in  which  we  lived,  just  as  more  care 
must  be  taken  here  than  in  Mexico,  Colorado,  and  some 
other  places  where  exceptionally  equable  conditions  pre- 
vailed. With  regard  to  the  power  of  the  human  body  to 
bear  climatic  changes,  he  might  draw  attention  to  the 
case  of  the  Jews.  Michael  Levy,  the  great  hygeist, 
declared  that  a J ew  could  live  anywhere,  and  wrote  a 
paper  on  the  subject ; but  if  the  proper  explanation  were 
arrived  at,  he  believed  it  would  be  found  that  they  lived  in 
tropical  countries  better  than  the  rest  of  the  world,  simply 
for  the  same  reason  that  they  lived  better  in  Frankfort, 
London,  or  elsewhere  ; they  lived  much  more  simple  lives; 
they  were  notoriously  temperate  in  the  use  of  alcoholic 
drinks,  and  were  frugal  and  carefnl  in  the  matter  of  food. 
Whether  the  Jews  would  continue  to  enjoy  the  same 
advantages  now  that  they  were  getting  richer  and  more 
luxurious,  he  was  inclined  to  doubt.  Mr.  Mitchinson  had 
referred  to  the  possibility  of  building  cities  or  towns  any- 
where, and  he  largely  agreed  with  that  view.  Some  of  the 
figures  he  had  quoted  showed  that,  even  in  the  tropics, 
the  mortality  was  very  little  in  excess  of  many  towns  in 
England.  In  Liverpool  it  had  been  nearly  as  high  as 
at  Bathurst  on  the  G-ainbia.  If  he  had  money  and 
command  of  engineering  skill  without  limit,  he  could 
build  a “Hygeia  ” anywhere  where  there  was  a good 
foundation,  where  food  could  readily  be  obtained, 
and  where  roads  could  be  constructed.  Any  part  of  the 
earth’s  surface  could  be  made  the  site  for  a model 
city,  and  that  \vould  be  the  work  of  the  future,  per- 
haps. If,  as  Dr  Maudsley  suggested,  the  earth 
cooled  down,  so  that  our  posterity  had  to  live  in 
snow  huts  near  the  Equator,  it  would  become  a question 
how  these  equatorial  cities  should  be  built.  Several  of 
Mr.  Mitchinson’ s physiological  statements  were  some- 
what crude,  though  interesting.  He  was  not  sure  that 
he  knew  what  lie  meant  by  the  oxy-hydrogen  produced  in 
the  body,  nor  the  combination  of  oxygen  and  hydrogen  in 
the  body.  He  assixmed  that  he  probably  referred  to  some 
experiments  which  had  been  made  to  endeavour  to  prove 
the  oxidation  of  hydrogen  in  the  body,  but  that  discovery 
had  yet  to  be  confirmed.  It  was  at  present  only  a specu- 
lation, arising  from  a calculation  that  the  amount  of  water 
taken  as  food  in  various  ways  was  not  sufficient  to  form 
the  75  per  cent,  of  Avhich  the  body  was  composed. 
Again,  with  regard  to  the  electrical  phenomena  men- 
tioned, he  had  never  heard  of  such  things  having  been 
observed.  Some  experiments  had  been  attempted,  tend- 
ing to  show  that,  during  or  after  exertion,  the  body  was  * 
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positively  electrified  as  compared  with  the  atmosphere, 
and  when  in  a state  of  exhaustion,  negatively,  and  these 
experiments,  which  were  conceived  many  years  ago,  had 
been  too  much  neglected;  it  was  also  possible  that 
some  electric  change  took  place  connected  with  the 
presence  of  the  water  in  the  atmosphere,  when  the  body- 
got  very  much  depressed  in  the  presence  of  aqueous- 
vapour  ; but  as  yet  these  were  only  speculations,,  stimu- 
lating* inquiry,  and  not  standing  on  any  experimentaJ 
basis.  He  agreed  with  Mr.  Mitchinson  as  to  the  dense 
condition  of  the  blood,  which  resulted  from  extreme  heat. 
If  the  water  were  removed  in  large  quantities,  the  blood 
became,  not  coagulated,  but  inspissated,  and  ready  to. 
take  up  a large  quantity  of  water ; and  under  these- 
circumstances,  its  vital  power  was  lowered.  A remark- 
able instance  of  this  occurred  some  time  ago,  in  the 
practice  of  a noted  physician  in  Dublin.  A woman 
under  his  care  suffered  just  the  same  as  if  she  were  in. 
in  a tropical  climate.  She  was  constantly  perspiring, 
relaxed,  and  faint.  After  death  she  was  found  to  have 
a peculiarly  diseased  condition  of  the  heart,  by  which 
the  oxidised  blood,  after  it  had  come  from  the  lungs 
into  the  left  side  of  the  heart,  passed  back  into  the  veins 
by  an  opening  in  the  heart  itself  ; so  that  she  was 
always  having  extremely  oxidised  blood  distributed  over 
her  body.  In  such  a condition,  a free  but  not  excessive 
quantity  of  drink  should  be  taken.  Exercise  was  also* 
beneficial,  as  it  no  doubt  led  to  a greater  determination 
of  food  towards  the  blood ; and,  lastly,  under  no  circum- 
stances, should  a large  quantity  of  water  be  taken  when, 
the  blood  was  in  a dense  condition.  He  concluded  by 
moving  a vote  of  thanks  to  Mr.  Mitchinson  for  his 
paper. 

Mr.  William  Botly,  in  seconding  the  resolution,  said 
he  was  acquainted  with  a Major-Greneral  who  had 
served  21  years  in  India  and  tropical  climates,  but  who 
never  took  alcoholic  drinks.  He  was  now  about  60,  and 
went  through  a day’s  walk  or  any  kind  of  exercise 
with  as  much  zest  as  a young  man. 

The  resolution  being  passed, 

Mr.  MitehinsOE,  in  reply,  said  he  regretted  that  he 
had  not  had  time  to  develop  the  physiological  aspect  of 
the  question  so  fully  as  he  should  have  liked,  and  as  he 
hoped  to  do  on  some  future  occasion.  He  did  not,  how- 
ever, mean  to  say  that  meteorology  had  nothing  to  do- 
with  the  question  of  health  in  tropical  climates,  but 
that  it  had  much  less  than  other  controllable  infiuences- 
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I 

EUPHEATES  VALLEY  EOUTE  TO  INDIA. 

3y  W.  P.  Andrew. 

Seldom  has  the  public  mind — I may  say  that  of 
Europe — been  so  completely  engrossed  as  at  this 
moment  by  the  Central  Asian  question,  owing 
rather  to  the  magnitude  and  uncertainty  of  events, 
to  which  it  may  at  a future  time  give  rise,  than  to 
its  more  immediate  and  palpable  consequences. 

Here,  in  England,  it  is  not  surprising  that 
the  recent  movements  of  Eussia — taken  in  con- 
junction with  the  position  in  Afghanistan  of  our 
heroic  countrymen  and  their  gallant  brothers  in 
arms,  whether  Mohaimnedan  or  Hindoo — should 
excite  men’s  minds,  and  should  make  us  more  de- 
termined than  ever  for  the  maintenance  of  our 
prestige  in  Europe  and  the  safety  of  our  Empire  in 
the  East.  But  whih'',  in  our  desire  to  .avoid 
political  complications,  we  have  devoted  ourselves, 
with  much  assiduity,  to  the  discussion  of  minor 
geographical  questions,  wo  have  overlooked  the 
simplest  and  most  obvious  means  of  checkmating 
the  possible  designs  of  Eussia,  by  closing  the  gates 
of  India,  the  Bolan  and  the  Khyber,  and  by  a 
parallel  movement  along  the  Valley  of  the 
Euphrates.  It  is  right,  therefore,  at  the  present 
juncture,  once  more  to  invite  attention  to  the 
proposed  establishment  of  a direct  and  rapid  route 
to  our  Eastern'possessions,  by  the  ancient  highway 
of  the  Euphrates. 

In  the  proposal  to  restore  this  ancient  route — 
once  the  highway  of  the  world’s  commerce,  and 
the  track  of  the  heroes  of  early  history— -by  the 
construction  of  a railway  to  connect  the  Mediter- 
ranean and  the  Persian  Gulf,  we  have  at  hand  an 
invaluable  and  perfectly  efficient  means  at  once  of 
thwarting  the  designs  of  Eussia,  if  they  should 
assmne  a hostile  character ; of  marching  hand -in- 1 
hand  with  her,  if  her  mission  be  to  carry  civilisa-  j 
tion  to  distant  lands  ; and  of  competing  with  her 
in  the  peaceful  rivalry  of  commerce.  ! 

Of  all  the  lessons  which  recent  wars  have  taught  I 
us,  none  is  more  emphatic  than  this,  that  hence- 
forth the  power  of  nations  must  be  upheld  by  the  ! 
knowledge  and  use  of  inech.anical  appliances.  [ 
Among  the  most  important  of  these  are  railways, 
as  we  saw  in  the  Franco- German  war.  A vague 
presentiment  of  this  marvellous  revolution  had  long 
existed,  but  it  had  to  struggle  gainst  ap.athy  and 
deep-seated  prejudice.  The  true  secret  of  national 
supremacy  has,  however,  now  been  brought  home 
with  irresistible  force  to  the  most  reluctant  mind ; 
and  it  behoves  us  to  brace  ourselves  anew  for  a 
more  determined  progress,  if  we  would  retain  the 
prestige  and  influence  we  have  hitherto  enjoyed  as  i 
a great  nation.  j 

In  the  Crimean  war  we  saw,  with  certainty,  ! 
where  the  power  of  the  Czar  first  gave  way.  The  ^ 
telegraph  and  rail  were  the  missuier  links  in  his 
armour.  He  had  built  fortresses  of  colossal  magni-  ' 
tude,  collected  resources  astonishing  from  their  j 


variety  and  abundance  ; his  generals  were  seleatcd 
with  consummate  skill,  while  over  the  per.sons  and 
and  property  of  his  subjects  ho  exercised  unlimited 
control.  But,  had  the  Czar  been  able  to  whisper 
his  commands  withlightningspeed,  andbeenobeyed 
with  promptitude,  how  different  might  have  been  the 
result ! The  giant  aggressor  was,  by  a handful  of 
invaders,  with  telegraph  and  steam  in  connection 
with  the  bases  of  their  operations,  defeated  .-md 
humiliated  on  the  soil  of  holy  Eussia  herself. 

We  all  nowknow  how  alive  Eussia  has  nowbecome 
to  the  necessity  of  following  up  her  advances  by  im- 
proved means  of  communication.  It  is  inconceivable 
that  any  power  butEngland,  having  either  means  or 
credit  at  command,  would  hesitate  how  to  act 
under  such  circumstances  as  those  in  which  we  are 
placed.  To  us  it  has  been  a continual  reproach 
that  we  are  never  ready  for  the  emergencies  which 
we  might  readily  have  foreseen.  Let  us  not  refuse, 
therefore,  to  learn  wisdom  by  the  experience  of  the 
past,  or  some  day  we  shall  assuredly  be  called  on 
to  spend  untold  treasure  to  retrieve  disasters  which 
a little  timely  forethought  would  have  enabled  us 
to  avert. 

Few  facts  bear  more  conclusive  testimony  to 
the  sagacity  of  the  ancients,  when  the  limited 
amount  of  their  geographical  knowledge  is  re- 
membered, than  the  tenacity  with  which  commerco 
adhered  to  the  direction  given  to  it  by  them,  and 
the  readiness  with  which  it  returns  to  any  of  those 
channels  when  temporarily  diverted  by  political 
events,  or  geographical  discoveries.  The  overland 
route  from  Europe  to  India,  by  the  Isthmus  of 
Suez  and  the  Eed  Sea,  is  certainly  as  old  as  the 
d.ays  of  the  early  Phoenician  navigators.  Tire 
navigability  of  the  Euphrates  v.ais  tested  long 
before  Trajan  ever  sailed  on  its  waters,  and  was 
re-visited  by  the  Italians  in  tlie  eleventh  century, 
and  our  own  merchants  in  the  days  of  Elizabeth, 
as  the  best  way  to  the  East ; whilst  the  value  of 
the  Indus,  as  the  shortest  and  easiest  route  for  the 
commerce  of  India,  not  only  with  Central  Asia 
and  the  North  of  Europe,  but  with  the  whole  of 
the  West,  was  fully  recegnised  by  the  later  Eomans 
in  the  seventh  century.  When  the  rapid  progress 
of  the  Mohammedan  arms  had  wrested  Egypt 
from  the  Byzantine  power,  and  thus  closed  the 
overland  route  of  Suez  to  the  Greek  merchants, 
they  fort’nwith  turned  to  other  means,  and  sought 
out  a new  channel  by  which  the  productions  of 
the  East  might  be  transmitted  to  the  great  em- 
porium of  the  West.  The  route  thus  discovered 
w’as  that  by  the  Indus.  The  rich  and  easily 
stowed  products  of  India  were  can  ied  up  by  this 
great  river,  as  far  as  it  was  navigable,  thence 
transported  to  the  Oxus,  down  whoso  stream  they 
proceeded  as  far  as  the  Caspian  Sea.  There  they 
entered  the  Volga,  and  sailing  uj)  it,  were  carried 
by  land  to  the  Tanais  (the  Don),  which  conducted 
them  into  the  Euxine  Sea,  where  ships  from 
Constantinople  waited  their  arrival. 

Various  causes  concurred  in  restoring  liberty  and 
independence  to  the  cities  of  Italy.  The  acquisition 
of  these  roused  industry,  and  g.ave  motion  and 
vigour  to  all  the  active  powers  of  the  human  mind. 
Foreign  commerce  revived,  navigation  was  attended 
to  and  improved.  Constantinople  became  the 
chief  mart  to  which  the  Italians  resorted.^  There 
they  not  only  met  with  favourable  reception,  but 
obtained  such  mercantile  privileges  as  enabled 
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them  to  carry  on  trade  with  great  advantages. 
They  were  supplied  both  with  the  precious  com- 
modities of  the  East,  and  with  many  curious 
manufactures,  the  product  of  ancient  arts  and  in- 
genuity still  subsisting  among  the  Greeks.  As  the 
labour  and  expense  of  conveying  the  productions 
of  India  to  Constantinople,  by  that  long  and  in- 
direct course  which  I have  described  (the  route  by 
the  Indus,  the  Oxus,  the  Caspian,  and  the  Yolga), 
rendered  them  extremely  rare,  and  of  an  exorbi- 
tant price,  the  industry  of  the  Italians  discovered 
othpr  methods  of  procuring  them  in  greater 
abundance,  and  at  an  easier  rate.  They  sometimes 
purchased  them  at  Aleppo,  Tripoli,  and  other 
ports  on  the  coast  of  Syria,  to  which  they  were 
brought  by  a route  not  unknown  to  the  ancients. 
They  were  conveyed  from  India  by  sea,  up  the 
Persian  Gulf,  and,  ascending  the  Euphrates  and 
Tigris,  as  far  as  Bagdad,  were  carried  by  land 
across  the  desert  of  Palmyra,  and  from  thence  to 
the  towns  on  the  Mediterranean. 

The  discovery  of  the  long  but  easy  route  by  the 
Cape  of  Good  Hope,  combined  with  the  deadly 
feuds  between  the  Christians  of  the  "West  and  the 
Mohammedan  nations  that  held  the  countries  of 
the  Eile  and  the  Euphrates,  for  a time  diverted 
the  stream  of  commerce  from  those  routes.  It  has 
not  been  so,  however,  with  the  Indus  to  the  same 
extent.  If  the  revival  of  the  Overland  Eoiite,  and 
the  impending  re-opening  of  the  Euphrates  as  the 
highway  to  the  East,  are  evidences  of  a return  to 
■old  paths,  the  continuance  of  a commerce  with 
Central  Asia  and  Northern  Europe  by  way  of  the 
Indus,  and  the  two  great  gates  of  India,  the 
Khyber  and  Bolan  Passes,  is  a pregnant  proof  of 
the  tenacity  with  which  trade  adheres  to  its  old 
channels,  and  of  the  sagacity  which  originally 
selected  that  direction  for  the  produce  of  the  East. 
However  great  may  have  been  the  changes  of 
masters  and  manners  in  the  territories  between 
the  Indus  and  the  Bosphorus,  a portion  of  the 
tide  of  commerce  has  flowed,  and  does  stfll  flow, 
as  it  did  in  the  seventh  century. 

When  the  late  Sir  Alexander  Bmnes  was  in 
Lahore,  in  1831,  he  found  English  broadcloth  sold 
in  the  bazaar  that  [had  been  brought,  not  from 
Calcutta,  but  from  Russia;  and,  when  he  pene- 
trated further  into  Central  Asia,  met,  at  Bokhara, 
■with  a merchant  “ thinking  of  taking  an  invest- 
ment of  it  to  Loodhiana,  in  India,  where  he  could 
afford  to  sell  it  cheaper  than  it  was  to  be  had 
there,  notwithstanding  the  length  of  the  journey.” 

The  countries  which  our  future  highway  to  India 
Avill  traverse  have  been,  from  remote  antiquity, 
the  most  interesting  in  the  world.  On  the  once 
fertile  plains,  watered  by  the  Euphrates  and  Tigris, 
the  greatest  and  most  glorious  nations  of  antiquity 
arose,  flourished,  and  were  overthrown.  The  earliest 
home  of  the  genius  of  civilisation — the  scene  of 
great  events  in  the  early  history  of  the  world, 
now  shrouded  in  the  dust  of  ages,  or  dimly  dis- 
cerned through  the  long  vista  of  many  centuries — 
the  land  of  the  Assyrians,  Babylonians,  and 
Chaldeans ; where  the  daughters  of  Zion  sat  and 
Avcpt ; where  lay  the  track  of  Xenophon  and  his 
heroic  10,000  Greeks — the  centre  of  the  conquests 
of  the  Macedonians ; where  once  stood  the  proud 
■capitals  of  the  Sassanides  and  of  the  Caliphs,  now 
deserted  and  tenantless — these  regions  must  ever 
possess  a fascination  and  interest  for  all  mankind. 


The  flrst  city  of  the  new  earth  was  built  upon 
the  banks  of  the  “ Great  River.”  The  tower  of 
pride,  erected  by  the  post-diluvian  population, 
cast  a shadow  over  its  waters.  The  Euphrates 
intersected  Babylon,  the  “ Golden  City,”  the 
“Glory  of  Kingdoms,”  the  great  capital  of  the 
Chaldean  Empire — now  a desolation  among  the 
nations,  her  broad  walls  utterly  broken,  her  high 
gates  burnt  with  Are.  With  Babylon  are  associa- 
ted the  names  of  Nebuchadnezzar  and  Belshazzar, 
of  Daniel  and  Darius,  of  Cyrus  and  Alexander. 
The  grand  prophet  of  the  captivity,  and  the  ener- 
getic apostle  of  the  new  era,  had  their  dwelling 
within  her  walls.  Ere  even  a brick  was  made 
upon  the  Nile,  Nineveh  and  Babylon  must  have 
had  thriving  and  busy  populations. 

T-vsnce  in  the  world’s  history,  mankind  com- 
menced the  race  of  civilisation  on  the  Mesopo- 
tamian rivers.  Twice  the  human  family  diverged 
from  their  banks  to  the  east,  the  west,  and  the 
north.  Arts  and  sciences  made  the  fii’st  feeble 
steps  of  their  infancy  upon  the  shores  of  these 
rivers.  Very  early  in  history  we  know  that  Baby- 
lon was  a great  manufacturing  city,  famed  for  the 
costly  fabrics  of  its  looms.  At  a more  recent  date, 
the  Chaldean  kings  made  it  a gorgeous  metropolis ; 
Alexander  of  Macedon  made  it  the  port  of  the 
Indian  Ocean  and  the  Persian  Gulf,  and  he  pro- 
posed to  render  it  the  central  seat  of  his  imperial 
power. 

The  countries  through  which  the  Euphrates  flows 
were  formerly  the  most  productive  in  the  world. 
Throughout  these  regions,  the  fruits  of  temperate 
and  tropical  climes  grew,  in  bygone  days,  in  pro- 
fusion. Luxury  and  abundance  were  universally 
diffused.  The  soil  everywhere  teemed  with  vege- 
tation. Much  of  this  has  since  passed  away. 
Ages  of  despotism  and  misrule  have  rendered  un- 
availing the  bounty  of  nature.  But  the  land  is 
full  of  hidden  riches.  The  natural  elements  of  its 
ancient  grandeur  still  exist  in  the  inexhaustible 
fertility  of  the  soil,  and  in  the  chivaRous  character 
and  bearing  of  many  of  the  tribes ; and  the  day 
cannot  be  far  distant  when  it  is  destined  to  resume 
its  place  amongst  the  fairest  and  most  prosperous 
regions  of  the  globe. 

The  wondrous  fertility  of  Mesopotamia  was, 
in  early  times,  carried  to  its  utmost  limit  by  means 
of  numerous  irrigation  canals,  with  which  the 
country  was  everywhere  intersected,  and  some  of 
the  largest  of  which  were  navigable.  These  ex- 
cited the  wonder  and  interest  of  Alexander  the 
Great,  who,  after  his  retmm  from  the  conquest  of 
India,  examined  them  personally,  steering  the  boat 
with  his  own  hand.  He  employed  a great  number 
of  men  to  repair  and  cleanse  these  canals. 

Herodotus,  speaking  of  Babylonia,  says 

“ Of  all  the  countries  I know,  it  is,  without  question, 
the  best  and  the  most  fertile.  It  produces  neither  figs, 
nor  vines,  nor  olives  ; but,  in  recompen^,  the  earth  is 
suitable  for  all  sorts  of  grain,  of  which  it  yields  always 
200  per  cent.,  and,  in  years  of  exRaordinary  fertility,  as 
much  as  300  per  cent.” 

These  regions  need  only  again  to  be  irrigated 
by  the  life-gi'ving  waters  pouring  do'wn,  ever  cool 
and  plentiful,  from  Arrarat— that  great  land-mark 
of  primeeval  history,  now  the  vast  natural  boundary- 
stone  of  the  Russian,  Turkish,  and  Persian  empires 
— to  yield  once  more  in  abundance  almost  every- 
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thing  that  is  necessary  or  agreeable  to  man.  Many 
acres,  now  wasted,  might  be  covered  with  cotton, 
tending  to  the  employment  of  the  millions  of 
spindles  of  our  land. 

It  is  not  too  much  to  say  that  no  existing  or 
projected  railroad  can  compare  in  point  of  interest 
and  importance  with  that  of  the  Euphrates  Valley. 
It  will  bring  two  quarters  of  the  globe  into  juxta- 
position, and  three  continents — Europe,  Asia,  and 
Austraha — into  closer  relation.  It  will  bind  the 
vast  population  of  Hindustan  by  an  iron  link  with 
the  people  of  Europe.  It  Avill  inevitably  entail  the 
colonisation  and  civilisation  of  the  great  valleys  of 
the  Euphrates  and  Tigris,  the  resuscitation,  in  a 
modern  shape,  of  Babylon  and  Nineveh,  and  the 
re -awakening  of  Ctesiphon  and  Bagdad  as  of  old. 

It  is  by  distance  and  difficulties  of  intercourse 
that  the  distinctions  of  creeds  and  races  are  chiefly 
upheld.  Annihilate  space,  and  the  great  barriers 
that  separate  peoples — the  differences  of  manners 
and  customs,  of  modes  of  thought  and  feeling,  of 
doctrines  and  dogmas,  of  precepts  and  prejudices, 
that  keep  up  these  barriers — gradually  disappear, 
as  barbarism,  superstition,  and  ignorance  give  way 
to  the  superior  and  irresistible  force  of  civilisation, 
truth,  and  enhghtenment. 

Although  various  routes  have  been  suggested 
with  the  view  of  bringing  Great  Britain,  by  means 
of  railway  communication,  into  closer  connection 
with  India  and  her  other  dependencies  in  the  East, 
and  of  secui-ing,  at  the  same  time,  the  immense 
political  and  strategic  desideratum  of  an  alterna- 
tive highway  to  our  Eastern  possessions,  there  is 
none  which  combines  in  itself  so  many  advantages 
as  the  ancient  route  of  the  Euphrates — the  route 
of  the  Emperors  Trajan  and  Julian,  in  whose 
steps,  in  more  recent  times,  the  Great  Napoleon 
intended  to  follow,  when  the  Bussian  campaign 
turned  his  energies  in  another  direction. 

The  special  advantages  which  render  this 
route  superior  to  all  others  are  briefly  these : — 
It  is  the  most  direct  route  to  India.  It  is  the 
shortest  and  the  cheapest,  both  for  constructing  and 
working  a railway,  so  free  from  engineering  diffi- 
culties, that  it  almost  appears  as  though  designed 
by  the  hand  of  nature  to  be  the  highway  of  nations 
between  the  East  and  the  West ; the  most  easily 
defensible  by  England — both  of  its  termini  being 
on  the  open  sea ; and  the  most  likely  to  prove  re- 
munerative. 

Both  from  an  engineering  and  a political  point  of 
view,  the  Euphrates  route  undoubtedly  possesses 
great  advantages  over  any  of  the  others  which  have 
been  proposed.  All  the  routes  which  have  been 
suggested  from  places  on  the  Black  iSea  are  open 
to  the  fatal  objection  that,  while  they  would  be  of 
the  greatest  service  to  Russia,  they  would  be  alto- 
gether beyond  the  control  of  Great  Britain,  while 
the  engineering  difficulties  with  Avhich  they  are 
surrounded  are,  of  themselves,  sufficient  to  exclude 
them  from  practical  consideration. 

This  has  been  fully  established  by  the  evidence 
of  the  witnesses  examined  by  the  Select  Committee 
of  the  House  of  Commons,  which,  in  1872,  investi- 
gated the  merits  of  the  various  proposals  for  con- 
necting the  Mediterranean  and  the  Black  Sea  with 
the  Persian  Gulf. 

In  the  course  of  the  investigation  by  the  Com- 
mittee, it  was  conclusively  demonstrated  that  the 
proposed  Euphrates  Valley  Railway  is  an  eminently 


feasible  undertaking  in  an  engineering  sense ; that 
the  route  of  the  Euphrates  and  the  Persian  Gulf 
is  decidedly  preferable,  in  respect  of  climate,  to  that 
of  Egypt  and  the  Red  Sea;  that,  as  regards  the 
safety  and  facility  of  the  navigation,  the  Persian 
Gulf  also  has  by  far  the  advantage ; that  the  pro- 
posed undertaking  would  be  of  great  commercial 
moment,  and,  if  not  immediately  profitable,  at  all 
events,  that  it  would  be  so  at  a date  not  far  distant ; 
and,  finally,  that  it  would  be  of  the  highest 
political,  and  strategic  importance  to  this  country. 

It  is  unnecessary  to  quote  in  detail  from  the 
evidence  taken  by  the  Committee,  but,  in  order  to 
show  how  authoritative  were  the  conclusions  in 
favour  of  the  undertaking  aimed  at  by  the  Com- 
mittee, I may  state  that  the  engineering  facilities 
which  exist  for  the  construction  of  a railway  from 
the  Mediterranean  to  the  Persian  Gulf  were  demon- 
strated by  the  evidence  of  the  late  General  Chesney, 
the  veteran  explorer  of  the  route,  by  Captain, 
now  Admiral  Charlowood,  of  the  Royal  Navy, 
and  Mr.  W.  F.  Ainsworth,  two  of  the  officers 
attached  to  the  Euphrates  Expedition ; by  Sir 
John  Macneill,  Mr.  Telford  Macneill,  Mr.  W. 
J.  Maxwell,  Sir  Henry  Rawlinson,  Captain 
R.  F.  Burton,  and  Captain  Felix  Jones.  The 
advantages  of  the  route,  in  respect  of  the  climate 
and  productiveness  of  the  country  to  be  traversed, 
were  shown  by  the  evidence  of  General  Chesney, 
Mr.  Eastwick,  M.P.,  Captain  Felix  Jones,  General 
Sir  Henry  Green,  Colonel  Malcolm  Green,  Mr. 
Consul  Barker,  and  others.  Mr.  Barker,  who  had 
resided  twenty-six  years  as  Vice-Consul  and  Act- 
ing Consul  at  Seleucia,  Antioch,  and  Aleppo,  and 
has,  perhaps,  as  intimate  an  acquaintance  with  the 
country  as  any  man  living,  stated  in  an  official 
report,  addressed  by  him  to  Lord  Granville,  that — 

“ A railway  through  Mesopotamia,  as  a route  to 
India,  would  not,  at  first,  be  productive  of  much  income 
to  a company  from  traffic,  but  in  a few  years — certainly 
before  the  railway  could  be  finished — the  cultivation  of 
grain  would  increase  a Inmdredfold,  and  would  go  on 
increasing  a thousandfold,  and  would  attain  to  a magni- 
tude and  extension  quite  impossible  to  calculate,  because 
bad  harvests  are  almost  unknown  in  these  parts,  for 
there  is  always  plenty  of  rain  and  a hot  sun  to  ripen  the 
com.  Populous  villages  would  spring  up  all  along  the 
line,  as  there  is  abundance  of  sweet  water  everywhere. 
Cereals  can  be  grown  there  so  cheaply  that  no  country 
the  same  distance  from  England— say,  for  instance, 
Russia — could  compete  with  it  at  all.  And,  if  Great 
Britain  finds  it  necessary  to  rely  more  on  the  impor- 
tation of  foreign  corn,  where  coidd  a better  field  be 
found  than  the  fertile  plains  of  Mesopotamia,  the  cradle 
of  mankind,  which  has  all  the  advantages  of  climate, 
soil,  sun,  and  water  in  its  favour,” 

The  facility  of  the  navigation  of  the  Persian 
Gulf  was  testified  to  by  Mr.  William  Parkes,  Con- 
sulting Engineer  to  the  Secretary  of  State  for 
India  for  Kurrachee  and  Madras  harbours,  and 
also  in  a correspondence  published  by  Captain  A. 
D.  Taylor,  late  of  the  Indian  Navy.  Mr.  Edwyn 
Dawes  gave  some  useful  information  of  the  great 
extension  of  commerce  at  all  the  ports  of  the 
Persian  Gulf. 

The  advantages  of  the  proposed  undertaking 
from  a military  point  of  view  were  placed  beyond 
question  by  the  evidence  of  General  Chesney,  of  Cap- 
tain Tyler,  R.E.,  and  of  those  experienced  soldiersr, 
Sir  Henry  Green  and  Colonel  Malcolm  Green, 
and  more  especially  by  the  weighty  testimony  of 
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Field -Marshal  Lord  Stratlmairn ; while  its  im 
portaDce  in  a political  sense  was  established  by 
many  witnesses,  amongst  whom  I may  instance 
Sir  Eartle  Frere,  the  late  lamented  Sir  Donald 
McLeod.  Mr.  Palgrave,  Colonel  Herbert,  her 
Majesty^s  Consul-Greneral  at  Bagdad,  Mr.  Eldridge, 
Consnl-General  at  Beyrout,  and,  pre-eminently, 
the  “Great  Elchi,”  the  venerated  Lord  Stratford 
de  EedcliiTe. 

Other  nations,  whose  interests  in  the  East  are 
incomparably  less  than  ours,  either  on  political  or 
commercial  grounds,  have,  in  recent  years,  made 
great  advances  in  extending  their  communications 
in  an  easterly  dlirection. 

The  establishment  of  steam  communication  by 
the  Messageries  Maritimes  on  the  route  of  the  Bed 
Sea,  to  Calcutta  and  other  Eastern  ports,  shows  the 
importance  attached  by  the  French  to  the  exten- 
sion of  their  commercial  relations  with  the  East. 
A Bussian  line  of  steamers  has  been  established,  to 
run  between  Odessa  and  Bomba-y  by  the  route  of 
the  Suez  Canal,  and  the  Italians  and  Austrians  are 
actively  competing  for  a share  in  the  Eastern 
trade.  Even  those  Avho  see  no  danger  in  the 
policy  of  annexation  pursued  by  Bussia,  will 
admit  that  the  Bussian  roads  and  railways  now 
being  pushed  towards  Persia  and  Afghanistan,  if 
designed  with  pacific  intentions,  prove,  at  all 
events,  the  anxiety  of  the  Bussian  Government  to 
compete  with  us  for  the  trade  of  Central  Asia,  the 
Pnnjaub,  and  Northern  India.  But  the  carriages 
and  trucks  ostensibly  designed  for  peaceful  and 
commercial  purposes  are  so  constructed,  as  to  be 
equally  available  for  the  conveyance  of  troops  with 
munitions  of  war. 

It  behoves  ns,  therefore,  to  be  careful  that  we  do 
not  stand  still  in  the  career  of  improvement,  and 
be  left  behind  in  the  race  by  other  nations,  how- 
ever friendljn  Political  disturbance  in  Europe 
might  at  any  moment,  deprive  ns  of  our  communi- 
cations with  India  via  Egypt.  The  canal,  glorious 
work  as  it  is,  might  be  suddenly  rendered  useless. 
So  long  as  the  Indian  Empire  subsists,  the  con- 
nection between  India  and  this  country  must  be 
kept  up.  If  that  connection  were  interrupted 
for  many  months,  the  integrity  of  our  Eastern 
Empire  might  be  seriously  menaced.  England 
maintains  her  position  in  India  mainly  by  force 
of  arms;  and  it  is  a principle,  both  of  war  and 
of  common  sense,  to  take  the  most  efficient 
means  at  our  command  to  keep  open  the  lines  of 
communication  between  the  base  and  the  field  of 
operations.  Hence  the  necessity  of  establishing  an 
alteiuative  route,  even  if  it  were  not  a better  one. 
But  that  by  the  Euphrates,  the  most  ancient  of  all, 
is  at  once  the  shortest,  the  easiest,  and  the  safest, 
and  it  can  never  be  superseded  by  any  other  offer- 
ing superior  advantages. 

Apart  from  the  general  question  of  the  advan- 
tage, on  strategic  grounds,  of  possessing  an  alter- 
native and  accelerated  route  to  our  Eastern 
dominions,  it  is  a matter  of  the  greatest  importance 
that,  in  case  of  an  emergency  we  should  be  able  to 
send  troops  to  India  at  any  season  of  the  year. 
Viewed  in  this  light,  the  Euphrates  route  presents 
a vStriliing  contrast  to  that  via  Egypt,  which, 
during  a portion  of  the  year,  could  not  be  used  for 
the  transport  of  troops  without  a serious  sacrifice 
of  life,  in  consequence  of  the  excessive  heat  of  the 
Bed  Sea.  The  Euphrates  route,  on  the  other 


hand,  would  be  available  for  this  purpose  at  all 
seasons. 

The  substitution  of  Kurrachee  for  Bombay  as  the 
European  port  of  India  would,  even  by  the  Bed 
Sea  route,  give  ns  an  advantage  of  some  500  miles  ; 
but,  if  the  Euphrates  route  were  once  established, 
the  adoption  of  Kurrachee  as  the  European  port  of 
India  would  necessarily  follow,  and  India  would 
thus  be  brought  upwards  of  1,000  miles  nearer  to 
us  than  at  present;  while,  during  the  monsoon 
months,  the  gain  would  be  still  greater,  as  the 
route  between  the  Persian  Gulf  and  Kurrachee  is 
not  exposed  to  the  severity  of  the  monsoon,  which, 
it  is  well  known,  renders  a divergence  of  some  500 
miles  necessary  during  a portion  of  the  year  on  the 
voyage  from  Bombay  to  Aden.  Kurrachee  is  now  in 
railway  connection  with  Lahore  and  Calcutta,  and , 
when  the  railway  system  of  the  Valley  of  the  Indus 
is  completed  as  far  as  the  Bolan  and  Khyber 
Passes,  and  extended  to  Candahar,  the  safety  of 
India  would  be  ensured. 

May  I be  permitted  to  repeat  the  words  which  I 
ventured  to  urge  upon  Lord  Palmerston  upwards  of 
twenty  years  ago,  when  I accompanied,  in  support 
of  the  Euphrates  Valley  Bail  way,  one  of  the  largest 
and  most  influential  deputations  that  ever  waited 
upon  a Minister : — 

“ The  grand  object  desired  is  to  connect  England 
with  the  north-west  frontier  of  India  by  steam  transit 
through  the  Euphrates  and  Indus  Valleys.  The  latter 
wall  render  movable  to  either  the  Khyber  or  the  Bolan, 
the  two  gates  of  India,  the  flower  of  the  British  Anny 
cantoned  in  the  Punjanb ; and  the  Euphrates  and 
Indus  lines  being  connected  by  means  of  steamers,  we 
should  be  enabled  to  threaten  the  flank  and  rear  of  any 
force  advancing  through  Persia  towards  India.  So 
that  by  this  great  scheme  the  invasion  of  India  would 
be  placed  beyond  even  speculation,  and  it  is  evident 
that  the  great  army  of  India  of  300,000  men  being 
thus  united  to  the  army  of  England,  the  mutual  sup- 
port they  would  render  each  other,  would  quadruple 
the  power  and  ascendancy  of  this  coimtry,  and  promote 
powerfully  the  progress,  the  freedom,  and  the  peace  of 
the  world.” 

The  Euphrates  and  Indus  lines  together  would, 
moreover,  secure  for  us  almost  the  control  of  the 
trade  with  Central  Asia,  enabling  ns  to  meet 
Bussia,  our  great  competitor  in  these  distant  fields 
of  commercial  enterprise,  on  more  than  equal 
terms. 

But  it  is  not  on  commercial  considerations  that 
I would  urge  the  claims  of  the  Euphrates  Valley 
Bailway.  It  is  on  imperial  grounds  that  the 
scheme  commends  itself  to  our  consideration.  I 
believe  that  the  establishment  of  the  Euphrates 
route  would  add  incalculably  to  our  prestige 
throughout  Europe  and  the  East,  and  would  do 
more  to  strengthen  our  hold  on  India  than  any 
other  means  that  could  be  devised. 

Althougli  fully  alive  to  the  vast  importance  of 
the  results  which  would  accrue,  not  only  to  Eng- 
land and  India,  but  to  the  cause  of  civilisation 
generally,  from  the  establishment  of  continuous 
railway  communication  between  Europe  and  India, 
I cannot  conceal  from  myself  that  such  a project  is 
too  vast  to  be  at  once  undertaken  with  any  hope 
of  success.  But  the  Euphrates  Valley  Bailway,  as 
proposed,  from  the  Gulf  of  Scanderoon  to  the 
Persian  Gulf,  has  been  specially  designed  with  a 
view  to  its  ultimately  forming  part  of  a through 
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line  from  Constantinople  to  the  head  of  the 
Persian  Gulf,  y hile  it  is  capable,  also,  of  being,  in 
due  time,  extended  eastward  to  Kurrachee,  the  port 
of  India  nearest  to  Europe.  The  line  from  the 
Mediterranean  to  the  Persian  Gulf  has  been 
demonstrated  to  be  eminently  practicable  and 
easy,  which  the  other  portions  of  the  route  between 
Constantinople  and  India  are  not.  While  capable 
of  forming  part  of  a through  line,  it  would,  at  the 
same  time,  be  complete  in  itself,  and  independent 
of  any  disturbances  in  Europe — the  only  portion, 
in  fact,  of  a through  line  of  railway  which 
would  be  always,  and  under  all  circumstances, 
at  the  absolute  control  of  this  country.  It  would 
always  be  to  this  country  the  most  important 
portion  of  any  through  line ; and,  indeed,  I believe 
a through  line  could  not  be  constructed,  except  at 
overwhelming  cost,  without  the  assistance  of  a port 
in  northern  Syria.  It  would,  moreover,  provide 
us  with  a complete  alternative  route  to  India,  and 
would  thus  at  once  secure  to  this  country  advan- 
tages admitted  to  be  of  the  highest  national 
moment.  It  is  for  these  reasons  that,  during  the 
long  period  in  which  I have  devoted  myself  to  the 
advocacy  of  the  Euphrates  route  to  India,  I have 
thought  it  expedient  to  urge  upon  our  own 
Government  and  that  of  Turkey  the  special  claims 
of  that  section  only  which  would  connect  the 
Mediterranean  with  the  Persian  Gulf. 

The  objection  that,  although  the  Euphrates 
Talley  Eailway  -would  afford  us  the  undoubted 
advantage  of  an  alternative,  a shorter,  and  a more 
rapid  means  of  communication  with  India,  it  would 
stdl  leave  a considerable  portion  of  the  journey  to 
be  accomplished  by  sea,  and  that,  consequently,  it 
would  accelerate  our  communications  with  the 
East  in  a minor  degree  only,  is  sufficiently  disposed 
of  by  the  circumstance  already  pointed  out — that 
a rail-way  from  a point  on  the  Mediterranean,  at  or 
near  Scanderoon,  to  the  head  of  the  Persian  Gulf, 
-would  naturally  form  part  of  a through  line  of 
railway  from  Constantinople  to  India,  if,  at  a future 
time,  it  should  be  considered  necessar}’-  or  desirable 
to  construct  the  remaining  sections. 

At  the  same  time,  it  is  to  be  observed  that  any 
possible  acceleration  of  the  journey  between 
Europe  and  India,  by  the  substitution  of  railway 
for  sea  transit,  would  be,  relatively,  much  less  in 
the  case  of  those  portions  of  the  route  traversing 
Asia  Minor  on  the  one  hand,  and  Persia  and 
Beloochistan  on  the  other,  than  on  the  central 
section  between  Scanderoon  and  the  Persian 
Gulf ; the  latter  section  being  almost  level  for 
nearly  the  whole  distance,  and,  therefore,  capable 
of  being  traversed  at  a very  high  rate  of  speed ; 
whereas,  both  in  Asia  Minor  and  Persia,  the 
^adients  would  be  so  severe  as  to  neutralise, 
in  a great  measure,  the  advantages  ordinarily 
attaching  to  railway  travelling  as  compared  with 
that  by  sea.  Pro  rata  to  the  power  required,  so  is 
the  distance.  In  other  words,  the  proposed 
Euphrates  Talley  Eailway  would  take  advantage 
of  precisely  that  portion  of  the  route  between 
Constantinople  and  Ind’a  where  the  greatest  bene- 
fit would  be  derivable  from  the  substitution  of 
railway  for  sea  transit,  whether  regard  be  had  to 
the  rate  of  speed  attainable  or  the  economy  with 
which  the  traffic  might  be  worked. 

A regular  mail  service  being  already  in  operation 
on  the  maritime  j>ortions  of  the  Euphrates  route 


to  India — maintained,  on  the  Mediterranean  side, 
by  French  steam  packets  calling  at  Alexandretta, 
and  between  the  ports  of  the  Persian  Gulf  and 
Kurrachee  and  Bombay  by  the  vessels  of  the 
British  India  Steam  Navigation  Company — a rail- 
way of  little  more  than  900  miles  in  length,  from 
Scanderoon  (or  Alexandretta),  on  the  Mediter- 
ranean, to  Kowait  (or  Grain),  on  the  Persian  Gulf, 
is  all  that  is  required  to  secure  for  us  the  immense 
political  and  strategic  advantage  of  a complete 
alternative  route  to  India ; a shorter  and  more 
rapid  route  than  now  exists,  and  one,  moreover, 
which  compares  very  favourably  with  the  Eed  Sea 
route,  both  as  regards  climate  and  the  facility  and 
safety  of  the  navigation. 

Both  Alexandretta  and  Kowait,  the  proj)osed 
termini  of  the  railway,  f)0ssess  all  the  requisites  of 
first-class  harbours. 

The  harbour  of  Alexandretta  is  one  of  great 
capacity  ; sufficient,  according  to  Sir  John 
Franklin,  Admiral  Beaufort,  and  others,  to  con- 
tain the  Avhole  navy  of  Great  Britain . It  is  the 
safest  harbour  on  the  coast  of  Syria,  and  might  be 
made  available  for  the  purposes  of  the  railway  at  a 
very  small  outlay.  The  j>lace  is,  at  present,  open 
to  some  objection,  on  account  of  unhealthiness;  but 
this,  its  only  disadvantage,  might  be  entirely 
obviated  by  drainage,  at  a moderate  expenditure. 

With  regard  to  the  harbour  of  Kowait,  near  the 
head  of  the  Persian  Gulf,  Mr.  William  Parkes,  who 
was,  at  my  request,  by  the  liberality  of  the  Indian 
authorities,  recently  enabled  to  examine  the  ports 
in  the  Persian  Gulf,  states,  in  an  able  report  ad- 
dressed to  me  on  the  subject,  that  “ nothing  could 
be  more  secure  or  favourable  in  any  way”  (than 
Kowait)  “ for  ships  of  the  largest  size,  whether  to 
ride  at  anchor,  or  to  be  moored  alongside  a quay 
wall.”  As  a place  for  landing  and  embarking  pas- 
sengers, mails,  and  cargo,  even  without  sea  works 
more  extensive  than  a short  jetty  to  bring  a steam 
tender  alongside,  Mr.  Parkes  reports  that  Kowait 
‘ ‘ was  superior  to  Alexandria , to  Suez,  and  to 
Bombay,  before  the  completion  of  recent  improve- 
ments; while,  for  an  expenditure  of  from  £80,000  to 
£100,000,  a wharf  of  sufficient  length  to  berth  four 
steamers,  of  3,000  tons  each,  might  be  constructed, 
andthe  railway  brought  down  upon  it,  thus  placing 
Kowait  on  a par,  in  this  respect,  with  Suez  as  it 
is,  Brindisi,  or  Dover.”  Kowait  is  already  one  of 
the  most  important  towns  in  the  Gulf,  and,  accord- 
ing to  Captain  A.  D.  Taylor,  late  of  her  Majesty’s 
Indian  Navy,  possesses  more  baghalahs,  or  boats 
of  the  country,  than  any  other  port  in  the  Gulf 
which  trades  with  India  ; and  there  can  be  no 
doubt,  if  it  be  adoi)ted  as  the  eastern  terminus  of 
the  railway,  it  will,  within  a very  short  period, 
have  an  enormous  trade  of  its  own,  irrespective  of 
the  through  traffic  passing  over  the  railway. 

As  regards  the  route  which  the  railway  should 
take  between  Alexandretta  and  the  Persian  Gulf, 
it  is  to  bo  borne  in  mind  that  the  great  and 
primary  object  of  the  undertaking  is  the  connection 
of  the  Mediterranean  Sea  and  the  Persian  Gulf  by 
railway;  and,  the  necessity  of  such  a connection 
having  been  once  established,  the  precise  line 
which  the  railway  should  take  would  appear  to  be 
comparatively  a matter  of  less  vital  imx>ortance.  I 
may  observe,  however,  that,  passing  in  the  first 
place  from  Alexandretta,  the  proposed  terminus  on 
the  Mediterranean,  to  Aleppo,  a groat  entrepot  of 
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trade,  the  route  from  that  place  to  the  Persian 
Gulf  haying  much  the  strongest  arguments  in  its 
favonr  ’svould  appear  to  be  that  recommended  by 
Captain  Felix  Jones,  keeping  on  the  right  bank  of 
the  Euphrates  for  the  whole  distance,  beyond  the 
reach  of  inundations,  and  passing  by  way  of 
Annah,  Hit  (the  Is  of  Herodotus),  the  holy 
cities  of  Kerbela  and  Hedjef  (or  Meshed  Ali), 
Semarwali,  and  Sfik-esh-Sheyukh  to  Kowait  or 
Grainy  on  the  Persian  Gulf.  This  line  would 
not  pass  many  miles  from  Bagdad.  This  city 
and  the  neighbouring  holy  places  of  Kerbela  and 
Hedjefy  are  frequently  chosen  by  Sheeah  Mahom- 
medans  as  a residence,  that  they  may  be  buried  by 
the  side  of  Hoosein,  their  favourite  saint,  whose 
tomb  at  Kerbela  is  the  peculiar  object  of  their 
yeneration,  and  is  annually  bedewed  with  the  tears 
of  thousands.  The  burial-place  of  Ali  Kedjef, 
though  of  inferior  sanctity,  is  also  held  in  great 
yeneration.  Pensioners  of  the  Government  of 
India,  natives  of  the  highest  rank,  frequently  make 
Bagdad  or  Kerbela  their  adopted  home  ; and,  both 
from  Persia  and  Hindustan,  untold  wealth  has  been 
poured  into  the  coffers  of  the  priests  of  Kerbela. 

The  route  which  I have  traced  from  Alexandretta 
to  the  Persian  Gulf— besides  being,  probably,  the 
shortest  line  obtainable — would  obviate  altogether 
the  necessity  and  expense  of  crossing  the  Euphrates. 
This  line,  moreover,  regarded  from  a strategic 
point  of  viov/,  would  give  the  advantage  of  the 
interposition  of  two  great  rivers  between  the  rail- 
way and  an  enemy  advancing  on  the  flank  on 
wticii  there  would  be  the  greatest  likelihood  of 
attack.  The  two  termini,  being  on  the  open  sea, 
would  be,  virtually,  under  the  guns  of  our  ships, 
and  the  value  of  the  island  of  Cyprus  would  be 
demonstrated  as  a place  d'armes. 

The  opening  up  of  the  Euphrates  route  would 
ahbrd  an  additional  guarantee  for  the  integrity 
©f  the  Ottoman  Empire ; would  tend,  in  a great 
messurc,  to  a peaceful  solution  of  the  Eastern 
question; ; and  would  enable  us  more  easily  to  dis- 
charge file  grave  responsibilities  we  have  incurred 
in  the  virtual  protectorate  of  Asia  Minor.  The 
proposed  railway  would  consolidate  the  dominions 
of  the  Porto,  by  bringing  the  ancient  Pachaliks  of 
Aleppo  and  Bagdad  into  closer  communication 
with  the  seat  of  Government.  The  grand  impedi- 
ment to  the  improvement  of  the  Sultan’s  dominions 
13  the  want  of  means  of  intercommunication ; and 
no  line  'would  promote  more  effectually  their  good 
government  and  prosperity,  or  do  more  to  develop 
their  really  prodigious  resources,  than  that  v/hich 
y^oxild  lay  open,  to  the  energy  and  capital  of  the 
(emigrant  and  merchant  of  the  West,  the  extensive 
and  fertile  plains  of  the  Euphrates  and  Tigris. 

The  oost  of  the  most  difficult  portion  of  the  rail- 
way, surveyed  and  estimated  for  by  General 
Chesney  and  Sir  John  Macneill,  and  an  engineer- 
ing staff,  v.'as  £7,500  per  mile;  my  estimate  has 
Ijcen  higher,  to  make  allowance  for  the  fluctuations 
in  th€‘  price  of  iron  and  other  expenditure. 

Bet  me  recall  for  a moment  to  your  notice  the 
politiffiaT  inheritance  said  to  be  bequeathed  by 
Peter  the  Great  to  liis  successors,  in  bis  will, 
whether  genuine  or  apocryphal.  “ We  must,”  says 
that  remarkable  document,  which  first  became 
publicly  known  in  1837,  “incessantly  extend 
©airselves  towards  the  north,  the  Baltic  Sea, 
a'n’d  towards^  the  south,  the  Mediterranean. 


We  must  advance  as  much  as  possible  towards 
Constantinople  ’ and  India.  Whoever  shall  reign 
there  will  be  the  true  masters  of  the  world. 
Therefore,  we  must  face  continual  Avars,  sometimes 
with  Persia ; create  dockyards  and  emporiums  on 
the  Black  Sea ; take  possession,  little  by  little,  of 
that  sea,  as  well  as  of  the  Baltic,  AAdiich  is  a point 
doubly  necessary  for  the  success  of  the  plan ; 
hasten  the  downfall  of  Persia  ; advance  into  the 
Gulf  of  Persia,  as  far  as  can  be  done,  re-establish 
through  Syria  the  ancient  commerce  of  the  East, 
and  enter  into  the  two  Indies,  Avhich  are  the  stores 
of  the  world.  lYhen  once  there,  we  can  do  without 
the  gold  of  England.” 

The  policy  of  Eussia  has  certainly  been  in  accord- 
ance Avith  the  aboA^'e. 

The  old  southern  boundary  of  Eussia  in  Central 
Asia  extended  from  the  Ural,  north  of  the  Caspian, 
by  Orenburg  and  Orsk,  to  the  old  Mongolian  city 
of  Semipolatinsk,  and  Avas  guarded  by  a cordon  of 
Cossack  outposts.  In  1716,  Peter  the  Great  sent 
a force,  commanded  by  Prince  Bekovitch,  to  take 
possession  of  part  of  the  eastern  shore  of  the 
Caspian.  Three  forts  Avere  then  built,  though 
subsequently  abandoned,  after  an  unsuccessful 
expedition  against  the  Khivans.  More  recently, 
since  1834,  Eussia  has  succeeded  in  firmly  estab- 
lishing herself  on  the  eastern  shore  of  the  Caspian, 
where  she  has  now  four  permanent  posts,  Fort 
Alexandrovsk,  Krasnovodsk,  at  the  mouth  of  the 
Balkan  Gulf,  Chakishlar,  at  the  mouth  of  the 
Attriick,  and  the  Island  of  Ashnrda.  To  the  east 
she  has  crossed  the  Kirghis  Steppe,  and  established 
herself  on  the  Sir  Daria  or  Jaxartes,  Avhich  Admiral 
Boutakoff  is  said  to  have  navigated  for  1,000  miles 
in  1863.  Thus  the  Eussian  frontier  in  Central  Asia 
has  been  pushed  forward,  until  her  advanced  posts 
on  the  east  look  down  from  the  Tian  Shan  raugc 
upon  the  plains  of  Chinese  Turkestan.  In  Western 
Turkestan,  also,  she  has  gradually  extended  her 
boundary,  and  has  annexed  or  subjected  Tash- 
kend,  Kokan  Khojund,  Samarcand,  Bokhara,  and 
Khiva.  In  thus  pursuing  her  career  of  annexa- 
tion, Eussia  hut  follows  the  natural  pohey  of  a 
great  military  empire ; being  forced,  moreover,  as 
Sir  John  Malcolm  said,  by  an  impelling  poAver 
which  civilisation  cannot  resist  Avhen  in  contact 
Avith  barbarism.  And  thus  is  her  influence  estab- 
lished on  the  Oxus  and  Jaxartes.  The  Oxns,  or 
Amn  Daria,  is  a noble  river,  not  easy  of  navigation, 
blit,  it  is  believed,  capable  of  being  made  so.  It 
will  furnish  a ready^  means  of  carrying  the  tide  of 
Eussian  annexation  eastward  until  it  finds  a barrier 
in  the  Hindoo  Koosb.  When  Eussia  shall  have 
established  herself  along  the  Oxus,  her  position 
Avill  be  at  once  meuacing  to  Persia  and  India. 
From  Chardjuy  on  the  Oxus,  there  is  a road  to 
Merv,  distant  about  150  miles,  and  from  Merv  a 
direct  road  runs  along  the  Yalley  of  the  Murghab 
to  Herat,  the  so-called  “ key  of  India.”  Merv  is, 
historically,  a part  of  the  Persian  Empire,  but,  in 
these  countries,  it  is  notoriously  diflScult  to  define 
boundaries  with  any  precision.  Should  Eussia 
succeed  in  occupying  Merv — as  there  is  too  much 
reason  to  fear  that  she  ultimately  Avill — and  in  con- 
A^erting  the  neighbouring  tribes  into  friends  or 
allies,  her  position  Avould  be  one  which  Avould 
necessitate  still  greater  vigilance  on  our  part. 

Surely  in  the  face  of  such  facts  as  these,  the 
time  has  arrived  Avhen  England  should  rouse  her  - 
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self  from  the  apathy  of  the  past,  and  take  steps  to 
secure  the  incalculable  advantages  which  would 
accrue  to  herself  and  her  Eastern  dependencies 
from  the  opening  up  of  the  Euphrates  route,  which 
would  threaten  the  flanlc  and  rear  of  any  force 
advancing  towards  India. 

The  subject,  important  as  it  is  in  its  bearing  on 
the  power  and  stability  of  the  whole  British  Em- 
pire, is  one  of  absolutely  vital  moment  to  India ; 
but  it  should  not  be  forgotten  that  all  our  Eastern 
possessions  would  participate  in  the  benefits  which 
Avould  accrue  from  the  establishment  of  the  Eu- 
phrates route. 

There  is  ample  reason  to  believe  that  the  pro- 
posed undertaking  would  prove  remunerative  at  no 
distant  date  ; at  the  same  time,  the  results  sought 
are  far  more  important  than  those  which  are 
usually  looked  for  in  a pecuniary  investment. 
Why  should  we  not  regard  the  Euphrates  Railway 
as  the  French  have  regarded  the  Suez  Canal  ? In 
the  words  of  a recent  writer  : — 

“ Nations  may  receive  much  larger  retmnis  for  judi- 
cious outlay  than  any  to  be  commonly  looked  for  by 
shareholders  ; for  the  resifits  in  material  prosperity  to 
be  derived  by  a community  from  augmented  facihty  of 
communication,  from  moral  and  political  progress,  and, 
above  aU,  from  an  increased  secmity  for  peace,  far 
transcend  in  value  any  conceivable  amount  of  dividends, 
and  should  be  taken  into  account  in  determining  as  to 
the  propriety  of  lending  Governmental  assistance  in 
particular  instances . ’ ’ 

The  general  features  of  the  projected  Euphrates 
Valley  Railway  may  be  thus  briefly  summed 
up;— 

1 . It  w'ould  connect  the  IMediterranean  with  the 
head  of  the  Persian  Gulf,  between  which  and 
Kurrachee  and  Bombay  regular  communication  is 
now  maintained  by  a line  of  powerful  steamers, 
subsidised  by  the  Indian  Government. 

2.  Making  Kurrachee  the  European  port  of  India 
in  place  of  Bombay,  it  would  save  about  1,000  miles 
in  the  distance  between  England  and  India,  and 
would  reduce  the  time  occupied  in  the  journey  by 
several  days. 

3.  It  would  render  it  possible  to  maintain  India 
with  a smaller  European  garrison  than  is  now 
necessary,  and  would  thus  reduce  our  military 
expenditure. 

4.  It  would  save  the  Government  large  sums,  in 
sudden  emergencies,  by  the  facilities  it  would  afford 
— and  that  at  all  seasons  of  the  year — for  the  trans- 
port of  troops  and  stores. 

5.  It  would  enable  troops  from  England  to  be 
landed  at  Kurrachee  in  about  14  days,  and  in  two 
or  three  days  more  at  Lahore,  Peshawur,  or  Delhi. 

6.  It  would  subject  an  enemy  advancing  towards 
the  north-western  frontier  of  India  to  easy  attack 
in  the  flank  and  rear,  and  would  render  the  invasion 
of  India  all  but  impossible. 

7.  It  would  render  the  resources  of  England 
so  promptly  available  in  the  East  that  any 
hostile  movement  directed  against  us,  whether 
from  within  or  without  our  Indian  frontier,  might 
thus  be  effectually  checked  before  it  could  assume 
formidable  proportions. 

8.  It  would  give  our  extensive  military  establish- 
ments in  India  a direct  influence  in  support  of  our 
power  and  prestige  in  Europe. 

9.  It  would  give  England  the  flr.^^t  J;tr049sioal 

position  in  the  world.  ' ' . 


10.  It  would  facilitate  the  protection  of  Asia 
Minor  by  England. 

11.  It  would  relieve  Persia  from  the  predomina- 
ting influence  of  Russia,  by  giving  her  access  to  a 
port  on  the  Mediterranean. 

12.  It  would  be  easily  defensible  by  England, 
both  of  its  termini  being  on  the  open  sea. 

13.  It  would  be  protected,  on  the  flank  most 
likely  to  be  assailed,  by  two  formidable  rivers,  the 
Euphrates  and  Tigris. 

14.  The  length  of  the  railway,  from  Alexandretta, 
on  the  Mediterranean,  to  Grain,  on  the  Persian 
Gulf,  would  be  about  920  miles. 

15.  The  country  is  admirably  adapted  for  the 
construction  of  a railwa5^  and  the  cost  of  the  line 
is  estimated  at  from  £8,000  to  £10,000  per  mile. 

16.  The  capital  which  would  be  required  would 
thus  be  under  10  millions. 

The  military  and  political  value  of  the  Euphrates 
line  is  a matter  of  extreme  moment,  and  has  a far 
more  decided  bearing  on  the  defence,  not  only  of 
Turkey,  but  of  Persia,  and  the  whole  district  lying 
between  the  Mediterranean,  the  Caspian,  and  the 
Indian  Ocean,  than  might  at  first  be  supposed. 

So  long  ago  as  1858,  Field-Marshal  Lieutenant 
Baron  Kuhn  Von  Kuhnenfeld,  Austrian  War 
Minister,  predicted  that  Russia  would,  in  future, 
probably,  try  to  satisfy  her  craving  for  an  open 
seaboard  by  operating  through  Asia  : — ■ 

“ She  wiU  not,”  says  this  distinguished  authority, 

‘ ‘ reach  the  shores  of  the  Persian  Gulf  in  one  stride,  or  by 
means  of  one  great  war  ; but,  taking  advantage  of  Con- 
tinental complications,  when  the  attention  and  energy 
of  Eiu’opean  States  are  engaged  in  contests  more  nearly 
concerning  them,  she  will  endeavour  to  reach  the  Persian 
Gulf  step  by  step — by  annexing  separate  districts  of 
Armenia,  by  operating  against  Khiva  and  Bokhara,  and 
by  seizing  Persian  provinces.  * * 

‘ ‘ The  most  important  lines  which  Russia  must  keep  in 
view  for  these  great  conquests  are — 

“ 1 . The  line  from  Kars  to  the  Valley  of  the  Euphrates 
and  Mesopotamia. 

“2.  That  from  Erivan,  by  Lake  Van  to  Mossul,  in 
the  Valley  of  the  Tigris,  to  Mesopotamia,  and  thence, 
after  junction  with  the  first  line,  to  Bagdad. 

“ 3.  That  from  Tabrez  to  Schuster,  in  the  Valley  of 
the  Kercha,  where  it  joins. 

“ 4.  The  road  leading  from  Teheran,  by  Ispahan,  to 
Schuster,  and  thence  to  the  Persian  Gulf.  * ^ * 

“ Once  in  possession  of  the  Euphrates,  the  road  to  the 
Mediterranean,  viii  Aleppo  and  Antioch,  and  to  the 
conquest  of  Asia  Minor  and  Syria,  is  but  short. 

“ It  is  clear  that  all  these  lines  are  intersected  by  the 
line  of  the  Euphrates,  which,  running  in  an  oblique 
direction  from  the  head  of  the  gulf  north  of  Antioch  to 
the  Persian  Gidf,  passes  along  the  diagonal  of  a great 
quadrilateral,  which  has  its  two  western  corners  on  the 
Mediterranean,  its  two  eastern  on  the  Caspian  and 
Persian  Seas,  and  so  takes  all  Russian  lines  of  advance 
in  flank. 

‘ ‘ From  this,  it  is  evident  that  the  secure  possession 
of  the  Euphrates  line  is  decisive,  as  regards  the  owner- 
ship of  all  land  lying  within  the  quadrilateral.  It  must, 
therefore,  be  the  political  and  strategic  task  of  Russia  to 
get  the  Euphrates  line  into  her  hands,  and  that  of  her 
enemies  to  prevent  her  doing  so  at  any  cost. 

“ The  great  importance  of  a railway  along  this  de- 
cisive line,  which  connects  Antioch  with  the  Persian 
Gulf,  follows  as  a matter  of  course.  It  is  the  only 
means  by  which  it  would  be  possible  to  concentrate,  at 
any  moment,  on  the  Euphrates,  or  in  the  northern  por- 
tion of  Mesopotamia,  a force  sufficiently  strong  to  operate 
on  the  flanks  of  the  Russian  line  of  advance,  and  stop 
any  forward  movement,  * * 
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‘ ‘ It  is  true  that,  at  first,  the  aggressive  policy  of 
Kussia  in  the  East  will  only  threaten  the  kingdoms  of 
Turkey  and  Persia ; hut,  as  neither  one  nor  the  other,  nor 
both  combined,  would  be  strong  enough,  without  assist- 
ance, to  meet  the  danger  successfully,  England  must  do 
so  ; and  it  is  certain  that  she  must,  sooner  or  later,  be- 
come engaged  in  a fierce  contest  for  supremacy  with 
Russia. 

“ The  Euphrates  VaUey  Railway  becomes,  therefore, 
a factor  of  inestimable  importance  in  the  problem  of 
this  great  contest.  Even  now,  the  construction  of  the 
line  will  counteract  the  Asiatic  policy  of  Russia,  for  it 
will  strengthen  the  influence  of  England  in  Central 
Asia,  and  weaken  that  of  Russia. 

‘ ‘ The  growth  of  Russia  in  the  East  threatens,  though 
indirectly,  the  whole  of  Europe,  as  well  as  the  States 
named  above  ; for,  if  she  were  firmly  established  in  Asia 
Minor,  the  real  apple  of  discord,  Constantinople,  would 
be  in  imminent  danger,  all  the  commerce  of  the 
Mediterranean  would  fall  into  her  hands,  and  she  would 
command  the  canal  through  the  Isthmus  of  Suez. 

‘ ‘ Whatever  the  commercial  value  of  the  Suez  Canal 
to  Central  Europe,  there  is  no  doubt  that  it  is  secondary 
in  importance  to  the  Euphrates  Railway,  which  affords 
the  oMy  means  of  stemming  Russian  advances  in  Central 
Asia,  and  which  directly  covers  the  Suez  Canal.” 

Looked  at  in  every  light,  historically,  politically, 
and  commercially,  the  proposed  restoration  of  the 
ancient  route  of  the  Euphrates,  throwing  open  the 
portals  of  the  East  to  the  commerce  of  the  world, 
and  to  the  arts,  the  sciences,  and  civilisation  of  the 
West,  is  an  interesting  and  noble  design,  frought 
with  consequences  of  the  highest  moment  to  the 
destinies  of  our  race. 

To  plant  industry  and  the  arts  where  indolence 
and  barbarism  have  hitherto  prevailed—  to  hasten 
the  day  when  the  breath  from  the  four  winds,  as 
foreshadowed  by  the  prophet,  will  breathe  upon  the 
slain,  and  the  dry  bones  will  live;  when  “the 
wastes  shall  be  builded,  and  the  desolate  land  shall 
be  tilled,”  and  men  shall  say,  “ this  land  that  was 
desolate  is  become  like  the  Garden  of  Eden,  and 
the  waste,  and  desolate,  and  ruined  cities  are 
become  fenced,  and  are  inhabited.”  “So  shall 
the  waste  cities  be  filled  with  flocks  of  men.” 

To  accomplish  this  noble  undertaking  is  the 
mission  of  England.  Its  fulfilment  has  already 
been  too  long  delayed.  Another  nation,  as  Lord 
Beaconsfield,  some  years  ago,  took  occasion  to 
remind  us,  is  slowly,  but  surely,  extending  her 
power  eastwards,  and  is  gradually  establishing  a 
footing  in  military  positions,  from  which  she  can 
at  once  menace  our  empire  in  the  East,  and 
diminish  our  power  and  prestige  among  the  nations 
of  Europe  ; and  I would  close  this  paper  by  urging 
my  conviction,  that  if  we  continue  to  neglect  secur- 
ing the  establishment  of  the  Euphrates  route  under 
the  auspices  of  Great  Britain,  we  shall  speedily  find 
that  the  shortest,  easiest,  and  safest  route  to  our 
eastern  possessions  has  fallen  into  the  hands  of  our 
most  powerful  rival  for  commercial  and  political 
ascendancy  in  the  East. 


DISCUSSION. 

Sir  Henry  Tyler  said  there  was  a proverb  in  almost 
all  langTxages,  of  which  the  French  version  was,  tout  est 
possible  a lui  qui  sait  attcndre^  but  it  must  be  taken  with 
some  qualification,  for  Mr.  Andrew  had  given  an  extract 
from  a speech  which  he  made  to  Lord  Palmerston  27 
years  ago,  and  the  question  was  even  then  old ; but  still 
he  thought  the  time  was  now  come  when  it  really  had  a 
chance  of  being  seriously  considered.  There  were  a 


variety  of  political  ideas  on  the  subject ; some  politician  8 
said  the  strength  of  the  empire  was  from  within,  and 
that  all  without  the  British  Isles  was  a weakness,  but 
he  hoped  no  one  in  that  room  would  uphold  sxich  a gross 
fallacy.  He  asserted  that  the  Emxnre  of  India  was  a 
source  of  enormous  strength  and  wealth  to  this 
country,  and  that  no  more  important  measure  for 
strengthening  the  empire  generally  could  be  devised 
than  that  of  improving  the  communication  between  tlie 
34  millions  of  Great  Britain  and  the  220  millions  of  our 
subjects  in  India.  There  was  no  better  way  of  accom- 
plishing that  end  than  by  constructing  this  railway. 
He  would  not  x>ut  it  forward  as  a commercial  enterprise, 
in  a flattering-  j)rospectus,  but  he  believed  it  was  the 
interest  of  the  Government  to  assist  in  the  construction 
of  it — and  he  would  not  put  forward  the  scheme  in  any 
other  way — and  not  only  so,  but  it  was  the  interest  of 
of  other  European  Governments  to  assist.  It  was  not 
a mere  national  highway,  but  an  international  one ; 
the  Germans,  the  Austrians,  the  French,  and  our 
Indian  Empire,  might  all  fairly  combine  to  secure  the 
construction  of  this  line,  for  they  would  all  be  benefited 
by  it. 

Sir  Henry  Drummond  Wolff,  K.C.B.,  M.P.,  said  it  was 
rather  difficult  for  any  member  of  Parliament  to  come 
forward  to  advocate  a line  of  this  kind  without  laying 
himself  open  to  the  imputation  of  being  a Jingo  ; but 
throwing  aside  any  fear  of  that  kind,  they  must  all  have 
gathered  from  the  paper  that  a line  of  some  kind — and 
he  believed  the  Euphrates  Valley  route  was  the  best — was 
of  the  greatest  possible  importance  to  the  future  of  this 
country.  Disguise  it  how  we  might,  there  was  no  doubt 
that  our  great  enemy  was  Russia ; and  though  we  might 
diplomatise  and  negotiate,  and  ]Dut  off  the  evil  day, 
sooner  or  later  ive  should  be  hand  to  hand  with  Russia 
in  the  East.  The  policy  of  Europe  at  present  had  been 
to  localise  the  great  struggle  between  England  and 
Russia  in  Asia.  The  Treaty  of  Berlin  had  turned  out 
to  be  a coalition  of  the  European  States  to  prevent  the 
aggression  of  Russia  in  Europe  ; on  England  had  been 
thrown  the  onus  of  checking  the  progress  of  that  gigantic 
power,  and  we  must  be  prepared  for  the  contingency. 
He  believed  we  should  hereafter  have  to  contend  with 
Russia,  as  we  had,  in  the  beginning  of  the  century,  to 
contend  with  the  colossixs  of  France.  It  would  be  Eng- 
land, very  probably,  without  allies,  who  would  have  to 
struggle  for  existence  with  Russia  in  Asia.  At  the  begin- 
ning of  the  century,  we  had  military  resources  in  Ger- 
many; Hessians,  Hanoverians,  and  others,  as  allies;  but, 
hereafter,  we  must  look  to  Asia  Minor  for  the  military 
assistance  which  the  resources  of  England  did  not 
supply.  He  believed  the  possession  of  Cyprus  was 
valuable  to  us  as  commanding  a position  wMch  would 
enable  us,  in  a short  time,  to  avail  ourselves  of  those 
resources  in  case  of  need.  He  would  not  pursue  that 
argument  any  further  ; but,  f eehng  so  strongly  as  he  did 
that  the  time  might  come — though  he  hoped  it  might  be 
long  postponed — when  we  might  be  called  upon  to 
employ  all  our  resources,  both  in  England  and  abroad, 
against  the  aggression  of  a State  whose  ambition 
was  insatiable,  he  hoped,  when  the  time  did  come, 
there  would  be  in  existence  a Euphrates  Valley 
railway  to  enable  England  to  obtain  the  assistance  of 
the  population  of  Asia  Minor.  If  it  ever  were  made, 
Mr.  Andrew  would  certainly  be  looked  upon  as  the 
Lesseps  of  the  undertaking;  they  owed  a debt  of 
gratitude  to  him  for  keeping  on  through  good  report 
and  evil  report,  and  against  every  difficulty  pressing  it 
on  the  attention  of  the  country. 

Captain  Cameron,  R.N.,  though  he  agreed  with  Mr. 
Andrew  in  the  desirability  of  connecting  the  Mediter- 
ranean with  the  Persian  Gulf  by  a railway,  differed 
with  him  as  to  the  best  route,  and  preferred  the  Tigris 
to  the  Euphrates  VaUey  for  many  reasons.  The  really 
fertile  country  of  Babylonia  lay  on  the  Tigris,  whUst  on 
the  borders  of  the  Euphrates,  in  many  parts,  it  was  im- 
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possible  to  raise  a crop  at  all.  This  river  might  be  a 
great  vrater  ■way,  but  o'sving  to  Midhat  Pacha  having 
destroyed  some  of  the  ■weirs,  it  was  less  navigable  now 
than  formerly.  The  old  canals  between  the  Tigris  and 
the  Euphrates  were  more  or  less  strategic  works  rather 
than  agricultural ; and  the  opening  of  one  of  them  in 
recent  years  by  Midhat  Pacha,  had  had  the  effect  of 
ruining  himdreds  of  miles  of  fertile  ground.  Pie  saw 
around  him  on  the  waUs,  art,  agriculture,  manufac- 
ture, and  commerce,  but  nothing  about  strategy,  and 
therefore  he  would  defer  to  another  opportunity  what  he 
had  to  say  on  tliis  point.  It  was  true,  by  drawing  a 
straight  line  across  the  desert,  the  Hne  would  be  per- 
fectly safe,  but  that  was  rather  a cowardly  position.  He 
should  prefer  to  having  a salient  angle  which  would 
cover  the  Suez  Canal,  and  yet  place  you  in  a good  posi- 
tion with  regard  to  a possible  enemy  on  the  north-east. 
To  take  a railway  from  Scanderoon  over  the  Beylan 
Pass  would  require  an  ascent  of  2,000  feet  in  seven  or 
eight  miles,  which  would  add  enormously  to  the  cost, 
both  of  construction  and  working.  The  Tigris  route 
was  in  every  way  superior.  lie  objected  to  any 
local  name  for  the  railway,  and  woidd  like  to  have  it 
called  the  Indo-European  or  Anglo-Indian  ; it  should 
go  to  Bushire,  and  then  along  the  coast  of  the  Persian 
Gulf  to  Kurrachee.  The  first  thing  -v^'as  to  get  from 
Tripoli,  through  Aleppo  and  the  fertile  country,  which 
could  easily  be  developed,  to  Bagdad.  Herat  -was  now 
in  every  Englishman’s  mind,  and  the  fertile  valley  of 
the  Hari-rud ; why  shoidd  it  pass  into  hands  un 
worth}”  to  hold  it  ? He  believed  wo  were  more  fit  to 
have  the  dominion  of  subject  races  than  any  one  else  ; 
and  why  shoidd  we  let  the  garden  of  Central  Asia,  and 
all  the  commerce  which  would  one  day  be  developed 
there,  pass  out  of  our  hands?  Bussia,  with  her  pro- 
tective duties — ruling  straight  lines  on  the  map  — Avmdd 
find  her  strategic  railways  of  no  aMuc,  but  only  sources 
of  loss;  Avhereas  Englislimen,  Avorking  forAvard  Avith  one 
sole  object — commerce  and  honesty — would  find  their 
reAvard  in  prosperity  and  profit. 

Mr.  Hanbury,  M.P.,  said  there  AA'as  another  imputa- 
tion besides  Jingoism,  to  which  members  of  Parliament 
might  be  exposed  AAuth  regard  to  this  subject,  \-iz.,  that 
they  did  not  showtheir  interest  in  it  in  Parliament.  But 
the  fact  was  that,  six  or  scA'en  years  ago,  the  House  of 
Commons  went  very  thoroughly  into  the  matter,  and  a 
Blue-book  was  published,  which  was  a perfect  mine  of 
information ; and  it  only  required  public  oiunion  to  back 
up  that  report,  in  order  to  make  the  line  a complete 
success.  His  experience  in  the  country,  however, 
rather  led  him  to  concur  Avith  Capt.  Cameron,  that  the 
Ti^s  route  was  preferable  to  the  Euphrates,  and  that ; 
Tripoli  was  a much  better  harbour  than  Scanderoon. 
At  the  former  port  you  avoided  the  hill  at  the  back,  you 
had  a ^adual  ascent  into  the  interior,  and  there  AA^ere 
no  engineering  difficulties  whateA’cr.  This  AA'as  an  im- 
perial question,  and  should  be  looked  at  in  that 
light  fii’st  of  all  ; but  still,  both  Englishmen  and 
English  GoA'emments  had  to  consider  the  question 
of  £ s.  d.  ; and  it  had  often  struck  him  that  the 
American  plan  of  making  railAA'ays  in  undeveloped 
covmtries  would  be  applicable  here.  \Vhen  a line  Avas 
made  in  America,  the  GoA'erument,  Avho  OAA'ned  the  land 
through  which  it  passed,  cut  up  the  land  for  fiA'e  or  ten 
miles  on  each  side  into  square  blocks,  like  a chess  board, 
and  the  GoA’emment  took  the  black  squares  and  gave 
the  white  to  the  company  which  made  the  line. 
Population  soon  flocked  round  the  railway  in  countries 
like  that ; and  such  a gift  of  land  to  a railway  in 
Tiurkey,  for  instance,  would  be  a great  inducement  to 
the  construction  of  a line.  Tlien  came  the  question  of 
population.  This  line  would  liaA'e  the  great  advantage 
of  being  on  a level  nearly  the  whole  Avay;  but  the 
remarkable  thing  about  Turkey  was,  that  all  these  rich 
valleys,  and  the  land  AA-hich  required  very  httle  labour 
to  make  it  most  productive,  had  hardly  any  popula- 
tion at  all.  All  the  people  had  taken  to  the  hills, 


Avherc  alone  they  could  defend  themselves  against 
the  rapacity  and  exactions  of  the  Government.  He 
believed  that  if  an  English  railroad  were  made  there, 
AAuth  English  protection  and  guarantee  for  order,  the 
population  would  soon  return  from  the  hills,  where 
they  could  only  obtain  a bare  subsistence,  and  make 
tliis  desert  into  a garden.  Another  question  was  that 
of  irrigation  in  connection  with  these  rivers.  It  struck 
him,  when  at  Bagdad,  and  in  the  neighbourhood  of 
Babylon,  that  the  former  fertility  of  that  country  was 
almost  entirely  due  to  irrigation ; and  it  was  a curious 
fact  that  the  failure  of  irrigation  Avas  not  due  to  the 
Turkish  Government,  but  to  Alexander  the  Great.  In 
his  time  there  were  dams  almost  up  to  Bagdad,  which 
afforded  every  opjDortunity  for  irrigating  the  country 
between  the  Euphrates  and  the  Tigris  ; but  Alexander, 
being  anxious  to  build  a great  city  south  of  Bag- 
dad, destroyed  those  dams  in  order  to  make  the 
Tigris  navigable  up  to  his  intended  city ; from  that  day 
to  this  no  further  dams  had  been  constructed,  and  the 
fertile  country  had,  consequently,  become  a desert.  No 
doubt  one  difficulty  which  Avould  have  to  bo  met  in  con- 
structing the  railway  would  arise  from  the  Bedouins,  but 
he  did  not  think  it  was  a very  formidable  one.  Col.  Herbert, 
who  was  Consul-General  at  Bagdad  when  he  was  there, 
told  him  that  if  this  railroad  were  made  by  the  English, 
they  would  have  a great  adA^antage,  in  the  fact  that  the 
Arabs  had  a greater  respect  for  the  English  name  than 
for  any  other ; and  these  Avild  men,  if  treated  fairly 
and  straia’htforwardly,  could  be  thoroughly  depended 
upon.  He  heard  an  amusing  instance  of  this.  For  a 
long  time  there  used  to  be  a camel  post  betAveen  Bagdad 
and  Damascus,  and  these  camels  used  to  be  often 
plundered  ; but  at  last.  Col.  Herbert  made  a kind  of 
contract  with  the  Arabs  that  he  Avould  not  send 
more  than  two  men  with  the  letters  if  the  Arabs 
woidd  undertake  not  to  plunder  them.  This  Avas 
agreed  to,  and  for  several  years  the  compact 
Avas  obsei’A^ed ; but  at  last  it  happened  that  an  Indian 
official  on  his  Avay  home,  thinking  he  Avould  be  respected, 
determined  to  travel  Avith  this  camel  xiost ; he  made  the 
third  man,  and  they  had  no  sooner  got  into  the  desert 
than  the  Bedouins  were  at  once  doAvn  upon  them,  said 
the  bargain  had  been  broken,  and  stole  the  camels,  the 
letters,  and  cA'en  tlie  clothes  of  the  travellers.  The 
great  jmrj)Ose  of  this  line  Avould  be  to  get  rajiid  com- 
i munication  AV'ith  India,  but  it  would  also  aid  England 
greatly  in  her  jirotectorate  of  Asia,  and  it  Avoidd  be  an 
immense  sei’A'ice  to  the  inhabitants  of  Turkey.  A more 
honest,  hard-Avorking  people  than  the  peasantry  of 
Tiu’key,  AA'hether  Christian  or  Mohammedan,  he  had 
ncA'er  seen  ; and  nothing  would  more  tend  to  promote 
civilisation,  and  give  the  jicoxfie  their  just  rights,  than 
such  a line  of  raihvay  as  Mr.  Andrew  suggested.  He 
believed  there  Avould  be  plenty  of  commerce  to  make  the 
local  traffic  pay,  for  he  had  seen  large  caravans  of  Man- 
chester goods  going  across  the  desert.  Taking  all  these 
tilings  into  consideration — the  great  imperial  interest, 
the  fact  that  tlie  line  Avould  of  itself  be  a paying  con- 
cern, and  the  immense  boon  it  would  be  to  the  inhabi- 
tants of  those  countries— he  considered  it  Avas  a jiroject 
to  which  the  most  hearty  sujiport  ought  to  bo  given. 

Mr.  Hyde  Clarke  said  there  Avas  a diAmgence  of 
opinion  on  one  point,  which  induced  him  to  call  Mr. 
Andre Av’ 8 attention  particularly  to  one  part  of  the  iiolicy 
which  ho  now  professed.  It  was  quite  true  that,  so  far 
as  the  line  of  railway  was  concerned,  he  left  that  to  bo 
determined  by  scientific  investigation,  but  if  he  were  to 
carry  out  the  line  in  any  degree  by  the  help  of  the  Goa”- 
emment  of  Turkey,  he  must  provide  in  some  degree  for 
their  interests.  If  they  Avere  to  have  land  privileges,  Avhich 
would  of  themseh'es  go  far  to  pay  the  cost  of  the  line, 
it  was  absolutely  necessary  to  look  to  the  Avants  of  the 
Goveniment  of  the  country.  If  they  looked  to  the 
present  interests  which  were  now  engaging  political 
attention — the  interests  of  Central  Eurox>e — it  Avas 
necessary  that  the  Governments  of  Germany  and 
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Aiistria,  which  feel  equally  with  England  the  pressure 
of  Russia,  should  have  a through  line  from  Constanti- 
nople, and  be  able  to  contribute  on  their  part  to  the 
connection  of  that  through  line  with  this  country. 
He  was  convineed  that  the  delay  in  taking  up  tliis 
matter  had  largely  arisen  from  talking  of  a Euphrates 
Valley  line,  the  consequence  of  which  v^as  that  the 
promoters  were  forced  to  depend  solely  on  the  English 
Government,  which  had  not  been  willing  to  take  it  up, 
the  co-operation  of  other  Governments  not  being 
obtained.  At  one  time  the  Austrian  Government  were 
disposed  to  take  it  up,  but  the  favourable  movement  had 
been  allowed  to  pass. 

Mr.  Scott  Bussell,  F.E-.S.,  said,  seven  years  ago,  it 
was  his  duty  to  examine  professionally  a line  of  railway 
which  had  the  concurrence  of  most  important  persons  in 
England,  and  in  several  other  kingdoms,  and  of  some 
of  the  Indian  authorities,  and  he  then  received  the 
assistance  of  distinguished  Engineer  officers  in  the 
EngUsh  army,  and  in  the  Turkish  army,  and  had  placed 
at  his  disposal  all  the  surveys  which  had  been  made  by 
several  of  the  great  powers  of  Europe  Avith  reference  to 
this  subject.  They  went  into  Asia  Minor,  and  had  the 
largest  portion  of  it  carefully  sm-veyed,  and  eventually 
arrived  at  certain  conclusions  ; but  as  the  whole  nego- 
tiations w'ere  of  a confidential  nature,  he  did  not  feel 
quite  at  liberty,  even  now,  to  go  into  any  details  on  the 
matter.  He  had  long  admired  the  energy  of  Mr. 
Andrew  on  this  question,  and  should  have  been  glad  if 
he  could  have  backed  his  recommendation  by  his  own 
experience.  He  would,  however,  make  a certain 
proposition  which,  if  he  would  adopt,  he  was  sine 
it  would  greatly  assist  his  future  endeavours,  viz., 
to  drop  the  term  Euphrates  Valley  Railway,  and  adopt 
either  the  name  Asia  Minor  Railway  or  Constantinople 
and  Calcutta  Railway,  or  London,  Constantinople,  and 
Indian  J unction  Railway,  or  something  of  that  kind. 
Tf  he  would  do  that,  he  would  advance  his  own  views 
immensely,  and  get  assistance,  which,  otherwise,  he 
(Mr.  Russell)  felt  sure  he  would  lack.  As  an  old  naval 
man,  a shipowner,  and  acquainted  with  ocean  com- 
merce to  India,  he  might  say  that  nothing  vras  more 
impractical  than  the  idea  of  sending  a ship  with  a 
cargo  for  India  to  one  of  these  charming  ports  which 
had  mentioned,  there  unloading  her,  sending  the 
goods  by  rail  to  another  port,  and  then  loading 
them  into  another  ship  for  Kurrachee.  The  Suez 
Canal  was  open,  and  every  merchant  would  prefer 
to  send  his  goods  by  that  route.  The  arguments 
in  favour  of  the  Euphrates  Valley  line  which 
could  be  used  before  the  English  had  obtained 
possession  of  a share  of  the  Canal  no  longer 
applied.  What  was  wanted,  was  through  rail-way  com- 
munication to  India  ; and  where  was  the  Englishman 
who  would  not  support  it,  so  as  to  bring  his  children  in 
that  country  within  a five  days’  journey  of  home?  Now, 
London  to  Vienna  was  a thousand  miles,  and  you  could 
go  that  distance  very  comfortably  in  a sleeping  car ; 
from  Vienna  you  could  now  go  as  far  as  Belgrade,  and 
very  soon  Avould  be  able  to  go  to  Constantinople  in  the 
same  carriage  which  you  took  at  Calais  ; and  he  would 
undertake  that  passengers  should  be  delivered  there  in 
48  hours  from  Cannon -street.  There  was  a little  bridge  or 
a tunnel  wanted  at  Constantinople,  but  it  would  not  be 
very  big ; and  it  was,  in  fact,  mainly  with  a view  to 
arranging  for  that  bridge,  that  he  was  originally 
sent  for  to  Constantinople.  As  soon  as  things 
were  settled,  that  would  be  made,  but  in  the 
meantime  it  was  a very  nice  and  pleasant  trip 
across  by  steamer.  Then,  from  Constantinople  to 
Mosul,  tliero  w'ere  no  railway  difficulties  ; and,  arrived 
at  Mosul,  you  had  no  difiiculties  but  the  difficulty  of 
choice.  He  agreed  that  the  Tigris  was  a far  better 
line  to  follow  than  the  Euphrates  ; from  Mosul  you 
could  go  to  Bagdad,  and  then  cross  over  through 
Persia,  and  so  get  into  the  neighbourhood  of  Kurrachee. 
The  whole  of  this  route  had  been  carefully  surveyed. 


and  the  railway  could  be  made  at  only  ordinary  cost. 
A railway  through  Asia  Minor  from  the  Mediterranean 
to  the  Persian  Gulf  might  be  worth  doing  in  connection 
with  a great  through  railway,  but,  unless  you  have  the 
latter,  small  patches  of  railway  would  never  pay  by 
themselves.  A through  railway  would  coininancl  the 
co-operation  and  assistance  of  all  the  civilised  Govern- 
ments of  Europe,  and  double  the  value  of  our  territory 
in  India. 

Mr.  J.  L.  Haddan  said  when  he  considered  that,  in 
England  alone,  nearly  £700,000,000  is  invested  in  rail- 
ways, a simi  (estimated  on  house  valuation  principles) 
Avhich  represents  the  whole  of  the  national  annual 
revenue  capitalised,  it  did  seem  strange  that  we  had 
no  railway  statesmen,  especially  when  locomotion  is 
the  essence  of  free  Bade,  which  does  not  want  for 
political  support.  He  would  quahfy  this  statement, 
however,  with  an  exception  in  favour  of  the 
author  of  the  paper,  whose  views  were  once  for 
all  expressed  in  1857,  when  he  headed  quite  an  im- 
perial deputation  to  Lord  Palmerston  on  the  subject 
of  the  Euphrates  Valley  Railway — views  which  time 
has  singularly  proved  the  correctness  of,  and  which  it 
would  take  a bold  man  to  contest  in  the  face  of  the 
numerous  authorities  who  formed  the  deputation , 
and  of  the  opinion  of  the  Premier  himself,  who  received 
it.  He  (Mr.  Haddan)  would  merely  say  that  the 
Euphrates  Valley  Railway  meets  the  gTcat  militari’- 
requirements  of  running  towards,  but  not  parallel 
to,  the  Persian  frontier  ; while  the  two  great  rivei’s  pro- 
tect its  flank.  Mr.  Andrew’s  views  cannot  be  mistaken. 
This  railway  Colossus  plants  one  leg  on  the  Mediter- 
ranean, and  the  other  on  the  Persian  Gulf,  and  that  is 
his  platform.  He  utterly  ignores  all  the  endless  claims 
: advanced,  as  to  superiority  in  detail  of  one  route  over 
j an  other,  most  of  which  are  merely  founded  on  the  weak- 
' ness  of  railway  construction,  and  not  upon  commercial 
! considerations.  Mr.  Andrew,  however,  must  feel  dis- 
' appointed  at  being  so  badly  seconded  by  engineers. 

I In  England  alone,  the  home  of  coal  and  iron  and 
I cheap  engineering  talent,  £50,000,000  of  railway 
I capital  pays  no  dividend.  What  chance  has  it  in 
I Mesopotamia  ? To  draw  a parallel  with  regard  to 
! the  East  is  always  dangerous,  because  the  status  quo 
I is  so  opposite  in  every  respect— instance,  the  truck 
i system  is  illegal  here,  while  no  body  of  men  can 
I be  kept  together  in  such  a sparsely  populated  dis- 
trict without  they  are  paid  in  food,  which  is  more 
current  than  money.  Although  such  colossal  works  in- 
dubitably raise  the  price  of  money — which  is,  doubtless, 
a good  thing  for  a deeply  indebted  country,  who  mean 
to  pay  some  day — yet  the  cost  of  an  ordinary  railway  is 
often  increased  one -half  by  the  rise  in  price  of  labour, 
caused  by  the  demand  for  such  abnormal  quantities 
of  it.  In  addition,  railwa.ys  made  by  hand  require 
about  three  times  as  much  earth  to  be  moved  as 
when  made  by  machinery,  because  the  contents  of  the 
cuttings  cannot  be  carried  to  the  banks  in  the  usual 
manner ; moreover,  owing  to  the  want  of  navvy  skill 
and  tools,  very  shallow  cuttings,  and  very  deep  banks, 
replace  the  conveniently  balanced  banks  and  cuttings 
of  a machine-made  railway.  As  Chairman  of  the  Scinde 
Railway,  Mr.  Andrew  could  teU  the  meeting  that  most 
Indian  railways  have  to  be  more  or  less  reconstructed 
every  few  years,  owing  to  the  effect  of  the  tropical  rains 
upon  the  earthworks  and  bridges.  He  (Mr.  Haddan) 
thought  it  a modest  estimate  to  say  that  the  abolition 
of  such  an  unreliable  and  uncommercial  element  of  con- 
struction offers  a premium  of  at  least  £1,500  per  mile  to 
any  railway  which  can  dispense  with  them. 

Mr.  Andrew,  in  reply,  said  he  entirely  dissented 
from  Captain  Cameron  as  to  the  mode  of  connecting  the 
Mediterranean  and  the  Persian  Gulf.  The  great  object 
he  had  in  view  was  the  readiest  and  quickest  way  of 
o-etting  from  the  Mediterranean  to  the  Persian  Gulf ; 
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ns  for  g:oiu"  to  Bushire  and  Herat,  and  so  on,  lie  left 
these  rather  wild  enterprises  to  his  young  friend  entirely. 
The  gallant  officer  had  made  a mistake  as  to  the 
Euphrates  being  incapable  of  navigation,  for  it  is 
now  as  navigable  as  it  was  when  Chesney,  more 
than  40  years  ago,  with  cabn  heroism,  took  the  sound- 
ings of  the  river,  at  the  risk  of  his  life,  from  the  sus- 
picion and  fanaticism  of  the  Arabs  who  accompanied 
him  on  the  raft.  One  of  the  boats  of  the  Euphrates  and 
Tig*ris  Steam  Navigation  Company  ascended  last  May, 
from  Feleugia,  on  the  Euphrates,  opposite  Bagdad,  to 
Balus,  43  milcsfrom  Aleppo,  with  1 00  passengers  andmer- 
chandise,  without  having  met  with  any  serious  obstruc- 
tion. It  was  a question  of  English  interests  in  the  first 
place,  and  the  shortest  and  easiest  route  would  be  by  the 
Euphrates.  It  was  not  a question  of  commerce,  but  where 
you  made  a railway  commerce  would  follow.  He  desired 
to  assist  the  noble  peasantry  of  the  Turkish  Empire,  to 
support  the  scheme  of  protecting  Asia  Minor,  but  to 
make  a longer  route,  and  encoimter  difficulties,  to  do 
these  things  he  should  certainly  object  to.  The  interests 
of  the  Tui-kish  G-overnment  were  considered  to  be 
identical  -vx-ith  a through  line,  and  many  years  ago 
the  Turkish  Ambassador,  who  was  a friend  of  his, 
requested  liim  to  -write  a report  regarding  the  connect- 
ing the  head  of  the  Persian  G-ulf  to  Belgrade,  laying 
out  the  branches  he  thought  most  necessary.  That  had 
been  published  over  and  over  again,  and  he  should  be 
hajDpy  to  send  a copy  to  Mr.  Scott  BusseU.  But  this 
through  line  was  too  gigantic  an  enterprise  for 
capitalists  to  take  up.  He  had  been  in  communica- 
tion with  many  eminent  capitalists  on  the  Continent 
■with  regard  to  it,  but  they  could  not  see  their  way. 
The  present  Turkish  Ambassador,  Musm’us  Pacha,  was 
much  impressed  with  the  soundness  of  the  views 
he  had  now  advocated,  and  his  correspondence  was 
published  in  the  Blue-book  containing  the  report  of  the 
select  conunittee,  sho^ving  that  he  was  authorised  by 
his  Government  to  aiTauge  for  its  construction.  He  had 
also  enjoyed  the  advantage  of  the  friendship  and  advice 
of  the  late  Mr.  Thos.  Brassey,  and  his  advice  was : — Do 
not  undertake  a railway  from  Constantinople  to  the 
head  of  the  Persian  Gulf,  unless  you  have  a port  on  the 
Mediterranean.  These  views  he  had  advocated  for 
many  years  ; they  were  vindicated  by  the  House  of 
Commons,  and  embodied  in  their  report,  and  there  had 
been  no  subject  which  had  been  so  thoroughly  sifted. 
He  should  as  soon  think  of  abandoning  his  own  name 
as  that  of  the  Euphrates  Valley  Railway  ; and  as  for  the 
objections  which  had  been  brought  forward,  he  had  met 
them  effectually  over  and  over  again,  and  was  ready 
still  to  do  so. 

The  Chairman  said  the  horn  was  so  late  that  he  would 
only  ask  the  meeting  to  pass  a cordial  vote  of  thanks  to 
Zdr.  Andrew. 

The  resolution  being  earned, 

Mr.  Andrew,  on  his  part,  said  he  desired  to  thank 
Lord  Strathnaim  for  ha^ung  a second  time  honoured 
him  by  coming  forward  to  take  the  chair  when  he  laid 
his  views  on  this  subject  before  a public  meeting. 


CORRESPONDENCE. 


NEW  METALLIC  COMPOUND. 

Had  I known  that  Dr.  Cole’s  paper  last  Wednesday 
would  be  descriptive  of  “ Spence’s  Patent  Metal,”  I 
should  certainly  have  attended  the  meeting.  In  No- 
vember last,  I made  certain  expeidments  with  the  metal, 
and  I should  have  liked  to  have  given  the  Society  the 
partieffiars  of  the  results  I arrived  at,  in  the  discussion 
which  follow'ed  the  reading  of  the  paper.  I trust,  how- 
ever, that  I may  be  allowed  to  do  so  now. 


That  there  arc  many  uses  to  which  the  metal  can  be 
put,  there  is  no  doubt ; and  it  seems  to  have  given 
satisfaction  to  both  Mr.  Livescy  and  to  Dr.  Cole  in  the 
work  for  which  they  have  each  used  it ; but  I think 
they  arc  inei'ror  in  saying  that  it  expands  in  setting. 

It  has  a very  limited  range  of  temperature,  at  which 
it  is  in  a liquid  state,  and  consequently  cools  or  chills 
quickly  on  the  outside,  when  poured  into  a mould,  and 
thus  draws  the  still  molten  metal  in  the  centre,  towards 
the  sides.  The  result  is,  that  it  is  most  difficult  to 
obtain  a sound  casting  of  any  thiclcncss.  The  outside 
will  be  smooth  and  perfect,  and  will  fill  the  monld 
well,  and  may  thus  lead  to  the  supposition  of  its  ex- 
pansion. If  the  metal  is  thin,  the  casting  will 
no  doubt  be  generally  sound,  but  if  any  thickness  of 
metal  is  required,  some  special  means  of  casting  will 
have  to  be  adopted,  or  there  will,  undoubtedly,  be  a 
ca-vity  in  the  centre.  Mr.  Livesey  seems  to  have  got 
over  the  difficulty  of  its  getting  alight,  which  it  does 
very  easily  while  it  is  being  melted ; and  if  he  has 
broken  any  of  the  pipe- joints  he  has  made,  it  would  be 
interesting  to  know  the  result  of  his  examination. 

I should  not  be  disposed,  Avith  my  present  knoAvledge 
of  the  material,  to  endorse  the  opinion  as  to  its  elasticity. 
It  has  not  the  ductility  of  lead,  and  hence  gives  different 
results ; but  I should  consider  that  the  continuity  of  the 
pipes  experimented  with  was  maintained  more  by  its 
hardness  and  unyielding  properties  than  by  its  elasticity. 
I may  say  that  the  experiments  I made  were  to  deter- 
mine the  tensile  strength  of  the  metal,  which  proved  to 
be  about  600  lbs.  per  square  inch  of  section. 

I forwmrd  to  you  a piece  of  a casting  which  shows  the 
manner  in  which  the  metal  contracts  in  cooling. 

AY.  Faija. 

4,  Great  Queen-street,  Westminster, 

17th  February,  1880. 


I regret  that  I was  not  able  to  be  present  at  the 
meeting  on  AYednesday  last,  to  listen  to  the  paper  on 
“Spence’s  Metal,”  by  Dr.  Cole,  and  take  part  in  the 
discussion  which  followed.  I have,  however,  read  both 
in  the  current  number  of  your  Journal,  and  I may  be 
permitted  to  say  that  Avhile  the  material  in  question  is 
very  easily  manipulated,  can  be  run  into  the  finest 
moulds,  takes  readily  very  delicate  impressions,  a very 
high  polish,  &c.,  and  is,  so  far,  suited  for  works  of  art, 
it  is  also  excessively  brittle,  a fact  altogether  ignored  or 
overlooked  in  the  paper  and  discussion,  though  one 
which  unfits  it  for  taking  the  place  of  bronze,  or  even  of 
zinc,  in  that  connection. 

It  is,  however,  specially  with  regard  to  its  use  in 
jointing  socket-pipes,  that  I desire  to  speak  of  it ; and 
having  had  my  expectations  raised  in  this  direction,  I 
am  reluctantly  compelled,  in  the  interests  of  my  pro- 
fessional brethren  and  anyone  contemplating  its  use, 
to  state  that,  contrary  to  Mr.  Livesey’ s experience,  I 
have,  as  yet,  been  unable  to  get  a sound  joint  by  its  use. 

AV^e  have  tried  a considerable  number  on  4 -inch  pipes 
at  these  works,  about  half  of  which  were  made  under 
the  immediate  supervision  of  Mr.  Spence’s  representa- 
tive, and  not  one  of  them  has  stood  the  test,  the  major 
portion  leaking  under  a pressure  of  from  three  inches  to 
five  inches  of  water.  Robert  Morton. 

London  Gaslight  Company,  Nine  Elms,  S.W.. 

February  IGth,  1880. 


Posting  Proofs, — It  is  proposed  to  present  a petiti<m 
fo  Parliament  in  fa\'our  of  the  adoption  of  the  system 
advocated  by  Mr.  A.  Clifford  Eskell  in  the  Journal  for 
April  18ih,  1879  (vol.  xxvii.,  p.  448),  by  which  certificates  of 
the  receipt  of  posted  letters  should  be  stamped  at  the  office 
where  they  were  depo.^ited.  A copy  of  the  petition  is  now 
lying  in  the  rooms  of  the  Society  of  Arts  for  the  signature 
of  such  membvrs  as  may  d'-siro  to  further  the  object 
aimed  aC 
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MEETmeS  OF  THE  SOCIETY 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock:-— 

Eebeuaey  25. — “ The  Noxious  Gases  Bill.”  By  E. 
K.  Mijspeatt,  E.C.S.  The  Bight  Hon.  Lyon  Playeaie, 
C.B.,  M.P.,  E.B.S,,  will  preside. 

Maech  3. — “ The  History  of  Musical  Pitch.”  By 
Alexandee  J.  Ellis,  E.B.S.  Dr.  Pole,  E.B.S. , will 
preside. 

Maech  10. — “ Becent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Spaeki^.  Sir  Philip 
CuNLiFFE  Owen,  C.B.,  K.C.M.G.,  will  preside. 

Maech  17. — “The  Art  of  the  Silversmith.”  By  W. 
Heebeet  Sinoee. 

Apeil  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Bobins,  E.S.A.,  E.B.I.B.A. 

Apeil  14. — “The  History  of  the  Art  of  Book- 
binding.” By  Heney  B.  Wheatley,  E.S.A. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

Apeil  2. — “ The  Best  Boute  for  a Line  of  Bailway 
to  India.”  By  B.  Haughton,  C.E. 

Apeil  16. — “ Bussia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambeey. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

Febehaey  24. — “ Views  of  Colonization.”  By 
William  Foestee,  of.  New  South  Wales.  Sir  Chaeles 
Nicholson,  Bart.,  will  preside. 

Maech  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 
B.N. 

Apeil  6. — “Art  in  Japan.”  By  C.  Pfoxindes. 
Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

Maech  11. — “ Bahnain’s  Luminous  Paint.”  By  C. 
W.  Heaton,  F.C  S.  Professor  H.  C.  Boscoe,  F.B.S., 
will  preside. 

Apeil  8. — “ On  Becent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Feiswell,  E.C.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock  :™ 

The  Second  Course,  “On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  E.C.S. 

Lectuee  IV. — Febetjaey  23. 

Special  applications  of  vulcanised  caoutchouc. 
Mechanical  or  engineering  applications  of  the  material. 
Surgical  uses.  India-rubber  stamps,  or  stereotypes. 
Vulcanised  caoutchouc  in  the  dwellmg-house,  garden, 
the  children’s  play-room,  and  the  printing-office. 
Lectuee  V. — Maech  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Application  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 
Lectuee  VI. — Maech  8. 

Gutta-percha.  Sources.  Chemical  nature  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Monday,  Feb.  23rd... SOCIETY  OF  ARTSj  Jobn-street,  Adelphi, 
W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Thomas  Bolas, 
“ The  Manufacture  of  India-Rubber  and  Gutta-Percha.” 
(Lecture  LV.) 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  p.m.  1.  Mr.  Hore,  “Recent  Visit  to 
the  Lukuga  outlet  of  Lake  Tanganyika.”  2.  Dr.  Emil 


Holub,  “ The  Marutse-Mabunda  Empire  in  South 
Central  Africa.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Mr.  ; 

Henry  Faija,  “ Portland  Cement.” 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m,  Mr.  Cornelius  Walford,  “ The  Position  of 
Life  and  other  Insurance  Associations  in  Relation  to 
their  Local  Medical  Examiners.  Is  it  satisfactorj'  ? ” 
Medical,  11,  Chandos-street,  W.,  8^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Mr.  ! 

G.  Phillips  Bevan,  “Waves  and  Currents  of  Industrial  i 
Progress.” 

Tuesday,  Feb.  24th SOCIETY  OF  ARTS,  John -street, 

Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section. ) 

Mr.  WilUam  Forster,  “Views  of  Colonisation.” 

Rivers  Conservancy  Association  (at  the  House  of  tue  i 
Society  of  Arts),  2^  p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof.  » 
Schafer,  “ Physiology  of  Muscle.”  (Lecture  VH.) 

Medical  and  Chirurgical,  53,  Berners-street,  Oxford-street,  , t 
S.W.,  8g  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster,  ; » 
S.W.,  8p.m.  IVIr.  W.  H.  Delano,  “The  Use  of  Asphalte  | 
and  Bitumen  in  Engineering.”  i 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 

8 p.m.  1.  Dr.  Edward  B.  Tylor,  “ The  Origin  of  the  1 
Plough  and  the  Wheeled  Carriage.”  2.  Rev.  Lorimer  ' 
Fison,  “ Pi jian  Burial  Customs.”  Dr.  F.  Daily,  “Ex- 
hibition of  Ethnological  Specimens  from  British  i ] 
Columbia.” 

Royal  Colonial,  “PaU-mall,”  14,  Regent-street,  S.W.,  i. 
8 p.m.  hli'.  A.  Staveley  Hill,  “An  Empire’s  Parlia-  1 
ment.”  I 

Wednesday,  Eeb.  25th... SOCIETY  OF  ARTS,  John-street,  ' 
Adelphi,  W.C.,  8 p.m.  Mr.  E.  K.  Muspratt,  “ The  f 
Noxious  Gases  BiU.” 

Coffee  Tavern  Company  (at  the  House  op  the  Society  of  ■ 
Arts),  4 p.m.  I 

Geological,  Bm’lington-house,  W.,  8 p.m.  1.  Prof.  T.  I 
McKenny  Hughes,  “ The  Geology  of  Anglesey.”  2.  I 

Mr.  E.  S.  Cobbold,  “Notes  on  the  Strata  exposed  in  |1 
laying  out  the  Oxford  Sewage  Farm  at  Sandford-on-  [I 
Thames.”  3.  Mr.  G.  W.  Shruhsole,  “A  Review  and  || 
Description  of  the  various  Species  of  British  Upper-  il 
Silurian  Eenestellidee.”  ' ' 

Telegraph  Engineers,  25,  Great  George-street,  West-  1 1 
minster,  S.W.,  8 p.m.  1.  Discussion  on  Mi'.  Augustus  1 
Eden’s  paper,  “ Morse  Signalling  by  Magneto-Electiic  i ■ 
Currents.”  2.  Discussion  on  Mr.  Charles  H.  Wilson’s  i' 
paper,  “Compensating  Induction  in  Parallel  Wires.”  'j 
3.  Mr.  Oliver  Heaviside,  “The  Resistance  of  Galvano-  [ 
meters.”  4.  Mr.  J.  B.  Stearns,  “ The  Variation  of 
Electro-static  Capacity  in  Submarine  Cables.”  5.  Mr, 

H.  R.  Kempe,  “ Testing  by  Received  Cun-ents.” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 

(Gulstonian Lecture.)  Dr.  Gowers,  “Epilepsy.”  (Lec- 
ture in.) 

Royal  Society  of  Literatiu’e,  4,  St.  Martin’ s-place,  W.C.,  J 
8 p.m.  Mr.  Robert  N,  Oust,  “ Recent  Explorations  in 
Rome.”  1 1 

Thursday,  Feb.  26TH...Nipon  (Japan)  Institute  (at  the  House  of  i 
the  Society  of  Arts)  4j  p.m.  IVIr.  C.  Pfoimdes, 

“ Home  Life  in  Japan.”  I 

Royal,  Burlington-house,  W.,  8g  p.m. 

Antiquaries,  Burlington-house,  W.,  8|p.m.  | 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Mr.  i 

F.  Wedmore,  “Living  Enghsh  Painters.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Mr.  Walter  J.  Allen,  “The  Art 
Culture  of  the  Stage.”  ; 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Pi’of. 

Ilewar,  “Recent  Chemical  Progress.”  (Lecture  V.)  1 

Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W.,  ( 

p.m. 

Friday,  Feb.  27th... Girls’  Public  Day  School  Company  (at  the  i 
House  of  the  Society  of  Arts),  3 p.m. 

Royal  Institution,  Alhemarle-street,  W.,  8 p.m.  Weekly  i 
Meeting,  9 p.m.  Mr.  F.  J.  BramweU,  “Sequel  to  the 
Thunderer  Gun  Explosion.” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 
(Croonian  Lectures.)  Dr.  Cayley,  “Some  Points  in  the 
Pathology  and  Treatment  of  Typhoid  Fever.”  (Lecture 
L) 

Quekett  Microscopical  Club,  University  College,  W.C., 

8 p.m.  1.  Dr.  T.  Spencer  Cobbold,  “ Human  and  Canine 
Filarice.^’  2.  Dr  Sylvester  Marsh,  jun.,  “Bleaching 
and  Washing  Microscopical  Sections.” 

Clinical,  53,  Berners-street,  W.,  8j  p.m. 

Saturday,  Feb.  27th... Trade  Guilds  of  Learning  (at  the  HotisE 
OF  the  Society  of  Arts),  8 p.m. 

Physical,  Science  Schools,  South  Kensington,  W.,  3 p.m. 

I.  Mr.  H.  R.  Ridout,  “ Some  Effects  of  Oilvatory  Motion 
in  Fluids.”  2.  “ The  Determination  of  Chemical 
Affinity  in  Terms  of  Electro-motive  Force,”  Part  I., 

Dr.  C.  R.  A.  Wright ; Part  It.,  Dr.  C.  R.  A.  Wright  and 
E.  H.  Rennie. 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  P-m. 
Royal  Institution,  Alhemarle-street,  W.,  8 p.m,  Mr. 
Saintsbury,  “ Dryden  and  his  Period.”  (Lecture  I.) 
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PROGRESS  OF  COOKERY  IN  PUBLIC  ELEMENTARY 
SCHOOLS  IN  1878-9. 

In  tlie  last  annual  Report  of  the  Education  Depart- 
ment, for  1878  9,  twenty-seven  of  the  reports  of 
one  hundred  and  thirty  inspectors  are  printed.  In 
these  twenty-seven  reports  Cookery  is  mentioned 
in  only  nine.  The  following  is  a short  abstract  of 
the  opinions  expressed: — 

J.  R.  Blaxistox  (Leicester). — “I  have  at  last  the 
satisfaction  of  reporting  that  instruction  in  cookery 
is  now  given  with  marked  success  to  girls  in  most  of 
the  Leicester  Schools.” — P.  479. 

J,  J.  Blaxdfobd.  — “The  Derby  School  Board  have 
fitted  up  a room  for  cookery.”  He  suggests  that  the 
girls  of  other  schools  in  the  borough  should  be  able  to 
attend  on  paying  a small  fee. — P.  493. 

F.  F.  CoBNisH. — Practical  lessons  in  cookery,  started  at 
Lever-bridge  (Salford district) “ I have  felt  rather 
glad  that  it  -was  no  part  of  my  official  duty  to  apply 
the  only  applicable  test  to  the  subject.  The  difficul- 
ties involved  in  the  personal  equation  seem  to  render 
anything  like  a standard  impossible.” — P.  544. 

J.  LoiiAX  (Stockport  district). — “Practical  cookery 
taught  to  elder  girls  in  Board  schools  ; ‘ ‘ satisfactory 
results ; in  great  measure  due  to  Mrs.  Leech,  the 
stay  and  patroness  of  the  school  ;”  he  gives  cost  of 
utensils  ; suggests  encouragement  by  a liberal  grant. 
— P.  632. 

H.  AV.  G.  Maekuam:  (Northallerton  district). — “A 
school  of  practical  cookery  to  be  started  at  Marske ;” 
teacher  from  South  Kensington,  who  already  teaches 
at  Darlington  and  Middle.sbo rough. — P.  645. 

T.  Pp.yce  (Lanelly). — “No  attempt  to  teach  cookery, 
which  he  deeply  regrets  ; much  ignorance  among 
AV'elsh  people.”  — P.  673. 

C.  P.  Routledge  (East  Kent  District)  notices 
cookery  at  Ramsgate  ; little  space  required  for  ex- 
periments. Some  cookery  in  Sandwich  Girls’  Schools 
on  the  school -room fire.  “ The  excessive  waste  in  the 
labourer’s  kitchen  is  surely  a crjdng  evil,  enough  to 
arouse  the  sympathy  and  interference  of  the  Educa- 
tion Department,  as  well  as  of  voluntary  agencies.” 
— P.  687. 

W.  F.  Tregaethen  (Dorset  and  Hants). — “‘Where 
girls  can  be  kept  until  they  are  12  or  13  years  of  age, 
I think  something  might  be  done  in  the  way  of  teach- 
ing common  cookery  without  interfering  in  any  way 
with  the  ordinary  instruction.”  Notices  Lady  Wolver- 
ton’s  experiments  at  Fontmell  Magna,  and  her 
valuable  criticisms ; everything  to  be  taught  useful 
for  home  life  ; weight  of  everything  ; price  of  every- 
thing ; relative  merits  of  articles  of  consumption. 
Real  teaching  w'dl  supervised. — P.  707. 

J.  H.  Wylie  (Rochdale,  Lancashire),  noticing  Do- 
mestic Economy,  says,  “ I hope  the  time  will  soon 


come  when  male  inspectors  will  be  rescued  from  the 
anomalous  position  in  which  they  are  placed,  of  being 
called  upon  to  pronounce  an  opinion,  to  which  attaches 
a very  distinct  money  value,  upon  a subject  about 
which  aU  know  they  are  unlikely  to  prove  competent 
judges.” — P.  765. 

The  report  states  (p.  431)  that  16,293  schools 
were  inspected,  consisting  of  boys,  girls,  infants, 
and  mixed  schools,  making  23,618  departments. 
Of  this  number  of  departments,  it  appears  that 
payments  for  “ practical  cookery  for  girls”  were 
made  in  respect  of  instruction  given  in  only  178 
departments  (see  p.  431).  How  many  children 
were  taught  in  these  departments,  and  what  was 
paid  for  the  instruction,  cannot  be  ascertained 
from  the  report. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

The  fourth  lecture  of  the  Second  Course  of 
Cantor  Lectures,  “ On  the  Manufacture  of  India- 
rubber  and  Gutta-percha,”  was  delivered  by 
Thomas  Bolas,  F.C.S.,  on  Monday,  23rd  inst. 
The  Lecturer  dealt  chiefly  with  the  special  appli- 
cations of  vulcanised  caoutchouc.  The  Lectures 
will  be  printed  in  the  Journal  during  the  summer 
recess.  

FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  February  24tb,  1880;  Sir  Charles 
Nicholson,  Bart.,  D.C.L.,  in  the  chair. 

The  paper  read  was — 

VIEWS  OF  COLONISATION. 

By  William  Forster, 

Formerly  of  New  South  Wales. 

In  New  South  Wales,  and  in  Australia  generally, 
British  colonisation  has  come  into  contact  with 
peculiar  circumstances,  which,  among  other  things, 
offer  great  attractions  to  scientific  exploration  and 
research.  The  land  is  admitted  by  geologists  to  be 
the  very  oldest  on  the  face  of  the  earth — to  have 
been  longest  uncovered  by  the  sea,  or  by  diluvian 
agency.  It  originally  formed  part  of  a vast  con- 
tinent, or  archipelago,  spreading  north  and  west 
towards  New  Guinea  and  Africa,  and  including 
probably  New  Guinea  and  many  other  neighbouring 
islands.  Perhaps,  at  a later  stage,  the  Australian 
continent  appears  to  have  consisted  of  a rim  of 
not  very  elevated  mountainous  tracts,  surrounding 
a large  central  lake  or  sea,  which,  by  subsequent 
elevation  or  deposit,  became  gradually  converted 
into  a barren  desert  of  sand  and  ironstone  rock, 
of  which  a vast  portion  is  not  more  than  seventy 
feet  above  sea  level.  This  desert  greatly  affects, 
and  may  almost  be  said  to  govern,  the  climate.  A 
considerable  portion  of  it  is  utterly  devoid  of 
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vegetation.  Another  very  large  portion,  though 
varied  by  an  occasional  oasis,  and  intersected  here 
and  there  by  trifling  elevations,  and  by  wide  and 
shallow  watercourses  or  watery  deposits,  generally 
dry  or  saline,  is,  for  the  most  part,  sprinkled  with  a 
scanty  vegetation,  confined  to  a few  forms,  desti- 
tute of  and  unavailable  for  animal  life.  Following 
the  laws  which  seem  to  establish  a proportion 
between  average  elevation  on  the  one  hand  and 
both  temperature  and  hygrometric  conditions  on 
the  other,  the  climate  of  Australia  is  subject  to 
rapid  and  extreme  changes  from  heat  to  cold, 
and  from  moisture  to  drought.  The  rainfall, 
reckoned  by  long  periods,  is  greater  than  in  the 
British  Islands,  and  there  are  times  when  the 
broad  levels  of  the  interior  are  flooded  for  miles, 
leaving  only  insular  points  at  long  intervals — a 
tendency,  which,  by  the  way,  constitutes  one  of 
the  great  engineering  difficulties  of  the  future. 
But  dryness  is  the  prevailing  characteristic, 
especially  of  the  interior,  and  there  is  every  reason 
to  believe  that  periods  of  drought  and  moisture 
recur  in  cycles,  which  may,  some  day,  be  capable  of 
statistical  record.  Local  alternations  in  these  re- 
spects are  also  matter  of  common  observation.  As 
might  be  expected,  the  general  supply  of  moisture 
fails,  and  the  aridity  of  the  climate  increases,  from 
the  coast  to  the  interior  everywhere,  subject,  how- 
ever, to  local  influences  of  drainage  and  elevation. 

The  highest  Australian  mountains  and  land 
generally  occur  along  the  south-eastern  coast, 
either  in  or  near  the  southern  and  northern 
borders  of  New  South  Wales,  which  occupies  a 
territory  considerably  larger  than  France,  of  some 
323,437  square  miles  in  extent,  between  the  28th 
and  37th  degrees  of  soulh  latitude,  and  the  141st 
and  154th  degrees  of  east  longitude.  In  these 
mountains  rise  the  largest  and  most  peculiar  of  the 
Australian  rivers,  and,  in  ordinary  seasons,  wind 
their  way  across,  through  narrow  channels,  and 
with  languid  currents,  to  the  sea  on  the  other  side ; 
all  the  most  important  western  rivers  of  New  South 
Wales,  and  many  of  Queensland,  being  finally 
merged  in  one  embouchure  in  Lake  Alexandrina, 
and  a considerable  number  being  lost  on  their  way, 
except  during  rare  periods  of  flood,  in  the  sandy 
wastes  and  salt  marshes  of  the  desert.  From  its 
comparatively  mountainous  formation,  as  well  as 
its  position  and  extent,  which  give  greater  variety 
to  climate  and  natural  features.  New  South  Wales 
may  be  considered  as  among  the  most  character- 
istic of  the  Australian  colonies.  Its  possession  of 
by  far  the  best  and  of  nearly  all  the  good  har- 
bours, combine  with  its  greater  age  as  a colony,  its 
central  situation,  and  abundant  coal  deposits,  to 
enhance  its  commercial  importance. 

Australia  was  quite  unknown  to  the  ancients,  and, 
at  the  time  of  the  discovery  of  America,  its  exist- 
ence was  not  even  conjectured.  The  occasional 
and  temporary  contact  with  its  north-western 
coasts,  of  Malay  migration  and  development,  has 
left  behind  it  but  scanty  evidence,  and  a scarcely 
perceptible  impression.  Australia  has,  accordingly, 
rercained  from  its  origin,  to  the  comparatively 
recent  period  of  its  discovery  by  French  navigators 
in  1555,  in  absolute  isolation  from  the  rest  of  the 
wo;  Id. 

All  this  antiquity  and  isolation  are  proved  and 
exemplified  by  corresponding  peculiarities  in 
Australian  organic  life  and  remains.  The  vegetable 


and  animal  forms  now  prevailing,  as  well  as  their 
latest  progenitors  amongextinct  genera  and  species, 
exhibit  only  a remote  affinity  with  contempo- 
raneous forms  of  the  same  category,  in  comparison 
with  the  affinity  of . the  former,  and  their  family 
likeness,  as  it  were,  to  the  organic  forms  of  past 
eras,  long  prior  to  the  existence  of  man,  according 
to  not  only  the  ordinary  interpretation  of  sacred 
records,  but  to  geological  evidence  and  computa- 
tion. A similar  process  of  evolution  and  develop- 
ment to  that  which  has  been  going  on  for  ages  in 
other  parts  of  the  earth  seems  also  to  have  been 
going  on  for  a still  longer  period  in  Australia,  but 
under  more  restricted  conditions,  in  a narrower 
sphere,  and  with  more  direct  tendencies.  Accord- 
ingly, Australian  organic  productions  are  either 
identical  with,  or  lineal  descendants  of,  those  of  the 
secondary  and  tertiary  geological  epochs.  Some 
have,  in  all  probability,  been  developed  locally 
from  inland  waters.  Many  of  the  vegetable  forms, 
including  whole  classes  and  families — as,  for  in- 
stance, the  proteads,  epacrids,  casuarinse,  and 
numerous  genera  and  species  among  myrtles  and 
leguminous  plants,  are  either  exclusively  Aus- 
tralian, or  rarely  represented  elsewhere.  The  pre- 
valence of  myrtaceous  and  leguminous  plants 
accounts  for  the  well-known  monotony  of  Aus- 
tralian scenery.  In  animal  life,  many  genera  and 
species  of  insects,  fishes,  reptiles,  and  amphibia, 
including  the  ceratodus,  echidna,  sxid.  ornithorhyncus, 
are  exceptional  and  peculiar,  as  well  as  of  birds, 
among  others,  the  honey-suckers,  kingfishers,  lories, 
lyre-birds,  and  brush-turkeys.  The  lower  animals 
are  all  marsupial,  with  certain  exceptions  which 
prove  the  rule,  as  the  dog  or  dingo  of  Malay  im- 
portation, the  half- developed  amphibia,  the  navi- 
gating and  migratory  rodents.  The  abundance  of 
individuals  and  species,  as  compared  with  classes  or 
families,  is  also  characteristic.  On  the  other  hand, 
innumerable  species  and  families  elsewhere  widely 
distributed  are  not  found  in  Australia,  and  the 
absence  of  marine  tertiary  remains  is  very  re- 
markable. 

The  Aborigines  are  equally  peculiar,  or  so  to 
speak,  idiosyncratic.  Their  rude  arts  and  manu- 
factures, their  language,  their  manners  and 
customs,  are  all  distinctly  primitive,  or  self- deve- 
loped. In  a word,  if  any  race  can  claim  to  be 
authochthonous,  it  is  the  Australian.  Their  boome- 
rangs, their  spear-throwing  sticks,  their  nets, 
mats,  and  domestic  utensils,  are  clearly  their  own, 
or,  in  some  cases,  common  only  to  equally  primitive 
races.  Their  architecture  has  not  advanced  beyond 
the  rudest  possible  stage.  Their  canoes  and  mode 
of  navigation  by  a slender  pole,  could  only  belong 
to  a people  which  has  not  come  from  beyond  the 
sea. 

Into  this  palimpsest,  or  natural  museum  of  anti- 
quity, has  intruded  itself  one  of  the  most  advanced, 
if  not  the  most  advanced,  of  modern  civilisations. 
As  might  have  been  expected,  the  Aborigines  are 
dying  out,  which  is  the  case  with  many  far  superior 
races  brought  into  contact  with  our  own,  and 
other  European  races,  as,  for  instance,  the  North 
American  Indians,  the  Maories,  and  Polynesians 
generally.  But  why  must  we  waste  tears  over  these 
extinctions  ? Why  should  these  primitive  races  be 
expected  to  survive  more  than  many  kinds  of 
wild  plants  and  animals,  if  their  places  be  required 
for  superior  or  more  generally  beneficial  uses  ? It 
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is  obviously  desirable  for  scientific — which  means 
for  the  highest  class  of  philanthropic — purposes,  to 
accumulate  whatever  records  we  can  of  their 
national  or  generic  existence.  But  to  preserve,  as 
an  organic  whole  or  nation,  any  inferior  race,  even 
one  of  superior  tenacit}’’,  when  the  confiict  for 
room  arises,  is  plainly  impossible.  No  doubt,  we 
owe  them  certain  duties  of  humanity  and  justice, 
whether  as  a nation  or  as  individuals;  and,  as  with 
most  human  duties,  it  may  be  feared  that  our 
duties,  like  those  of  other  conquering  or  colonising 
nations  under  similar  circumstances,  have  been  im- 
perfectly performed.  But  British  colonial  treat- 
ment of  aboriginal  races,  upon  the  whole,  especially 
of  late  years,  may  be  very  favourably  compared 
with  that  of  many  other  nations,  particularly  the 
Spaniards,  and  people  of  the  United  States.  The 
aborigines  of  Australia  appear  quite  as  irreclaim- 
able as  many  classes  of  wild  animals  and  plants. 
They  have  not,  therefore,  been  encouraging  sub- 
jects for  direct  interference.  In  New  South  Wales, 
the  Government  have  done  for  them  little  more 
than  affording  them  a languid  and  desultory  pro- 
tection, but  they  have  not  been  generally  illtreated 
by  individuals.  Wrongs  have  been  done,  and  acts 
of  inhumanity  perpetrated  in  solitary  cases,  but, 
as  a rule,  the  stories  of  systematic  wrong  or 
inhumanity  by  the  settlers  have  been  falsehoods,  or 
gross  exaggerations,  emanating  from  a class  of 
persons  who  seem  to  claim  for  themselves  a mono- 
poly of  justice  and  humane  dealing  towards 
aboriginal  races. 

A very  important  question  it  is,  no  doubt,  by 
what  sort  of  colonisation  these  aborigines  have 
been  or  will  be  replaced.  In  New  South  Wales, 
and  in  Tasmania,  a grand  and  noble  experiment 
was  tried — which  had  been  before  partially  begun 
in  America — the  success  of  which  was  so  far  from 
problematical,  that  its  beneficial  results  are  trace- 
able at  this  moment,  and,  therefore,  its  ultimate 
abandonment,  though,  perhaps,  in  the  particular 
cases  referred  to,  and  under  all  the  circumstances, 
inevitable — but  especially  the  precipitate  haste  and 
want  of  forethought  and  deliberation  with  which 
this  abandonment  was  effected — are  greatly  to  be 
regi’etted.  New  South  Wales,  then  including 
much  of  what  is  now  Victoria  and  Queensland, 
was  a large  Pentonville,  or  penal  reformatory, 
upon  what  may  be  truly  termed  a national  scale 
and  system.  The  idea  was  to  make  so  much  of 
the  elements  of  crime  and  disorder  as  were  either 
for  the  most  part  factitious,  or  aggravated  into 
unnatural  intensity,  by  the  pressure  of  want  and  a 
crowded  population  or  by  conventional  extra- 
vagances, available  for  the  combined  purposes  of 
reclamation  and  colonisation.  Upon  this  founda- 
tion were  built  the  colonies  of  New  South  Wales 
and  Tasmania,  and,  substantially,  the  other  neigh- 
bouring colonies  of  Victoria  and  Queensland. 
For,  although  attempts  have  been  made  on  their 
behalf,  in  a somewhat  ungrateful  and  ungracious 
spirit,  to  disclaim  the  association  and  relation- 
ship, these  two  latter  are  mere  offshoots  and  ex- 
tensions, and,  in  a certain  sense,  colonies,  of  the 
older  colonies.  Their  populations  were  at  first  iden- 
tical, and  are  still,  in  this  sense,  analogous.  The 
convict  element  has,  in  fact,  contributed  largely  to 
the  wealth,  prosperity,  and  successful  develop- 
ment of  New  South  Wales.  This  stigmatised 
class,  or  their  descendants,  have  not  been  among 


the  worst  colonists  in  any  respect,  and,  for  in- 
dustrial, intellectual,  and  moral  qualifications, 
may  fairly  challenge  comparison  with  the  average 
of  the  emigrants  brought  into  competition  with 
them,  either  before  or  after  the  emancipation  of 
the  colony. 

The  process  of  colonisation  since  has  been,  in 
great  measure,  desultory  and  unsystematic,  but 
by  no  means,  in  many  important  respects,  un- 
satisfactory. There  has  been  a marvellous  deve- 
lopment of  material  interests  and  prosperity. 
Fortunes  have  been  made  with  unexampled  pro- 
fusion and  rapidity,  and  money  accumulated  in 
vast  masses  by  private  skill,  enterprise,  and  per- 
severance, and,  in  many  cases,  by  the  mere  acci- 
dental and  almost  unconscious  uses  of  lucky 
chances  or  opportunities,  or  by  the  collateral  effect 
of  general  increase  in  population,  commerce,  and 
market  values.  The  fields  for  labour  and  capital 
are  less  crowded— there  is,  consequently,  less 
competition,  less  rigid  division  of  labour,  and 
greater  demand  for  general  willingness  or  capacity 
to  work — than  in  older  countries.  There  is  more 
encouragement  there  than  here — and  more  cer- 
tainty of,  if  not,  in  the  end,  better,  remuneration 
— for  youthful,  desultory,  or  undetermined  talent 
or  enterprise,  which  is  what,  I take  it,  is  generally 
meant  by  the  common  phrase,  “ a better  opening.” 
Every  one  of  these  colonies  is  a great  vrorkshop, 
insufficiently  supplied  with  either  capital  or  labour, 
where  the  occupations  have  been  hurriedly  and 
rudely  assorted,  and,  consequently,  where  every 
new  comer  is  not  only  welcome,  but  has  a wide 
choice  ofvarious  kinds  of  employment.  Another  con- 
sequence is,  that  even  indolence,  ignorance,  or  in- 
capacity has  a better  chance,  and  that  more  allowance 
is  made  for  it,  in  certain  respects,  because  there  is 
more  room,  as  it  were,  less  necessity  for  close  packing, 
or  exact  distribution,  and  less  difficulty  in  making 
provision  for  emergencies  and  contingencies.  But, 
in  the  long  run,  these  defects  bear  their  penalties 
in  the  stronger  light  and  severer  scrutiny,  which 
are  finally  brought  to  bear  upon  doubtful  claims  or 
pretensions  in  a small  community.  This  is  why, 
paradoxical  as  it  may  seem,  idle  and  worthless 
people,  or  “ ne’er-do-weels,”  in  colonies,  find  it 
often  easier  to  live  than  elsewhere,  but  more 
difficult  to  make  their  way  beyond  mere  living,  or, 
as  it  is  called,  to  “ get  on  in  the  world.”  This  is 
why,  too,  good  character,  unless  with  special 
application  to  employment  sought,  or  work  re- 
quired, is  of  comparatively  little  value,  and  why 
bad  character  is  less  of  an  obstacle  to  procuring 
employment,  and  to  attaining  a certain  amount 
and  species  of  local  influence  and  respectability. 
Money,  being  more  easily  made,  and,  perhaps,  not 
less  easily  lost,  in  the  colonies,  is  necessarily  of 
less  account.  Station,  and  even  title  of  a certain 
class,  and  high  public  position,  are  also  less  valuable 
or  cared  for,  because  more  easily  accessible  to  all, 
even  the  least  qualified,  and  sometimes  even  to  be 
obtained  by  not  the  most  creditable  means. 
People  in  the  colonies  are  accustomed  to  see 
persons  of  questionable  character  and  antecedents 
possessed  of  wealth,  and,  again,  to  see  the  same 
class  of  persons,  with  or  without  wealth,  and 
whether  or  not  endowed  with  fitness  or  capacity, 
climb  by  accident  or  artifice  into  the  highest  public 
positions,  and  sometimes  tumble  out  of  them  again 
as  speedily  as  they  rose. 
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It  is  remarkable  that  private  enterprise  and 
investment  have,  in  these  colonies,  taken  a direction 
analogous  to  what  now  appears  a local  tendency 
in  England — namely,  to  pastoral  rather  than 
agricultural  production.  Numbers  of  British  and 
Irish  emigrants  carry  with  them  to  New  South 
Wales  their  ideas  of  farming,  but  very  soon  find 
them  utterly  unsuitable  to  colonial  circumstances. 
A griculture  proper,  or  pure  cultivation  of  the  soil , 
is  always  puffed  by  the  press  and  by  sentimental 
orators,  but,  as  a rule,  it  is  a failure  when  exclusively 
attempted,  because  it  is  seldom  profitable  unless 
combined  with  other  pursuits.  The  main  obstacles 
to  agricultural  success  are  scarcity  of  labour,  un- 
certainty of  climate,  but,  above  all,  facility  in 
obtaining  land  at  easy  prices,  which  brings  a class 
of  needy  and  struggling  adventurers  and  small 
farmers  into  continual  competition  with  the  genuine 
settler  and  capitalist.  The  former  class  are  com- 
pelled or  choose  to  disregard  considerations  of 
profit — the  latter  are  naturally  disinclined  to  invest 
their  money  at  a loss.  Of  course,  in  a country 
where  minerals — and  especially  where  the  precious 
metals— abound,  mining  of  all  sorts  attracts  a con- 
siderable portion  of  the  capital  and  enterprise. 
In  wealth,  numbers,  and  influence,  the  gold-diggers 
form  an  important  class.  But  all,  even  gold- 
mining, enterprise  is  confined  to  a few  areas 
that  are  daily  becoming  exhausted,  and  the 
amount  of  capital  and  labour  engaged  in 
this  species  of  industry  bears  no  comparison  with 
what  is  permanently  absorbed  in  pastoral  pursuits, 
while  experience  has  shown  that  so  much  of  a 
gambling  spirit  or  element  enters  into  mining 
speculations  that  they  offer  no  safe  inducement  for 
strictly  commercial  enterprise  or  investment,  and 
are,  rightly,  available  only  for  two  classes,  the 
absolutely  poor  or  the  very  rich.  The  production 
and  prices  of  wool  and  tallow  govern  the  home 
trade,  and  regulate  the  prices  of  all  other  com- 
modities in  the  local  markets.  Pastoral  production 
offers  the  most  substantial  attraction  to,  and  secures 
the  highest  average  remuneration  for,  both  labour 
and  capital.  In  pastoral  occupations,  not  only 
have  more  fortunes  been  made,  and  money 
accumulated,  but  in  this  field  a larger  number  of 
persons  have  risen  from  insignificant  beginnings  to 
wealth  and  importance  than  in  any  other.  In 
short,  the  chief  business  and  purpose  of  Australian 
colonisation  have  been  the  production  and  rude 
manufacture  of  raw  material,  in  such  form,  and  to 
such  extent,  as  to  fit  it  for  exportation  and  finer 
manipulation.  And,  so  far,  this  colonisation  has 
been  eminently  successful.  Local  manufactures, 
no  doubt,  have  arisen  in  various  forms,  and  have, 
in  some  cases,  succeeded.  But  it  is  a striking  fact 
that,  notwithstanding  the  enormous  disadvantages 
against  which  importers  have  to  contend,  most 
colonial  manufacturers  expect  the  ir ventures  to  be 
fostered  and  protected  at  the  expense  of  consumers 
or  of  the  public,  and  many  of  them  cannot  be 
contented  unless  by  the  imposition  of  virtually 
prohibitory  duties. 

But  these  evidences  of  material  prosperity  must 
not  blind  the  unprejudiced  observer  to  certain 
social  and  political,  and  apparently  organic,  defects, 
which  may  or  may  not  be  due  to  want  of  fore- 
thought and  system,  or  to  inevitable  natural  causes. 
It  does  not  follow,  because  we  have  established  work- 
shops and  manufactories,  and  opened  avast  drainage 


for  the  surplus  labour  and  capital — not  to  speak  of 
the  pauperism— of  the  United  Kingdom,  that  we 
have  rightly  performed  the  functions  of  colonisa- 
tion. The  emigration  to  New  South  Wales,  as  to 
other  colonies,  has  been  desultory  and  unsystematic 
in  the  extreme.  Capital  has  found  its  way  spon- 
taneously, but  the  demand  for  it  still  remains 
practically  unlimited.  Labour  has  been  introduced 
from  time  to  time  at  the  public  expense,  sometimes 
with  temporary  regularity,  but  constantly  subject 
to  intervals  of  suspension  and  relaxation,  from 
various  causes.  Moreover,  this  public  emigration 
has  been,  so  to  speak,  one-sided — all  from  one 
class ; that  is  to  say,  of  labourers,  or  mechanics, 
or  absolute  paupers,  most  of  whom  thus  step  sud- 
denly, or  in  a very  brief  period,  from  political 
disfranchisement  or  disability  into  the  full  enjoy- 
ment of  equal  political  rights  and  privileges.  Under 
these  circumstances,  oddly  enough , has  ansen , among 
the  very  class  originally  benefited  thereby,  a strong 
local  and  popular  sentiment  against  public  immi- 
gration, which,  at  the  same  time,  locally  considered, 
is  not  without  political  justification,  involving,  as 
it  does,  public  expenditure  for  the  apparently  ex- 
clusive benefit  of  one  class,  and  in  order  to  create 
or  maintain  competition  against  another.  Strictly 
public  immigation,  or  colonisation,  should  be  in- 
tegral, not  partial,  or  of  particular  classes.  Such 
was,  once,  the  migration  of  the  ancient  Athenians, 
when  they  left  their  city  to  the  Persians.  Such 
was,  often,  the  migration  of  the  early  Celtic  or 
Germanic,  and  of  many  Eastern  or  nomadic  nations. 
Such  was,  in  some  measure,  the  Portuguese  migra- 
tion to  Brazil.  And  some  idea  of  the  sort  seems 
to  have  been  embodied  in  the  early  colonisation 
of  British  American  States. 

For  these  reasons,  among  others,  it  is,  perhaps,  not 
to  be  wondered  at,  that  society  in  New  South  Wales 
exhibits  a want  of  organic  or  national  cohesion 
from  a local  point  of  view.  Of  British  patriotism, 
or,  at  any  rate,  of  attachment  to  the  Imperial 
rule,  and  British  connection,  there  is  plenty  and 
to  spare,  but  the  sentiment  of  local,  or  Australian 
patriotism,  probably  requires  time  to  grow.  At 
any  rate,  it  is  weak  and  diffusive— rather  a senti- 
ment than  a principle  of  action  among  political 
classes — and  only  shows  itself,  with  any  sort  of 
intensity,  among  the  native-born,  with  whom, 
again,  as  is  often  the  case  with  indefinite  senti- 
ment, it  is  apt  to  assume  an  extravagant  form,  yet, 
after  all,  paradoxical  as  it  may  seem,  tends  tather 
to  be  sectional  than  local,  and  rather  sentimental 
than  practical,  in  its  effects  upon  the  community  in 
general.  Wealthy  Australians,  as  a class,  are  not 
fond  of  remaining  in  the  colony.  Hence  the 
popular  obloquy  incurred  by  “ absentees,”  and  the 
constantly-recurring  threat,  in  newspapers  and 
political  orations — more  easy,  however,  in  theory 
than  practice — of  making  absenteeism  the  subject 
of  special  and  penal  taxation.  But  the  same  spirit 
of  instability  infects  other  classes,  as  of  labourers, 
and  even  small  capitalists.  Among  all  there  is  a 
natural  tendency  towards  the  interior,  in  search  of 
pastoral  capabilities  and  higher  wages.  But 
labourers  wander  over  all  the  adjacent  colonies  in- 
differently, and  what  is  commonly  called  a “ rush” 
towards  a gold-field,  or  other  local  market,  draws 
multitudes,  who  never  return  to  their  former 
status.  Attempts  have  been  made,  factitiously  to 
create  or  establish  settlements  of  small  settlers,  or. 
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euphemistically,  “ a happy  peasantry,”  in  various 
places,  but  the  success  of  these  schemes  has  been 
glaringly  incommensurate  with  the  public  pains  and 
money  expended  upon  them,  and  one  result  has  been 
the  production  of  a novel  and  numerous  class  of 
petty  merchants  or  traders  in  land,  who  use  the 
special  advantages  offered  them  by  the  laws  merely 
as  capital  to  start  with,  and  who  carry  on 
a profitable  business  by  selecting  homesteads, 
and  selling  out,  at  prices  which  might,  and 
ought  to  have,  replenished  the  public  treasury 
under  the  ordinary  processes  of  disposal  of  public 
lands.  Not  that  land  is  not  al)undantly  and 
rapidly  appropriated,  and  the  country  so  far  pro- 
gressively settled  and  colonised,  but  that  there  is 
more  constant  change  and  succession  of  owners, 
and  less  permanent  improvement  and  occupation, 
than  in  the  old  world,  or  even,  it  would  seem,  in 
in  the  United  States.  Again,  there  is  a strange, 
but  most  decided  refiux,  or  reactionary  current,  of 
population  and  settlement,  by  a species  of  gravi- 
tation, towards  metropolitan  centres.  Not  only  is 
the  population  of  the  large  towns  wonderfully 
inordinate,  but  it  is  remarkable  what  symptoms  of 
decay  and  abandonment  are  exhibited  in  their 
neighbourhood  by  what  were  once  apparently 
flomishing  farms  and  homesteads.  In  short,  an 
Australian  colony  is,  as  yet,  rather  a colony  of 
tracers  than  of  settlers,  and  although,  by  a false 
analogy,  these  wandering  propensities  have  been 
designated  as  “nomadic,”  and  parallels  drawn 
with  other  pastoral  communities,  it  is  yet  plain 
enough,  as  already  remarked,  that  the  early 
migrations  of  the  truly  nomadic  and  pastoral  races 
were  movi  meats,  not  of  individuals,  or  groups  of 
individuals,  but  of  Avholes,  or  integral  parts,  and, 
therefore,  of  an  entirely  different  character. 

An  impression  seems  Avidely  to  prevail  that, 
because  Great  Britain,  whether  as  a right  or  a 
favour,  has  conceded  self-government  to  certain 
colonies,  thereupon  British  responsibility  in  their 
local  concerns  entirely  ceased.  Self-government  — 
or  Home  Buie — was  a right  which  must  have  been 
conceded  at  some  stage  or  other  of  the  connection. 
Direct  intervention  has  since  become  impossible. 
But  the  consequences  of  British  connection  and  in- 
fluence remain,  and  will  remain  for  ever,  and  always 
have  to  be  taken  into  acconiit.  Some  of  the  results 
of  responsible  Government  in  New  South  Wales  and 
neighbouring  colonies  have  not  been  encouraging, 
nor  do  they  Avarrant  extravagant  hopes  for  the 
future.  Eepresentative  institutions  after  the 
British  type  are  based  upon  one  essential  principle, 
and  one  only,  namely,  “ The  majority  is  always  in 
the  right;”  AvlSch  is,  in  fact,  the  democratic 
version  of  “ The  King  can  do  no  AA'rong.”  But 
Government  and  aristocracy  existed  long  before 
representation,  or,  at  any  rate,  before  representa- 
tion had  any  Autal  effect  upon  political  action  and 
progress.  The  princijjle  or  practice  of  appeal  to 
popular  majorities  was  introduced  here  under  a 
pow’erful  and  theoretically  absolute  monarchy,  and 
in  a thoroughly  aristocratic  condition  of  society, 
as  a check  upon  the  poAA^er  of  both  monarch  and 
aristocrac}”,  and  has  proved  a most  effective  means 
of  restraining  and  modifying  their  encroachments 
and  abuses.  British  political  history  has  been  that 
of  successive  struggles  bet\A’een  two  predominant 
aristocratic  factions,  each  of  which  has,  in  turn, 
bought  the  support  of  the  majority  and  obtained 


power  by  a series  of  concessions,  until,  at  last,  thero 
is  very  little  left  to  concede.  And,  for  a long  time 
past,  the  constitutional  majority,  embodied  in  the 
House  of  Commons,  not  content  Avith  acting  as  a 
check,  or  court  of  final  appeal  in  doubtful  or  ex- 
treme cases,  has,  consciously  or  unconsciously, 
taken  the  initiatory  as  Avell  as  final — in  short,  one 
may  say  the  whole  process  and  power  of  Govern- 
ment into  its  OAvn  hands,  and  governs,  or  attempts 
to  govern,  accordingly.  The  same  course  of  events 
has  occurred  in  other  constitutional  Governments, 
and  notably  in  ancient  Greece  and  Rome,  in  the 
case  of  ephori,  tribunes  of  the  people,  and  the  like — 
and  in  France,  with  her  first  constituent  Assembly — 
as  well  as,  aj^parently,  at  this  very  moment,  not 
only  in  France,  but  in  other  constitutional  states 
of  Europe.  It  remains  yet  to  be  proved  Avhether 
institutions,  founded  on  this  principle  of  absolute 
government  by  majorities,  admirably  as  it  has 
ansAvered,  and  whatever  grand  results  it  has 
duced  under  an  aristocracy,  Avill  succeed,  or  operate 
to  produce  good  or  effective  government,  in  a j)ure 
democracy.  Noav,  all  British  self  - governing 
colonies,  but  especially  the  Australian  colonies,  as 
having  sprung  from  a later  stage  of  groAvth,  are 
the  purest  of  democracies.  Their  population,  as 
already  remarked,  mainly  consists  of  but  one  class, 
many  of  Avhom  have  been  for  the  first  time  in  their 
lives  invested  with  political  rights  and  privileges. 
In  such  a community  as  Ncav  South  Wales  and 
its  congeners,  the  popular  will  is  but  feebly,  if 
at  all,  restrained  or  counteracted  by  old  ties 
or  associations,  by  habits  of  fear,  or  reverence,  for 
customary  or  constituted  authorities,  by  the 
opinion  or  moral  police  of  civilisation,  or  even  by 
the  generally  acknowledged  princijrles  of  the  con- 
stitution by  which  the  people  profess  to  be  governed. 
The  press  in  a democracy,  generally  sx)eaking,  is 
not  so  much  a reflection  as  a mere  echo  of  the 
popular  voice  for  the  time  being.  In  colonies, 
therefore,  of  this  typo,  Avhile  public  opinion,  as  Ave 
see  or  feel  it  in  Great  Britain  and  Europe  gene- 
rally, scarcely  exists  at  all  or  speaks  with  but  feeble 
voice  and  vacillating  authority,  the  democratic 
passions  of  the  hour  or  the  moment,  when  once 
aroused,  operate  A\ith  fierce  intensity,  and  are 
practically  irresistible.  The  principle  of  absolute 
right  in  the  majority,  however  temporarily  or 
irregularly,  or  even  illegally  or  unconstitutionally, 
yet  de  facto,  predominant,  is,  moreover,  intensified 
in  its  effects  by  the  narrow  sphere  and  the  simple 
machinery  through  Avhich  it  acts.  Examples  of 
this  tendency  have  occurred  repeatedly  in  Ncav 
South  Wales — for  instance,  in  the  abolition  of 
transjrortation,  in  the  passing  of  the  first  Land 
Act,  in  the  anti-Chinese  agitation,  and  so  forth. 
But  the  apparently  chronic  results  are  equally,  if 
not  more  unsatisfactory.  The  progressive  deterio- 
ration of  the  standard  of  public  men  and  of 
public  morality — of  a great  deal  that  is  valu- 
able in  government  or  institutions,  but  is  quite 
outside  the  everlastingly  boasted  symptoms  of 
material  progress,  and  the  thousand-and-one 
opportunities  of  ministering  to  personal  profit, 
aggrandisement,  and  vanity — is  undeniable.  It 
is  useless  to  talk  of  honesty  being  the  best 
poRcy  in  colonial  politics.  In  this  sphere,  on 
the  contrary,  men  of  inferior  reputation  in 
commercial  or  social  life  have  sometimes  the 
best  chances  of  success,  and,  obviously,  have 
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the  strongest  temptation  and  inducement  to  suc- 
ceed, inasmuch  as  political  life  offers  them  the 
most  ready  means  of  rehabilitation,  and  for  this 
purpose,  as  for  all  purposes  of  purely  personal  or 
commercial  advancement,  political  life  is  deshed. 
The  more  or  less  injurious  effects  of  this  state  of 
things  upon  government  and  institutions  are 
easily  enough  conceivable,  and  could  be  illustrated 
from  facts  of  various  kinds. 

These  ^ consequences  are  often  charged,  by 
some  thinkers,  to  universal  suffrage,  so-called. 
But  vrhoever  considers  that  self-government  v*as 
a statutory  revolution,  in  the  midst  of  an  absolute 
equality  of  political  conditions,  must  see  that  the 
lowest  possible  suffrage  was  only  a corollary  and 
inevitable  consequence  of  self-government.  Its 
early  adoption  was,  in  fact,  scarcely  a change  from 
the  existing  order  of  things.  But,  in  so  far  as  it 
was  a change,  it  was  obviously  a wise  anticipa- 
tion of  what  must  have  come.  On  the  other 
hand,  we  have  those  who  endeavour  to  console 
themselves  by  the  suggestion  that  the  bad  social 
results  are  but  a temporary  effect  of  novelty 
nnd  youthful  inexperience— so  to  speak — and 
that,  as  the  colonies  mature,  their  practice 
T\ull  improve.  But  this  hope  is  somewhat  in- 
consistent with  the  fact  that  the  mischief  pro- 
gressively increases,  and  that,  with  every  successive 
phase  of  development,  matters  seem  rather  to 
grow  worse  instead  of  better. 

To  be  sure,  the  Times,  in  an  article  which 
begins  by  teUing  us  that  “The  Legislature  of 

the  Colony  of  Victoria is  at  present 

awaiting  the  judgment  of  the  constituencies 
upon  a complication  of  momentous  issues,” 
goes  on  to  console  us  somewhat  inconsistently 
with  the  information  that  “In  the  mother 
country  there  is  a conviction  ....  that  colonial 
politics  form  only  the  least  important  part  of  the 
active  development  of  the  colonies.”  But  is  it 
possible  to  regard  political  as  only  a negative 
factor  in  national  or  social  morality?  Let  us 
hope— as,  indeed,  I believe  and  know  to  be  the 
fact — that  superior  morality  and  superior  refine- 
ment do  pervade  the  private  life  and  society  of 
the  colonies  in  a very  large  degree.  In  Sydney, 
especially,  the  resemblance  to  English  society,  and 
its  social  superiority  over  that  of  Melbourne,  with 
all  its  vaunted  commercial  and  political  superiority, 
are  generally  admitted  by  visitors.  But  it  is 
impossible  to  doubt  that  political  deterioration 
must,  in  the  long  run  ensue  from  the  influences 
which  have  been  described. 

The  large  and  liberal  provision  made  for  public 
instruction  in  Australia,  and  especially  in  Xew 
South  "Wales,  is  deservedly  matter  of  colonial  pride 
and  general  commendation.  But  of  what  avail  is  it 
to  inculcate  moral  precepts,  and  to  offer  superior 
education,  as,  at  least,  one  incentive  to  youth,  in 
order  to  stimulate  their  regard  for  truth  andhonesty 
and  for  pecuniary  and  moral  obligations — not  to 
speak  of  courtesy,  refinement,  and  sobriety  of 
conduct  and  demeanour — unless  these  are  after- 
wards accepted  as  passports  to  advancement  in 
life. 

It  looks  too  much  like  adoptingthe  old  satirical, 
miserly,  maxim  of  quocumque  modo,  rem,  to 

accept  the  generally  assumed  financial  prosperity 
of  the  Australian  colonies,  and  particularly  of  Xew 
South  Wales,  as  any  compensation  for  political 


and  social  defects.  But  colonial  finance  has  its 
dark  no  less  than  its  bright  features,  and  of  the 
former  certain  facts  are  patent,  namely,  that  the  in-  1 
debtedness  of  all  these  colonies  has  been  progres- 
sive since  their  emancipation  from  the  control  1 
of  Downing- street,  and  that  it  is  large  in  i 
proportion  to  their  resources,  and  extravagant  in 
proportion  to  their  populations.  Another  awkward 
fact  for  those  who  see  or  desire  a milh  nnitnn  in 
colonial  self-government  and  emancipation  is  this, 
that  colonial  revtnues  all  have  been  largely  drawn 
from  the  proceeds  and  disposal  of  vast  tracts  of 
waste  or  Crown  lands,  to  whi.h  none  of  the 
colonies,  much  less  those  of  later  date,  had  any 
special  right,  and  which,  by  their  exhaustion,  have 
rendered  the  coll  ction  or  creation  of  revenue  from 
other  sources  more  imperative,  and  at  the  same 
time  more  difficult,  from  the  very  facilities  they 
afforded,  and  the  loose  financial  habits  they  had 
engendered  in  the  meantime.  The  mischievous 
influence  of  political  action  upon  finance  in 
Xew  South  Wales  has  been,  and  is,  as  apparent 
as  upon  other  branches  or  interests  of  the  body 
politic.  Granted  that  a considerable  portion 
of  the  public  debt  was  incurred  in,  and  a large 
amount  of  expenditure  devoted  to,  the  construc- 
tion of  railways,  and  other  useful,  important,  and 
partially  reproductive  public  works,  of  which  the 
colony  has  good  reason  to  be  proud,  as  well  as  grate- 
ful for,  to  her  engineers  and  other  public  servants, 
nevertheless,  it  is  well  known  that  the  original 
purchases,  however  necessary  and  beneficial,  of 
both  the  Sydney  and  Xewcastle  railways  from  pri- 
vate companies,  were,  transactions,  wffiich  were 
effected  mainly  by  political  means,  which  involved 
vast  public  loss,  saddled  the  Treasury  with  a 
large  and  most  unnecessary  debt,  and  tended 
to  the  personal  profit  or  advantage  of  a number 
of  political  and  commercial  speculators.  Xor 
will  anyone  venture  to  deny  that  contracts  for 
railways,  and  other  public  works  or  services,  are 
subject  to  be,  and  have  occasionally  been  modified 
or  manipulated  by  political  influences,  and  that 
stations  and  platforms,  as  well  as  roads,  bridges, 
and  public  buildings,  are  sometimes  unnecessarily 
or  extravagantly  constructed,  and  virtual  mono- 
polies in  many  of  these  cases  secured  for  private 
or  local  interests. 

The  eccentricities  of  Victorian  politics  seem  to 
have  a little  opened  people’s  eyes  in  England  to  a 
conception  of  what  popular  majorities  are  capable 
of,  even  though  they  be  constitutionally  “ always 
in  the  right.”  But,  for  whatever  disapproval  or 
ridicule  their  politics  excite,  the  colonists  of 
Victoria  wfill  probably  consider  themselves  fully 
compensated  by  the  superior  notoriety  they 
have  gained,  and  the  greater  attention  paid 
them  by  the  British  press  and  her  Majesty’s 
Ministers.  Xor,  indeed,  is  the  tendency  of 
Victorian  legislation  on  the  two  disputed  ques- 
tions of  graduated  taxation  and  protection  quite 
so  exceptional  as  it  is  represented  to  be  by 
alarmed  capitalists  and  owmers  of  property,  or  by 
Conservative  or  Free-trade  newspapers  in  the 
colonies  or  in  Great  Britain.  The  Victorian 
graduated  taxation  of  large  estates  has  its  proto- 
type in  the  British  income-tax,  which  equally 
embodies  the  principle  of  elimination  of  large 
properties  and  high  incomes,  for  purposes  of 
taxation  and  expenditure,  subject  to  the  votes  of  a 
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large  majorify  who  contribute  nothing  to  the 
amf>unt  niised.  True,  the  motives  which  operate 
in  the  two  cases  differ  widely.  The  Yictoriau 
tax  is  not  “ as  the  British  income-tax  is  ” a willing 
contribution  by  the  rich  minority  to  exigencies 
of  State.  But  not  the  less  are  the  elimination 
and  c'xcmption  of  certain  classes  in  each  case 
equally  arbitrary,  equally  opposed  to  old  con- 
^titutional  principles  of  the  regulation  of  tax- 
ation and  expenditure  by  the  votes  of  a majority 
of  taxpayers.  The  income-tax  will  be  found  to  be 
a dangerous  precedent  when  the  non- paying 
majority  of  working  men  and  petty  capitalists 
begin  to  feel  and  organise  their  undoubted  power. 
In  the  matter  of  Protection,  the  people  of  Victoria 
have  been  only  seized  with  a prevailing  epidemic 
in  a virulent  form.  The  new  Protection  is  a demo- 
cratic feature.  The  democracies  of  the  world, 
no  matter  what  their  forms  of  Government, 
are  against  Great  Britain  upon  this  ques- 
tion. In  spite  of  Cobden’s  memory — in  spite 
of  contemptuous  protests  in  the  Times  — in 
spite  of  eloquent  appeals  from  the  Cobden  Club. 
Mr.  Fawcett,  and  others — in  spite  of  the  proved 
and  undeniable  advantages  and  reasonableness 
of  free  trade — Europe,  America,  and  most  British 
colonies,  prefer  Protection,  with  aU  its  disad- 
vantages, or  find  compensation  in  equivalent 
advantages,  real  or  imaginary.  Nay,  it  is  by 
no  me.ms  certain  that  many  of  us  may  not 
live  to  see  a resurrection  of  the  dry  bones  of 
Protection  in  Great  Britain  itself,  of  which  there 
are  alread}’’  threatenings  in  manufacturing  and 
agricultural  quarters.  And  in  all  these  cases 
Protection  is  the  policy— and  may  finly  be  called  a 
conspiracy — of  a majority  of  mechanics  and  other 
labourers,  as  well  as  of  small  traders  and  manu- 
facturers— in  other  words,  of  the  comparatively 
poor,  against  the  assumed  interests  of  the  rich. 
Accordingl}',  the  graduated  taxation  and  Protective 
policy  of  Victojia  go,  naturally,  hand  in  hand. 
But  New  South  'Wales  is  not  so  far  behind  her 
neighbours  as  she  is  often  assumed  to  be  in  the 
dnuocratic  race.  Many  leading  politicians,  and 
even  Ministers  of  the  Crown,  in  New  South  Wales, 
liave  expressed  their  approval  of  Victorian  policy 
in  both  resj)ccts.  Victoria  takes  the  lead,  because, 
sooner  th  ni  her  neighbours,  she  came  to  the  end 
of  her  revenue  from  waste  lands.  The  Protective 
spirit  permeates  all  these  colonies.  Their  tariff's 
are  all  practically  Protective ; and  whether  or 
not  avowedly  so,  they  differ  little  in  essential 
principles,  or  in  practice,  from  the  tariff  of 
Victoria.  In  New  South  Wales,  about  whose 
free-trade  proclivities  there  has  been  much  mis- 
conceijtion  as  well  as  idle  boasting  and  exagger- 
ation, the  abolition  of  ad  valorem  duties  did  not 
necessarily  imply  freedom  of  trade  in  its  widest 
sense,  since  the  tariff  has  since  remained 
encumbered  by  all  the  old  protective  items,  which, 
imposed  avowedly  for  purposes  of  revenue  in  an 
emergency,  have  not  been  removed,  although  the 
emergency  has  long  since  passed  away,  and  a 
surplus  revenue  has  been  made  apparent  for  many 
years.  In  fact,  a strong  Protectionist  party  exists, 
and  has  always  existed,  in  New  South  Wales,  by 
which,  although  seldom  strong  enough  to  affect 
directly  the  policy  of  the  country,  it  is  well  known 
that  all  elections,  and  the  formation  of  ministries, 
are  indirectly  affected  in  a very  important  degree. 


Nor  can  any  ministry,  generally,  be  formed  without 
including  several  professed  Protectionists.  Pro- 
tection has  been  checked  or  prevented  in  this 
colony  by  its  large  public  landed  estate  and  exten- 
sive territory,  which  have  created  conflicting- 
interests  in  commercial  or  political  centres  distant, 
from  Sydney.  To  crown  all,  a gold  medal  has  beer^ 
awarded  by  the  Cobden  Club  to  the  mover  of  the* 
following  resolution,  namely,  “ That  a revision  oF 
the  entire  taxation  of  the  colony  is  nt  cessar}^  and 
that,  in  any  such  revision,  revenue  should  be  raised 
by  the  imposition  of  duties  that  would  tend  to 
foster  manufaefuring  industry.”  (Votes  and  Pro- 
ceedings of  the  Legislative  Assembly  of  New  SoutL 
Wales,  May  22,  1860). 

Colonial  destinies  seem,  at  this  moment,  to  have? 
reached,  or  to  be  rapidly  approaching,  a point:- 
when  it  will  be  necessary  to  choose  between  two- 
different  and  widely-diverging  roads.  Those  roads-^ 
are  indicated  and  exemplified  by  two  different, 
schools.  I trust  they  may  not  prove  two  stooP,. 
between  which  the  colonies  run  a risk  of  falling. 
The  one  is,  in  a manner,  led  and  represented  by- 
Mr.  Goldwin  Smith,  who  xjreaches  what  niay  be- 
called  the  doctrine  of  disintegration,  that  is  to  sa}v 
the  disruption,  by  a gradual  and  amicable  process,, 
(*f  the  British  Empire — or,  at  any  late,  of  the* 
British  Colonial  Empire — and  its  subsequent  dis- 
tiibulion,  into  a number  of  new  nations,  or 
nationalitirs,  analogous  in  type,  and  similar,  iF 
not  identical,  in  race,  language,  manners,  and 
institutions— or,  to  adopt  the  euphuisms  of  some 
memhers  of  the  school,  so  many  New  Americas,  or 
Gr<  ater  Britains.  Mr.  Goldwin  Smith’s  views  have- 
been  repeatedly  set  forthwith  gr.  at  eloquence  and 
ability,  and  his  arguments,  if  not  unanswerable, 
cannot  be  said  to  have  been  satisfactorily  answered. 
The  contrary  school,  or  doctrine,  which  is  rather 
instinctive  than  consciously  designed,  purports  to 
regard  the  aim  and  destiny  of  Biitsh  colonisation:, 
to  consist  in  extending,  assimilating,  and  con- 
solidating the  British  Empire  and  nation  into  a 
larger  but  still  homogeneous  and  harmoniou-i 
whole,  capable  of  constantly  impressing  itself 
upon  other  nations  and  upon  the  world,  as  it 
has  done  hitherto,  in  j)roportion  to  its  increase  im 
strength,  population,  and  resources.  Now,  whicb- 
of  these  doctrines  is  the  more  reasonable,  more- 
consistent  with  facts,  or  more  likely  to  be  bene- 
ficial in  tendency  or  operation  ? 

Tlie  creation  of  new  em^jires  or  nations  has  been,, 
from  time  to  time,  the  dr  eam  of  ima^native  in- 
dividuals or  enthusiastic  bodies  of  individuals,  but 
no  new  empire  or  nation  has  b en  ever  thus  fac- 
titiously brought  into  existence.  We  all  know- 
that  nations  spring  and  grow  spontaneously,, 
especially  in  their  early  stages.  It  may  be  added, 
in  passing,  that  no  effete  or  perished  race  or 
nationality  has  ever  been  resuscitated,  the  apparent, 
instances  to  the  contrary  being  all  cajDable  of  ex- 
planation by  the  introduction  of  new  elements,, 
or  infusion  of  new  blood.  Nor,  so  far  as  I an^, 
aware,  has  any  nation,  ancient  or  modern,, 
whether  by  colonisation  or  any  other  method 
consciously  undertaken  the  duty  or  process  oF 
reproduction.  But  a still  more  important  fact  is 
that,  whether  or  not  intended,  this  reproduction  oF 
a nation  in  its  progeny,  or  in  other  nations  directly- 
descended  from  itself,  has  never  taken  place.  There 
is  no  instance  in  early  history — well  authenticated,. 
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and  removed  from  the  region  of  conjecture — of 
any  colony  having  grown  or  become  developed 
into  a nation,  if  by  this  be  meant  an  independent 
community,  capable  of  surviving  and  perpetuating 
in  a permanent  form  the  parent  race  or  nationality. 
It  is  very  doubtful  whether  Carthage  was,  in  any 
strict  sense  of  the  word,  a Syrian  or  Phoenician 
colony,  any  more  than  the  Asiatic  and  Egyptian 
empires  which  succeeded  those  of  Alexander  were 
Greek  or  Macedonian  colonies,  or  than  Eome  was 
a Trojan  or  a Greek  colony.  The  Greek  and  Eoman 
colonies  certaiuly  exhibited  considerable  vitality, 
but  they  manifestly  had  no  nationality  or 
organic  cohesion  of  their  own,  or  apart  from  the 
nations  to  which  they  belonged,  and  were  incap- 
able of  independent  national  existence  or  sur- 
vival. Greece  gave  language,  literature,  and 
mamners  to  the  ancient  world,  but  she  left 
behind  her  as  inheritors  only  the  aforesaid 
Alexandrian  emrures  or  kingdouis,  consisting  as 
they  did  merely  of  local  and  aboriginal  stocks, 
upon  which  had  been  grafted  a foreign  conquering 
class  or  military  aristocracy.  The  Eoman  colonies 
were  mainly  corporations,  which,  greatly  for  the 
benefit  of  succeeding  conquerors,  infused  their 
municipal  spirit  into  the  subsequent  nationalities 
by  Vvhich  they  were  absorbed.  Of  modern  colonies, 
theSpanishand  Portuguese — vrhich,  besides  British, 
are  the  only  ones  vehich  have  shown  signs  of 
independent  vitality — can  even  now  scarcely  hold 
their  ovui  without  foreign  assistance  agaiust 
degeneracy  into  barbarism.  Long  ago.  Miss 
Martineau  pronounced  an  opinion  to  the  effect 
that  colonies,  so  far  from  bearing  any  proper 
analogy  to  new  stocks  or  transplantations,  are 
only  offshoots,  destined  to  perish  with  their  parents. 
It  will  be  said,  however,  that  British  colonies  are 
instances  to  the  contrary,  and  that,  already,  in  the 
United  States,  we  have  a nation.  This  rather 
begs  the  question.  Centuries  of  independent 
duration,  of  cohesion,  of  organisation  are  required 
to  establish  the  fact  of  nationality.  It  is  not 
every  multitude  of  human  beings,  even  of  the 
same  or  of  cognate  races,  associated  or  organised 
for  a common  specific  purpose — for  instance,  an 
irruptiorr  of  hostile  barbarians,  an  army  of 
crusaders,  a band  of  robbers  or  buccaneers,  or  an 
a^ssemblage  of  gohl-diggers— that  constitutes  a 
nation.  The  principal  business,  the  chief  attrac- 
tiorr,  the  predomuiant  idea  of  the  Anglo-Saxon 
or  Anglo-Celtic  masses  who  throng  to  and  take 
poss^ession  of  America  and  the  Colonies,  is  the 
occupation  and  conversaorr  of  enormous  tracts  of 
waste  lands  to  purposes  of  commerce  and  profitable 
investment.  Until  these  lands  are  fullv’  occupied 
and  ab'sorbed  by  a dense  population,  it  is  idle  to 
speculate  uporr  their  future  political  destinies  or 
nation  alitju  Eor  is  it  easy  to  conceive  or  believe 
in  a nationality  founded  upon  the  principle  of 
secession  or  disruption  from  an  original  national 
stock.  And  evnn  this  principle,  which  is,  in  fact, 
the  charter  and  foundation  of  American  inde- 
pendeirce  and  rratiorrality — so-called  - has  been,  as 
it  were  cancelled  and  stamped  out,  in  blood  and 
violence,  by  the  late  war.  It  remains  yet  to  be 
seen  whether  the  right  or  principle  of  secession,  by 
virtue  of  which  the  United  States  became  what  they 
are,  has  been,  or  can  be,  altogether  obliterated 
from  the  hearts  and  consciences  of  men  by 
the  superior  force  arrd  military  success  of  a 


maj  ority  of  the  same  people,  dominant  for  the  time 
being.  And  as  there  is  nothing  in  the  end  stronger 
or  more  inexorable  than  principles,  and  as  this  prin- 
ciple of  secession,  besides  being  the  foundation  of 
American  independence  and  quasi-natioirality,  is  in 
fact  oirly  a corollary  from  those  principles  of 
popular  Government  which  are  embodied  in  the 
American  Union,  and  which  were  originally  de- 
rived from  British  theory  and  practice,  the  proba- 
bility is  that  the  principle  in  question  still  survives, 
and  that  it  will  one  day,  in  some  fashion  or  other, 
make  itself  felt — if  it  be  not  already  felt — in 
American  politics,  so  as  seriously  to  affect,  perhaps 
even  to  endanger,  the  stability  and  permanence  of 
rrational  organisation. 

At  any  rate,  it  must  be  obvious  to  students  of 
history,  that  it  was  under  quite  different  circum- 
stances, and  not  by  the  use  of  such  abundant  means 
and  resources,  as  modern  colonies  have  at  their  dis- 
posal, that  the  great  nations  of  the  world  at  anj  time 
rosetopower  and  importance.  These  nations  sprang 
and  grew  from  the  seed  or  germ,  as  it  were,  rf  very 
small  and  insignificant  beginnings.  Their  nation- 
alities were  created  by  prolonged  or  successive 
struggles,  not  of  individuals,  but  of  entire  com- 
munities, as  such,  with  wars  and  other  adverse 
circumstances,  by  which  at  times  their  very  ex- 
istence as  nations  was  threatened  and  imperilled. 
In  such  struggles,  in  fact,  many  incipient  nations 
have  been  annihilated  or  absorbed  into  others  more 
powerful  or  persistent.  Those  which  suiwived 
have  created  for  themselves  language,  manners, 
arts,  and  institutions.  Colonies,  on  the  contrary, 
are  in  some  respects  born  full-grown,  or  are 
coddled  into  factitious  maturity,  amid  all  manner 
of  concomitant  advantages,  under  the  fostering 
shade  of,  and  in  organic  connection  vith,  powerful 
and  prosperous  nations,  of  whose  power  and 
prosperity  they  partake,  and  form  a jrart.  The 
language,  manners,  arts,  and  literature  of  colonies 
are  plainly  not  original,  but  derivative  and 
imitative,  or,  in  other  words,  found  and 
created  for  them.  In  a word,  the  growth  of 
nations  is  generally  exogenous,  while  that  of 
colonies  is  endogenous.  But  of  all  strained 
I analogies,  can  any^  be  more  violent  or  inconsistent 
; with  facts  than  when  national  infancy  or  youth  is 
; attributed  to  colonics  ? Colonies  are  essentially’’ 
I wanting  in  the  characteristics  of  immature  life. 
Considered  as  communities,  or  as  organic  wholes, 
lapait  from  the  national  centres  to  which  they 
I belong,  and  the  races  from  which  they  sining,  they 
1 want  unconsciousness,  spontaneousness,  individu- 
! ality,  adaptability.  They  branch  from  the  roots, 

I as  it  were,  like  off-shoots,  instead  of  growing 
: upright  into  solid  stems  or  trunks.  The  early 
mania  for  local  separation,  exhibited  in  the  cases  of 
Victoria  and  Queensland,  of  w'hich  their  colonists 
seem  so  unaccountably  vain,  simply  proved  the 
want  of  organic  cohesion  and  local  nationality, 
such  as  has  been  often  remarked  in  declining 
i nations.  Such  cohesion  as  these  colonies  have,  even 
in  themselves,  is  neither  organic  nor  national,  but 
such  as  is  possible  in  any  association  of  workers  or 
traders,  held  together  by^  ties  of  common  purposes 
or  interests. 

But,  on  the  other  hand,  it  is  certainly  most  con- 
sistent with  the  early  history  of  British  colonisa- 
tion to  regard  its  purpose  as  not  the  foundation  of 
new  Empires  or  nations,  but  the  extension  and  con- 
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solidation  of  our  own  empire.  Nothing  was  further 
from  the  British  mind,  originally,  than  the  creation 
of  a new'  nation  in  America.  And  there  can  be  no 
doubt  that  the  rebellious  colonies  could,  and 
w'ould  have  been,  reconquered,  but  that  such  a 
course  was  forbidden  by  British  principles  of  repre- 
sentative Government,  or,  in  other  words,  by  moral 
as  well  as  political  obligations.  Self-preservation 
is  the  law,  not  only  of  individuals,  but  of  nations, 
and  national  increase  and  aggrandizement  are  but 
elements,  or  consequences,  of  national  grow'th. 
Conquest  precedes  colonisation,  which  is  the  milder 
phase,  or  younger  sister  of  conquest.  Accord- 
ingly, it  is  not  w'onderful  that  the  theory  of  colo- 
nisation, ostensibly  accepted  by  public  opinion 
here,  is  that  most  consistent  with  Imperial  unity 
and  consolidation,  and  that,  as  a rule,  the  leaders 
of  parties  profess  a desire  still  to  retain  the  colonies 
as  parts  of  the  Empire,  how'-ever  logical  and  philo- 
sophical may  be  the  doctrines  of  disintegration 
preached  by  Mr.  Goldwin  Smith  and  his  school. 
And  since  the  war  of  American  independence,  a 
wonderful  re-action,  not  uncommon  in  politics,  has 
taken  place  in  the  colonial  mind  upon  the  question 
of  colonial  relations  wnth  the  mother  country.  The 
* colonists  now  everywhere  profess  so  extravagant  a 
loyalty  as  at  times  even  to  excite  ridicule  in  Eng- 
land. Nothing  seems  so  abhorrent  to  colonial 
feelings  as  the  idea  of  separation  from  theiiTmperial 
centre.  In  New'  South  Wales,  a law'  w'as  actually 
passed  which  it  w'as  dangerous,  and  w'as  considered 
infamous,  to  oppose,  making  it  penal  to  refuse  to 
drink  the  Queen’s  health.  But  the  very  extrava- 
gance of  this  colonial  sentiment  renders  it  suspi- 
cious, as  further  appears  w'hen  it  comes  to  be  tested 
by  pecuniary  and  financial  considerations,  as  in  the 
cases  of  the  Cape,  Victoria,  Canada,  and  elsew^here. 
And  there  is  reason  to  fear  that  on  both  sides  these 
professions  of  political  attachment,  judged  by  re- 
sults, are  more  sentimental  than  practical.  The 
best  refutation,  one  w'ould  think,  of  Mr.  Gold- 
w'in  Smith’s  teaching,  w'ould  be  the  embodi- 
ment in  practice  of  contrary  doctrines.  But 
really  a professed  regard  for  the  integrity 
of  our  colonial  empire  is  not  easily  recon- 
cilable with  the  zeal  and  pains  exercised  b}' 
successive  British  administrations,  in  urging  and 
forcing,  so  far  as  Imperial  influence  has  been  avail- 
able, systems  of  local  federation,  cut  and  dried  in 
the  mother  couutr}',  thousands  of  miles  from  the 
places  where  they  w'ero  meant  to  operate,  upon 
particular  groups  of  colonies,  as  appears  to  have 
been  successfully  accomplished  in  Canada,  and  as 
has  been  prospectively  legalised  at  the  Cape,  and 
preached  as  gospel  in  Australia.  It  may  bo  said 
that,  among  other  advantages,  this  gospel  of 
colonial  federation  is  calculated  to  correct  and 
counteract  the  separative  tendencies,  and  w'ant  of 
local  cohesion,  above  adverted  to.  But  the  futility 
of  constitution  - mongering  need  not  here  be 
insisted  on.  Federation  has  alwmys  proved  but  a 
poor  substitute  for  nationality.  Indeed,  it  is  a 
sort  of  confession  of  the  w'ant  of  nationality.  In 
an  Empire  such  as  the  British,  the  true  federalism 
is  Imperial  unity,  and  the  factitious  creation  of 
new  local  groups,  or  centres  of  attraction,  if 
successful,  must  be  centrifugal  in  its  effect,  since  it 
increases  the  centripetal  impulse  in  a contrary 
direction,  and  weakens  it  accordingly  in  the  direc- 
tion of  the  common  centre.  There  can,  of  course,  be 


no  objection  to  the  growth  and  formation  of  colonial 
federations,  by  spontaneous  local  action,  or  from 
natural  causes.  But  in  so  far  as  these  federations, 
such,  for  instance,  as  the  Canadian  Dominion,  are 
brought  into  existence  by  Imperial  or  official 
influences,  they  are  obviously  factitious,  while  in 
so  far  as  they  are  not  factitious,  or  are  even 
nominally  spontaneous,  it  were  surely  wiser  and 
more  consistent  with  Imperial  functions  and 
interests  to  leave  them  to  the  colonies  themselves. 
The  results  of  British  interference  have  not  been 
encouriiging.  From  at  least  one  federal  State  of 
the  Dominion  has  already  emanated  a significant 
protest,  and  cry  for  release  from  the  federal  bond, 
on  the  ground  of  broach  of  faith,  in  short,  for  a 
species  of  wrong  for  which  there  is  properly  no 
remedy,  upon  the  princqDleof  absolute  right  in  the 
majority.  And  if  the  wrong  exist,  it  is  aggravated 
and  perpetuated  by  Imperial  authority,  for  other- 
wise it  is  not  likely  that  the  seceding  State  could 
be  annexed  by  the  Dominion.  But  the  worst  result 
of  colonial  federation,'  as  seen  in  Canada  and  else- 
where, has  been  an  increase  and  consolidation  of  the 
same  protective  spirit  and  policy  that  are  exhibited 
severally  in  other  colonies,  and  consequent  exclusion 
of  British  commodities  from  local  markets  on  a still 
larger  scale.  At  the  Cape,  the  colonists  suspect  in 
federation  a snake  in  the  grass,  or,  in  other 
w'ords,  an  instrument  of  local  taxation  and  com- 
pulsory contribution  to  war  expenses,  and  so 
refuse  to  listen  to  the  voice  of  the  charmer.  To  all 
appearance,  a general  protective  policy  would 
follow  South  Afi-ican  federation.  And  federation 
is  all  that  is  wanted  to  bring  about  a similar  result 
in  the  Australian  colonies. 

It  is  scarcely  necessary  to  remind  an  English 
audience  that  finance  is,  and  has  been,  one  of  the 
most  important  elements  in  political  questions, 
and  the  principal  agent  in  some  of  the  greatest 
political  revolutions.  So  was  it,  not  to  mention 
others,  in  the  case  of  Magna  Charta,  of  Hampden, 
and  of  the  first  and  greatest  French  revolution. 
The  disputes  now  going  on  at  the  Cape,  and  which 
are  similar  to  what  have  occurred  in  other  colonies, 
from  time  to  time,  upon  questions  of  expenditure, 
and  the  payment  and  control  of  Imperial  troops, 
might  furnish  Imperial  statesmen  with  some  clue 
towards  the  solution  of  this  grand  problem  of 
Imperial  federation — that  is  to  say,  of  federation 
of  all  the  self-governing  colonies,  and  of  Great 
Britain  and  Ireland  in  one  great  Empire  and 
representative  system — a question  which  differs 
widely  from  that  of  local  federation,  and  is  of  far 
greater  interest  and  importance,  even  to  the 
colonies,  than  any  local  question.  It  may  be  quite 
reasonable  for  the  Imperial  Government  to  expect, 
and  even  demand,  that  every  colony  shall  con- 
tribute to  the  expenses  of  wars,  or  of  other 
matters,  by  which  it  has  been  generally  or 
specially  benefited.  But  it  is  equally  reasonable 
for  the  colonies  to  object  to  contribute  to  the 
expense  of  wars,  and  other  foreign  transactions, 
over  which  they  have  no  control.  The  one  may' 
be  a question  of  justice,  or  moral  obligation,  the 
other  is  a question  of  constitutional  right  and 
practice.  As  component  parts  of  a representative 
system  of  Government,  the  colonies  are  entitled 
to  a voice,  proportionate  to  the  population  and  ini- 
portance  of  each,  in  the  regulation  of  any  expendi- 
ture in  which  they  are  called  upon  to  share.  And  this 
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woice,  this  regulatingpower,  can  only  be  effectively 
provided  for  by  representation  in  the  Imperial 
Parliament,  or  in  some  equivalent  or  superior 
-assembly,  clothed  with  supreme  authority  over 
Imperial  and  federal,  or  properly  national,  affairs. 
Such  authority,  doubtless,  is  now  technically  and 
legally  vested  in  the  Imperial  Parliament,  but  con- 
•stitutionally,  and  de  facto,  this  parliamentary 
-authority  has  in  great  measure  become  nominal,  by 
the  grant  of  self-government  to  certain  colonies. 
The  only  means  of  restoring  vitality  and  validity  to 
-this  nominal  authority,  is  by  including  the  colonies 
• among  its  constituent  powers.  The  colonies  have 
the  Home  rule,  which  Ii  eland  is  clamouring  to 
have.  "What  they  want  is  that  participation  in 
Imperial  rule  which  Ireland  has,  but  on  which  she 
seems  to  set  small  value.  By  conceding  self- 
government,  Great  Britain  has,  in  fact,  admitted 
the  political  and  federal  equality  of  the  colonies. 
If  the  colonies  be  integral  parts  of  the  Empire,  this 
‘ iconcession  will  have  to  be  extended  to  its  logical 
^consequences,  by  further  concession  and  recognition 
of,  and  by  making  provision  for,  proportionate 
?nghts  in  the  federal  Government  of  the  Empire. 
/Tt  really  seems  as  if  the  question  were  between 
extension  and  consolidation  of  the  Empire  on 
the  one  hand,  and  disintegration  on  the  other. 

Surely  it  is  open  to  anyone  to  augur  a more 
hrilliant  and  prosperous  future  for  the  Australian 
<?o]onies,  as  perumnent  members  of  a great  world- 
^dde,  world-ruling,  federation,  than  as  fragments 
‘Of  a shattered  or  dissolving  ernpiie,  drifting  into 
infinite  space.  Surely,  assimilation  and  association  ^ 
%with  British  political  rights,  interests,  and  ten- 
dencies are  preferable  to  vague  divergence  into 
- Am-eriean  types.  It  is  argued  by  Mr.  Goldwin 
t Smith  that  all  reciprocal  advantages  can  be  secured 
■>to  Great  Britain  and  the  colonies  without  political 
<^onnection.  This  may  be  true,  in  the  case  of 
the  colonies,  so  far  as  merely  material  interests 
generally,  or  the  particular  interests  of  individuals, 
are  concerned,  provided  the  peaceful  relations  of  the 
colonies  with  the  rest  of  the  world,  or  among  them- 
Bfilves,  remained  undisturbed.  But  few  can  fail  to 
j)erceive  the  bt  neficial  influence  of  British  connec- 
tion, not  only  in  maintaining  peace,  but  in  neutralis- 
ing the  evil  effects  of  war  anywhere.  And  will  any 
amount  of  material  prosperity  or  individual  success 
compensate  for  loss  of  British  nationality,  or  for 
ziational  deterioration,  threatened  or  exemplified  as 
at  appears  to  be  by  the  progressive  predominance  of 
'inferior  or  unsuitable  men  in  public  affairs,  which, 
whether  from  political  or  whatever  causes,  already 
.easts  so  black  and  ominous  a shadow  over  American 
'..destinies,  and  begins,  as  it  were,  to  darken  the  air 
in  so  many  self-governing  British  colonies  ? For 
"this  fatal  tendency  the  most  effective,  if  not  the 
ordy  remedy  is  surely  to  be  found,  not  in  the  dis- 
ruption, but  in  the  extension  and  enlargement  of 
-jpolitical  .associations  throughout  the  Empire,  and 
j.n  the  interchange  of  political  sentiment  and  action 
from  remote  points  of  a large  and  almost  infinite 
area. 

Nor  would  the  advantages  of  Imperial  extension 
and  consolidation  by  means  of  a more  complete 
and  effective  system  of  federation  be  entirely  con- 
^ifined.  to  the  colonies.  Great  Britain  has  already 
^benefited,  in  more  ways  than  one,  by  the  political 
influence  of  the  colonies.  It  is  a notable  fact  that 
(somenf  her  leading  statesmen  have  been  trained 


in  colonial  schools,  and  the  benefits  thus  conferred 
strengthen  the  Imperial  body  politic,  because  they 
are  organic  and  national.  Whereas,  all  American 
influences,  even  when  beneficial,  as  they  sometimes 
are,  are  disruptive  and  anti-national,  lecause  they 
flow  from  beneath  only,  and  not  through  legitimate 
political  channels.  Mr.  Goldwin  Smith  sneers  or 
laughs  at  British  prestige.  Let  it  be  granted  that 
his  ridicule  is  deserved,  and  prestige  but  a senti- 
mental dream.  Nevertheless,  size  or  extent  of  terri- 
tory, peopled  by  a homogenous  and  politically 
united  race,  is  an  obvious  element  of  national 
greatness,  which  was  never  despised  by  the  bom 
conquerors  or  legislators  of  past  times,  and  which 
must  become  of  more  and  more  importance  while 
modem  civilisation  continues  or  developcs  in  its 
present  form  and  direction.  But  the  popular  feel- 
ing and  attitude  of  the  United  States  towards 
Great  Britain,  especially  in  times  of  difficulty  or 
emergency — that  of  the  South  American  or  Spanish 
colonies  towards  each  other — the  jealousies  of 
British  colonies,  and  what  we  justly  termed  their 
hostile  tariffs  against  Great  Britain  and  their 
neighbours — confirm  all  the  lessons  of  history  to 
this  effect,  namely,  that  the  political  or  national 
severance  of  kindred  and  neighbouring  races  or 
conjmunities  has  been  almost  invariably  accom- 
panied or  followed  by  mutual  jealousy  and 
hostility,  sometimes  in  an  aggravated  form. 
Accordingly,  both  for  the  sake  of  Great  Britain 
and  her  colonies — whether  to  maintain  the  peace 
of  the  world  by  means  of  a powerful  and  predomi- 
nant nationality,  capable  of  giving  the  law  to  other 
races  and  nations — or  to  prevent  the  waste  of 
Anglo-Saxon,  or  Anglo-Celtic,  blood  energies  and 
resources  in  domestic  feuds — the  most  important 
work  of  British  colonisation  seems  to  me  to  consist 
in  the  permanent  establishment  and  systematic 
development  of  British  Imperial  fedeiation,  by 
drawing  closer  than  ever,  by  every  means  in  our 
power,  the  political  ties  between  Great  Britain  and 
her  colonies. 


DISCUSSION. 

Sir  Eohert  Torrens,  K.C.M.G.,  was  grateful  to  Mr. 
Forster  for  his  paper,  but  hardly  thought  it  bore  out  the 
title  given  to  it,  since  it  did  not  describe  any  system  on 
which  colonisation  ought  to  be  carried  on,  but  rather  de- 
scribed the  effects  produced  in  one  particular  colony,  where 
no  special  system  had  been  adopted,  but  the  country  had 
simply  been  used  as  a receptacle  for  the  moral  sewage 
of  the  British  Empire.  After  summarising  what  he 
understood  to  be  the  evil  results  described  by  Mr. 
Forster,  as  existing  in  New  South  Wales,  Sir  Kobert 
Torrens  said  he  could  point  to  a very  different  state  of 
things  in  a neighbouring  colony,  which  had  been  estab- 
lished on  different  principles.  Some  45  years  ago,  he 
remembered  a meeting,  in  a room  not  far  from  this,  to 
advocate  the  foiinding  of  a colony  on  the  principle  advo- 
cated by  Edward  Gibbon  Wakefield,  a name  which 
ought  to  be  held  in  honour  in  every  country.  The  first 
principle  he  laid  down  was,  that  the  waste  lands  in  the 
colonies  ought  to  be  held  in  trust  for  the  people  of  Eug- 
land,  and  disposed  of  for  their  benefit ; the  next,  that  they 
should  be  sold  at  a reasonable,  uniform,  upset  price,  and 
the  proceeds  employed  in  bringing  over  Euglish,  Irish, 
and  Scotch  labourers,  to  cultivate  the  land  so  sold ; 
thirdly,  that  the  population  should  not  be  too  much 
scattered,  and  that  the  surveys  should  not  be  extended 
too  far  until  the  land  first  taken  up  was  fairly  occu- 
pied. The  vital  principle  of  the  whole  was  that  the 
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object  should  be  to  establish  a yeomanry  in  the  coiuitry, 
■who  should  be  o-wners  of  the  land  they  tilled.  He  had 
lived  for  24  years  in  the  colony  established  on 
this  principle — South  Australia — and  saw  the  first 
crop  of  wheat  which  was  reaped  there,  and  there- 
fore his  testimony  might  be  of  some  value.  The  land 
Wiis  sold  in  lots  of  various  sizes,  from  eighty  acres  up 
to  a square  mile,  at  about  £1  an  acre,  and  the  colony 
prospered  immensely.  The  first  Governor  was  not  very 
well  fitted  for  his  post,  being  too  amiable,  unwilling  to 
believe  any  e-ril  of  anyone,  and  without  any  knowledge 
of  the  elements  of  political  economy,  and,  as  a conse- 
quence, some  of  the  first  emigrants  sent  out  were 
employed  on  Government  works  unnecessarily,  instead 
of  g‘omg  to  work  on  the  land.  B'lit  when  Sir  George 
Grey  succeeded  him,  a change  soon  took  place,  and  in 
twelve  months,  instead  of  importing  hay,  &c. , from  the 
older  colonies,  they  exported  it  into  Tasmania,  New 
South  Wales,  and  Victoria.  There  was  none  of  the  de- 
moralisation there  of  wliich  they  had  heard ; in  fact,  there 
was  not  a moi*e  moral  people  on  the  face  of  the  earth, 
simply  because  they  had  no  temptation  to  be  otherwise. 
Everyone  had  a prospect  in  a few  years  of  becoming 
independent  and  owning  his  o'wn  farm,  and  several  of 
those  he  took  out  with  him  from  Ireland,  who  could  not 
even  speak  English,  before  he  left  the  colony  owned 
15,000  or  20,000  acres  of  land.  Crime  was  almost 
unknown ; there  was  no  such  a thing  as  theft,  and  not 
more  than  one  murder  in  twenty  years.  N o one  thoughi  of 
having  a lock  on  their  doors,  until  the  people  camefiocking 
in  from  the  conHct  colonies,  and  that  they  put  a stop  to  by 
fining  the  captain  who  brought  them  £2  for  each  man, 
and  shipping  them  back  again.  This  was,  perhaps,  un- 
constitutional, but  asfa.st  as  her  Majesty  disallowed  one 
law  of  that  kind,  they  passed  another.  This  excellent 
Wakefield  system  was  carried  on  until  the  time  of  the  gold 
discoveries ; soon  after  that  the  home  Government  took  up 
the  idea  of  granting  re.sponsible  Government  to  these 
colonies,  for  which  they  were  quite  unfit,  and  bribed 
them  to  accept  it  by  an  offer  of  all  the  land  in  the 
colony.  The  temptation  was  too  great  to  be  resisted, 
and  so  these  lands  were  alienated  for  ever  from  the 
people  of  England.  IManhood  suffrage  was  adopted  at 
the  same  time,  which  he  oppo.sed,  because  he  knew  the 
people  were  not  fit  for  it,  having  hardly  any  knowledge 
of  the  history  of  their  oivn  time,  and  none  at  all  of  past- 
times,  but  it  was  no  use.  The  result  was  that  of 
those  who  obtained  this  privilege,  most  had  come  out 
at  the  public  expense,  and  the  first  thing  they  did  was 
to  kick  down  the  bridge  which  they  had  crossed  over, 
from  poverty  and  misery  in  England,  to  independence 
and  comfort  in  Australia.  They  repealed  that  system, 
and  said  the  Government  had  no  more  right  to  import 
labour  into  the  colony  to  compete  with  themselves,  than 
it  had  to  import  merchandise  free  to  compete  with 
traders.  They  adopted  payment  of  members,  and  so 
politics  became  a trade,  and  some  of  the  most  unfit  per- 
sons became  members  of  the  Legislature.  It  had  been 
said  that  South  Australia  rose  because  of  the  mineral 
discoveries,  but  he  disputed  that  altogether,  and  he  was 
treasurer  of  the  colony  at  the  time.  He  was  confident 
that  it  would  have  been  better,  both  for  the  colony  and 
for  England,  if  the  gold  had  never  been  discovered,  and 
they  had  stuck  to  the  Wakefield  system.  In  all  the 
Australian  colonies,  except  South  Australia,  protection 
had  been  adopted.  They  knew  they  could  not  compete 
with  England,  but,  nevertheless,  they  sought  to  exclude 
her  manufactures,  and  foster  their  own ; the  plain 
Emflish  of  which  was  that  the  whole  population  were 
to  l>e  diverted  from  the  pursuits  which  the  nature  of  the 
country  rendered  most  profitable,  and  their  labour 
applied  in  directions  in  which  it  was  much  less  pro- 
ductive. In  new  countries,  the  proper  function  of 
labour  was  to  cultivate  natural  products,  and  so 
produce  food  and  new  material  for  the  mother  country. 
S > Australia  was  now  supplying  this  country  largely 
with  wheat,  and  her  population  consumed  £8  per  head 


of  English  imports.  There  were  no  protective  duties; 
only  a 5 per  cent,  import  duty  for  purposes  of  revenue. 
Their  object  was  to  raise  taxes  -with  the  smallest  expense 
in  collecting,  and  at  the  period  when  it  was  most  con- 
venient for  the  parties  from  whom  it  was  collected  to 
pay  ; that  was  the  great  principle  laid  down  by  Adam 
Smith.  This  5 per  cent,  could  not  be  a protective  duty, 
because  there  were  no  manufacturers  to  protect,  and 
with  the  rate  of  interest  at  10  per  cent.,  and  wages  6s. 
a day,  it  was  impossible  to  establish  them  profitably. 
They  sent  wool  over  to  England,  and  brought  it  back 
converted  into  cloth.  There  was  a heavy  duty  on 
tobacco  and  spirits,  which  yielded  a large  revenue,  but 
there  was  no  distilleries.  On  pianos,  plate,  and  some 
other  luxuries,  there  was  a heavy  duty,  but  that  was 
not  protective,  because  there  were  no  piano  manu- 
factories there.  He  believed  the  only  possible  resuscita- 
tion of  a right  state  of  things  in  these  colonies  would  be 
a closer  amalgamation  with  the  mother  country.  They 
had  the  highest  authority  for  the  doctrine  in  Adam 
Smith,  who  laid  down  that  the  use  of  colonies  was  to 
aid  the  mother  country  in  maintaining  the  external  de- 
fence of  the  whole  of  the  Empire,  and  that  the  resources 
of  all  xiarfcs  of  the  Empire  should  be  employed  to  defend 
any  part  which  might  be  attacked.  Only  a fortnight 
ago  a vessel  came  into  London  with  a cargo  of  meat 
from  Australia  ; he  dined  on  board  of  her,  and  better 
meat  he  never  wished  to  eat.  It  was  bought  by  the 
butchers  at  5d.  a pound,  and  they  declared  it  was 
excellent,  and  sold  it  in  London  at  7d.  He  had  oaten 
of  a leg  of  mutton  which  had  been  kept  seven  days  after 
it  came  out  of  the  refrigerator,  and  it  was  excel- 
lent. These  countries,  therefore,  avould  not  only 
supply  England  with  wheat  for  bread,  but  also  with 
meat. 

Mr.  Julian  E.  Salomons,  late  Attorney- General  for 
New  South  Wales,  said  that  though  a personal  friend  of 
Mr.  Forster's,  he  had  listened  with  regret  to  s )me  of  the 
statements  in  the  paper,  which  he  thought  were  oj>en 
to  misapprehension  or  question.  The  earher  remarks 
of  Sir  Fobert  Torrens  indicated  that  they  might  lead 
to  a most  erroneous  impression  as  to  the  real  state  of 
society  there.  He  continued  at  some  length  to  insist 
upon  the  high  character  of  colonial  officials,  especially 
the  occupants  of  the  judicial  bench,  whom  he  declared 
were  equal  in  character,  talents,  and  learning  to  any 
one  of  similar  position  in  England. 

Mr.  Pfouades,  also  having  lived  in  Victoria  from 
his  boyhood,  desired  to  confirm  this  statement. 

He  had  come  hoping  to  hear  something*  about 
the  class  of  persons  who  should  go  out  to  the 

colonies,  and  what  they  should  do  on  getting* 

there  ; and  still  hoped  that  on  some  future  occa- 
sion Mr.  Forster  would  give  them  the  benefit  of  his 
experience  in  that  direction.  Fie  might  venture  to 

suggest  that  the  colonies  were  a first-class  training 
school  for  young  men  of  a superior  class,  and  were  not 
merely  an  outlet  for  surplus  population  ; and  that  even 
the  home  country  would  benefit  by  more  frequent  visits 
from  colonists. 

The  Chairman  said  all  would  agree  that  the  paper 
had  been  drawn  up  in  terse,  able,  and  in  some  respects, 
most  eloquent  language,  and  did  great  honour  to  Mr. 
Forster,  but  he  must  unite  to  a certain  extent  in 
deprecating  the  j)0-‘5sible  tendency  of  some  of  its 
expressions.  At  the  same  time,  he  agreed  with 
him  in  many  points  ; for  instance,  that  the 
Australian  colonies  owed  a great  deal  to  the  estab- 
lishment there  originally  of  convict  settlements,  with- 
out which  their  development  would  certainly  have 
been  much  retarded.  Sir  Robert  Torrens  and 
some  of  his  friends,  who  so  warmly  advocated  the 
Wakefield  system,  hardly  did  justice  to  the  older 
colonies,-  witho'ut  the  previous  existence  of  which 
they  would  have  been  unable  to  obtain  their  supplies  o f 
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sheep  and  cattle.  The  first  merino  sheep  were  imported 
by  Mr.  McArthirr  at  great  expense  in  1818,  in  New 
South  Wales,  and  it  was  not  imtil  30  years  after  that 
South  Australia  was  founded.  He  did  not  advocate  a 
arenewal  of  the  convict  system,  and  was  glad  to  see  it 
.abolished,  but  he  was  quite  siire  that  in  its  day  it  had 
been  most  beneficial,  both  to  the  convicts  themselves, 
.•and  to  the  colony,  which  ought  not  in  any  way  to  be 
considered  disgraced  by  it.  The  same  thing  formerly 
took  place  in  America  ; and,  in  fact,  it  was  in  conse- 
^quence  of  the  independence  of  the  United  States  being 
^declared,  that  the  idea  was  suggested  of  sending  eon- 
-victs  to  Australia.  He  endorsed  all  Mr.  Salomons  had 
said  as  to  the  high  character  and  ability  of  the  members 
of  the  judiciary  in  New  South  Wales,  and  he  must  join 
in  the  expression  of  regret  that  Mr.  Forster  had  not 
taken  up  the  subject  of  emigration,  and  the  reciprocal 
advantages  which  it  afforded  to  both  the  mother  country 
and  the  colonies.  At  no  time  in  the  history  of  England 
was  the  question  of  more  pressing  importance  than  at 
the  present  moment.  During  the  last  70  years,  the 
population  of  England  had  rapidly  increased ; it  was 
.still  increasing,  at  the  rate  of  1,000  per  day,  and  this 
eought  to  be  checked,  or  great  misery  would  be  the 
iresult.  Urgent  appeals  were  being  made  on  be- 
Thalf  of  the  starving  Irish,  and,  of  course,  those 
-%who  were  perishing  with  hunger  must  be  relieved, 
■'but  anything  beyond  that  would  only  add  to 
^^fhe  misery  of  the  people.  In  Ireland,  there  were 

• six  or  seven  millions  of  people,  crowded  on  an 
Island  a great  portion  of  which  could  never  be 
itmade  avaHable  for  human  support.  All  sorts  of 

nostrums  were  suggested  as  to  how  boys  should  be 
■ trained,  and  different  sj’-stems  of  agriculture  adopted, 
but  they  did  not  meet  the  great  question.  The  evil 
woxild  increase,  unless  there  were  some  systematic 
arrangement  by  which  this  perpetual  increase  of  popu- 
lation could  be  moved  to  where  there  was  abundance  of 
unoccupied  land.  The  proper  mode  of  relieving  a 
redundant  population  was  emigration,  and  funds  ought 
to  be  provided  for  the  purpose.  They  had  just  learned 
that,  in  Western  Australia,  Mr.  Forrest  had  discovered 
5a  large  tract  of  country — 20  millions  of  acres — as  large 
.-as  Ireland,  which  he  described  as  being  of  first-rate 
character,  and  traversed  by  a river  navigable  for  some 
7^20  miles.  There  were  20  millions  of  acres  with  nobody 
ton  them,  and  in  Ireland  there  was  an  equal  area,  with 
a population  subject  to  periodical  starvation ; would  it 
not  be  wise  to  remove  the  people  from  the  one  country 
■to  the  other.  He  had  read  of  a case  of  a man  and  wife, 
with  five  children,  being  ejected  from  a farm  of  five 
.acres;  was  it  not  a mercy  to  eject  them  from  such  a 
-position  ? He  agreed  that  prudence  should  be  observed 
an  selecting  emigrants,  and  did  not  advocate  the  Send- 
€.ng  out  of  skilled  mechanics  and  professional  men,  but 
^or  those  who  could  dig  and  reap  there  was  ample  scope. 
Food  was  very  cheap,  beef  being  l^d.  a pound.  400,000 
tons  of  wheat  came  from  Australia  this  year ; and 
was  told  by  a gentleman  engaged  in  commerce 
that,  in  a year  or  two,  there  would  be  three  or 
■€<juc  hundred  vessels  leaving  Australia,  each  bringing 
liome  thousands  of  tons  of  beef  and  mutton.  Sir 
JRobert  Torrens  had  conferred  a great  benefit  upon  the 

• 'Colony  in  effecting  a system  of  cheap  and  easy  registration 
-.and  transfer  of  land,  but  a fatal  mistake  had  been  made 
an  transferring  the  administration  of  these  enormous 
territories  to  the  mere  handful  of  men  who  happened 
to  be  there  first,  and  who,  in  many  instances,  by  their 

; antecedents,  character,  and  position,  were  necessarily 
. unfit  for  the  exercise  of  such  a trust.  It  was  a great 
jiity  that  in  this  matter  the  Home  Government  yielded 
to  the  clamours  of  certain  people  in  the  colony,  who  were 
determined  to  have  a representative  Government.  He 
supported  manhood  suffrage  at  one  time,  but  was  now 
■convinced  that  this  was  a mistake.  He  could  only  hope 
.that  noAv  this  large  territory  had  been  discovered,  the 
i^uthoritifs  at  home  would  be  wise  enough  to  keep  the 


administration  of  it  in  their  own  hands,  and  should  be 
ve^  willing  to  form  part  of  a deputation  to  the  Colonial 
Minister  on  the  subject. 

Mr.  Salomons  wished  to  point  out  that  at  the  time  the 
convict  settlements  were  established,  persons  were 
transported  for  offences  for  which  they  would  now  be 
merely  imprisoned  for  a week,  or,  perhaps,  let  out  on 
their  own  recognisances  ; stealing  in  a dwelling-house 
to  the  amount  of  5s.  being  then  a capital  offence. 

Mr.  Forster,  in  reply,  said  he  should  indeed  regret  if 
he  had  said  a word  which  could  give  pain  to  anyone. 
He  had  not  intended  to  state  anything  but  the  truth  ; 
but  he  feared  that  some  of  his  remarks  might  have 
been  somewhat  misconceived.  His  intention  was  really 
to  suggest  that  the  tone  of  public  life  in  New  South 
Wales  tended  to  deteriorate — a view  however,  which  he 
could  not  enlarge  upon  without  going  into  personal 
details,  which  would  not  be  becoming. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Forster,  which  was  carried  unanimously,  as  was  also  a 
similar  compliment  to  the  Chairman,  proposed  by  Mr. 
Salmons,  and  seconded  by  Mr.  Pfoundes. 


TWELFTH  OEDINAEY  MEETING. 

Wednesday,  February  25th,  1880 ; James  C. 
Steyexson,  Esq.,  M.P.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

BakeweU,  Herbert  James,  60,  South  Hill-park,  Hamp- 
stead, N.W. 

Clarke,  Frederick  N.,  3,  Bolt-court,  Fleet-street,  E.C. 
Collins,  C.  R.,  Hele,  CuUompton,  Devon. 

Dunn,  John,  53,  Brown-street,  Manchester. 

Gamble,  Josias  Christopher,  St.  Helen’s,  Lancashire. 
Hodgson,  John  S.,  Hexham. 

Somerville,  William,  Belvoir- street,  Leicester. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

BaiTieby,  William,  J.P.,  Saltmarshe-castle,  Bromyard, 
Hereford. 

Hodd,  Richard,  jun.,  30  and  31,  Hatton -garden, 
E.C. 

Lyon,  C.,  Oakleigh,  StuminghiU,  Berks. 

Mondy,  Edmond  Fehx,  36,  Casella-road,  New-cross- 
road,  S.E. 

MontagTie,  Charles,  32,  Cannon- street,  E.C. 
Muggeridge,  R.  W.,  Messrs.  Barclay,  Perkins,  & Co.’s 
Brewery,  Park-street,  Southwark,  S.E. 

Norton,  George,  M.A.,  F.R.G.S.,  2,  Gloucester-place, 
Hyde -park,  W. 

Oakeshott,  Jonathan,  4a,  Sloane- square,  S.W. 

Tennant,  Charles,  M.P.,  The  Glen,  Co.  Peebles. 
Warner,  Thomas,  47,  Sussex -square,  Brighton. 
Whitworth,  Frank  Hoyland,  Ormside -house,  ITpj^er- 
thorpe,  Sheffield. 

The  paper  read  was — 

THE  NOXIOUS  GASES  BILL. 

By  E.  E.  Muspratt,  F.C.S. 

A paper  on  the  “ Noxious  Vapours  evolved  in 
certain  Manufacturing  Processes,  with  special 
reference  to  the  Report  of  the  late  Royal  Commis- 
sioD,”  was  read  before  this  Society  a year  ago  by 
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Mr.  A.  G.  Phillips.  This  paper  dealt  very  ably  | 
with  the  report  of  the  Eoyal  Commission,  and  ' 
touched  upon  the  action  taken  by  certain  associa- 
tions for  the  controlling  of  noxious  vapours,  to  in- 
fluence the  Government  to  go  beyond  the  recom- 
mendations of  the  Commission  in  the  Bill  they  were 
about  to  introduce  into  Parliament.  Shortly 
after  the  reading  of  the  paper,  the  President 
of  the  Local  Government  Board  introduced  a 
Bill  professedly  carrying  out  the  recommenda- 
tions of  the  Eoyal  Commission,  but,  unfortunately, 
containing  two  or  three  clauses  which  could  not 
be  accepted  by  the  alkali  manufacturers,  although 
they  were  then,  as  they  have  always  been,  disposed 
to  aid  the  Government  in  legislating  for  the  sup- 
pression of  noxious  gases,  so  far  as  such  legislation 
was  compatible  with  the  carrying  on  of  the  various 
industries  essential  to  the  manufacturing  supremacy 
of  this  country.  I propose,  this  evening,  again 
to  draw  attention  to  the  subject,  as  we  have  every 
reason  to  believe  that  the  Bill  now  being  introduced 
by  Mr.  Sclater-Booth  is  not  essentially  differ- 
ent from  the  Bill  of  last  session.  The  points 
on  which  the  alkali  manufacturers  laid  stress  are 
great  questions  affecting  the  principles  of  legisla- 
tion, and  a debate  in  this  Society  will,  I trust, 
not  be  without  influence  on  public  opinion  as  well 
as  on  Parliament. 

What  can,  and  what  cannot  be  done  towards  the 
suppression  of  noxious  vapours,  emanating  from 
chemical  and  other  works,  has  now  been  well 
ascertained,  and  if  more  of  our  legislators  had 
had  a scientific  training,  there  would  be  less  diffi- 
culty in  framing  a measure  which  would  bo  satis- 
factory to  the  public  and  to  the  manufacturers. 
The  difficulty  our  legislators  experience  in  under- 
standing this  question,  is  well  illustrated  by  an 
article  which  appeared  in  the  November  number 
of  'the  “Nineteenth  Century,”  on  the  Noxious 
Gases  Bill  of  last  session,  by  Lord  Midleton, 
who  was  himself  a member  of  the  Commission 
appointed  in  1876  “ to  inquire  into  the  working 
and  management  of  works  and  manufactories  from 
which  sulphurous  acid,  sulphuretted  hydrogen, 
and  ammoniacal  or  other  vapours  and  gases  are 
given  off ; to  ascertain  the  effect  produced  thereby 
on  animal  and  vegetable  life,  and  to  report  on  the 
means  to  be  adopted  for  the  prevention  of  injury 
thereto  arising  from  the  exhalations  of  such  acids, 
vapours,  and  gases,”  and  it  was  on  the  recom- 
mendation of  this  Commission  that  the  Noxious 
Gases  Bill  of  last  session  was  professedly  based. 

As  Lord  Midleton’s  article  embodies  the  views 
held,  not  only  by  some  of  the  members  of  the 
Commission,  but  by  Lord  Derby  and  others,  who 
have  pressed  their  opinions  upon  the  Government, 
I cannot  do  better  than  attempt  to  controvert  its 
arguments,  particularly  as  similar  views  have  been 
given  to  the  public  in  articles  in  the  Times  and 
Saturday  Review,  without  hitherto  eliciting  an 
answer.  Moreover,  as  the  arguments  are  mainly 
used  against  alkali  works,  I can  deal  with  them 
as  an  alkali  manufacturer,  having  a full  knowledge 
of  what  is,  and  what  is  not  possible  in  suppressing 
nuisance  from  these  works,  and  in  so  far  as  general 
legislation  is  concerned,  with  the  experience  gained 
during  the  preparation  and  passing  through 
Parliament  of  the  Bills  of  1863  and  1874. 

I will  now  briefly  call  attention  to  the  histor}’ 
of  legislation  on  this  subject. 


By  the  Alkali  Acts  of  1863  and  1874,  all  alkali 
manufacturers  were  required  to  keep  the  escape  of 
the  muriatic  acid  evolved  in  their  manufactories 
within  certain  narrow  defined  limits,  as  well  as 
required  to  use  the  best  practicable  means  of  pre- 
venting the  escape  of  the  other  noxious  gases  pro- 
duced by  them.  Other  manufacturers,  on  the  con- 
trary, though  evolving  the  same  gases,  were  under 
no  such  restrictions.  The  object  of  the  Commission 
was  to  ascertain  if  similar  provisions  to  those  which 
had  been  found  to  be  so  valuable  with  regard  to 
muriatic  acid,  could  be  applied  to  all  other  noxious 
gases  in  whatever  manufacture  they  might  be 
evolved. 

It  was  shown  before  the  Commission  that  the 
majority  of  the  alkali  manufacturers  had  assisted 
the  Government  both  in  1863  and  1874  to  make  the 
measures  then  passed  as  efficient  as  possible,  con- 
sistent with  a due  carrying  on  of  their  important 
trade,  and  that  the  alkali  trade  had  incurred  a 
great  expense,  estimated  by  one  witness  at 
£200,000,  in  improving  apparatus  to  enable  them 
to  comply  with  the  provisions  of  the  Acts.  It 
was  also  admitted  that  they  had  in  a great 
majority  of  cases  done  all  that  was  possible 
to  comply  both  with  the  letter  and  the  spirit 
of  the  Acts.  Many  of  the  alkali  manufacturers 
gave  evidence  before  the  Commissioners,  and 
pointed  out  how  they  thought  the  Acts  already 
passed  could  be  more  efficiently  worked,  and  how 
other  annoyances  not  satisfactorily  dealt  with 
by  those  Acts  could  be  best  remedied  in  the  future, 
while  the  representatives  of  other  trades  objected 
to  the  extension  to  them  of  the  inspection  under 
which  the  alkali  trade  has  been  for  so  many  years 
working.  The  alkali  manufacturers  have  on  every 
suitable  occasion,  before  the  Eoyal  Commission  and 
elsewhere,  declared  that  the  existing  Alkali  Acts, 
if  thoroughly  carried  out,  are  perfectly  capable  of 
dealing  satisfactorily  with  all  avoidable  esc  ipes  of 
noxious  gases  from  alkali  works ; and  in  order 
that  the  Acts  may  be  carried  out  with  the  requisite 
efficiency,  they  have  recommended — 

1.  That  the  number  of  inspectors  under  the 
Acts  should  be  increased,  and  that  new  and 
increased  stringency  in  the  maximum  limits  of 
escape  allowed  should  be  from  time  to  time  en- 
forced, as  improvements  in  the  manufacture 
permit. 

2.  That  the  inspectors  should  continue  to  be 
men  of  scientific  culture  and  independent  posi- 
tion, appointed  by  and  responsible  to  the  Central 
Government,  and  not  in  any  way  connected  with 
any  local,  sanitary,  or  other  authority. 

3.  That  sulphuretted  hydrogen  from  waste  heaps 
should  be  considered  a noxious  gas  for  the  purposes  of 
the  Acts,  and  that  these  waste  heaps  should  be  placed 
under  the  supervision  of  the  inspectors.  The  alkali 
manufacturers  believe  that  the  uncontrolled  escape 
of  sulphuretted  hydrogen  from  these  deposits  has 
been  the  most  fertile  cause  of  complaint  on  the 
part  of  residents  in  the  suburbs  of  Liverpool. 

When  the  report  of  the  Eoyal  Commission 
appeared,  the  alkali  manufacturers  took  the  first 
opportunity  of  informing  the  President  of  the 
Local  Government  Board  of  their  substantial 
! acquiescence  in  the  recommendations  of  the  Com- 
mission, protesting  at  the  same  time  against  the 
' adoption  of  the  suggestion  made  to  the  Board  by 
deputations  that  had  waited  on  them,  viz.,  that 
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collective  liability  for  all  damage  done  by  noxious 
gases  in  any  district  should  be  imposed  on  all  the 
manufacturers  therein.  They  also  pointed  out 
that  schemes  with  this  object  which  had  been  pro- 
posed to  the  Commissioners  by  some  of  the 
witnesses,  had  been,  after  full  consideration, 
deliberately  rejected. 

To  their  surprise,  when  the  Bill  was  introduced, 
it  nevertheless  contained  a clause  embodying  this 
new  principle  of  law,  and  this  clause  was  so 
clumsily  worded  that,  instead  of  providing  that 
manufacturers  should  be  collectively  liable  for  the 
injury  done,  it  imposed  upon  any  two  or  more 
manufacturers  that  a complainant  might  choose  to 
select  for  attack,  the  whole  liability  for  the  injurj* 
sustained. 

Lord  Midleton,  in  his  article,  states  that  the  bill 
“was  accepted,  when  first  introduced,  by  the 
manufacturers,  as  upon  the  whole  an  equitable 
settlement  of  the  question.  By  degrees,  how- 
ever, as  they  began  to  perceive  that  time  was  on 
their  side,  it  was  understood  that  their  objections 
ncreased.” 

Although  the  Bill  applied  to  many  other  trades 
than  the  alkali  trade,  yet  from  the  tenor  of  the 
whole  article,  and  the  numerous  specific  allusions 
to  technical  matters  connected  with  the  alkah  trade 
alone,  the  public  will  draw  the  conclusion  that  it 
was  the  opposition  of  members  of  the  alkah  trade 
to  which  Lord  Midleton  refers  as  having  prevented 
the  passing  of  the  Bill. 

So  far  was  this  from  being  the  case,  as  regards 
the  alkali  trade  at  least,  that  the  manufacturers 
sought  a second  interview  with  the  Prehdent  of 
the  Local  Government  Board  as  soon  as  possible 
after  the  Bill  was  printed,  and  explained  to  him 
their  grounds  of  objection  to  this  clause  ; and,  in 
reply  to  the  suggestion  that  any  necessary  amend- 
ments might  be  made  in  committee,  stated  that 
this  point  was  of  so  vital  a nature  that  they  must 
object  to  the  Bill  being  read  a second  time  until 
they  knew  how  this  clause  was  to  be  modified,  but 
that  the  other  alterations  they  thought  necessary 
could  be  discussed  in  committee. 

It  will  thus  be  seen  that  the  only  ground  on 
which  the  alkali  manufacturers  objected  to  the 
second  reading  of  the  Bill  was  its  divergence  from 
the  recommendation  of  the  Royal  Commission  on 
this  one  point. 

Instead  of  availing  themselves,  as  alleged  by 
Lord  Midleton,  of  the  advantage  of  “time  being 
on  their  side,”  in  pressing  their  objection,  they 
were  most  anxious  that  a Bill  in  accordance  with 
the  rejmrt  of  the  Commission  should  pass  during 
the  session,  and  down  almost  to  the  day  of  the 
abandonment  of  the  Xoxious  Gases  Bill  they  were 
urging  on  the  Government  the  propriety  of  with- 
drawing the  provisions  that  had  been  added  to  the 
recommendations  of  the  Commission,  so  that  the 
parts  of  the  Bill  carrying  out  their  recommenda- 
tions, and  comprising  all  the  direct  provisions  for 
diminishing  the  annoyances  occasioned  by  noxious 
gases,  might  pass  into  law. 

The  object  of  a Noxious  Gases  Bill  is  avowedly 
the  mitigation  (not  the  absolute  suppression,  for 
that  is  impossible)  of  the  evils  resulting  from  the 
emission  of  gases  injurious  to  health,  or  destructive 
to  vegetation,  in  the  carrying  on  of  certain  indus- 
tries which  are  absolutely  essential  to  the  existence 
of  this  country  as  a manufacturing  nation.  So  far 


as  injury  to  health  is  concerned,  the  Public  Health 
Act  seems  to  give  all  the  powers  necessary  for  the 
suppression  of  avoidable  nuisances,  and  the 
Noxious  Gases  Bill  of  last  session  was  intended 
to  do  the  same  for  those  which  are  injurious 
to  vegetation.  Two  ways  have  been  suggested  to 
attain  this  object,  the  one  direct,  the  other  indirect. 
The  direct  method  is  by^  a proper  system  of  inspec- 
tion, to  enforce  the  adoption  of  the  best  practicable 
means  for  the  condensation  of  noxious  fumes 
wherever  produced,  and  if  this  were  rigorously 
carried  out,  and  made  applicable  to  all  works,  all 
; that  the  interests  of  the  public  require  would  have 
! been  attained.  But  the  advocates  of  extreme 
! legislation  on  this  subject  are  not  satisfied  with 
; this.  Pressure  has  been  brought  to  bear  on  the 
; Government  to  attack  the  evil  indirectly,  and 
j hence  the  introduction  of  Clause  29  of  the  Bill  of 
i last  session,  which  embodied  the  principle  of 
j collective,  or,  as  Lord  Midleton  calls  it,  joint  and 
! several  liability. 

; It  is  remarkable  that  this  principle  has  found 
I favour  with  and  support  from  sanitarians,  as 
; indicated  by  a leading  article  in  the  Lancd  of  29th 
I November,  which  was  ably  replied  to  by  Mr. 

' Eustace  Carey  ; but  it  is  difl&cult  to  see  of  what  use 
j such  a clause  would  be,  as  the  Pubhc  Health  Act 
j enables  sanitary  authorities  to  suppress  any 
nuisance  injurious  to  health ; and  I am  glad  to 
see  that  the  Lancet  is  now  of  opinion  that, it  w'ould 
probably  be  better  to  droy)  the  clause  altogether, 
than  to  run  the  risk  of  again  making  shipwreck  of 
a much  wanted  sanitary  reform. 

The  idea  that  it  is  impossible  to  proceed  against 
more  than  one  offender  in  a joint  action  is  erroneous, 
as  pointed  out  by  the  Royal  Commission,  who  drew 
' attention  to  the  clause  in  the  J udicature  Act,  which 
enabled  a plaintiff  to  join  a number  of  defendants 
in  one  action,  instead  of  bringing  several  actions ; 
and  it  will  be  interesting  to  know  that  on  January 
16th  of  this  year,  a case  of  this  kind  wms  brought 
before  Mr.  Justice  Lush,  at  Newcastle,  and  the 
damages  were  given  against  three  defendants  to 
the  action.  It  behoves  us,  therefore,  to  consider 
well  this  so-called  vital  principle,  in  order  to  see 
whither  it  will  lead  us.  It  may  be  consid ered  from 
a practical  point  of  view,  viz,,  as  to  whether  it  is 
! likely  to  attain  its  object,  and  from  a legal  point 
I of  view  as  a question  of  justice.  I jmopose  to  con- 
! sider  it  in  both  aspects.  As  to  the  practical  ques- 
tion— the  application  of  this  principle  will  be 
different  if  it  applies  only  to  gases  which  are  de- 
structive to  vegetation  or  growing  crops,  or  to 
vapours  which  are,  to  use  the  words  of  Lord 
Midleton,  simply  offensive  to  the  smell.  Now, 
it  is  remarkable  that  this  principle  of  collective 
liability  has  been  most  strongly  insisted  upon  by 
those  who  do  not  suffer  from  any  appreciable 
damage  to  vegetation,  but  are  simply  annoyed  by 
the  offensive  effluvia  from  the  waste  heaps  near 
Widnes,  and  from  the  Sankey  Brook  w'hich  flows 
past  St.  Helens. 

Yet  this  is  precisely  the  nuisance  which  can  only 
be  effectually  dealt  with  directly,  and  the  race 
after  this  phantom  of  collective  liability  put  a stop 
to  the  passing  of  an  Act  which,  undoubtedly,  if 
properly  carried  out,  would  have  greatly  reduced 
the  nuisance  complained  of.  Making  manufac- 
turers collectively  liable  for  the  annoyance  from 
bad  smells  would  be  of  no  use  whatever,  unless 
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powers  wore  given  to  them  over  other  people’s 
property,  for  example,  power  to  interfere  with 
railways  and  other  companies  who  use  the  alkali 
Avaste  for  the  making  of  roads  and  embankments, 
and  with  farmers,  who  use  it  for  manuring  their 
fields.  This  is  no  fanciful  suggestion,  but  absolute 

f 4Ct. 

The  nuisance  complained  of  in  the  suburbs  of 
liiverpool  arises  from  the  sulphuretted  hydrogen 
given  off  by  the  Avaste  deposits,  and  these  deposits, 
Avith  few  exceptions,  are  not  under  the  control  of 
the  manufacturer;  but  the  manufacturers,  as  stated 
aboA^e,  proposed  to  place  these  AA-aste  deposits  under 
the  control  of  the  inspector  of  alkali  AA'orks,  and 
suggested  certain  regulations,  approved  by  the 
Commissioners,  AA’hich  Avould  diminish  the  nuisance 
as  far  as  practicable.  Lord  Midleton  and  others, 
not  content  Avith  this,  desire  to  introduce  a clause 
AA'hich  AAull  make  the  manufacturers,  as  a body,  col- 
lectively liable  for  the  annoyance  or  nuisance— un- 
less, indeed,  the  coTective  or  joint  and  several 
liability  is  distinctly  limited  to  gases  AA'hich  are 
-directly  destructive  of  vegetation. 

But  if  the  facts  of  the  case  are  as  above  stated, 
how  Avill  the  residents  in  the  suburbs  of  Liverpool 
iind  those  affected  by  the  Sankey  Brook,  beany  better 
off  with  such  a clause  in  the  Bill,  a clause  for  AA'hich, 
nevertheless,  they  are  AA'illing  to  sacrifice  all  the 
rest  of  a measure  Avhich  may  afford  them  some 
remedy  ? 

From  the  foregoing  it  aa'111  be  seen  that  to  make 
manufacturers  collectively  liable  for  bad  smells 
Avould  in  no  Avay  improve  matters  in  the  interest  of 
the  public,  Avhile  it  Avould  run  the  risk  of  driving 
a\\’ay  some  of  the  most  important  manufactures  of 
this  country  to  other  countries  where  the  inhabit- 
ants are  willing  to  submit  to  a certain  amount  of 
annoyance  on  account  of  the  many  advantages 
accruing  from  chemical  manufactures. 

L"pon  this  point  Lord  Midleton  has  some  very 
excellent  remarks  : — 

“ Tlie  statesman  would  deserve  ill  of  his  country  who 
could  shut  his  eyes  to  the  narrowness  of  the  inai'gin 
which  enables  England  to  face  successfully  the  fierce 
foreign  competition  by  which  she  is  menaced  on  every 
side.  No  fact  stands  out  more  prominently  in  history 
than  the  difficulty  ef  resuscitating  any  industry  that  has 
once  been  driven  away,  no  matter  how,  from  any 
particular  locality.” 

These  contingencies  he  seems,  hoAvever,  to  have 
forgotten  AA'hen  treating  in  an  off-hand  Avay  the 
great  question  of  collective  liability.  For  if  resi- 
dential damage  arising  from  these  bad  smells  is 
brought  home  to  manufacturers  collecth'ely,  it  is 
clear  that  every  one  Avho  felt  himself  annoyed  by  a 
bad  smell  avouLI  seek  compensation  from  manu- 
facturers collectively,  and  the  amount  of  compen- 
sation would  very  soon  be  large  enough  to  ruin 
any'  trade. 

Let  us  now  consider  the  effect  of  a joint  and 
.several  liability  clause,  restricted  to  damage  to 
vegetation  caused  by'  the  emission  of  noxious 
gases. 

From  the  evidence  given  before  the  Eoyal  Com- 
mission, it  appears  that  alkali  works  are  by  no 
means  the  Avorst  offenders,  but  that  copper,  glass, 
salt,  and  other  Avorks  emit  these  injurious  gases  in 
equal  or  greater  proportion  than  alkali  works. 

Lord  Midleton  says  : — 


“ The  prime  agents  in  mischief  to  vegetation  are 
hydrochloric,  nitric,  and  sulphuric  acid.  Of  these  the 
last  is  probably  the  worst  offender  of  all,  and  assuredly 
the  most  difficult  with  which  to  deal.” 

To  make  a joint  and  several  liability'  clause  in 
any  Avay  equitable,  therefore,  it  Avill  be  necessary, 
in  apportioning  the  damage,  to  include  the  damage 
done  by  coal  smoke  from  every  domestic  hearth, 
as  well  as  from  every  boiler  chimney  ; for  it  must 
be  ever  borne  in  mind  that  the  damage  of  which 
Ave  are  speaking  is  damage  arising  from  the  aggre- 
gate of  those  gases  from  various  sources. 

It  Avas  proved  clearly  before  the  Commission  that 
the  damage  from  well  managed  alkali  works  Avas 
not  appreciable  at  a very  short  distance  from  the 
Avorksif  these  Avorks  were  isolated,  and  that,  there- 
fore, damage  near  a manfacturing  toAvn  arose  from 
the  accumulation  of  these  gases,  and  Avas  largely' 
due  to  coal  smoke. 

Bearing  this  in  mind,  it  seems  clear  that  this 
damage,  of  Avhich  residents  near  Liverpool  and 
Manchester  complain,  is  Avhat  takes  place  in  the 
suburbs  of  every  large  town  as  it  constantly  ex- 
tends its  boundaries.  The  lands  and  gardens  in 
the  suburbs  of  manufacturing  towns  are  thus 
gradually  rendered  less  productive,  and  the  amenity 
of  suburban  residences  is  impaired  as  the  con- 
sumption of  coal  increases.  There  is  a compensa- 
tion for  this  in  the  increased  value  of  the  land,  and 
in  the  improved  market  for  agric  iltural  i:>roduce, 
but  the  law  has  not  provided  special  facilities  for 
recovering  damage  for  the  loss  of  crops  and  fruit. 

Why,  then,  it  may  fairly  be  asked,  should  a new 
principle  of  laAV  be  introduced  affecting  a certain 
number  of  manufacturers  only,  and  those  not 
necessarily  doing  more  damage  individually  than 
others  Avho  will  remain  exempt  from  its  operation  ? 

If  the  principle  is  just,  it  ought  to  be  universally 
applied.  But  if  it  cannot  be  made  inuversal,  as 
seems  to  bo  tacitly  admitted,  it  is  clearly  necessary, 
in  order  to  make  the  clause  in  any  Avay  equitable, 
to  provide  that  all  the  damage  due  to  ordinary 
coal  smoke  must  be  deducted  from  the  total 
damage  before  apportioning  the  balance  amongst 
the  various  manufacturers  emitting  other  noxious 
gases. 

I Avill  not  dwell  upon  the  difficulty  of  apportion- 
ing the  damage  equitably  amongst  a variety  of 
manufacturers,  Avhich  must  be  apparent  to  every 
one,  but  consider  Avhether  under  such  a system  the 
collective  damage  might  not  be  increased  rather 
than  diminished. 

It  is  Avell  knoAvn  that  the  escapes  of  noxious 
gases  from  chemical  and  other  Avorks  can  only  be 
effectually  prevented  by  the  expenditure  of  capital 
on  complete  apparatus  ; and  wherever  of  late  years, 
since  the  passing  of  the  Alkali  Acts,  any  serious 
damage  has  been  done,  apart  from  the  collective 
damage  due  to  coal,  smoke,  and  other  manufac- 
tures, it  has  been  done  by  works  that  have  been 
erected  and  worked  with  insufficient  plant. 

Lord  Midleton,  with  that  fair  intention  Avhich  is 
apparent  in  the  whole  tone  of  his  article,  admits 
this  fully ; but  is  it  not  strange  that  he  overlooks 
the  fact  that,  if  all  are  put  on  the  same  level,  and 
made  collectively  liable  for  damage,  there  will  bo 
no  inducement  to  work  up  to  a higher  level,  or  to 
introduce  improvements  which  are  not  directly 
remunerative? 

By  lessening  individual  responsibility,  one  in- 
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centive  to  good  working  is  diminished.  If  manu- 
facturers are  to  be  made  responsible  for  other 
people’s  misconduct,  all  honest  and  responsible  mer 
will  be  driven  from  the  trade,  which  will  pass  into 
the  hands  of  unscrupulous  persons,  who  will  avail 
themselves  of  the  facilities  to  evade  responsibility 
by  the  Limited  Companies’  Act.  Injiuy  to  vegeta- 
tion, and  nuisances,  which  by  more  rigid  inspection 
may  be  lessened,  provided  manufacturers  are 
honest  and  willing  to  co-operate  with  the  inspector, 
will  very  probably  be  increased,  as  the  personal 
supervision  of  individual  owners  directly  responsible 
for  their  own  misdeeds  is  transferred  to  those  whose 
only  desire  is  gain  and  profit,  without  any  con- 
sideration for  the  public  at  large. 

I have  hitherto  considered  the  question  of  col- 
lective or  joint  and  several  liability  in  the  abstract, 
and  it  will  be  seen  how  difficult,  if  not  impossible, 
it  is  to  frame  a clause,  or  introduce  the  principle 
into  our  system  of  jurisprudence  with  any  regard 
to  equity. 

But  in  the  Bill  introduced  by  the  Government 
last  session,  this  principle,  I have  no  hesitation  in 
saying,  was  introduced  in  the  worst  possible 
form. 

The  29th  clause  provided  that — 

‘ ‘ Where  a nuisance  arising  from  any  noxious  or 
offensive  gas  or  gases  appears  to  he  wholly  or  partially 
caused  by  the  acts  or  defaults  of  two  or  more  persons, 
any  person  injured  by  such  nuisance  may  bring  one 
action  against  all  such  persons,  and  shall  be  entitled  to 
the  like  remedy  by  injunction,  damages,  or  otherwise, 
against  all  or  any  of  such  persons  as  he  would  be  en- 
titled to  against  a single  person,  notwithstanding  that 
the  action  or  default  of  any  one  of  such  persons  would 
not  separately  have  caused  a nuisance,  and  any  damages 
recovered  and  the  costs  may  be  distributed  in  such  a 
manner  as  may  appear  to  the  Court  fair  and  reasonable, 
and  the  person  bringing  such  action  shall  not  be  dis- 
entitled to  recover  by  reason  that  the  nuisance  partly 
arises  from  the  acts  or  defaults  of  some  other  person  or 
persons  who  have  not  been  made  parties  to  such 
action.” 

Every  lawyer  of  eminence  who  considered  it, 
saw  at  a glance  the  flagrant  injustice  of  the  clause 
which  was  interpreted  by  eminent  counsel  to  mean, 
that — 

‘ ‘ Under  this  clause,  any  two  or  more  works  giving 
off  the  same  gases  as  are  evolved  by  the  combustion  of 
coal,  could  be  singled  out  and  sued  for  damage 
sustained  by  a farmer,  mainly  from  other  works  in  the 
same  locality,  and  if  the  jury  could  be  persuaded  that 
the  smoke  from  the  works  so  proceeded  against  had 
contributed,  even  infinitesimally,  to  the  injury  sustained, 
they  would  be  bound  to  find  a verdict  against  those 
works  for  the  whole  of  the  damage,  while  the  works  so 
attacked  would  have  no  remedy  against  the  other  works 
which,  though  doing  the  greater  part  of  the  injury,  had 
not  been  included  in  the  action.” 

In  ancient  times,  when  trial  by  ordeal  existed, 
and  justice  was  administered  with  the  aid  of  red- 
hot  ploughshares,  districts  were  made  responsible 
for  the  acts  of  individuals.  By  this  clause  it  is 
proposed  to  reverse  this  order  of  things  and  make 
individuals  responsible  for  districts.  The  clause 
would  seem  to  provide  for  an  equitable  apportion- 
ment of  the  damages  among  the  defendants,  but  it 
must  not  be  forgotten  that  all  the  damage  done  by 
a multitude  of  works  would  be  apportioned  among 
the  two  defendants  supposed  to  have  been  singled 
out,  and  that  they  alone  would  be  left  to  bear  the 


burden  of  the  whole  damages  and  costs,  without 
having  any  right  to  claim  contributions  in  aid 
from  their  neighbours  who  had  joined  in  the  alleged 
injury. 

Now,  was  the  alkali  trade  justified  or  not  in 
strenuously  opposing  such  a monstrous  clause  on 
the  second  reading  ? Everyone  familiar  with  the 
way  in  which  the  House  of  Commons  goes  through 
committee  on  minor  Bills,  at  one  o’clock  in  the 
morning,  knows  that  any  clause,  however  bad, 

; may  be  carried  in  committee  without  real  dis- 
! cussion  if  the  Government  supports  it,  and  there 
are  enough  impracticable  and  inequitable  clauses 
in  our  statute  book  already  without  increasing 
I their  number. 

The  supporters  of  the  piinciple  of  collective 
! liability  have  frequently  stated  that  theii*  object  is 
I only  to  make  individuals  re'^ponsible  for  their 
' proportion  of  the  damage  sustained,  and  they 
: endeavoured,  with  the  help  of  an  eminent  lawyer, 

I to  draft  a clause  to  secure  this. 

* Now,  I do  not  say  that  such  a clause  might  not 

I be  dravm,  and,  if  carried  out  as  intended,  might 
i be  equitable.  But  not  one  of  the  would-be  legis- 
! lators  has  considered  how  such  a clause  would  work 
; in  practice,  and  those  who  have  had  experience  in 
I actions  for  damages  against  chemical  and  other 
i works,  are  aware  how  impossible  it  would  be  in 
; most  cases  to  act  fairly  in  the  apportionment  of 
I the  damage. 

I In  any  case,  it  would  be  to  the  interest  of  the 
' plaintiff  not  to  bring  his  action  against  the  works 
i which  had  done  the  most  injury,  but  against  those 
: owners  who  were  best  able  to  pay  damages. 

! If  the  evidence  of  experts  were  accepted,  the 
I defendants  would  most  Iffiely  be  able  to  prove  that 
: their  share  of  the  damage  was  exceedingly  small, 
but  the  verdict  would  have  to  be  given  against 
them,  and  the  costs  of  the  action  would  have  to  be 
borne  by  them.  This  would  be  a fruitful  source  of 
litigation  ; for  such  a thing  as  cases  being  got  up 
by  attorneys  for  their  own  benefit  is,  unhappily, 
not  unknown,  and  if  practitioners  of  this  order 
were  secured  their  costs  beforehand,  such  cases 
would  be  enormously  increased.  Farmers  who 
suffered  from  bad  seasons  would  also  bo  tempted 
to  bring  actions  against  manufacturers,  as  it  would 
be  nearly  impossible  to  show  that  no  damage  was 
done  by  an  aggregate  of  works,  although  the 
plaintiffs  most  likely  would  have  already  secured 
compensation  in  the  increased  price  of  their  pro- 
duce, assisted  by  the  proximity  of  the  manufactur- 
ing town. 

Before  leaving  this  subject  of  collective  liability, 

I I cannot  but  express  my  regret  that  an  influential 
deputation  has  again  waited  upon  the  President  of 
I the  Local  Government  Board,  to  urge  upon  the 
i Government  the  necessity  or  desirability  of  making 
' manufacturers  collectively  liable. 

* With  the  exception  of  Lord  Derby,  who  appears 
; to  have  considered  the  arguments  of  the  manu- 
facturers, all  the  other  speakers  on  the  deputation 
seem  to  be  as  mnch  in  the  dark  as  ever.  For  in- 
stance, Sir  C.  Hills,  representing  the  South 
Eastern  Sanitary  Association,  says,  “Unless  that 
29th  clause  be  introduced,  which  enables  contribu- 
tory proceedings  in  the  case  of  suppressing  nuisances 
to  be  adopted,  we  should  not  be  successful,  because 
in  our  case  we  have  got  the  factories  on  the  north 
side  of  the  Thames,  very  close  together,  and  the 
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vapours  are  mixed,  and  it  has  been  found  over  and 
over  again  how  difficult  it  is  to  reach  any  one 
person.” 

But  he  does  not  explain  how  the  29th  clause 
would  help  the  Sanitary  Association,  unless, 
indeed,  it  resulted  in  closing  all  the  manu- 
factories complained  of.  Surely,  what  he  wants 
is  not  the  suppression  of  the  factories,  but  the  sup- 
pression, as  far  as  possible,  of  the  nuisances  aris- 
ing from  them  ; and  it  is  clear  that  can  only  be 
doue  by  bringing  all  these  factories  under  in- 
spection, and  insisting  that  every  practical  means 
for  the  prevention  of  the  discharge  into  the 
atmosphere  of  offensive  gases  shall  be  adopted. 
To  render  those  who  had  already  applied  such 
means,  responsible  for  those  who  had  not  done  so, 
would  only,  to  use  the  words  of  Lord  Derby, 
“be  a discouragement  to  those  who  have  done 
their  best  to  improve  their  process,  because  it  puts 
them  on  a level  with  those  who  have  done  nothing 
to  mitigate  the  mischief  which  they  create.”  Lord 
Derby  e'.  idently  sees  the  force  of  this  argument, 
and  proceeds  to  say,  “ I think  there  is  an  answer 
to  that,  and  it  is  this,  that  most  persons  would  be 
content  that  it  should  be  allowed  to  be  pleaded,  as 
a sufficient  defence  in  the  case  of  any  one  particular 
work,  that  the  owner  of  that  work  has  adopted  the 
best  process  known,  and  has  done  all  that  he  reason- 
ably could  to  prevent  his  work  becoming  a cause  of 
injury  or  annoyance.”  Xow,  this  sounds  fair  and 
plausible,  but  we  must  consider  how  it  would  work 
in  practice.  The  nuisance  complained  of  by  Sir  C. 
Mills  does  not  arise  from  alkali  works,  where  most 
of  the  offensive  gases  can  be  condensed,  and  a limit 
of  maximum  escape  is  fixed  by  law,  and  it  is  un- 
likely that  a jury  would  be  able  to  distinguish  the 
well  conducted  from  the  badly  conducted  works, 
unless  there  was  some  clearly  defined  limit  to  guide 
them.  The  clause  would  probably  lead  to  pro- 
tracted and  expensive  lawsuits,  with  intermhiable 
evidence  by  experts  on  the  part  of  each  individual 
manufacturer;  and  the  jury,  unable  to  discriminate, 
would  give  their  verdict  against  all.  Even  if  a 
particular  manufacturer  was  successful  in  availing 
himself  of  the  plea  Lord  Derby  suggests,  he  would 
only  be  so  after  incurring  enormous  costs,  which 
he  might  be  unable  to  recovt-r  from  the  plaintiff. 

This  would  not  supj)res3  the  nuisance,  for  one 
manufacturer  has  no  power  over  the  doings  of  his 
neighbour,  and  the  result  would  be  a discourage- 
ment to  those  who  had  tried  to  do  their  best  to 
mitigate  the  evil.  The  more  this  subject  is  con- 
sidered, the  greater  the  difficulty  of  making  such  a 
clause  equitable  in  practice ; and  I regret  to  see, 
from  the  reply  of  Mr.  Sclater-Booth  to  the  depu- 
tation, that,  in  his  Bill  of  the  present  session,  this 
clause  is  not  to  be  expunged  altogether,  but  that 
the  language  of  the  clause,  which  was  made  with 
so  much  difficulty  last  year,  may  be  a good  deal 
simplified  and  made  more  easy. 

The  Alkali  Inspector’s  report  for  the  years 
1877-78  has  lately  been  published,  and  the  follow- 
ing observations  will  be  of  interest,  as  they  show 
clearly  the  advantage  of  the  direct  method  for  sup- 
pressing nuisances. 

Speaking  of  the  various  noxious  gases  coming 
from  alkali  works,  the  Inspector  says  : — 

‘ ‘ In  other  words,  muriatic  acid  has  been  conquered  to 
a great  extent  than  the  law  anticipated,  but  there  are 
still  arrangements  to  be  made  before  we  can  look  wdth 


entire  satisfaction  to  every  portion  of  the  work.” 

‘ ‘ The  acidity  of  some  chrnmeys  using  coal  only  is 
little  above  0*2,  and  yet  coal  does  decided  injury 
when  works  are  concentrated.  The  mirriatic  acid  is 
not  in  this  comparison  very  small,  if  it  is  not  below  the 
standard  of  0’2,  but  the  number  of  chimneys  giving 
out  muriatic  acid  is  trifling  to  these  giving  out  sulphur 
acids.  Still,  it  is  not  well  to  stop  at  any  point  except 
perfection,  since  there  will  always  be  some  persons  who 
will  fall  short  of  the  aim,  if,  indeed,  everyone  will  not 
do  so  at  times  ; and  I quite  think  that  it  would  be  wise 
to  take  a second  step  as  soon  as  the  present  is  famihar 
to  every  one.  The  public  can  scarcely  imagine  what 
a step  in  advance  signifies  to  the  manufacturer — what 
expense,  what  change  in  apparatus,  what  teaching  of 
men,  what  annoyance  to  foremen,  what  trouble  to 
chemists,  what  complicated  disturbances  in  the  minds 
of  managers,  and  what  anxiety  to  owners,  but  it  must 
be  taken  occasionally. 

“A  good  deal  of  work  has  been  done,  but  the  great 
question  comes  to  me  often  as  to  the  public— to  what 
final  issue  ? Do  trees  grow  where  none  grew  before  ? 
This  can  only  be  said  to  a small  extent,  and  it  is  clear 
that  in  all  South  Lancashire  there  is  a loweriug  of  the 
tone  of  vegetation  ; it  is  less  sturdy,  and  the  trees  are 
less  l)eautiful.  I see  this,  and  I labour  in  the  con- 
tracted field  of  chemical  works,  repressing  some  evil, 
doing  some  good,  I think,  but  not  so  much  as  I wish, 
for  I see  that  it  is  invention  that  is  required,  and  not 
inspection  merely.” 

Dpoii  the  nuisance  arising  from  sulphuretted 
hydrogen  the  report  is  less  satisfactory,  because, 
as  I have  pointed  out,  the  waste  deposits,  except 
when  forming  parts  of  alkali  works,  do  not  come 
under  the  Inspector’s  control.  “ I have  given,” 
says  the  Inspector,  “a  great  deal  of  time  and 
thought  to  the  question  of  sulphuretted  hydrogen; 
and  if  I am  not  successful  in  producing  a process 
which  will  please  the  manufacturers,  and  enable 
them  to  treat  the  Soda  or  tank  waste  in  a satis- 
factory manner,  I am  at  least  able  to  communicate 
some  information  which  will  be  valuable.”  After 
describing  the  proper  mode  of  depositing  the  waste, 
he  sa}"s,  “The  alkali  manufacturers  rely  very  much 
on  this  operation,  and  I am  compelled  to  say  that, 
when  it  is  skilfully  done,  it  is  a success.”  AVith 
this  information,  I have  no  doubt  that,  so  soon  as 
these  deposits  are  placed  under  control,  as  desired 
by  the  alkali  manfacturers,  the  nuisance  will  be 
very  much  diminished. 

I have  considered  the  whole  subject  chiefly  from 
the  alkali  manufacturer’s  point  of  view  ; but  it 
must  be  borne  in  mind  that  this  Bill  not  only  affects 
alkali  manufacturers,  but  almost  every  industry  of 
this  country,  with  the  exception  of  the  manufacture 
of  textile  fabrics.  Is  it  likely  that  these  will  be 
idle  and  submit  to  such  an  unjust  and  inequitable 
clause,  as  the  29th  before  alluded  to  ? Lord 
Midleton  is  quite  right  in  saying  that  an  opposi- 
tion sprang  up  at  a late  period  of  the  session 
which  was  fatal  to  the  Bill,  but  it  was  the  opposi- 
tion of  the  manure,  glass,  salt,  and  copper  manu- 
facturers, who,  when  the  Bill  was  first  introduced, 
did  not  realise  that  it  applied  to  them  as  well  as  to 
the  alkali  manufacturers.  The  Bill  contained 
other  clauses  besides  the  29th,  to  which  objections 
might  fairly  have  been  taken,  and  which  would  re- 
quire amendment,  but  they  were  not  of  such  vital 
importance  as  to  require  discussion  on  the  second 
reading  of  the  Bill,  and  being  of  a more  or  less 
technical  nature,  are  not  of  general  interest. 

I regret  not  being  able  to  deal  with  the  Bill  of 
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this  session,  as  it  is  not  yet  in  the  hands  of  the 
public,  though  according  to  Mr.  Sclater-Booth,  it 
is  said  to  be  very  similar  to  the  measure  of  last  year. 
My  objections,  and  those  of  my  fellow  manu- 
facturers, however,  go  against  the  principle,  and 
not  against  the  wording  of  the  Clause  29,  and 
I am  afraid  it  will  again  be  our  duty  to  oppose 
it.  Whatever  is  worth  doing,  is  worth  doing 
well,  and  I quite  agree  with  Lord  Derby  that 
it  is  desirable  that  the  Bill  which  the  Govern- 
ment proposes  should  be  one  of  a character  likely 
to  deal  effectively  and  permanently  with  the  evil. 
What  is  unjust  can  never  be  permanent,  and, 
I trust,  the  Government  will  amend  the  Bill,  so  as 
not  to  impose  more  burdens  on  manufacturers 
than  are  absolutely  necessary  for  the  protection  of 
the  public,  and  that  it  will  take  care  that  no  such 
inequitable  provision,  as  the  29th  clause  of  the  Bill 
of  last  session,  shall  again  be  permitted  to  be 
introduced  into  the  present  measure,  through  the 
influence  of  those  who  prove  themselves  by  their 
public  u'"terances  to  be  incompetent  to  deal  effec- 
tively or  justly  with  the  subject. 


DISCUSSION. 

Sir  John  Morris  (Chairman  of  the  Manure  Manu- 
facturers’ Association)  said  Mr.  Muspratt  had  dealt  so 
completely  with  the  objectionable  29th  clause,  that  it  was 
hardly  necessary  to  add  anything  with  regard  t o it,  and 
if  his  views  could  be  brought  to  bear  on  the  Legislature, 
so  as  to  modify  this  clause,  if  not  expunge  it  altogether, 
they  would  obtain  what  they  desired.  The  27th  clause 
was  objected  to  in  connection  with  the  Bill  of  last  session, 
which  gave  the  Iccal  authorities  power  to  question  the 
competency  of  the  inspectors  ; but  he  was  glad  to  know 
that  the  Government  had  seen  the  unreasonableness 
of  such  a clause,  and  that  it  was  intended  to  take  the 
entire  control  out  of  the  hands  of  the  local  authori- 
ties. It  must  be  obvious  to  all,  that  if  officers  of 
health  and  local  authorities  were  allowed  to  exercise 
any  influence,  it  would  much  perplex  the  manufacturers. 
With  reference  to  the  29th  clause,  which  involved  the 
rmited  responsibility  of  all  parties  concerned  where  a 
section  of  the  manufacturers  had  done  all  that  could  be 
done,  it  seemed  the  most  unjust  and  extraordinary  pro- 
cedure which  could  be  contemplated  by  any  Legislature. 
Speaking  for  the  manure  trade,  there  was  not  a single 
manufacturer  who  did  not  desire  that  an  inspection 
should  take  place,  and  that  all  should  be  required  to 
adopt  the  best  scientific  measures  kn@wn  to  mitigate 
whatever  nuisance  arose  from  such  manufacture.  He 
was  equally  sure  that  the  principles  which  had  been 
adopted  by  the  largest  makers  had  been  eminently  suc- 
cessful, and  it  would  be  most  unjust  that  they  should 
suffer  for  the  neglect  of  those  who  had  less  sensibility 
t J their  duty. 

Professor  Heaton  said  he  represented  what  might  be 
called  the  other  side  of  the  question;  he  had  given 
evidence  before  the  commission,  and  formed  part  of  the 
d(!putation  to  the  Local  Government  Board ; but,  for 
all  that,  he  could  not  say  he  disagreed  entirely  with  the 
remarks  made  by  Mr.  Muspratt.  He  had  never  been  a 
warm  advocate  of  the  29th  clause  ; and  the  recent  case  at 
Newcastle,  which  showed  that  the  power  of  enforcing  a 
claim  against  manufacturers  collectively  already  existed, 
altered  the  position  very  much  indeed.  He  should  be 
quite  prepared  to  waive  the  clause  rather  than  risk  the 
failure  of  the  Bill.  He  had  always  admitted  that  the 
manufacturers  met  the  question  in  the  most  upright  and 
honourable  manner,  and  showed  a desire  to  do  what 
was  right.  With  regard  to  Clause  27,  he  thought  the 
fears  of  the  manufacturers  were  a little  unreasonable.  As 
things  stood  at  present,  the  clause  could  hardly  be  ex- 


pected to  do  either  good  or  harm  ; but  it  referred  to  the 
possibility  of  action  being  taken  by  the  local  authority, 
in  default  of  action  by  the  cldef  inspector.  Now,  if  the 
chief  inspector  declined  to  act,  there  would  be  such  a j 
primd  facie  case  in  favour  of  the  manufacturer,  that  the  ^ 
local  authorities  would  be  very  slow  indeed  to  interfere  ; i. 
and,  if  they  did,  they  would  have  the  evidence  of  the 
Government  inspector  against  them,  so  that  the  manu- 
facturer would  be  pretty  safe.  But  the  time  might  come 
when  the  chief  inspector— from  old  age  or  some  other 
cause — would  be  much  less  efficient  than  the  present  one,  , 

then  the  law  might  simply  fall  into  abeyance,  and  any 
amount  of  nuisance  might  be  inflicted.  In  such  a ca.so,  , 
the  sanitary  authorities  might  surely  be  allowed  to  iiitei  - 
fere  at  their  own  risk.  He  was  convunced  they  would 
never  do  so  under  ordinary  considerations  ; and,  if  tlicy 
did  in  ordinary  cases,  they  wcu’d  have  no  chance  of 
success. 

Mr.  Wm.  Botly  agreed  generally  with  the  tenour  of  i 
the  paper.  They  must  all  concede  that,  as  a manu- 
facturing nation,  it  v.muld  never  do  to  adopt  measures 
which  would  di’ive  some  of  our  manufacturers  out  of 
the  country.  As  an  ovmer  of  land,  he  knew  that  his 
few  acres  had  increased  in  value  by  proximity  to  a i 
town,  while  his  tenant  had  compensation  in  the  ; 

proximity  to  a good  market  for  Ids  produce,  by  which  | 

the  price,  especially  of  garden  produce,  was  materially 
increased.  He  could  also  corroborate  what  had  been  / 
said  about  manures.  He  had  used  alkali  and  refu.se  i 

on  his  farm,  when  he  occupied  it  himself,  with  i 
considerable  advantage,  and  it  w^as  certainly  not  more  : 

of  a nrdsance  than  farm -yard  manure,  if  so  much.  . 

The  sooner  it  was  ploughed  in  the  better,  and  it  was  ) 

only  a nuisance  when  lying  on  the  surface,  the  same  as  t 
other  manures  were.  He  hoped  the  suggestions  made 
would  meet  with  the  approval  of  the  Legislature. 

Mr.  Henry  Allen  wished  to  say  a w'ord  on  the  use  cf 
alkali  waste  as  manure,  AU  who  lived  in  the  neigh- 
bourhood of  "Widness  and  St  Helen’s  knew  that  it  was  h 
the  sulphuretted  hydrogen  arising  from  the  waste,  and  f 
the  pollution  of  the  brooks,  which  formed  the  greatest  ; 
nuisance  to  the  district.  The  blue  sciun  lay  for  miles  f 
around,  for  he  had  collected  it  from  the  surface  of  a lake,  , 
which  had  been  frozen  over,  two  or  three  miles  from  St.  | 
Helen’s.  This  was  very  injurious  to  plants  ; on  a damp  I 
morning  it  lay  on  the  leaf,  end  when  the  sun  rose  it  dis- 
appeared, but  the  sulphide  was  then  converted  into  sul- 
phate, and  ate  into  the  leaf,  in  many  cases  a hole  beiug 
actually  made  into  it  by  this  corrosive  material.  Now 
that  the  muriatic  acid  was  so  largely  condensed,  the 
sulphur  evolved  from  the  waste  was  the  most  injiurious 
thing  they  had  to  contend  with,  and  that  being  so,  they 
could  but  hail  with  great  satisfaction  the  extensive  use  ' 
of  this  substance  by  farmers  as  manure.  Its  use  had  t 
increased  from  1,200  tons  last  year  to  10,000  tons  f 
this,  and  it  w’as  being  used  by  some  of  the  best  I 
farmers,  well-known  in  the  agrictdtural  world.  They  • 
found  that  all  crops  and  almost  all  soils  were  | 
benefited  by  it.  On  heavy  clays  it  made  the  land  I 
lighter  and  more  easy  to  work ; and  potatoes  were  foimd 
to  come  more  freely  aw*ay  from  the  soil.  Mr.  MTialley 
told  him  he  had  proved  tins  by  using  it  on  one  part  of  f! 
a field,  and  not  on  the  other  ; and  it  also  acted  very 
favourably  on  oats,  wheat,  and  grass.  On  light  land 
it  had  been  found  especially  valuable  for  mangolds  as 
well  as  turnips.  Farmers  had  told  him  that  there  was 
no  need  to  take  any  trouble  to  recommend  it,  for  people  || 
would  soon  find  out  its  value.  It  was  an  interesting  ques-  H 
tion  how  the  manure  operated : it  was  principally  sulphide  ■ 
of  cal  alum,  and  should  be  put  on  the  land  at  the  end  of  the  jj 
year.  He  did  not  agree  with  the  last  speaker  that  the  || 
sooner  it  was  ploughed  in  the  better  ; on  the  contrary,  | 
he  considered  the  longer  it  was  left  the  better ; it 
became  oxidised,  by  exposure  to  the  air,  into  sulphate  of  J 
Hrae,  and  on  furtherexposureit became  carbonate  of  lime,  \ 
by  absorbing  carbonic  acid  from  the  atmosphere.  For  i 
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farmers  it  was  not  an  enriching,  but  rather  an  exhaust- 
iog  manure,  and  necessitated  the  use  of  more  phosphates. 
He  believed  ite  action  was  to  absorb  ammonia  and  so 
increase  the  crop.  Farmers  in  the  neighbourhood  of 
AVidness  had  found  that  all  crops  and  all  lands  were 
greatly  helped  by  the  liberal  use  of  this  substance,  and 
he  believed  they  would  find  in  the  end  that  the  alkali 
manufacturer  was  their  friend  and  not  their  foe, 

Mr.  Botly  said  his  opinion  with  regard  to  ploughing 
in,  applied  especially  to  ammonaical  manures  and  salt. 

Mr.  Allen  said  farmers  were  now  using  this  substance 
verv'  much  for  sprinkling  on  manure  heaps,  where  it 
tended  to  fix  the  ammonia,  rather  than  allow  it  to 
volatilise. 

Dr.  Hewitt  thought  the  thanks  of  the  Society  were 
due  to  Mr.  Muspratt  for  bringing  forward  this  subject. 
The  danger  they  suffered  from  was  having  this  question 
dealt  with  by  those  who  did  not  understand  it.  As 
soon  a.s  the  public  got  to  know  that  the  manufacturers 
were  not  an  unreasonable,  grasping,  avaricious  set 
of  men,  perfectly  regardless  of  their  neighbours’  feel- 
ings, as  they  had  been  regarded  by  some  writers, 
they  would  be  treated  more  fairly.  All  the  alkali 
manufacturers  had  shown  their  desire  to  meet  the 
wants  of  the  public,  by  at  once  submitting  to 
this  special  legislation.  It  was  often  urged  by 
those  who  were  asking  for  collective  liability,  that 
their  whole  difficulty  was  the  grouping  together  of 
works,  and  that  they  could  uot  get  damages,  because 
each  one  laid  the  blame  on  the  others.  But  there  were 
many  instances  to  the  contrary ; and  if  the  facts  were 
examined,  it  would  be  found  that,  practically  spealdng, 
single  isolated  works  had  not  been  at  all  prominent  in 
actions  for  damages,  though,  in  their  case,  the  proof 
was  exceedingly  easy.  For  ten  years  he  had  been 
managing  works  wliich  had  existed  50  years  in  the 
neighbourhood  of  Manchester,  and  during  the  whole  of 
that  time  it  had  never  been  brought  into  a court 
of  law.  He  had  the  strongest  feeling  that  this 
collective  liability  clause  was  absolutely  unneces- 
sary, especially  considering  the  recent  case  at  New- 
castle. The  Acts  iinder  which  they  were  working 
put  them  under  heavy  penalties  if  they  did  not  do  al  I 
that  was  possible ; yet  even  strict  compliance  with 
those  Acts  did  not  protect  them  from  an  action  for 
damages,  and  they  were  liable  to  be  attacked  as  one  of 
a number  of  persons  who  were  doing  that  which,  in 
itself,  was  no  harm.  If  the  amount  of  vapour  sent  out 
from  one  of  the.se  works  was  not  capable  of  doing 
damage,  why  should  the  mere  fact  of  a number  of  such 
works  being  in  close  proximity  render  them  liable  to 
attack?  It  seemed  to  him  very  unjust  to  the  works 
which  happened  to  be  crowded  together,  as  compared 
with  the  isolated  ones.  AVith  regard  to  the  clause  for  which 
one  gentleman  had  expressed  great  admiration,  allow- 
ing of  interference  by  local  Boards,  he  rather  suspected 
that  his  experience  was  chiefly  in  London,  and  that  he  did 
not  know  that  throughout  the  land  there  were  local  Boards 
possessed  of  very  much  less  knowledge  and  intelligence. 
Unfortunately,  in  many  cases,  these  local  Boards  were 
directly  interested,  either  by  the  members  being  en- 
gaged in  agriculture,  or  from  local  and  political  squabbles, 
and  they  were  utterly  unfit  to  deal  with  questions  which 
demanded  scientific  knowledge,  judgment,  and  forbear- 
ance ; hence  he  feared  that  a great  deal  of  the  benefits  of 
the  Act  would  be  destroyed  if  they  were  allowed  to 
interfere.  Looking  at  the  matter  broadly,  these  were 
the  two  great  blots  which  required  to  be  removed  from 
the  Bill ; and  as  they  were  now  told  that  the  Judicature 
Acts  gave  the  power  to  sue  several  defendants  collec- 
tively, it  would  be  a great  pity  to  endanger  the  Bill  by 
seeking  to  include  a provision  which  was  already  in 
exi.stence  elsewhere. 

Mr.  Worsley  (Bristol)  thought  there  must  be  some- 
tiling  more  in  the  29th  clause  than  had  been  referred  to, 
or  there  would  not  be  so  much  anxiety  to  meet  a case 


which  was  already  provided  for.  If  there  was  anyone 
present  who  could  enlighten  the  meeting  on  the  exact 
terms  of  this  clause,  as  it  stood  at  present,  it  would  be 
very  useful. 

Professor  Heaton  said  no  one  yet  knew  what  the 
clause  was  ; they  only  knew  that  the  clause  of  last 
year  was  somewhat  modified. 

The  Chairman  said  this  question  of  Government  in- 
terference with  the  industry  of  the  country  was  neces- 
sarily one  of  a very  wide  character,  and  the  alkali  manu- 
facturers had  shown  a great  amount  of  public  spirit  in 
accepting,  with  the  cordiality  they  had  done,  an  amount 
of  iuterference  in  their  trade  which  they  might  very 
plausibly,  and  perhaps  successfully,  have  resisted.  He 
remembered,  in  1863,  Mr.  Bright  saying  that  if  they 
chose  to  resist  these  restrictions  on  principle,  he  would, 
assist  them  in  so  doing.  But  they  thought  it  better  to- 
submit  to  reasonable  legislation,  based  on  proper 
principles.  There  seemed  to  be  some  danger  of  the  great 
principle  on  which  legislation  was  at  first  founded,  and. 
on  which  only  it  could  be  justified,  being  forgotten. 
It  was  the  House  of  Lords  Committee,  on  the  insti- 
gation of  the  late  Lord  Derby,  which  first  suggested 
this  legislation.  The  difficulty  was  then  adverted  to  of 
selecting  the  guilty  manufactory  in  the  middle  of  a. 
large  group,  and  the  House  of  Lords  Committee  dealt 
with  it.  It  repudiated  the  doctrine  of  combined  liabilitj', 
and  went  on  another  line  altogether,  the  two  principles; 
being  antagonistic.  They  said,  if  you  go  in  for  the 
principle  of  combined  liability,  you  mu.st  give  up  the 
principle  of  individual  inspection  ; but  they  adopted  the 
latter  as  the  sound  principle,  if  carried  out  cautiously 
and  judiciously,  the  other  being  unjust  in  principle, 
and  he  believed  ineffective  in  action.  The  princij:)!© 
was,  you  may  apply  the  law  to  enforce  upon  the 
unenterprising  or  careless  manufacturer  what  had 
been  proved  to  be  practicable  by  the  experience  of 
the  intelligent  manufacturer ; you  may  say  to  the 
negligent  man,  this  has  been  done,  it  can  be 
done,  and  in  the  public  interest  you  must  de 
it.  That  implied  intelligent  and  careful  inspection,, 
such  as  they  had  been  fortunate  enough  to  have 
from  Dr.  Angus  Smith.  He  had  been  found  fault  with 
by  those  who  represented  the  landowners,  and  it  was 
said  he  did  not  imderstand  his  Avork  ; but  he  ventured  to 
differ  from  that  view.  The  outside  public  wished  to  see 
manufacturers  constantly  summoned  in  the  County -court 
and  fined,  but  Dr.  Smith  saAV  a better  way  of  acting.  He 
did  not  hesitate  to  prosecute  in  extreme  cases,  but  he 
much  preferred,  by  a steady,  gentle  pressure,  and  by  the 
influence  of  his  valuable  annual  reports,  to  see  what 
could  be  done.  By  this  means,  they  had  obtained  an 
increased  stringency  of  the  tests  applied  to  the  gaseous 
escapes  from  chimneys  ; and  so  successful  had  this  been, 
that  with  regard  to  the  chief  offender,  muriatic  acid, 
it  was  noAV  no  more  destructive  than  the  sul- 
phurous acid  issuing  ;from  any  ordinary  manu- 
facturing chimney  which  used  coal,  which  in  this 
country  contained  such  a large  amount  of  sulphur  with 
this  important  difference  that,  for  every  cubic  yard  of 
muriatic  acid  which  escaped  at  that  very  weak  degree- 
of  intensity,  many  hundred  cubic  yards  of  sulphur  acids 
were  given  off,  which  no  process  was  loiown  to  be  able 
to  prevent.  So  well  had  this  system  worked,  that  the 
manure  manufactiirers  were  coming  forward  and  asking 
to  be  put  under  the  same  system  of  inspection. 
Probably,  there  were  among  them  intelligent  and  enter- 
prising men,  who  suffered  for  the  bad  processes  of  the 
negligent,  and  they  repudiated  this  delusive  principle 
of  combined  liability,  and  went  in  for  the  sounder 
principle  of  individual  inspection,  and  asked  that 
each  should  be  required  to  adopt  the  best  practical 
means  of  preventing  the  escape  of  offensive  vapours, 
which  had  been  the  principal  reason  for  the  formation 
of  the  society  which  Prof.  Heaton  represented--the 
South  Eastern  Association  for  the  Prevention  of  Noxious 
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Gases.  The  second  great  principle  of  the  Legislature 
of  1863  was  that  of  central  administration,  and  they 
would  be  departing  from  that  in  giving  local  authori- 
ties any  power  whatever.  What  was  required  was  very 
intelligent  inspection,  and  uniform  inspection  through- 
out the  whole  country.  If  you  allowed  local  Boards 
here  and  there,  and  ill-informed  medical  officers  to 
interfere,  you  would  have  one  standard  in  one  part  of 
the  country,  and  another  in  another,  and  introduce  con- 
fusion, which  would  result  in  failure.  He  trusted  it 
would  be  found  that  the  new  Bill  had  largely  modifi,ed 
this  clause.  With  respect  to  the  29th  cause,  if  they 
adopted  the  principle  of  combined  liability,  where 
would  they  be  landed  ? The  atmosphere  of  any 
manufacturing  town  was  so  largely  charged  with  sul- 
phuric acid,  that  it  destroyed  suburban  gardens,  and 
broke  the  hearts  of  those  who  tried  to  cultivate  their 
flowers  and  peaches,  where  now  they  could  hardly  get 
even  grass  to  grow.  Every  factory  and  every  house 
contributed  to  the  result,  and  if  this  doctrine  were 
carried  out,  these  residents  would  be  able  to  combine 
against  all  the  manufactories  in  the  town,  and  get  com- 
pensation for  the  loss  of  the  pleasure  they  formerly 
enjoyed.  If  you  once  admitted  the  principle,  it  must 
go  to  that  length.  Mr.  Botly  said  quite  truly  that,  as  a 
landowner,  he  got  his  compensation  in  the  increased 
value  of  his  land,  but  those  landowners  who  were  so 
anxious  for  combined  liability  wanted  to  have  compen- 
sation twice  over.  He  was  very  glad  the  Society  of  Arts 
had  provided  an  opportunity  for  the  discussion  of  the 
question,  and  he  hoped  the  result  would  be  beneficial. 

Mr.  Muspratt  regretted  that  more  of  the  opposite  side 
had  not  taken  part  in  the  discussion,  because  he  had 
hoped  to  elicit  the  arguments  of  those  who  advocated 
the  29th  clause.  He  had  over  and  over  again  asserted 
that  this  clause,  in  any  shape  whatever,  would  do 
nothing  towards  improving  the  health  of  the  country, 
and  he  could  not  really  understand  w'hy  sanitary 
associations  asked  that  manufacturers  should  be 
collectively  liable.  Professor  Heaton  said  that  now 
it  was  shown  that  the  Judicature  Act  gave  power 
to  proceed  against  several  defendants  collectively 
- -which  was -well  known  before— they  did  not  require 
such  a clause.  But  even  that  did  not  do  them  any  good, 
as  it  would  not  prevent  the  escape  of  noxious  vapours. 
The  only  way  in  which  the  29th  clause  would  act  in  the 
interests  of  health  would  be  by  shutting  up  manu- 
factories altogether.  If  you  wanted  to  do  something 
in  the  interests  of  the  public  health,  try  and  suppress 
the  noxious  vapours  as  they  were  given  out  in  the 
factory.  Mr.  Botly  said  the  waste  was  dug  in  directly, 
and,  therefore,  there  w*as  no  nuisance  from  it  ; but  j 
he  Avas  informed  that  in  the  neighbourhood  of 
Widnes  it  had  been  left  lying  in  heaps,  to  cause  a 
nuisance,  and  that,  in  fact,  it  was  this  which  caused 
that  nuisance  many  people  attributed  to  the  gases 
from  Widnes.  Therefore,  the  use  of  waste  by  the 
farmers  would  not  absolutely  destroy  the  nuisance, 
though,  at  the  same  time,  there  was  no  doubt  it  would 
not  last  long.  The  material  was  put  on  the  land  only 
at  a particular  time  of  year,  and,  as  soon  as  it  became 
mixed  with  the  soil,  all  the  offensive  gases  were  absorbed. 
There  had  been  some  discussion  as  to  how  it  acted  as  a 
manure,  but  he  believed  that  had  not  yet  been  thoroughly 
investigated.  There  wus  no  doubt  that  when  exposed 
to  the  air  rapid  oxidation  took  place,  and  if  that  took 
place  when  mixed  with  the  soil,  it  would,  no  doubt, 
disintegrate  it,  and  make  it  in  a better  condition 
for  yielding  plant  food.  Again,  no  doubt,  on  heavy 
clay  lands  the  sulphur  combined  with  the  iron,  and 
made  quite  porous  what  was  before  a dense  mass. 
Gypsum  had  been  used  almost  from  time  immemorial 
as  a manure,  and  the  waste,  when  oxidised,  became 
converted  into  the  same  substance.  It  was  desirable 
that  this  subject  should  be  investigated  by  agricul- 
tural chemists,  who  might  indicate  new  uses  for  this 
substance,  and  point  out  where  it  could  be  used  with 


advantage.  He  thought  Professor  Heaton  did  not 
quite  understand  their  objections  to  the  27th  clause  as 
it  was  worded  last  year.  It  proAuded  that  any  sanitary 
authority,  or  any  ten  inhabitants  of  a district,  where  a 
work  was  carried  on  so  as  to  be  a nuisance,  must  tell 
the  chief  inspector  to  proceed,  and  if  he  did  not  do  so 
within  a reasonable  time,  in  respect  of  the  alleged 
contravention  of  the  Alkali  Acts,  they  might  apply  to 
the  County-court  for  an  order  to  restrain  the  commis- 
sion of  such  nuisance.  Now,  the  Alkali  Acts  said  that 
the  amount  of  acid  escaping  from  any  works  should  not 
exceed  a certain  quantity  ; how  were  the  ten  inhabit- 
ants of  a district  to  know  whether  the  chief  inspector 
had  done  his  duty  in  respect  of  such  a matter  as  that. 
When  it  came  to  such  fine  distinctions  as  0‘2  grain  per 
cubic  foot,  they  must  have  some  one  on  whose  testimony 
they  could  rely,  and  not  be  given  OA’er  to  medical  officers, 
who  were  not,  as  a rule,  well  versed  in  chemistry. 

Professor  Heatrn  said  liis  remarks  seemed  to  have  been 
misunderstood,  and  repeated  what  he  had  before  said, 
that  it  was  only  in  the  event  of  a chief  inspector  declining 
to  act,  that  this  clause  would  have  any  value  at  all. 

Mr.  Muspratt  thought  that  was  a A'ery  good  reason 
for  omitting  the  clause,  at  any  rate  until  the  present 
chief  inspector  died.  He  wculd  also  point  out  that, 
under  the  present  law,  local  Boards  and  corporations 
had  full  povrers  to  suppress  any  nuisance  which  affected 
the  public  health.  This  Act  was  something  in  addition 
to  the  Public  Health  Act,  and  in  mixing  up  these  local 
Boards  A\dth  an  Act  of  this  kind,  which  was  a general 
Act  laying  down  a new  principle,  under  Avhich  manure 
Avorks,  glass  works,  copper  works,  and  all  works 
evolA’ing’  noxious  gases  would  be  brought  under 
legislation  similar  to  that  affecting  alkaJi  works,  was 
perfectly  unnecessary.  As  he  tmderstood  the  clause, 
it  was  modified  in  the  present  BiU  so  as  to  leave  it 
the  Local  Government  Board  to  take  action,  but  to 
the  clause  in  the  last  Bill  left  it  to  the  County-court  to 
insert  directions  as  to  the  means  to  be  adopted,  or  the 
time  alloAved  for  complying  Avith  the  requirements  of 
the  order.  The  clause  was  altogether  absurd,  and  he 
could  not  understand  scientific  gentlemen  advocating  it. 
It  was  quite  certain  that  if  men  who  understood  the 
subject  Avould  come  and  discuss  it  Avdth  the  alkali  manu- 
facturers, they  would  see  that  such  action  was  not 
desirable.  The  only  other  point  he  need  mention 
related  to  the  Cheshire  landoAvners.  It  was  they 
who  complained  of  Dr.  Angus  Smith,  not  the  sanitary 
authorities.  The  suggestion  both  of  the  27th  and  29th 
clauses  came  from  Cheshire  landoAvners  and  lawyers. 
Because  these  landowners  still  suffered  some  nuisance, 
they  said  Dr.  Angus  Smith  had  not  done  his  duty.  In 
1874,  Dr.  Smith  suggested  that  they  might  work  to 
0‘2  grain  of  hydrochloric  acid  per  foot,  and  they  then 
said  that  if  that  were  done,  everything  would  be  right. 
The  manufacturers  said  it  Avas  almost  impossible  to 
comply  Avith  that  condition,  and  sometimes  it  was  quite 
impossible,  though  it  was  not  one-fifth  of  a grain,  but  10 
or  20  times  that  amount  which  did  the  damage ; but,  how- 
ever, the  Act  was  passed,  and  so  far  as  the  condensation 
of  acid  escapes  was  invoDed,  had  been  successfully  carried 
out.  If  the  waste  deposits  had  then  been  put  under  the 
inspector,  the  complaiuts  of  the  non-cai-rying  out  of  the 
Act  would  not  have  been  made.  It  was  because^  these 
gentlemen  did  not  understand  the  question,  and  did  not 
believe  the  manufacturer,  who  told  them  that  the  nuisance 
really  came  from  the  sulphuretted  hydrogen,  that  they 
wanted  to  introduce  these  clauses.  He  asked  those 
who  had  the  health  of  the  country  at  heart,  not  to  be 
misled,  but  to  try  to  act  with  those  who  desired  to 
carry  on  their  business  with  the  least  annoyance  possible 
to  their  neighbours ; and  if  they  wordd  only  act 
together,  he  was  conAunced  that  an  Act  would  be  passed 
which  would  really  benefit  the  country. 

Ihe  Chairman  then  proposed  a vote  of  thanks  to  Mr* 
Muspratt,  which  was  carried  imanimously. 
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MISCELLANEOUS. 


ARTIFICIi^X  DIAMONDS. 

Professor  Story  Maskelyne,  who  examined  Mr.  J ames 
Mactear’s presumed  “diamonds”  {^ee  Journal,  3 dux.  2, 
1880,  p.  105),  has  written  the  following*  letter  to  the 
Editor  of  the  Times  on  those  produced  by  Mr.  Hannay ; — 

“ SiE, — A few  weeks  since  I had  to  proclaim  the 
failure  of  one  attempt  to  produce  the  diamond  in  a 
chemical  laboratory.  To-day  I ask  a little  space  in  one 
of  your  columns  in  order  to  annoimce  the  entire  success 
of  such  an  attempt  by  another  Glasgow  gentleman. 

“That  gentleman  is  Mr.  J.  Ballantine  Hannay,  of 
Woodboume,  Helensburgh,  and  Sword- street,  Glasgow, 
a Fellow  of  the  Chemical  Society  of  London,  who  has 
to-day  sent  me  some  small  crystallised  particles  pre- 
senting exactly  the  appearance  of  fragments  of  a broken 
diamond. 

“ In  lustre,  in  a certain  lamellar  structure  on  the 
surfaces  of  cleavage,  in  refractive  power,  they  accorded 
so  closely  ,’with  that  mineral  that  it  seemed  hardly 
rash  to  proclaim  them  even  at  first  sight  to  be  diamond. 
And  they  satisfy  the  characteristic  tests  of  that  sub- 
stance. Like  the  diamond,  they  are  nearly  inert  in 
polarised  light,  and  their  hardness  is  such  that 
they  easily  scored  deep  grooves  in  a polished 
surface  of  sapphire,  wliich  the  diamond  alone  can 
do.  I vas  able  to  measure  the  angle  between  the 
cleavage  faces  of  one  of  them,  notwithstanding  that  the 
image  from  one  face  was  too  incomplete  for  a very 
accurate  result.  But  the  mean  of  the  angles  so 
measured  on  the  goniometer  was  70  deg.  29 min.,  the 
correct  angle  on  a crystal  of  the  diamond  being 
70  deg.  31*7  min.  Finally,  on'e  of  the  particles,  ignited 
on  a foil  of  platinum,  glowed  and  gradually  disappeared 
exactly  as  mineral  diamond  would  do. 

‘ ‘ There  is  no  doubt  whatever  that  Mr.  Hannay  has 
succeeded  in  solving  this  problem,  and  removing  from 
the  science  of  chemistiy  an  opprobrium  so  long  adhering 
to  it ; for,  whereas  the  larger  part  of  the  great  volume 
recording  the  triumphs  of  that  science  is  occupied  by 
the  chemistry  of  carbon,  this  element  has  never  been 
crystalise<l  by  man  till  Mr.  Hannay  achieved  the 
triumph  which  I have  the  pleasure  of  recording  to.day. 
His  process  for  effecting  this  transmxitation,  hardly  less 
momentous  to  the  arts  than  to  the  possessors  of  a wealth 
of  jewelry,  is  on  the  eve  of  being  annoimced  to  the 
Royal  Society. 

“ I am.  Sir,  your  obedient  servant, 

“ N.  Story  Maskelyxe. 

“Mineral  Dejmrtment,  British  Museum,  Feb.  19  ” 


CORRESPONDENCE. 


THE  ELTHRATES  V.VLLEY  RAILWAY. 

Had  not  time  pressed  so  much  last  Wednesday  even- 
ing, I should  have  desired  to  make  one  or  two  remarks 
upon  this  important  subject. 

Mr.  Scott  Russell,  in  condemning  the  idea  of  the 
traps -shipments  of  goods  and  their  land  transit  across 
Mesopotamia,  appeared  totally  to  ignore  the  fact  that 
for  many  years  the  great  Peninsular  and  Oriental  Com- 
pany adopted  such  means  in  respect  to  the  cargoes  of 
their  steamers  across  the  Isthmus  of  Suez,  and  as  is  well 
known,  with  very  successful  results,  pecuniary  and 
otherwise.  Similar  measures  had  been  taken  previously 
by  the  private  enterprise  of  the  late  Lieut.  T.  Waghom^ 


R.N.,  the  indefatigable  pioneer  of  the  Overland  Route^ 
aided  by  his  associates.  I would,  however,  by  no 
means  say  that  under  the  existing  circumstances  of 
traffic,  such  trans-shipments,  &c.,  of  heavy  goods  could 
now  be  made  profitable,  but  for  mails,  passengers,  and 
troops,  the  projected  route  might  prove  to  be  of  the 
highest  utility. 

Further,  it  seemed  to  me  that  in  Mr.  Scott  Russell’s 
advocacy  of  the  through  rail  to  India,  he  seemed  to 
forget  that  the  instance  he  named,  of  the  present  rail  to 
Belgrade,  to  be  probably  ultimately  extended  to  Con- 
stantinople, was  not  wholly  designed  at  once,  and. 
therefore,  I take  it  that  if  the  rail  to  India  be  desirable,, 
there  are  excellent  reasons  for  it  being  constructed 
in  portions  through  the  best  routes  as  may  be  decided 
upon,  and  in  time,  possibly,  the  whole  distance  may  be 
completed. 

Then,  too,  I think  Mr.  Scott  Russell  appeared  to  lose 
sight  of  the  great  importance  of  the  work  on  Imperial 
grounds. 

I think  it  should  also  be  \vell  borne  in  mind  that  the 
Indian  port  to  which  this  projected  railway  naturally 
points  is  Kurrachee,  and  that  this  is  the  port  which, 
owing  to  the  recent  completion  of  the  Indus  Valley 
(State)  Railway,  is  rapidly  becoming  the  great  landing 
place  for  the  traffic  to  Scinde,  the  Punjab,  and  the 
North  West  Provinces,  &c. 

The  general  opinion  of  the  meetiug  appeared  to  be 
quite  in  favour  of  the  project,  though  some  of  the 
details  might  be  somewhat  altered  from  what  Mr.  Andrew- 
sketched  out  in  his  most  able  paper  ; and  he  himself  ex- 
pressed his  entire  willingness  to  discuss  such  so  soon  as 
the  primary  conception  be  resolved  to  be  carried  into 
effect.  Feaxk  Taylee,  F.R.G.S. 

156,  Leadenhall-street,  E.C., 

February  2Uth,  1880. 


TR.kDE  BETWEEN  INDIA  AND  THE  CHINESE 
DOMINIONS. 

The  supplement  of  the  Gazette  of  India,  dated 
November  8th,  1879,  contains  an  interesting  report  on 
the  Chinese  tea  trade  with  Tibet,  by  Mr.  E.  Colborne 
Baber,  her  Majesty’s  Consul  at  Chung-ching  (or  Chung- 
king, a town  of  Sz’chuen,  at  the  confluence  of  the  Fu 
with  the  Yangtsz  River) . He  estimates  the  quantity  of 
tea  passing  from  Tachien-lu,  in  Sz’chuen,  through 
Batang  to  Tibet,  at  ten  million  Engli,sh  pounds.  The 
quality  of  the  article  is  described  as  ‘ ‘ the  merest 
rubbish;”  and  it  is  further  said  that  “the  sweepings 
of  Assam  would  make  better  tea  than  the  Tibetans 
have  ever  drunk.”  Payment  for  this  refuse  tea  is  made 
at  Tachien  in  the  rupees  of  India,  which  are  stated  to 
have  poured  into  Tibet  so  abundantly  during  the  last 
fifteen  years  as  to  have  become  the  currency  of  the 
country,  a circumstance  which  may  have  had  some  in- 
fluence on  the  silver  question.  The  rupee  is  called 
“ peiling-tchran-ka,”  or  English  coin,  but  the  deriva- 
tion of  peiling  is  xinknown  to  Mr.  Baber.  Peiling,  or 
peling,  is  the  Chinese  form  of  Fering,  Feringhi,  or 
Frank,  the  -well-known  common  name  of  Europeans  in 
the  East. 

Wlxether  Assam  tea  has  ah’eady  found  its  way  into 
Tibet  may  be  doubtful,  as  the  trade  in  the  Chinese 
article  appears  to  be  monopolised  by  the  Lamas,  who 
ace  reported  by  Mr.  Baber  to  speculate  largely  in  it, 
and  store  up  considerable  quantities  in  their  Lamaseries. 
The  circulation  of  Assam  tea  may,  therefore,  be 
obstructed  by  this  means ; and  smuggling  in  opposition 
to  a priesthood,  who  penetrate  the  inmost  recesses  of 
dwellings,  woxild  be  attended  with  uncommon  liability 
to  exposure.  But  it  seems  not  improbable  that  some 
among  the  Lamas  themselves  may  be  found  di.sposed 
to  take  up  the  superior  Assam  tea  as  a means  of 
competing  -with  their  brethren,  who  have  greater 
advantages  with  the  Chinese  article.  The  demand 
for  tea  in  Tibet  is  universal,  while  the  supply  is  said  to 


290 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Februahy  27,  1880. 


be  so  inadequate  that  “ a vast  majority  of  Tibetans  are 
imable  to  procure  it,  or  at  any  rate  enough  of  it.” 

Mr.  Baber  derives  evidence  of  a very  extensive  trade 
between  India  and  Tibet — extending  as  far  east  as 
Tachien-lu,  in  the  province  of  Sz’chuen,  in  China  proper 
— from  the  use  of  rupees,  and  of  many  articles  of  Indo- 
T^uropean  origin.  The  facility  of  the  trade  is  attested 

the  introduction  into  Tibet  of  such  conunon  articles 
as  the  tin  platters  of  our  cheap  hardware  shops, 
■embossed  on  the  edge  with  the  Roman  alphabet,  and  in 
the  centre  with  a bust  of  the  Prince  of  Wales  or  some 
•other  celebrity.  These  have  become  the  dinner  plates 
of  the  country,  so  far  as  any  are  used.  British  army 
buttons  are  very  common,  and  the  anua  coin  is  imported 
■from  India  to  serve  as  a superior  kind  of  button. 
Taking  the  presence  of  such  articles  as  indicative  of 
facility  of  transit,  the  great  quantity  of  rupees  is 
^considered  to  prove  the  extent  of  the  trade. 

This  commercial  intercourse  ie  said  to  cross  the  whole 
breadth  of  Tibet,  and  the  absence  of  any  British  consul 
•or  diplomatic  agent  at  Lhassa  is  much  deprecated. 
A Nepalese  officer  is  permitted  to  reside  there,  as  the 
representative  of  the  Ghoorka  rajah,  in  accordance  with 
the  treaty  of  1856,  between  the  Ghoorka  and  Tibetan 
Governments.  There  is  also  said  to  be  a representative 
©f  the  Rajah  of  Jummoo  at  Lhassa. 

Mr.  Baber  urges  the  inadequacy  of  temporary  ex- 
ploring or  commercial  missions  for  trading  purposes, 
and  he  advises  the  negociation  of  a convention,  coupled 
with  the  establishment  of  a permanent  consulate  at 
Lhassa,  to  counteract  the  adverse  influence  of  the 
resident  Chinese  legates,  and  of  the  Lamas.  He  re- 
marks that  “the  Tibetans,  with  their  fondness  for 
tea  and  their  dislike  of  Chinamen,  would  be  the 
first  to  welcome  the  best  wares  to  the  best 
market  by  the  shortest  road.”  As  these  observations 
emanate  from  "^^a  prominent  member  of  the  British 
Consular  Service  in  China,  stationed  on  the  borders  of 
T ibet,  they  may  be  regarded  as  a remarkable  support  of 
the  advocacy  of  similar  views  by  Indian  officials.  With 
reference  to  the  friendly  disposition  of  the  Tibetan 
people  towards  the  Indian  Goverment,  it  should  always 
be  remembered  that  India  is  the  Holy  Land  of  their 
Buddhistic  religious  faith,  and,  such,  it  must  ofPer 
peculiar  opportunities  of  conciliating  them.  The  work 
•of  Dr.  Rajendralala  Mitra,  on  “Bu&ha  Gaya,”  would, 
doubtless,  be  very  acceptable  to  the  Lama  rulers  in 
Tibet,  Urga,  and  Pekm ; and  the  attention  which 
Buddhist  remains  are  receiving  from  the  British  in 
India,  Ceylon,  and  British  Burma,  and  even  in 
Afghanistan,  would,  doubtless,  be  viewed  with  satis- 
faction by  the  Lama  priesthood.  Lhassa  is  only  about 
200  miles  from  the  Indo-Chinese  frontier,  or  little  more 
than  half  of  the  distance  between  Calcutta  and  Dar  jiling. 
Mr.  Baber  remarks  that  the  distance  between  Lhassa 
nnd  Calcutta  is  less  than  that  between  Paris  and  Berlin. 

In  drafting  the  convention,  there  is  a danger  of  its 
scope  being  restricted  by  some  limited  object  like 
Indian  tea.  Such  was  the  fatal  characteristic  of  the 
missions  to  the  rebel  Atalik  Ghazi,  which  also  fell  under 
the  objections  expressed  by  Mr.  Baber  against  proceed- 
ings of  a temporary  character.  The  trading  connected 
with  those  missions  was  also  attempted  on  the  mistaken 
basis  of  selling  to  an  impecunious  people,  instead  of 
buying  in  a country  abounding  in  raw  produce,  or 
capable  of  it,  and  so  affording  the  settlers  the  means  of 
becoming  customers  of  manufactures  in  turn.  The 
encouragement  of  that  disintegration  of  the  Chinese 
dominions  has  also  proved  to  be  a political  blunder  in 
more  than  one  point  of  view,  suffice  it  to  say  that  while 
it  serv^ed  to  open  one  hundred  miles  of  frontier  to  our 
trade,  for  a short  period,  it  was  calculated  to  close  more 
tightly,  if  possible,  the  remaining  two  thousand  miles. 

The  proposed  convention  should  not  only  embrace  China 
and  Tibet,  but  also  the  rest  of  the  inland  possessions  of 
China,  west  of  the  1 8 provinces,  and  Manchuria.  It  should 
provide  for  transit  through  Nepal,  Sikkim,  Botan,  and 


the  tribes  eastward,  so  far  as  the  Chinese  and  Tibetan.s 
are  concerned,  especially  with  regard  to  the  passage  of 
laden  flocks  employed  in  the  delivery  of  wool  and  other 
raw  produce  along  the  whole  line  of  the  Himalayan 
basement.  Wool  is  the  great  staple  of  the  Chinese 
possessions  conterminous  with  India,  and  stretching 
back  to  the  Russo -Chinese  frontier.  By  its  export,  the 
flock  owners  and  people  at  large  would  be  enriched, 
made  peaceable  and  contented  subjects  of  China,  and 
friends  of  ourselves ; for  as  sellers  of  the  raw  material 
they  would  soon  become  customers  for  the  manu- 
factured article,  and  thus  while  our  British  industries 
would  be  supplied  with  a new  field  for  produce 
of  unlimited  amount,  those  industries  would  also 
find  a new  market  for  their  manufactured  goods 
at  the  same  time.  The  sheep  as  a beast  of  burden, 
tested  by  our  o^vn  officers,  solves  the  whole  ques- 
tion of  mountain  transit,  and  leaves  it  mainly  to 
native  discretion,  supplemented  only  by  such  improve- 
ments as  the  native  traders  themselves  may  desire. 
Great  engineering  exploits,  like  the  Dalhousie -road,  are 
xmcalled  for,  and  a needless  expense.  It  will  be  obvious, 
that  in  providing  for  an  import  of  w'ool  across  the 
Indo-Chinese  frontier  for  shipment  or  otherwise,  that 
the  export  of  tea  and  other  Indian  or  European  pro- 
ducts into  Tibet  is  commercially  anticipated,  and  if  the 
Chinese  consent  to  the  export  of  wool  they  will  scarcely 
be  in  a position  to  resist  any  import  that  may  be  pre- 
ferred by  their  own  people  in  exchange,  and  thus  the 
diplomatic  arrangement  for  the  admission  of  Indian  tea 
will  be  at  least  facilitated. 

Mr.  Baber  takes  objection  to  the  proposed  opening  of 
a direct  route  between  Assam  and  Batang.  The  point 
is  to  connect  Assam  with  the  populous  prownce  of 
Sz’chuen,  not  merely  on  behalf  of  Indian  tea,  but  in  the 
general  interests  of  commerce,  which  scarcely  reaches 
that  inland  region  from  the  Chiuese  seaboard,  wldle  it 
could  not  fail  to  spring  up  between  these  two  inland 
provinces  if  political  obstructions  were  removed.  Those 
which  may  be  fairly  due  to  the  mountain  tribes  would 
melt  away,  before  the  concurrent  influence  of  the  two 
empires. 

The  direct  route  between  Assam  and  Sz’  chuen  passes 
from  Sudiya  in  Assam  through  Ruima  and  Chusi, 
which  are  seats  of  Chinese  and  Lama  officials.  Whether 
Batang,  or  some  poiut  lower  down  the  Kincha  River, 
should  be  selected  to  enter  Sz’chuen  is  indifPerent, 
although  Batang  is  admitted  t«  be  a town  of  great 
importance  to  the  Chinese  in  communicating  between 
Sz’chuen  and  Tibet.  Our  aim  is  to  reach  the  heart  of 
Sz’chuen.  So  far  from  desiring  to  reach  Tibet  from 
India  by  way  of  Batang,  it  is  believed  that  the  Chinese 
themselves  would  much  more  easily  reach  Lhassa 
through  Assam,  and  that  if  the  route  were  opened  be- 
tween Sz’chuen  and  Assam  the  Chinese  would  use  it  to 
reach  Lhassa  on  account  of  its  superior  facilities. 

With  regard  to  intercourse  between  Assam  and 
Yunnan,  probably  the  route  across  the  Patkoi  Moun- 
tains and  through  Burmah,  is  deserving  of  attention, 
and  the  interest  which  Mr.  Peal,  of  Assam,  takes  in 
that  route,  is  likely  to  lead  to  its  early  examination. 

A convention  to  remove  obstructions  to  intercourse 
between  India  and  the  Chinese  dominions  is  well  calcu- 
lated to  cement  the  interests  of  the  tw'o  empires,  by 
opening  up  a new  and  abimdant  field  for  the  develop- 
ment of  the  raw  products  required  by  the  enlarging  de- 
mands of  growing  populations,  as  well  as  a new  market 
for  manufactures.  A^stglo-Htdian. 


NOTES  ON  BOOKS. 


Sewage  Disposal.  By  Henry  Robinson,  M.Inst.C.E. 
London  : E.  and  E.  N.  Spon,  1880. 

The  author  has  confined  himself  in  this  book  to  the 
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consideration  of  such  systems  as  he  considers  of  the 
most  importance.  The  information  is  condensed  from 
data  collected  by  Mr.  Robinson  “ when  advising 
sanitary  authorities  as  to  the  best  means  of  sewering  their 
towns,  and  of  purifying  the  sewage,  or  of  otherwise 
disposing  of  it.”  Rivers’  pollution  (with  reference  to 
the  Thames  and  the  sewage  of  London),  filtration, 
irrigation,  chemical  treatment,  the  Lime,  Coventry, 
and  ABC  processes,  sewage  sludge,  and  the  discharge 
of  sewage  into  the  sea,  are  subjects  discussed  in  the 
various  chapters. 


Eeramic  Art  of  Japan.  By  G-eorge  Ashdown  Andsley 
and  James  Lord  Bowes.  Parts  1 to  7 ; folio.  Liver- 
pool, 1875-79. 

Tliis  work,  which  forms  two  folio  volumes,  is  now 
completed  by  the  issue  of  the  seventh  part.  It  consists 
of  an  introductory  essay  upon  Japanese  art,  illustrated 
by  twelve  photo-lithographic  and  autotype  plates,  and 
a dissertation  on  the  keramic  productions  of  Japan, 
illustrated  by  fifty-one  coloured  plates.  The  second 
volume  ends  with  a list  of  marks  and  monograms. 


The  Magazine  of  Art.  Vol.  2.  London : Cassell, 
Fetter,  Galx>in,  & Co. 

This  volume,  like  the  pi-evnous  one,  contains  articles 
on  the  various  subjects  connected  with  the  different 
fields  of  art,  such  as  painting,  sc'alpture,  engraving, 
etching,  china,  and  lace.  Natural  scenery,  as  the 
sketching  ground  of  the  artist,  also  is  not  forgotten. 


Vere  Foster’s  Public  School  Writing  Copy  Books,  Nos. 

1 to  10.  Loudon  : Blackie  & Son. 

A series  of  books,  commencing  with  strokes,  easy 
letters,  and  short  words,  and  ending  with  sentences,  in 
which  each  word  is  written  from  beginningtoendwith- 
out  lifting  the  pen. 


GENERAL  NOTES. 

o 

International  Educational  Congress. — It  is  proposed 
to  hold  a “Congre-f  luternational  de  I’Easeignenieni  ” at 
Brusrels,  in  September  of  the  present  year,  under  the  presi- 
dency of  M.  Yanhumbeeck,  Minister  of  Public  In^trucMi.u, 
There  will  be  tix  section-*,  dealing  with  the  following  sub- 
jec's: — 1.  Primary  instruction,  creches,  and  bind*  r-gar'en-* ; 
2.  Middle  education;  3.  Higher  education;  4.  Spcciil, 
professional,  technical,  agricultur-al,  and  cornniercial  educa- 
tion ; 0.  Popular  instruction— lectures,  libraries,  museums, 
and  societies ; 6.  Scholastic  hygiene. 

Building  Exhibition. — An  Exliihition  of  Building 
Appliances  and  Manufactures  is  about  to  be  held  at  tho 
Atfricultnral-hall,  Islington,  fr  mi  the  12  h to  the  17ih  of 
April.  The  colLc'ion  will  bo  divided  into  five  sections, 
viz.: — 1.  Arcbitfcture ; 2.  Construction;  3.  Engiueeric?  ; 
4.  Decora* ion  ; 5.  Furniture.  Toe  subdivisions  will  be 
arr  nged  fO  as  to  include  nearly  every  appli-rnce  of  house 
building  and  furnishing,  and  many  objects  prepared  for  tbe 
M-ilbourue  Exhibition  are  expeclei  to  be  shown  here  before 
their  despatch  to  Ans'ralia. 

Millers’  International  Exhibition. — The  fivst  Inter- 
national Exhibition  given  under  the  auspices  of  the  Millers’ 
National  Association  (United  States)  will  be  opened  at  Cin- 
cinnati on  May  31st,  1880,  and  continue  open  for  two  weeks. 
Prem'ums  are  offered  in  11  classes,  viz. : — 1.  Motive  Power. 
2.  Steam  Boiler  and  Engine  Fittings.  3.  Milling  Ma- 
chinery and  Millers’  Supplies.  4.  Grain.  5.  Products  of 
the  Mill.  6.  Bread,  Crackers,  &c.  7.  Baking  Powder  and 

Yeast.  8.  Bags,  Bagging,  &c.  9.  Scales.  10.  Barrel 

Labels.  11.  Miscellaneous,  including  a premium  of  100 
dollars  for  bast  paper-bag  machine,  and  one  of  100  dollars 
best  cracker  raa'h'nery. 


Pittsburgh  Glass  Trade. — The  glass  manufacture  of 
Pittsburgh,  which  is  usually  considered  to  ba  the  iron 
metropolis  of  the  United  States,  are  growing  in  importance. 
Thera  are  in  the  town  and  neighbourhood  75  glassworks,  of 
which  24  make  table  ware,  24  window  glass,  8 fruit  jars, 
10  green  and  black  glass  bottles,  9 chimney  glasses.  The 
factories  contain  700  pots,  employ  5,550  people,  and  turn  out 
a product  valued  at  above  six  millions  of  dollars.  By  far 
the  greater  portii  n of  this  is  for  home  consumption,  the 
experts  not,  as  yet,  being  on  a very  large  scale,  though  they 
are  steadily  increasing : — 

Year.  Value. 

1870  530  654  dols. 

1871  466,447  „ 

1872  547.112  „ 

1873  627  562  „ 

1874  631,827  „ 

City  and  Guilds  of  London  Institute.  — A letter 
was  recently  addressed  by  L -rd  Selborne,  F.R.S.  (ohair- 
rnan  of  t’ue  Council),  and  Mr.  F.  J.  Bramwell,  F.R.S. 
('■hairman  of  the  Executive  Committee),  to  the  Prince  of 
Wales,  as  president  of  her  Majesty’s  Commissioners  for 
the  Exhibition  of  1851,  in  which  proposals  were  made 
for  building  a Central  Institution  or  College  for  Advanced 
Ttchnical  Elucation,  at  a cost  of  £50,000  and  upwards, 
on  a plot  of  land  frmting  the  Exbibition-road,  South 
Kensington,  and  for  maintaining  the  same  fully  fitted  and 
equipped  with  all  suitable  appliances  at  an  annual  charge  of 
at  least  £5,000  p“r  annum  over  and  above  the  amount  of 
fees  received.  It  is  now  announced  that  the  Executive 
Committee  of  the  Commi-sioners  of  1851  are  prepared  to 
recommend  the  accep*ance  of  thes-s  proposals  made  on  behalf 
of  the  City  and  Guilds  of  London  Institute. 


THE  LIBEARY. 

The  following  works  have  been  presented  to  the 
Library : — 

Sanitas  Sanitatura  et  omnia  Sanitas.  Vol.  1.  By 
Richard  Metcalfe,  F.S.S.  (London  : Co-operative 

Printing  Company,  1877.)  Presented  by  the  Author. 

Notes  on  the  Van  Mine.  By  C.  Le  Neve  Foster, 
B.A.,  D.Sc.  (Reprinted  from  the  Transactions  of  the 
Royal  Geological  Society  of  Cornwall.)  Presented  by 
the  Author. 

Description  of  the  Machinery  and  Apparatus  for  a 
Gunpowder  Factory.  By  James  A.  C.  Hay,  C^E. 
(Birmiugham : Martin  Billing,  Son,  and  Co.,  1877.) 
Presented  by  the  Author. 

Wood- working  Machinery;  its  Rise,  Progress,  and 
Construction,  with  Hints  on  the  Management  of  Saw- 
mills, and  the  Economical  Conversion  of  Timber.  By 
M.  Powds  Ball,  C.E.  (London  : Crosby  Lockwood  and 
Co.,  1880.)  Presented  by  the  Publishers. 


MEETINGS  OF  THE  SOCIETY 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock:— 

March  3.— “The  History  of  Musical  Pitch.”  By 
ALEX.VNDER  J.  Ellis,  E.R.S.  Dr.  Pole,  F.R.S.,  will 
prc.side. 

March  10.  — “ Recent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.  ” By  J onx  Sparkes.  Sir  Philip 
CuxLiFFE  Owen,  C.B.,  K.C.M.G-.,  will  preside. 

March  17. — “ The  Art  of  the  Silversmith.”  By  W. 
Herbert  Singer. 

April  7.—“  Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Robins,  F.S.A.,  F.R.I  B.A. 

April  14. — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  E.S.A. 

April  21. — “The  Present  System  of  Obtaining 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  AV.  Holman  Hunt. 


Year.  Value. 

1875  691,310  dols. 

1876  628,121  „ 

1877  658,061  „ 

1878  839,682  „ 
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li^-DIAX  SECTI02f. 

Friday  Evenings,  at  Eight  o’clock  : — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambf.ry. 

May  7. — “ The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R  C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

Foreign  asb  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock:  — 

March  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 

R.N. 

April  6. — “Art  in  Japan.”  By  C.  Pfoundes. 

April  27. — “Iceland  and  its  Resources.”  By  C.  G. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Slbree,  jun., 

E. R.G.S. 

Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

March  11.  — “Balmain’s  Luminous  Paint.”  By  C. 
W.  Heaton,  F.C  S.  Professor  H.  C.  Roscoe,  F.R.S., 
will  preside. 

April  8.  — “On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Friswell,  F.C.S. 

April  22. — “ Oa.  Some  Recent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  R.E., 

F. R.S. 

!May  13  — “ On  some  Physical  Apph cations  of 
Eight.”  By  Prof.  W.  G.  Adams,  F.R.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock : — 

The  Second  Course,  “ On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Solas,  F.C.S. 

Lecture  Y. — March  1. 

Ebonite  or  vulcanite.  Its  manufacture.  Chemical 
and  physical  properties.  Apphcation  in  the  useful  and 
ornamental  arts.  Substitutes  for  India-rubber. 

Lecture  VI. — March  8. 

Gutta-percha.  Sources.  Chemical  nature  and  | 
phj'sical  properties.  Purification.  Applications  in  con-  i 
nection  with  the  industrial  arts.  Vulcanisation  of  i 
gutta-percha.  j 

The  Third  Course  wiU  be  by  Mr.  R.  "W.  Edis,  I 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It  i 
”».vill  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; May  3,  10. 

Mcrubcrs  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  ( ach  Cantor  Lecture.  Boohs  of  tichets  for  the 
purpose  Avere  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  AI  arch  1 st.  . .SOCIETY  OF  ARTS,  J ohn-.street,  Adelphi, 
AV.O.,  8 p.m.  (Cantor  Lectures.)  !Mr.  Thomas  Bolas, 

‘ ‘ Tlie  Manufacture  of  India-Rubber  and  Gutta-Percha.” 
(Lecture  V.) 

Fanners’  Club, Inns  of  Court  Hotel,  Holbom,  AV.C.,  4p.m. 
l*rof.  Piitchurd,  “ Hereditarj*  Diseases  in  Cart  Horses.”  i 


Royal  Institution,  Albermarle-street,  W.,  3 p.m.  5 p.m.* 
General  Monthly  Meeting. 

Societj'  of  Engineers,  6,  A\'estminster-chaml)ers,  7-i  p.m. 

Mr.  G.  M.  "Ward,  “ The  Utilisation  of  Coal  Slack  in  the 
Manufacture  of  Coke  for  Smelting.” 

Royal  United  Serv-ice  Institution,  A\Tiitehall-yard,  S.W'., 
p.m.  Mr,  B.  B.  Hotchkiss,  ” Hotchkiss’  Revolving 
Guns.” 

Medical,  11,  Chandos-street,  W.,  83  p.m. 

Victoria  Institute,  7,  Adelphi  - teixace,  W.C.,  8 p.m. 

Paper  by  Prof.  Stokes,  Sec.  R.S. 

London  Institution,  Finsbmy-circus,  E.C.,  5 p.m.  Dr. 

B.  W.  Richardson,  “ Health  and  Dress.”  j 

Medical  and  Chirurgical,  53,  Berners-street,  Oxford-street, 
S.W.,  8^  p.m.  Annual  Meeting. 

Tuesday,  March  2nd... Royal  Institution,  Albemarle-street,  W.,  1 

3 p.m.  Prof . Schiifer,  “ Physiology  of  Muscle.”  (Lec- 
ture A'lTI. ) 

Central  Chamber  of  Agriculture  (at  the  House  of  tuf. 
Society  of  Arts),  11  a.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8p.m.  1.  Discussion  on  “ Asphalte  and  Mineral 

Bitumen  in  Engineering  AVorks.”  2.  Mr.  H.  E.  Jones, 

“ 'The  Purification  of  Gas.” 

Pathological,  53,  Berners-street,  Oxford-street,  W., 81  p.m. 
BibUcal  Archceology,  9,  Conduit-sti-eet,  AV.,  8^  p.m. 
Zoological,  11,  Hanover-square,  AV.,  81p.m.  1.  Mr.  AV, 

A.  Forbes,  “Contributions  to  the  Anatomy  of  Passerine 
Birds.”  (Part  I.,  “ The  Sti-uctuie  of  the  Stomach  in 
certain  genera  of  Tanagers.”)  2.  Messrs.  Sclater  and 
Sahin,  “ New  Species  of  Birds  from  Eastern  Ecuador.” 

3.  Air.  Howard  Saimders,  “ The  Sea  Birds  collected  by 
Lord  Lindsay’s  lYansit  Expedition  to  Mauritius.”  4.  ■ 

Mr.  A.  G.  Butler,  “New  and  little-known  Butterflies 
from  India.”  | 

Wednesday,  March  3rd. ..SOCIETY  OF  ARTS,  John-street,  j 
Adelphi,  W.C.,  8 p.m.  Mr.  Alexander  J.  Ellis,  “ IRe  I 
History’  of  Musical  Pitch.”  ! 

Entomological,  11,  Chandos-street,  W.,  7 p.m. 
Pharmaceutical,  17,  Bloomshurj'-square,  AV.C.,  8 p.m. 

1.  Professor  Redwood,  “ The  Diffusive  Properties  of 
some  Preparations  of  Iron.”  2.  Mr.  Henry  G.  Greenish, 
“Note  on  Canthai-ides.”  3.  Mr.  J.  C.  Thresh,  “A"olu- 
metric  Determination  of  Alkaloids.” 

AiTheeological  Association,  32,  Sackrillc-street,  AA'.,  8 p.m. 

1.  Dr.  Phene,  “Recent  Excavations  at  Pergamos.”  2. 

Mr.  Jas.  Stevens,  “ Romano-British  Interment,  Fir- 
grove,  Hants,  recently  discovered.” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m . 
(C'roonian  Lectures.)  Dr.  Cayley,  “Some  Points  in  the 
Pathology  and  Treatment  of  T)-phoid  Fever.”  (Lecture 

1. ) 

Thursday,  March  4th... Royal,  Burlington-house,  W.,  p.m- 
Capt.  Noble  and  3klr.  F.  A.  Abel,  “ Fired  Gunpowder. 
Note  on  the  Existence  of  Potassium  Hyposulphite  iu 
the  Solid  Residue  of  Fired  Gunpowder.” 

Antiquai-ies,  Burlington-house,  W.,  8.^  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Dr.  Gunther’s 
postponed  paper,  “ A Phosphorescent  Organ  in  Pishes.” 

2.  Mr.  E.  M.  Holmes,  “ Codilium  gregarinum  (A.  Braun; 
as  a new  British  Alga.”  3.  Mr.  J.  Jenner  Weir, 
“Abnormal  Head  of  Antilocapra  americana."  4.  Dr. 

F.  Day,  “ The  Hebridal  Argentine.” 

Chemical,  Burlington-house,  W.,  8 p.m.  Professor  T.  E. 
Thorpe,  “ The  Relation  between  th.''  Molecular  Weight 
of  a Body  and  its  Specific  Grarity  when  in  the  Liquid 
State.” 

London  Institution,  Finsbu^-circus,E.C.,  7 p.m.  Mr.  E. 

J.  Watherston,  “ The  History  of  Gems.” 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Alhemarle-sti-eet,  W.,  3 p.m.  Prof. 

Dewar,  “ Recent  Chemical  Progress.”  (Lecture  A'l. 

Royal  Swiety  Club,  Willis’ s-rooms,  St.  James’s,  S.AV., 

6 p.m. 

Ciril  and  Mechanical  Engineers,  7,  Westminster-chambep, 
S.W.,  7 p.m.  Mr.  R.  Harkness  Twigg,  “ The  Beneficial 
Action  of  ]Mind  on  Matter.” 

Archaeological  Institution,  16,  New  Bm-lington-street,  W., 

4 p.m. 

Friday,  March  5th.  . .Roval  United  Serrice  Inst.,  AVhitchall-yard, 

3 pm.  Mr.  Donald  Cxu'rie,  “ The  Adaptation  of  Ocean 
Steamers  to  AA"ar  Piupioses.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting,  9 p.m.  Mr.  H.  N.  Moseley,  “Deep  Sea 
Dredging  and  Life  in  the  Deep  Sea.” 

Geologists’  Association,  University  CollegCf  W.C.,  8 p.m. 
Pliilological,  Univei-sity  College,  W.C.,  8 p.m.  A paper 
by  Air.  Hemy*  Sweet. 

Royal  College  of  Physicians,  PaU-maU  East,  S.W.,  5 p.m. 

( Croonian  Lectures. ) Dr.  Cayley,  “ Some  Points  in  the 
Pathology  and  Treatment  of  Tj-phoid  Eever.”  (Lec- 
ture II. ) 

Saturday,  March  Gth  . Royal  Institution,  Albemarle-street,  W., 

3 p.m.  Mr.  Saintshury,  “ Dryden  and  hi?  Peri  d.” 
(Lectiue  II., 
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John-sireei,  Adelphi,  London,  W.C. 


PEOCSEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

Tlie  fifth  lecture  of  the  Second  Course  of 
Cantor  Lecture?,  “ On  the  Manufacture  of  India- 
rubber  and  Gutta-percha,”  was  delivered  by 
Thomas  Bolas,  F.C.S.,  on  Monday,  1st  instant. 
The  Lecturer  treated  of  ebonite  or  vulcanite,  and 
.substitutes  for  india-rubber.  The  next  lecture,  to 
be  given  on  Monday  next,  the  8th  inst.,  will  be 
the  last  of  the  course,  and  will  deal  with  gutta- 
percha. The  Lectures  will  be  printed  in  the 
Journal  duiing  the  summer  recess. 


THIETEESTH  ORDINARY  MEETING. 

■Wednesday,  March  3rd,  1880;  William  Pole, 
Esq.,  Mus.  D.,  F.E.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Bell,  Major  William  Morrison,  40,  Pall-mall,  S.W. 
Pierce,  .Tosiah,  12,  Beaufort-gardens,  S.W. 

Bos.'«,  DaGd,  B.A.,  Church  of  England  Training 
College,  Glasgow. 

The  following  candidates  were  balloted  for  and 
■duly  elected  members  of  the  Society  : — 

Baker,  Clias.,  60,  Francis-road, Edgbaston, Birmingham. 

Heaton,  Charles  W.,  F.C.S.,  Charing-cross  Hospital, 
W.C.  > o 1 > 

Hoe,  C.,  44,  Leadenhall-street,  E.C. 

-Mole,  Frederic  M.,  Granville-street,  Birmingham. 
Moon,  Ex-ne.st  Bobert,  2,  Temple-gardens,  E.C. 

Parkes,  Sir  Harry  Smith,  K.C.B.,  H.B.M.  Minister, 
Japan,  and  Athenteum  Club,  S.'W. 

Plant,  George  WiUiam,  145,  Queen  Victoria-street,  E.C. 
Underhill,  ^krthur,  M.D.,  Great  Bridge,  Tipton. 

The  paper  read  was  — 

ON  THE  HISTORY  OF  MUSICAL  PITCH. 

By  Alexander  J.  Ellis,  B.A.,  F.R.S.,  F.S.A. 

Art.  1.  Introduction.— On  22nd  May,  1877,  I 
read  a paper  in  this  room  on  “The  Measurement 
and  Settlement  of  Musical  Pitch,”  for  which  the 
Society  of  Arts  honoured  me  with  one  of  their 
silver  medals.  Subsequently,  it  was  objected  that 
the  instrument  which  I used  for  measuring  pitch 


(Appunn’s  tonometer,  see  Art.  19)  gave  results  dif- 
fering considerably  from  those  obtained  by  other 
observers,  and  was,  therefore,  probably  incorrect. 
It  was  also  objected  that  I had  not  given  a sufficient 
account  of  early  musical  pitch.  I have  been  able 
to  discover  the  cause  of  the  error  of  Appunn’s 
instrument  and  its  correction,  and  I have  been 
fortunate  enough  to  obtain  a large  amount  of  new 
information  respecting  early  musical  pitch.  To 
arrive  at  these  results  has  been  a work  of  time, 
labour,  and  expense,  far  beyond  what  I could  have 
anticipated,  and  I should  never  have  obtained 
them  at  all  without  the  co-operation  of  numerous 
friends  and  assistants,  to  whom  I beg  hereby  to 
tender  my  most  hearty  thanks.^  This  must  be 
my  apology  for  the  length  of  time  that  has  elapsed 
between  the  reading  of  my  first  paper  and  its 
present  correction  and  supplement. 

Art.  2.  Fitch. — By  the  pitch  of  a musical  note 
I shall  always  mean,  as  is  usual  in  England,  “ the 
number  of  double  or  complete  vibrations,  back- 


^ List  of  my  Principal  Helpers. — The  follo'wiag  is  a list  of  the 
principal  public  bodies  and  persons  to  whom  I am  indebted  for 
assistasice.  Those  to  whose  names  a star *  * is  prefixed  have  helped 
me  very  much  indeed,  several  of  them  to  an  extent  for  which  I 
cannot  suflSciently  thank  them. 

Public  Bodies. — The  Lords  of  the  Committee  of  Council  on  Edu- 
cation, Science  and  Ai’t  Department ; the  Society  of  Arts. 

Professors. — AV.  G.  Adams,  of  King’s-college,  London ; Cornu, 
of  Paris ; F.  Guthrie,  of  the  Science  Schools,  London ; ^'Herbert 
AIcLeod,  of  Cooper’s-hill  College,  Staines  ; Alfred  M-ryer,  of 
Stevens  Institute,  Hoboken,  New  Jersey,  U.S.  ; Sir  Herbert  Oak- 
lej',  of  Edinburgh  ; Rev.  Sir  F.  Gore  A.  Ouseley,  Bart.,  of  Oxford; 

*F.  Rossetti,  of  Padua ; Sir  R.  Stewart,  of  Dublin ; J.  Tjmdall, 
of  the  Royal  Institution. 

Private  Gentlemen  and  Ladies. — HeiT  Amels,  formerly  of  Crefeld; 
R.  Drew,  Esq.,  of  Dublin;  Rev.  G.  T.  Driffield,  rector  of  Bow; 
Mr.  George  Herbert ; M.  Philbert,  when  Consul  at  Amsterdam  ; 
Rev.  II.  R.  Haweis  ; Dr.  Huggins,  F.R.S.  ; *Frau  Niike,  of  Dres- 
den ; the  family  of  Scheibler,  in  Crefeld ; Dr.  W.  Spottiswoode, 
P.R.S. ; Dr.  AV.  H.  Stone. 

Organ-builders. — Bertngton,  Bros.  ; Bishop  and  Son  ; Bryceson 
Bros.,  and  Ellis  ; *A.  Cavaill(5-Coll,  of  Paris  ; Forster  and  An- 
drews, of  Hull ; Gray  and  Davison ; *Hill  and  Son  ; Jehmlich,  of 
Dresden  ; H.  Jones  ; T.  C.  Lewis  and  Co.  ; Herrman  Smith ; 
Telford  and  Telford,  of  Dublin ; Ullmann,  of  Vienna  ; J.  AValker 
and  Sons  ; H.  AVillis. 

Pianoforte-makers. — Erard ; *A.  J.  Hipkins,  of  Broadwood’s ; 
H.  K.  IMoore,  of  Moore  and  Moore  ; Steinway  ; Streicher,  of 
A’ienna ; Stuttaford,  of  Debain’s. 

Horn-makers. — Blaildey,  of  Boosey’s  ; V.  Mahillon,  of  Brussels. 

Instrumeiit-makers. — G.  Appunn,  of  Hanau  ; AV.  Ladds. 

Tuning-fork-makers. — Valantine  and  Carr,  of  76,  Milton-street, 
Sheffield  ; Secretan,  of  Paris. 

Bell-founders. — Cavedini,  of  Verona  ; Colbacchini,  of  Padua. 

Musician. — *AIoritz  Fiirstenau,  librarian  of  the  Dresden  Opera. 

V olin-makers. — Hart  and  Son,  AVardour-street ; Hill  and  Son, 
AVardour-street ; E.  AVithers,  AVardour-street. 

Organists. — E.  Adams,  St.  La-wrence  Jewry ; Dr.  Armes,  Dur- 
ham Cathedral ; AV.  Bensted,  All  Hallows,  Lombard-street ; H. 
R.  Brinfield,  St.  La-wrence,  Reading ; J.  T.  Burrowes,  St.  James, 
Piccadilly ; H.  ByoUn,  St.  Marj*,  Shi-ewsbiuy ; T.  L.  Childerstone, 
SL  John,  Clerkenwell  ; E.  Deane,  St.  Mary,  Aldermary ; *H. 
Degenhardt,  St.  Catherine,  Hamburg ; Dr.  G.  Dixon,  Gi’antham ; 
Sir  G.  Elvey,  St.  George’s  Chapel,  AVindsor ; J.  G.  B.  EUiott,  St. 
Stephen,  Haggerstone ; C.  J.  Fi'ost,  St.  Mary,  Haggerstone  ; Mrs. 
Green,  St.  Katharine,  Regent’s-park ; F.  Grizelle,  FuUiam ; AV. 
G.  Hammond,  St.  Botolph,  Aldgate  ; *E.  J.  Hopldns,  Temple 
Church  ; A.  W.  Hume,  Barking,  Essex  ; J.  Hewlett,  Trinity, 
Gosport  ; AV.  J.  James,  Shadwell  ; H.  Jimraerthal,  St.  Marie 
Cathedral,  Liibeck ; AV.  C.  Lock,  St.  Dunstan,  Stepney ; C.  Mar- 
shall, St.  Alban,  AVood-street ; Miss  Nottingham,  St.  Mary, 
Rotherhithe ; C.  *AV.  Pearce,  St.  Luke,  Old-street ; J.  Ridgway, 
HoljTOod  Church,  Southampton  ; *H.  Schmahl,  St.  Jacobi,  Ham- 
burg ; *I)r.  Selle,  Hampton-court  Palace ; C.  Severn,  St.  Mary, 
Islington  ; Dr.  Stainer,  St.  Pard’s  ; Mrs.  Stirling,  St.  Andrew 
Hndei’shaft ; H.  Stonex,  Parish  Church,  Yarmouth ; H.  Streat- 
field,  Maidstone ; E.  H.  Thorne,  St.  Michael,  Cornliill ; Th.  Sun- 
bridge,  St.  George’s  Chapel,  Great  Yarmouth;  J.  Tm-le,  AVest- 
minstcr-abbey ; F.  AVeber,  German  Chapel  Royal,  St.  James’s  ; B. 

Yniguez,  Cathedral,  Seville. N.  AV.  B.  Collyer,  Mercers’- 

hall  Chapel  ; AV,  J.  Ions,  St.  Nicholas,  Newcastle-upon-Tyne  ; 
C.  S.  Jekyll,  Chapel  Royal,  St.  James’s;  R.  Massey,  late  of  Chapel 
Royal,  AVhitehall ; F.  I.  Yeatman,  All  Hallows  the  Great  and 
Less,  Upper  Thames-street. 

Choir  Conductors  and  542  Members  of  their  Choirs. — Henry 
Leslie,  AV.  G.  McNaught,  J.  Proudman,  Ebenezer  Prout,  G.  I, 
Venables,  L.  C.  Venables. 
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wards  and  forwards,  made  in  each  second  by  a 
particle  of  air,  while  the  note  is  heard.”  The  words 
in  inverted  commas  are  briefly  represented  by  the 
letter  V.  Thus,  by  V 256  is  meant  a musical  sound 
due  to  256  vibrations  in  a second.  On  the  Conti- 
nent, they  usually  reckon  hj  single  or  haK  vibrations, 
as  in  counting  a pendulum,  written  SY.  Thus  SY 
512  means  the  same  pitch  as  Y 256.  By  Y 256*3  is 
meant  2,563  double  vibrations  in  10  seconds,  and 
so  on  for  other  decimals. 

Art.  3.  Musical  Pitch  is  the  pitch,  or  Y of  any 
named  musical  note,  which  determines  the  pitch 
of  all  the  other  notes  in  a particular  system  of 
tuning,  and  gives  the  pitch  of  the  instrument  pro- 
ducing it.  For  the  sake  of  comparison,  the  same 
note  A is  here  always  selected,  and,  when  it  was 
necessary  to  determine  the  pitch  by  measuring  the 

Y of  some  other  note,  the  Y of  A has  been  always 
calculated.  By  A 444  is  meant  the  note  called  A, 
which  makes  Y 444. 

Art.  4.  Systems  of  Tuning^  or  Temjper aments. — 
For  perfect  harmony,  the  Fifths  and  major  Thirds, 
in  the  treble  at  least,  should  produce  no  per- 
ceptible beats  or  roughness.  This  effect  could  not 
be  obtained  without  many  more  than  12  notes  to 
the  Octave,  the  largest  number  used  on  ordinary 
organs,  harmoniums,  and  pianos.  Hence  arose 
various  contrivances,  known  as  tunings,  or  tempera- 
ments  (from  the  Italian  temperare,  to  tune).  In 
the  history  of  pitch  it  is  necessary  to  distinguish 
the  following : — 

1)  Just  Intonation,  where  all  the  Fifths  and 
Thirds  are  perfect,  used  only  by  singers  and 
theorists. 

2)  Pythagorean  in  which  the  Fifths 

of  the  series,  E flat,  B /.,  F,  C,  G,  D,  A,  E,  B,  F 
sharp,  C sh.,  G sh.  only,  are  perfect,  and  the  major 
Thirds  Ey?.  G,  B^.D,  FA,  CB,  GB,  DF  sh., 
AC  sh.,  EG  slu  only,  are  a comma,  or  Y 1 in  Y 80 
too  sharp. 

3)  Meantone  Temperament,  in  which  all  the 
major  Thirds  specified  in  (2)  are  perfect,  but  the 
Fifths  specified  in  (2)  are  a quarter  of  a comma,  or 
Y 1 in  Y 322  too  flat. 

4)  Egual  Temperament,  in  which  every  Fifth, 
without  exception,  is  one- eleventh  of  a comma,  or 

Y 1 in  Y 885  too  flat,  and  every  major  Third,  with- 
out exception,  is  seven-elevenths  of  a comma,  or 

Y 1 in  Y 126,  too  sharp. 

These  temperament  will  be  distinguished  by 
prefixing  J for  just,  P for  Pythagorean,  M for 
meantone,  and  E for  equal,  to  the  name  of  the 
note  calculated.  The  tuning  note,  which  is 
measured,  might  be  in  any  system,  and  hence  is 
not  distinguished.  Thus,  A444  being  measured, 
gives  JC  532*8,  PC  526*2,  MC  531*2,  and  EC528. 
In  Table  I.,  at  the  end  of  this  paper,  the  JC,  MC, 
and  EC  are  calculated,  corresponding  to  any  A or 
other  note  that  was  measured,  and  the  JA,  MA, 
and  EA  corresponding  to  any  C or  other  note  that 
was  measured.^ 


^ Calculation  of  Temperaments. — It  is  absolutely  necessary,  for 
all  investigations  on  historical  musical  pitches,  to  be  able  to  calcu- 
late A from  C,  and  C from  A,  and  sometimes  from  other  notes, 
and  often  to  find  the  V to  aU  the  notes  in  any  system  of  tempera- 
ment when  the  V of  one  is  known. 

To  find  C from  A. 

1)  In  Just  Intonation,  increase  the  V of  A by  one-fifth.  Thus, 
to  A 440,  add  one-fiLfth,  or  88,  to  find  JC  528. 

2)  In  Meantone  Temperament,  first  find  JA,  and  then  subtract  3 
in  1,000  and  1 in  10,000,  working  to  two  places  of  decimals,  and 
finally  retaining  one.  Thus,  from  A 440,  find  JC528,  and  then 


Just  intonation  is  due  to  Ptolemy,  the  astronomer, 
A.D.  136.  Meantone  temperament  was  perfected 
by  Salinas,  A.D.  1577.  Equal  temperament  is  said 
to  have  been  proposed  by  Aristoxenus,  a pupil  of 
Aristotle,  and  to  have  been  in  use  in  China  for  cen- 
turies earlier.  It  seems  to  have  been  used,  in  in- 
tention, in  North  Germany,  as  early  as  1690,  and  to 
have  remained  on  many  organs.  (See  A 489*2  in 
Table  I.)  It  was  recommended  by  E.  Bach,  and  is 
believed  to  have  been  used  by  J.  S.  Bach.  But, 
throughout  Europe  generally,  meantone  tempera- 
ment was  used  till  about  50  years  ago.  It  is  still 
retained  generally  on  Spanish  organs,  and  in  Eng- 
land on  Green’s  organs,  at  St.  George’s  Chapel, 
Windsor;  St.  Katharine’s,  Eegent’s-park;  and  Kew 


subtract  1*58  or  3 in  1,000,  and  also  *05  or  1 in  10,000 ; that  is,  1*63  on 
the  whole,  giving  526'37,  whence  MC  526*4. 

3)  In  Equal  Temperament,  first  find  JA,  and  then  subtract  1 in 
111.  Thus,  for  A 440,  we  find  JC  528,  which,  divided  by  111,  gives 
4*76,  and  substracting  this  we  obtain  523*24,  whence  EC  523*2. 

To  find  A from  C. 

1)  In  Just  Intonation,  subtract  one-sixth.  Thus,  one-sixth  of 
JC  528  is  88,  which,  subtracted,  gives  JA  440. 

2)  In  Meantone  Temperament,  find  JA,  and  increase  the  result 
by  3 in  1,000  and  1 in  10,000.  Thus,  one-sixth  of  MC  526*4  is  87'73, 
which,  subtracted,  leaves  438*67,  and  this  increased  by  1*31,  or  3 in 
1,000,  and  *04  or  1 in  10,000  gives  440*02,  whence  MA  440. 

3j  In  Equal  Temperament,  find  JA,  and  increase  the  result  by  1 
in  110.  Thus,  from  C 523*24  we  find  JA  436*03,  and,  adding  the 
noth  part,  or  3*97,  the  result  is  EA  440. 

A justly  Intoned  scale  can  be  formed  by  adding  one-eighth  for 
the  major  Tones  C to  D,  F to  G-,  and  A to  B ; one-ninth  for  the 
minor  Tones  D to  E,  and  G to  A ; and  one-fifteenth  for  the  diatonic 
semitones  E to  F,  and  B to  C. 

A Pythagorean  scale  can  be  made  from  a series  of  Fifths  up, 
adding  one-half  for  each  Fifth,  and  di*viding  by  2 when  necessary  to 
keep  -within  the  Octave ; or  a series  of  Fifths  do*wn,  subtracting  one- 
third  for  each  Fifth,  and  doubling  the  result  where  necessary  to 
keep  *within  the  Octave.  Work  up  to  (f  sharp  and  do*wn  to  E flat, 
beginning  anywhere. 

A Meantone  scale  can  be  formed  by  taking  the  perfect  Fifths, 
as  in  the  last  case,  and  then  diminishing  each  upward  and  increas- 
ing each  do*wnward  Fifth,  as  it  is  calculated,  by  31  in  10,000.  Thus, 
the  perfect  Fifth  above  C 256  is  found  by  adding  one-half,  or  128, 
to  be  JO  384 ; taking  3 in  1,000,  and  1 in  10,000,  we  have  1*19,  which 
being  subtracted,  gives  MG  382*81 ; and  the  perfect  Fomtb  below* 
0 256  is  found,  by  subtracting  one-third,  or  85*33,  to  be  JF  170*67, 
double  which  is  ^1*34  ; and  then,  taking  3 in  1,000  and  1 in  10,000, 
we  have  1*06,  adding  which  we  have  MF  = 342*40.  Begin  any- 
where, and  workup  to  Gr sharp  and  do*wn  to  Yiflat.  Make  two 
places  of  decimals  and  keep  one. 

A scale  in  Equal  Temperament  can  be  made  by  first  forming  a 
series  of  equal  Tones  by  continually  adding  12 J per  cent.,  the  proof 
being  that  the  Sixth  Tone  thus  f otmd  is  scarcely  more  than  double 
the  first ; then,  the  semitones  may  be  found  by  adding 6 per  cent., 
and  subtracting  1 in  2,000  to  each  of  the  Tones.  The  result  ought 
not  to  be  *wrong  by  one-tenth  of  a *vibration  anywhere. 

The  above  are  chiefly  close  approximations,  very  convenient  for 
those  who  can  *use  decimal  fractions  but  do  not  ^derstand 
logarithms.  For  those  who  do,  the  foUo*wing  table  *will  be  much, 
more  convenient.  . ^ s n 

To  the  logarithms  given  below,  add  the  logarithm  of  the  V of  C, 
and  the  result  is  the  logarithms  of  all  the  corresponding  notes. 
When  the  V of  any  other  note  is  given  (as  of  E ),  subtract  the 
logarithm  opposite  that  note  (asE)  in  the  table  from  the  logari*thm 
of  the  V of  the  given  note  (as  E.)  The  result  is  the  logarithm  of 
the  corresponding  V of  C,  ha*ving  found  wMch  proceed  as  before. 
Find  numbers  corresponding  to  the  logarithms  to  one  place  of 
decimals  only. 


Table  of  the  Eogaeithms  of  TEitPEEED  Notes. 


Note. 

Just. 

Meantone. 

Equal 

Pythagorean. 

C 

•0 

•0 

*0 

.0 

C sharp. 
D 

•01908 

*02509 

•02852 

•05115 

•04846 

•05017 

•05115 

E flat. 
E 

*07783 

•07526 

•07379 

•09691 

*09691 

•10034 

•10231 

F 

•12494 

*12629 

•12543 

•12494 

F sharp. 

*14537 

•15051 

•15376 

G 

*17609 

•17474 

•17560 

•17609 

G sharp. 
A 

•19382 

•20069 

•20461 

*22185 

•22320 

•22577 

•22724 

B flat. 
B 

•25258 

•25086 

•24988 

•27300 

•27165 

•27504 

•27840 

C octave. 

•30103 

•30103 

•30103 

•30103 
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Paristi  Church,  and  on  a few  other  organs  ; but 
equal  temperament  is  now  generally  aimed  at, 
though  seldom  really  attained.  ^ Messrs.  Broad- 
wood  did  not  use  it  on  any  of  their  pianos  till  1840, 
and  it  was  generally  introduced  in  their  works, 
under  the  superintendence  of  Mr.  Hipkins,  from 
1844  to  1846.  The  organ  of  St.  Nicholas,  Newcastle- 
upon-Tyne,  was  tuned  in  equal  temperament  in 
1842,  on  the  occasion  of  a great  musical  festival 
(see  A 428*7  in  Table  I.).  In  the  Great  Exhibition 
of  1851,  no  Enghsh  organ  was  tuned  in  equal 
temperament.  In  J uly,  1852,  while  making  altera- 
tions in  the  Exeter-hall  organ,  Messrs.  J.  TV. 
Walker  and  Sons  put  it  into  equal  temperament, 
and  it  was  first  used  in  that  tuning  in  November, 
1869.  In  the  meantime,  in  September,  1852,  Mr. 
George  Herbert,  a barrister  and  amateur,  then  in 
charge  of  the  organ  at  the  Eoman  Catholic  Church 
in  Farm-street,  Berkeley-square,  had  that  organ 
tuned  equally  by  Hill,  its  builder.  Though 
much  opposed,  it  was  visited  and  approved  by 
many,  and,  among  others,  by  Mr.  Cooper,  who 
had  the  organ  in  the  hall  of  Christ’s  Hospital  tuned 
equally  in  1853.  The  first  organ  built  and  tuned 
originally  in  equal  temperament,  by  Messrs.  Gray 
and  Davison,  was  for  Dr.  Fraser’s  Congregational 
Chapel  at  Blackburn,  in  1854  (since  burned). 
Messrs.  "Walker  and  Mr.  Willis  also  sent  out  their 
first  equally  tempered  organs  in  1854.  Hence,  in 
England,  equal  temperament  is  barely  40  years  old. 

Before,  and,  indeed,  after  1577,  many  unequal 
temperaments  were  used , and  the  meantone  tempera  - 
ment  itself  is  commonly  called  unequal,  whereas, 
when  expressed  on  12  notes,  it  is  merely  defective, 
because  it  requires  27  notes  to  the  Octave  for  its 
full  development,  as  is  shown  in  ordinary  musical 
notation.  The  law  followed  in  these  unequal 
temperaments  is  generally  so  unknown  that  the 
exact  values  of  the  notes  cannot  be  calculated. 
There  was,  however — at  least,  on  the  old  bonded 
or  fretted  clavichord — a semi-meantone  tempera- 
ment, in  which  the  natural  notes  C,  D,  E,  F,  G, 
A,  B were  tuned  in  meantone  temperament,  and 
the  chromatics  were  interpolated  at  intervals 
of  half  a meantone.  This  was  very  like  equal 
temperament  in  most  keys.  But,  in  the  calcula- 
tions of  this  paper,  none  but  the  Just,  Meantone, 
and  Equal  sj’stems  of  tuning  \\dll  be  regarded,  and 
all  the  unequal  temperaments,  which  were  slight 
variations  of  the  meantone  system,  will  be  treated 
as  belonging  to  that  species  of  tuning. 

Art.  5.  Equal  Semitones  as  a Measure  of  Relative 
Pitch. — If  we  supposed  that,  between  each  pair  of 
adjacent  notes,  forming  an  equal  semitone  as  a 
piano  is  now  intended  to  be  toned,  99  other  notes 
were  interposed,  making  exactly  an  equal  interval 
with  each  other,  we  should  divide  the  octave  into 
1,200  equal  hundredths  of  an  equal  semitone,  or 
■cents  as  they  may  be  briefly  called.  We  generally 


* How  to  Tune  Equally. — ^In  my  translation  of  Helmholtz,  p. 
785,  I gave  a rule  for  tuning  sensibly  in  equal  temperament,  and 
I put  it  into  a thoroughly  practical  form  in  the  Musical  Times  for 
1 t October,  1879,  pp.  520 — 521.  It  may  be  epitomised  thus.  Tune 
the  bearings  in  the  one-foot  Octave  of  an  organ  or  harmonium  in 
the  order  r,  O,  D,  A,  E,  B,  F , CsA.,  DsA.,  Ash.,  ~Esh.  Make 
all  the  Fifths  too  close,  and  all  the  Fourths  too  wide,  so  as  to  boat 
the  Fifths  “up,”  CG,  DA,  EB,  Csh.  Gsh.,  Dsh.  Ash.,  twice  in  a 
.^■'cond,  and  the  Foiirths  “down,”  GD,  AE,  BF s7t.,  Esh.  Csh., 
G ' D -.h.,  A A.  Esh.,  three  times  in  a second.  The  Fourth  CF  is 
not  tuned.  The  pitch  is  unimportant.  The  beats  hardly  last  long 
enough  to  be  available  for  the  piano,  which  should  be  tuned  to  an 
harmonium. 


estimate  intervals  in  music  by  the  number  of  semi- 
tones they  contain ; thus,  the  minor  Third  has  3,  the 
major  Third  4,  the  Fourth  5,  the  Fifth  7 semitones, 
and  so  on.  In  the  same  way,  very  small  intervals, 
less  than  a semitone,  may  be  estimated  in  cents. 
Thus,  S 3*56  means  an  interval  of  3 semitones  and 
56  cents.  In  this  way,  in  Table  I.  the  interval 
formed  by  the  initial  value  of  A in  each  entry  with 
A 370  is  given.  The  interval  between  any  two 
such  values  of  A is  the  difference  c-f  the  correspond- 
ing S.  Thus,  the  interval  between  A455*3,  S3*59, 
and  A 422*5,  S 2*30,  is  S 1*29,  which  is  the  interval 
between  Handel’s  and  Erard’s  concert  pitch. 

Art.  6.  Notation  of  the  Great  Musical  Scale. — 
As  the  name  of  the  note  is  the  same  in  the  different 
octaves,  it  is  necessary  to  mark  the  Octave.  I shall 
here  adopt  the  organ-makers’  names,  by  Avhich 
an  Octave  is  referred  to  a certain  number  of  feet, 
and  give  it  a practical  notation.  These  names 
neither  indicate  the  exact  length  of  pipe  nor  the 
exact  pitch  of  the  note,  but  merely  show  its  posi- 
tion on  the  musical  staff. 

32  C,  lowest  note  of  very  large  organs,  32  D, 
32  E,  32  F,  32  G,  32  A (usual  lowest  note  of  the 
largest  pianos),  32  B,  comprisingthe  32-foot  Octave, 
beginning  2 octaves  below  the  lowest  note  of  the 
violoncello. 

16  C (lowest  note  of  the  double  bass  in  Bee- 
thoven’s Pastoral  Symphony),  16  D,  16  E (lowest 
note  of  the  German  four-stringed  double  bass 
mentioned  by  Helmholtz,  my  translation,  p.  267, 
as  the  lowest  really  musical  note),  16  F (lowest 
note  of  English  four-stringed  double  bass),  16  G 
(lowest  note  of  Italian  three-stringed  double  bass), 


* To  Calculate  the  Cents  in  any  Interval.— 1)  For  intervals  less 
than  an  equal  semitone — that  is,  when  the  larger  V is  not  more 
than  6 per  cent,  larger  than  the  smaller  V : Divide  100  times  the 
difference  of  the  V by  6 per  cent,  (less  1 per  2,000)  of  the  smaller 
V to  the  nearest  whole  number.  Thus,  to  find  the  interval  be- 
tween A 4225  and  A 440  : 100  times  the  difference  is  1,7.50,  and  6 
per  cent,  of  422  5 is  25‘3,  and  this,  less  ’2  (or  1 per  2,000  in  422  5), 
is  25'1 ; then,  dividing  1,750  by  25’1,  we  obtain  70  cents. 

2)  If  the  interval  is  more  than  an  equal  semitone,  we  can  con- 
tinually form  equal  Tones  and  semitones,  above  the  lowest,  by 
adding  12.|  per  cent,  for  a Tone,  and  6 per  cent,  (less  1 per  2,000) 
for  a semitone,  till  we  obtain  a V which  is  less  than  an  equal 
semitone  from  the  larger  number.  Tlicn,  we  find  the  cents  in 
this  smaller  interval  by  the  last  rule,  and  add  100  for  each  equal 
semitone  added  on  to  the  lower  V.  Thus,  for  A422'5  and  A 455  3, 
we  form  an  equal  semitone  above  422  5 by  adding  25' 1 (or  6 per 
cent.,  giving  25'3  ; less  1 per  2,000,  that  is,  *2,  giving  447'6).  Next, 
we  find  the  cents  in  the  interval  V 447  6 to  V 455  3 to  be  29,  as  in 
the  last  case,  and  we  have  129  cents,  for  the  whole  interval. 

3)  For  intervals  less  than  a just  major  Third — that  is,  when  8 

times  tiie  larger  V is  not  greater  than  10  times  the  smaller  V — 
multiply  3,477  by  the  difference  of  the  V’s,  and  divide  by  their 
sum.  If  the  result  lies  between  150  and  300,  subtract  1 from  the 
quotient ; the  result  is  exact.  Thus,  for  the  last  example,  3,477, 
multiplied  by  the  difference  32‘8,  gives  114,045-6  ; and  this,  divided 
by  the  sum  877 '8,  gives  129  cents.,  as  before.  It  is  evident  that 
this  may  be  applied  to  any  interval  by  continually  reducing 
it  by  a just  major  Third  till  it  is  less  than  a major  Third.  This  is 
effected  by  continually  subtracting  10  times  the  smaller  from  8 
times  the  larger  V,  and  adding  3865  cents,  to  the  result,  for  every 
such  reduction.  When  the  interval  exceeds  an  Octave,  di-vide  the 
larger  V continually  by  2 till  it  is  less  than  doirble  the  smaller  ; 
then  proceed  as  before,  and  add  1,200  to  the  result  for  each  division 
by  2.  ' 

4)  For  any  interval,  by  logarithms  (by  far  the  most  convenient 
method  for  those  who  can  use  them) , multiply  the  difference  of 
the  logarithms  of  the  two  V’s  by  4,000  (which  will  be  enough  for 
intervals  under  a semitone)  ; correct  by  subtracting  1 in  300  and  1 
in  1,000  from  the  former  product.  Tlie  result  will  be  correct  to 
one-tenth  of  a cent.  Thus,  log.  455'3  = 2 6.5830,  log.  422'5  = 
2-62.583  ; difference  = -03247,  which,  multiplied  by  4,000,  gives 
129-88.  Subtract  1 in  300,  or  -43,  and  1 in  10,000,  or  -01  (sum  -44), 
and  the  result  is  129’44  cents,  or  129  to  the  nearest  cent.  When 
many  cases  have  to  be  calculated,  it  is  best  to  form  a little  table 
of  the  multiples  of  39-86314,  and,  by  its  means,  multiply  the  dif- 
ference of  the  logarithms  by  that  number.  This  was  the  method 
pursued  for  Table  I. 
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16  A (lowest  note  of  English  three-stringed  double 
bass),  16  B,  comprising  the  16-foot  Octave. 

8 C (lowest  note  of  the  violoncello,  written  on  the 
second  leger  line  below  the  bass  staff),  8 D,  8 E, 

8 F,  8 G-  (third  open  string  of  violoncello),  8 A, 

8 B,  comprising  the  8-foot  Octave. 

4 C (tenor  C,  the  lowest  note  of  the  viola,  written 
on  the  second  space  of  the  bass  staff),  4D 
(second  open  string  of  violoncello),  4E,  4F,  4G 
(lowest  note  of  the  violin  and  of  the  English 
concertina),  4 A (first,  or  highest,  open  string  of 
violoncello),  4B,  comprising  the  4-foot  octave. 

2 C (middle  C,  written  on  the  leger  line  between 
the  bass  and  treble  staves),  2 D (third  open  string 
of  the  violin),  2 E,  2 F,  2 G,  2 A (second  open  string 
of  the  violin,  the  tuning  note  for  orchestras,  and  the 
note  to  which  all  pitch  is  referred  in  Table  I.),  2 B, 
comprising  the  2-foot  Octave. 

1 C (Treble  C,  a very  usual  tuning  note  for 
pianos,  and  pitching  note  for  singers),  1 D,  1 E 
(first,  or  highest,  open  string  of  the  violin),  1 F,  1 
G,  1 A,  1 B,  comprising  the  1-foot  Octave. 

J C,  ^ H,  E,  I F,  ^ G (usual  highest  note  of 
flute),  ^ A,  ^ B (highest  note  of  the  Enghsh  con- 
certina), comprising  the  J-foot  or  6-inch  Octave. 

C,  D,  ^ E (highest  note  on  the  violin,  the 
double  Octave  harmonic  of  its  highest  string),  J F, 
^ G,  I A (usual  highest  note  of  large  pianos),  ^B, 
comprising  the  ;j-foot  or  3-inch  Octave.  And  so  on 
for  higher  Octaves,  used  only  on  certain  stops  of 
organs. 

Art.  7.  Carriers  of  Pitch. — As  very  few  persons 
are  able  to  reproduce  a pitch  at  will  after  the  lapse 
of  a short  time,  it  is  necessary  to  have  instruments 
by  which  a given  pitch-note  maybe  sounded  at  any 
moment.  The  oldest  of  these  contrivances  are  the 
metal  cylindrical  open  flue  organ-pipe,  and  the 
stopped  pitch-pipe.  In  later  times,  the  tuning -forh 
and  the  free  reed  have  been  used.  In  orchestras, 
the  ohoe,  a reed  pipe,  is  generally  sounded  for  the 
other  instruments  to  tune  to. 

Art.  8.  The  Organ  Pipe. — The  pitch  rises  with 
heat,  and  falls  with  cold,  often  making  a semitone 
between  its  winter  and  summer  pitches.  When 
the  V at  any  given  temperature  is  known,  the  V at 
any  other  temperature  may  be  found  with  sufficient 
exactness  by  increasing  the  first  V by  4 per  cent., 
dividing  by  1,000  to  2 places  of  decimals,  multiply- 
ing the  result  by  the  number  of  degrees  Fahren- 
heit by  which  the  observed  differs  from  the 
required  temperature,  and  adding  or  subtracting 
according  as  we  reduce  to  a higher  or  a lower  tem- 
perature. In  this  way  all  the  organ  pitches  in 
table  I.,  which  I have  myself  observed,  have  been 
reduced  to  the  pitch  they  would  have  at  59^  F.= 
15®  C.=  12®  E.  Thus,  A 528,  at  59®  F.,  gives  what 
at  73°  F.?  To  528  add  4 per  cent,,  or  21T2, 
which  gives  549T2,  and  this,  divided  by  1,000  to  2 
places  of  decimals,  gives  *55,  which,  multiplied  by 
14  (the  difference  of  73°  and  59®),  gives  7*70,  and, 
as  the  required  temperature  is  greater,  we  have  to 
add  this  7*70  to  528,  producing  A 535*7  at 
73°  F.  (See  A 441*7  and  A 443*1  in  Table  I.)  As 
the  wind  used  is  often  of  a lower  temperature  to 
the  air  about  the  organ,  and  as  the  expansion  of 
the  air  effects  the  temperature,  the  rule  is  not 
always  perfectly  accurate,  but  I have  found  it 
sufficiently  so  for  the  purposes  of  this  paper. 
After  touching  an  organ -pipe,  or  blowing  it  with 
the  mouth,  it  should  be  left  to  cool  before  its 


pitch  is  taken.  For  the  same  temperature,  the 
pitch  is  mainly  influenced  by  the  length  of  the 
pipe,  measured  from  the  line  Avhere  it  is  soldered 
on  to  the  foot,  up  to  the  open  end,  and  by  the  in- 
ternal diameter.  If  these  dimensions  are  taken  in 
inches,  the  pitch  or  V of  the  pipe  is  very  nearly 
20,080,  divided  by  the  sum  of  3 times  the  length 
added  to  5 times  the  diameter,  according  to  M. 
Cavaille-Coll  (adapted  from  Comptes  Pendus,  1860, 
p.  176),  and  in  the  two-foot  Octave  I have  seldom 
found  the  result  so  much  in  error  as  a comma,  or 
V 1 in  V 80.  If  we  actually  find  the  Y of  a similar 
pipe,  and  multiply  it  by  the  sum  of  three  times  the 
length  added  to  five  times  the  diameter  (expressed 
in  inches),  and  use  this  product  in  place  of  20,080, 
we  may  find  the  pitch  of  another  pipe  of  the  same 
kmd,  differing  slightly  in  length  and  diameter,  by 
dividing  this  product  by  the  sum  of  three  times 
the  new  length  added  to  five  times  the  new  dia- 
meter, both  taken  in  inches.  I have  had  to  use 
this  device  frequently  when  the  actual  dimensions 
of  pipes  made  for  me  differed  from  their  intended 
dimensions,  in  order,  from  the  pitch  of  the  actual 
pipe,  to  deduce  that  of  the  intended  pipe.  (See 
Table  I.,  A 373*7,  376*6,  396*4,  424*4,  434*7,  446*0, 
445*8,  504*2,  505*8^) 

The  strength  of  the  wind  used  is  important. 
The  above  rule  supposes  this  pressure  to  be 
capable  of  supporting  a column  of  water  about 
3;j  inches  high.  From  experiments  made  by  M. 
Cavaille-Coll,  as  pressure  varies  from  2f  to  3:1 
inches,  Y increases  by  about  1 in  300,  but,  as  pres- 
sure varies  from  3|-  to  4 inches,  Y increases  only  by 
about  1 in  440 ; the  whole  increase  of  pressure 
from  2f  to  4 inches  increases  Y by  about  1 in  180. 
Hence  the  pitch  of  A may  vary  by  from  Y 1 to  Y 2| 
from  this  cause  only.  (See  actual  observations  in 
Table  I.,  under  the  pitches  last  cited.) 

The  quantity  of  wind,  regulated  by  the  size  of 
the  wind- slit  and  the  orifice  at  the  foot,  is 
another  source  of  variation.  The  shape  of  the 
mouth,  and  especially  the  shading  of  the  mouth  or 
extremity,  greatly  influences  pitch . Hence  a solitary 
pipe  removed  from  the  organ  where  it  was  shaded 
by  adjacent  pipes,  is  often  sharper.  Cleaning  an 
organ  sharpens  it.  Even  removing  a pipe  and 
replacing  it  will  often  alter  the  pitch.  An  organ- 
pipe  is  slightly  flattened  by  pressing  in,  and 
slightly  sharpened  by  pressing  out,  the  edges  of 
its  open  end,  as  by  the  “ tuning  cone;”  but  con- 
siderable changes  require  the  pipe  to  be  lengthened 
or  shortened. 

It  is  clear,  therefore,  that,  when  the  Y of  a pipe 
is  not  measured  as  it  stands  in  the  organ  itself,  the 
pitch  given  may  be  several  vibrations  in  error. 

5 M.  Oavaille-CoU’s  Buie— This  nilerequires  to  be  a little  changed 
for  stopped  and  square  pipes.  For  the  square  modern  pipes  the 
agreement  is  not  quite  so  good  as  for  the  open  metal  cylindrical 
pipes,  and  a device  similar  to  that  in  the  text  must  always  be 
employed  for  them.  (See  Tabled.  A 424-2.)  In  square  pipes,  the 
depth  is  from  the  mouth  to  the  back,  internal  measure. 

Complete  Buie. — Pressure  of  wind  about  inches  or  8 centimetres. 
Divide  20,080  when  the  dimensions  are  in  iaches,  and  510,000  when 
the  dimensions  are  in  millimetres,  by — 

(1)  Three  times  the  length  added  to  five  times  the  diameter  for 
cylindrical  open  pipes. 

(2)  Six  times  the  length  added  to  ten  times  the  diameter  for 
cylindrical  stopped  pipes ; 

(3)  Three  times  the  length  added  to  six  times  the  depth  for 

square  open -gvpes  •,  8inA  _ , , . 

(4)  Six  times  the  length  added  to  twelve  tunes  the  depth  for 

square  stopped  pipes.  . . . 

The  rule  is  always  sufacient  for  cutting  organ  pipes  to  their 
approximate  length,  and  piercing  them  to  bring  out  the  Octave 
harmonic. 
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And  even  where  we  are  fortunate  enough  to  find 
an  organ  wfith  pipes  that  have  remained  unaltered 
for  200  or  300  years,  which  is  seldom  the  case,  we 
cannot  be  sure  that  it  stands  exactly  at  its  original 
pitch.  This  must,  of  course,  be  borne  in  mind 
for  all  the  cases  of  organ-pitch  given  in  Table  I. 
But  the  extreme  amount  of  error  \sdll  seldom  be 

1 per  cent. , which,  for  present  purposes,  is  insignifi- 
cant. In  point  of  fact,  the  exact  pitch  of  an  organ 
cannot  be  ascertained,  for  it  is  so  large  that  various 
parts  of  it  are  constantly  at  variable  temperatures, 
and  hence  are  constantly  liable  to  be  at  different 
pitches,  or  out  of  tune  with  each  other.  Hence,  in 
measuring  the  pitch  of  an  organ,  I always  select  the 

2 A or  1C  of  the  open  metal  diapason,  and,  if 
possible,  on  the  great  organ,  and  consider  that  to 
be  the  pitch  for  which  the  organ  was  constructed. 

Ai't.  9.  The  Pitch-pipe  (of  which  I am  able, 
through  the  kindness  of  the  Bellfoundry  Col- 
bacchini,  at  Padua,  to  show  you  two  very  curious 
Italian  examples  of  150  and  100  years  old,  de- 
scribedmider  A 425*2  in  Table  I.  below)  is  subject  to 
all  the  errors  of  an  organ-pipe,  and  being  blown  by 
the  warm  breath  at  very  different  pressures  cannot 
be  depended  on  for  accuracy.  But  its  portability, 
and  tbe  easy  production  of  one  or  two  Octaves  of 
tone  by  sliding  the  piston  in  and  out,  formerly 
rendered  it  indispensable  to  singers  Vv^ho  had  no 
instrument  to  guide  them.  The  same  is  true  of 
pitch  derived  from  flutes,  clarinets,  and  oboes. 
(See  remarks  in  Table  I.,  imder  A 395*2,  410*0, 
413*3,  (2)  A 418*0,  422*0,  425*2,  424*5.) 

Art.  10.  The  Tuning-fork,  originally  called  the 
Pitch-fork,  was  invented  by  John  Shore,  Eoyal 
Trumpeter,  in  1711,  Sergeant-Trumpeter  at  the 
entry  of  George  I.  in  1714,  and  Lutist  to  the 
Chapel  Royal  in  1715.  He  died  deranged  in  1753. 
Hence  the  tmiing-fork  is  probably  not  more  than 
150  years  old.  It  was  very  rude  at  first,  as  in  this 
example,  which  was  dug  up  at  Brixton  in  1878 
(see  A 454*2,  in  Table  I.),  but  has,  in  late  years,  be- 
come a beautiful  philosophical  instrument,  as  in 
the  larger  forks  before  you.  It  is  very  permanent. 
I have  reason  to  believe  that  Scheibler’s  forks  have 
not  varied  by  one  vibration  in  ten  seconds, 
since  his  death  in  1837.  It  varies  very  slightly 
for  temperature,  being  (contrariwise  to  the 
organ-pipe)  flattened  by  heat  and  sharpened  by 
cold  to  the  amount  of  about  V 1 in  V 21,000  for 
each  degree  Fahrenheit.  When,  therefore,  careful 
experiments  have  to  be  made,  a tuning-fork  should 
never  be  touched  by  the  hand  at  all  (wood  or  paper 
being  interposed),  or  carried  in  the  pocket,  or 
struck  hard  or  often  (every  blow  heats,  and, 
therefore,  flattens  it  very  slightly) ; but,  for 
ordinary  purposes,  this  is  immaterial.  As  forks 
are  tuned  by  filing,  which  not  only  heats  them, 
but  unsettles  their  molecular  arrangements — at 
least,  in  part — it  is  necessary  to  let  them  cool  and 
rest  for  several  days,  sometimes  for  weeks,  before 
their  pitch  can  be  depended  on  for  scientific 
accuracy.  They  will  often  rise  by  several  vibra- 
tions in  ten  seconds  in  the  course  of  cooling. 
Hence  copies  are  always  apt  to  be  too  sharp,  and 
should,  if  possible,  be  re-compared.  This  has  often 
caused  me  much  difficulty,  and,  in  several  cases,  a 
doubt  will  necessarily  remain  on  such  'copies 
which  have  been  sent  to  me.  The  difficulty  of 
tuning  a fork  in  exact  unison  with  another  is  also 
extremely  great.  Hence,  in  Table  I.,  such  pitches 


may  be  too  sharp  by  half  a vibration  in  a second, 
or  even  more.  We  seldom  find  a batch  of 
tuning-forks  at  the  same  pitch.  (See  A 435*4  in 
Table  I.)  On  the  whole,  however,  no  more 
accurate  means  of  preserving  pitch  exist.  Two 
great  sources  of  permanent  injury  to  a fork  are 
wrenching  or  twisting  the  prongs  (as  by  a fall, 
or  screwing  the  forks  in  and  out  of  resonance- 
boxes,  when  the  prongs  ought  never  to  be  touched; 
or  fixing  both  prongs  in  a vice  to  file)  and  rust. 
To  preserve  from  rust,  never  stroke  the  prongs  with 
the  fingers  (as  musicians  have  a habit  of  doing), 
do  not  speak  over  the  forks,  keep  them  carefully 
from  the  damp  (the  large  forks  on  resonance-boxes 
in  chamois  leather  stalls,  the  smaller  ones  in  cases, 
or  folded  in  paper)  and  oil  them  occasionally  with 
a film  of  limpid  gun-lock  oil  (to  be  obtained  from 
any  gunsmith).  If  rust  forms,  prevent  it  spread- 
ing by  applying  oil,  but  be  careful  not  to  use  sand- 
paper, as  that  will  certainly  injure  the  pitch  still 
more.  As  most  old  forks  are  more  or  less  rusty,  it 
is  important  to  have  some  notion  of  the  amount  of 
injury  inflicted.  Actual  cases  are  investigated  in 
Table  I.,  under  A 441*1,  441*8,  and  443*2.  But  I 
found  it  advisable  to  try  the  following  experi- 
ments : — Three  ordinary  forks,  having  been  care- 
fully measured,  were  immersed  in  water,  one  half- 
way from  the  end  of  the  prongs,  another  halfway 
from  the  stem  end,  and  a third  totally.  First 
experiment : they  were  left  48  hours  in  water,  and 
then  taken  out  without  wiping  and  allowed  to 
dry  during  24  hours,  they  were  then  wiped  and 
tried.  Second  experiment:  afterwards,  they  were 
repeatedly  immersed  for  a day  or  two,  and  taken 
out,  being  left  to  dry  by  themselves;  this  produced 
a large  quantity  of  rust,  which  was  rubbed  off 
with  soft  paper,  and  then  the  forks  were  well  oiled. 
The  following  were  the  results  *. — 


Forks. 

i 

Original  i 
Pitches,  j 

! 

Pitches 

after 

immersion. 

Alteration 
in  V. 

Alteration 
per  cent,  of 

V. 

First  Experiment- 

518-79 

•0 

Prongs  immersed  

518-77 

•0 

Bend  immersed  

528-20 

527-90 

— -3 

— -0566 

Totally  immersed  

258-77 

258-63 

— -14 

— -0541 

Second  Experiment — 

518-44 

— -33 

—•06 

Pi’ongs  immersed  

518-77 

Bend  immersed 

528-20 

526-30 

—1-90 

—•36 

Totally  immersed  

258-77 

257-72 

—1-05 

—•41 

These  experiments  show  that  a slight  amount  of 
rust  is  imperceptible,  and  that  with  a very  large 
amount,  such  as  could  not  occur  without  the 
greatest  carelessness,  as  in  the  old  fork,  described 
under  A 454*2  in  Table  I.,  the  error  is  never  likely 
to  exceed  4 in  1,000.  For  measuring  pitch  this 
would  be  fatal,  but  for  merely  conveying  the  history 
of  a pitch  it  is  perfectly  unimportant.  Observe 
that  rust  towards  the  extremity  of  the  prongs  is  of 
slight  importance,  and,  in  case  of  complete  rusting, 
almost  the  whole  effect  is  due  to  rust  at  the  bend. 
In  all  cases,  the  effect  is  to  flatten  the  fork. 

Art.  1 1 . The  Reed. — Harmonium  reeds,  placed  in 
little  tubes  and  blown  by  the  mouth,  may  be  classed 
with  the  pitch-pipes,  convenient,  but  imtrust- 
worthy.  The  reed  itself  is  apt  to  vary,  and  the 
pitch  also  depends  greatly  on  the  force  of  the 
wind.  (See  A 442*5  and  A 488*0  in  Table  I.) 
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Art.  12.  Measurers  of  Pitch. — The  following  are 
the  principal  methods  for  determining  the  V of 
any  note  heard : — 1.  By  a string.  2.  By  the  siren. 
3.  By  Professor  McLeod’s  optical  method.  4.  By 
Professor  Mayer’s  electrographic  method,  o.  By 
beats. 

Art.  13.  The  String. — A string,  stretched  by  a 
constant  weight,  may  be  stopped  at  different  places, 
and  each  sounding  length  will  determine  a different 
note,  as  on  the  violin.  If  the  string  were  perfectly 
elastic  and  uniform,  the  V of  these  notes  would  be 
inversely  proportional  to  the  length  of  the 
string. 

Assuming  this  to  be  always  the  case,  Mersenne 
(1648)  took  a string  long  enough  to  allow  its  vibra- 
tions to  be  seen  and  counted,  and  then  shortened 
it  till  it  was  in  unison  with  a given  note,  and,  after 
multiplying  the  observed  V by  the  first  length, 
divided  it  by  the  second  (each  expressed  in  the 
same  unit),  to  find  the  V of  the  given  note.  He 
was,  of  course,  very  wrong,  making  an  organ-pipe 
four  French  feet  in  length,  speak,  at  one  time,  V 84, 
and  at  another,  V 96,  whereas,  it  probably  spoke 
V 112.  (See  A 373*7,  and  A 376*6  in  Table  I). 

J.  H.  Griesbach  (1860)  greatly  improved  on  this 
method,  by  tuning  a string,  one-fifth  of  an  inch 
(more  accurately  5^  mm.)  thick,  till  one- quarter  of 
its  length  was  in  unison  with  a given  note,  and 
then  counting  the  vibrations  of  the  full  length  of 
the  string  (which  was  kept  in  action  by  a continuous 
bow)  by  making  the  string,  as  it  reached  its  upper 
position,  mark  a strip  of  paper  passed  over  it,  on 
which  seconds  were  also  marked  as  they  elapsed. 
The  instrument  itself  is  in  Room  Q of  the  Scientific 
Collection  at  the  South  Kensington  Museum,  with 
a description  from  the  Journal  of  the  Society  of 
Arts  for  6th  April,  1860,  p.  353.  The  extreme 
care  wit’n  which,  Mr.  Griesbach,  worked,  and,  at 
the  same  time,  the  untrustworthiness  of  the 
arrangement,  which  is  crowded  with  sources  of 
error,  is  shown  by  some  of  his  his  results ; thus, 
his  Y416,  V 521*6,  and  V 528,  are  shown,  by  re- 
measurement of  the  forks  to  Ido  V 422*5,  Y 524*8, 
and  Y 534*46. 

Euler  and  Bemouilli  worked  out  the  problem  of 
the  string  mathematically,®  but  the  difficulties  of 
determining  the  unison,  measuring  the  lengths, 
finding  the  weight,  and  obtaining  uniformity 
in  the  string,  together  with  those  arising  from  its 
thickness,  are  so  great,  that  the  method  cannot  be 
relied  upon  for  any  great  accuracy.  We  are, 
however,  indebted  to  it  for  some  important 
measurements  by  Euler,  Dr.  Robert  Smith,  Mar- 
purg,  Fischer,  and  De  Prony.  (See  Table  I.,  under 
A 392*2,  414*4,  (2)  424*2,  427*6,  (1)  431*7,  437*3, 
438*2,  (1)  441*7,  (1)  444*5.) 

® Formula  for  finding  pitch  from  a heavy  weighted  suspended 
string.  Let 

L = the  vibrating  length  of  the  string  from  the  suspending 
point  to  the  movable  bridge,  expressed  very  accmately  in  English 
inches. 

I — - the  same  in  Erench  millimetres. 

W = the  stretching  weight  of  the  string,  including  the  weight 
of  non-vibrating  part  of  the  string,  expressed  in  any  unit. 

w — the  weight  of  the  vibrating  length  of  the  string  in  the  same 
unit.  These  weights  of  the  string  are  best  obtained  by  stretching 
a similar  string  by  the  same  weight  and  leaving  it  for  some  days 
till  the  stretching  is  complete,  then  cutting  oif  a known  length  of 
it,  weighing  it,  and  dividing  the  whole  weight  of  the  string  by  the 
whole  lengtli  to  determine  the  weight  of  an  inch  or  a millimetre  of 
it.  The  weights  are  then  found  by  measurement. 

V — the  number  of  double  vibrations  in  a second.  Then 
2 log  V = 1-98485  + log  W — (log  w -f  log  L) 

= 3-38968  4-  log  W — (log  w log  1) 


Delezenne,  of  Lille,  made  the  best  use  of  tbe 
stretched  string.  Having  proved  that  only  the 
finest  wire  which  would  bear  the  strain  would  give 
satisfactory  results,  he  stretched  700  millimetres 
of  such  a wire  on  a violoncello  body,  tuned  it  to 
Marloye’s  fork  of  Y 128  (which  was,  probably,  very 
accurate,  as  Marloye’s  Y 256  was  so),  and  then,  by 
a movable  bridge,  cut  off  the  length,  which  gave  a 
unison  with  a given  fork.  Measuring  this  length 
in  millimetres,  he  divided  128  X 700  = 89,600 
by  it,  to  find  the  Y.  For  organ-pipes,  he  first 
tuned  a fork  with  sliders  in  unison  with  the  pipe, 
and  then  measured  the  fork  so  tuned  by  his 
sonometer.  (See  Table  I.,  under  A 450*5.)  I am 
indebted  to  Delezenne  for  numerous  important 
pitches,  which  he  believed  to  be  correct  within 
three-tenths  of  a comma,  or  about  Y 37  in  Y 10,000, 
and  they  are,  very  probably,  still  more  accurate. 
He  estimates  that  those  who  use  Euler’s  formula 
may  be  -wrong  by  a comma,  or  Y 1 in  Y 80,  or 

Y 125  in  Y 10,000,  o-wing  to  the  mere  thickness  of 
the  string  necessary  to  support  the  stretching 
weight. 

Art.  14.  The  Siren  of  Baron  Cagnard  de  la  Tour 
consists  of  a perforated  disc,  which  is  driven  round 
by  a stream  of  air,  and,  allo-vving  puffs  to  pass 
through  the  oblique  holes,  makes  a musical  sound, 
of  which  the  Y is  the  number  of  such  puffs  in  a 
second  counted  by  an  appended  mechanism.  M. 
Cavaille-Coll  added  a bellows,  giving  a constant 
pressure  of  wind,  and,  by  its  assistance,  he  tells  me 
that  Lissajous  determined  the  pitch  of  the  French 
Diapason  Normal.  M.  Cavaille-Coll  also  improved 
the  counting  apparatus,  by  which  he  has  been  able 
to  obtain  even  more  accurate  results.  The  ordinary 
siren  of  commerce  is  very  untrustworthy;  for 
example,  Mr.  Hullah’s  forks,  thus  measured,  and 
intended  to  make  Y 512,  really  made  Y 524  3 to 

Y 525  (See  Table  I.,  under  A 441*3.)  Even  at  the 
best,  it  is  a difficult  instrument  to  manipulate. 
Probably  all  the  determinations  of  pitch  made  for 
the  French  Commission  in  1859  were  made  by 
Lissajous  and  Despretz  with  this  instrument,  as 
well  as  those  cited  by  de  la  Fage  as  made  by 
Lissajous.  These  and  other  pitches  determined  by 
the  ingenious  inventor  himself  are  all  cited  in 
Table  I. 

Art.  15.  The  Optical  Method,  invented  by  Prof^ 
Herbert  McLeod  and  Lieut.  R.  G.  Clarke,  R.E., 
and  described  in  the  “Proceedings  of  the  Royal 
Society,”  for  January,  1879  (vol.  28,  p.  291),  con- 
sists in  viewing  white  lines,  on  a rotating  cylinder, 
through  the  shadow  of  a constantly  vibrating  fork. 
The  result  is  apparently,  a dark  wave,  which  re- 
mains stationary  when  the  Y of  the  fork  is  the 
same  as  the  number  of  white  lines  which  pass 
before  the  eye  in  a second.  For  effecting  this, 
and  counting  the  lines  that  pass,  there  are  elabo- 
rate contrivances.  The  machine  is  very  difficult  to 
manipulate,  but,  probably,  extremely  accurate  in 
result.  It  will  be  seen  that  I am  greatly  indebted 
to  it  for  several  measures  of  vital  importance  to 
my  investigations. 

Art  16.  The  Electrographic  Method  was  invented; 
by  Professor  A.  Mayer,  of  Stevens  Institute, 
Hoboken,  New  Jersey,  U.S.,  who  is  preparing  for 
publishing  it  in  all  its  details.  In  this  method,,  a. 
camphor- smoked  paper  on  a metallic  rotating 
cylinder  is  inscribed  with  a wave-curve  by  an 
aluminium  point  fastened  to  one  prong  of  a large 
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fork,  through  which  a powerful  induction  coil, 
actuated  by  a seconds’  pendulum,  throws  a spark, 
which  bums  a single  hole  in  the  paper  precisely 
every  two  seconds.  By  counting  the  sinuosities  in 
the  wave-curve  between  these  holes  the  V is 
determined.  The  difference  of  pressure  of  the 
aluminium  point  makes  no  difference  in  the  rate  of 
vibration.  The  flattening  caused  by  the  point  is 
ascertained  by  beats.  This  instrument  is,  of  course, 
expensive,  and  difficult  to  adjust,  and  is  applicable 
only  to  large  tuning-forks,  the  V of  which  it 
determines  with  great  exactness.  As  will  be  seen, 

1 have  been  greatly  indebted  to  Professor  Mayer 
for  several  measures  of  pitch  taken  by  this  instru- 
ment, but  they  could  not  be  completed  till  1st 
March,  and  hence  must  be  communicated  here- 
after. 

Art  17.  Musical  Beats. — When  two  musical  notes  of 
very  nearly  the  same  pitch  are  sounded  together  they 
produce  beats,  or  loudnesses  separated  by  silences, 
wffiich,  under  ordinary  circumstances,  occur  exactly 
as  many  times  in  a second  as  the  V of  one  note 
exceeds  the  V of  the  other.  The  number  of  beats 
in  a second  can  be  counted  easily  when  it  lies 
between  2 and  5.  Beyond  5 beats  in  a second 
there  is  considerable  difficulty,  arising  from  the 
rapidity  of  the  loudnesses,  and,  after  6 beats  in 
a second,  the  result  cannot  be  depended  on.  Below 

2 beats  in  a second  there  is  also  a difficulty, 
arising  from  the  length  of  time  occupied  by  each 
loudness.  After  1 beat  in  a second  the  result 
can  seldom  be  depended  on.  If,  then,  we  know 
the  exact  interval  between  two  notes,  we  ‘can,  by 
interposing  forks  and  counting  the  beats,  deter- 
mine the  exact  V of  each  note.  In  particular,  if 
the  notes  form  an  Octave,  the  beats  in  a second 
between  them  is  the  Y of  the  lower  note.'' 

8>ciKiveur,  1713,  used  beats  of  organ -pipes  (see 
A 406'6  in  Table  I.),  and  his  experiments  were 
successfully  repeated  by  M.  Cavaille-Coll  (Associa- 
tion Scientifique  de  France,  Bulletin  Heb.,  No.  81, 
16  Aug.,  1868,  p.  126),  but  they  Avere  difficult  and 
uncertain  ; and  the  organ- pipe  varies  too  much 
w'ith  temperature  to  make  it  useful  for  measuiing 
the  pitches  of  other  notes.  Sarty  (see  A 436  in 
Table  I.)  complicated  the  matter  more  by  using  a 
monochord  in  addition,  and  his  result  is  very  un- 
certain. About  1865,  Mr.  Henry  Willis,  the  well- 
knoAvn  organ  builder,  also  made  a number  of 
very  careful  experiments  with  organ-pipes,  tuned 
by  a shde  on  a slot,  and  actuated  by  bellows  of 
constant  pressure,  of  his  OAvn  construction,  with 
a view  of  determining  difference  of  pitch  by 
beats. 

Art.  18.  Tuning-fork  Tonometer.  — If  Hvo 
tuning-forks,  making  an  Octave  with  each  other. 


' Determining  Pitch  hy  Beats. — T>et  the  V of  tTvo  notes  he  if  and 
X,  where  is  greater  than  X,  and  let  the  ratio  M and  X be  known, 
so  that  — m Let  the  sum  of  the  beats  in  a second  made 
by  the  interposed  forks  A^dth  the  extreme  notes  and  each  other  be 
h.  Then  M — N = 6.  These  two  equations  give  {m  — w)  N = nb, 
and  (to  — n)  'SI  — mb.  If  Si  is  the  Octave  of  X",  then  to  = 2 and 
w = 1,  and  hence  X = b.  Suppose  that  we  do  not  know  the  ratio 
il ; X exactly,  but  know  that  it  is  nearly  that  of  to  ; w,  and  also 
whether  M is  too  sharp  or  too  flat,  and  have  obsen-ed  that  the 
sum  of  the  beats  in  a second  of  the  forks  interposed  between  51 
and  X is  c ; then  ly  if  51  is  too  sharp,  we  have  n 51  — to  X = c,  and 
51  — X = b,  whence  (m  — n)  S\  =.  nb  — c,  (m  — n)  5d  = nib  — c; 
and  2,  if  51  is  too  flat  we  have  to  X — 7)  51  = c and  51  — X = b, 
whence  (m  — n)  Si  — mb  -j-  c,  (to  — wj  X = nb  c.  The  easiest 
and  most  important  case  is  when  51  is  nearly  the  Octave  of  X,  and 
hence  to  = 2,  « = 1 . Then  in  the  flrst  case  51  = 26  — c,  X = 5 — 
c,  and  in  the  second  case  51  = 2 6 c,  X*  = 6 -f  c. 


very  nearly,  but  not  exactly,  be  beld  over  a 
resonance  jar,  tuned  to  the  higher  by  pouring  in 
water,  beats  are  heard,  and  may  be  counted  for 
from  10  to  20  seconds,  between  the  precise  Octave 
of  the  lower  fork,  and  its  approximate  Octave, 
while  the  low  note  itself  is  practically  inaudible. 
If,  then,  a number  of  tuning-forks  be  interposed 
between  the  two,  beating  roughly  four  times  in  a 
second,  two  and  two,  and,  after  having  rested 
sufficiently  for  their  pitches  to  become  per- 
manent, are  accurately  counted,  the  Y of  the 
low^er  fork,  and  hence  that  of  all  the  intermediate 
forks,  can  be  determined.  For  verification,  it  is 
best  to  carry  the  series  to  at  least  a dozen  forks 
beyond  the  Octave.  The  forks  should  be  good, 
beating  at  least  45  seconds  audibly  with  each  other, 
and  furnished  with  wooden  handles,  but  not 
screwed  on  to  a resonance  box.  The  difficulty  is  in 
counting  with  sufficient  accuracy,  for  if  the  lower 
fork  be  about  Y 256,  there  will  be  64  sets  of  beats  to 
an  Octave,  and  an  error  of  '01  beat  per  second, 
would  make  the  serious  error  of  Y 0'64  in  deter- 
mining the  pitch  of  the  lower  note. 

The  invention  of  this  tonometer  is  due  to 
Johann  Heinrich  Scheibler  (born  11th  November, 
1777,  died  20th  November  1837),  a silk  manu- 
facturer, of  Crefeld,  in  Germany.  His  account  of 
his  method  and  mode  of  measurement,  and  the 
details  of  his  tonometer  of  52  forks,  from  A 219f  to 
A 439^,  at  69°  F.,  is  given  in  his  pamphlet,  “ The 
Physical  and  Musical  Tonometer  ” {Der  Physikali- 
sclie  mid Mnsikalisclie  Tonmesser,  Essen  bei  Badeker, 
1834,  pp.  80,  and  plates).  His  method  was  much 
more  laborious  than  that  here  suggested,  but  his. 
counting  seems  to  have  been  wonderfully  perfect. 
These  52  forks  have  disappeared  since  Scheibler’ s- 
deatb,  and  all  efforts  I have  made  to  discover  them,, 
with  the  help  of  Herr  Amels  and  Scheibler’s  exist- 
ing descendants  (to  whom  I am  much  indebted) 
have  hitherto  failed.  But  a tonometer  of  56  forks, 
which  belonged,  at  least,  to  Scheibler,  if  it  was  not 
' made  by  him,  still  exists,  only  there  are  no  records 
of  its  havmg  been  counted  by  Scheibler.  It  was 
inherited  by  Scheibler’s  daughter,  Madame  M.  E. 
L.  de  Greiff  (died  4th  September,  1854),  and  then 
by  her  son,  Flerr  Aurel  de  Greiff,  who  gave  it  on  a 
long  loan  to  Herr  Jean  Arnels,  then  of  Crefeld, 
and  noAV  of  78,  Ne>vg ate- street,  London,  silk 
; merchant  and  musician,  none  of  Scheibler’s  family 
caring  for  music.  Herr  Amels  has  kindly  allowed 
me  to  haA^e  the  use  of  this  tonometer  since  10th 
May,  1879,  to  the  present  time,  and  I am  able 
I to  shoAV  it  you  this  evening. 

It  Avas  believed  that  this  tonometer  pro- 
I ceeded  by  4 beats  in  a second,  from  4 A 220  to 
! 2 A 440.  A very  careful  count  shoAved  me  that 
only  32  out  of  the  55  sets  of  beats  Avere  4 in  a 
second,  and  that  the  others  varied  from  38  to  42 
beats  in  10  seconds.  The  best  sum  of  all  the  beats* 
that  I conhl  obtain  was  219'27  in  a second,  Avhich- 
should,  therefore,  be  the  Y in  the  lowest  fork  at 
69°  Fahr.,  the  mean  temperature  used  by  Scheibler. 
It  struck  me  then,  as  possible,  that  the  extreme 
forks  Avere  really  of  the  same  pitch  as  those  of  the 
52-fork  tonometer,  namely  Y 2i9'0g-  and  439 '3^. 
On  that  supposition,  I had  made  the  trifling  error 
of  Y 0-4  in  counting,  and  I distributed  this 
among  20  of  the  23  sets  of  beats,  Avhich  were  not 
exactly  4 in  a second.  Then  I reduced  the  whole 
to  59°  Fahr.,  and  obtained  the  folloAving  result:—- 
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Schexblee’s  56  Foek  Tono]sietee  at  59°  Fahe. 


No.  of  Fork. 

Formerly- 
presumed  pitch. 

Ellis’s  count. 

i Octaves  of 
Ellis’s. 

No.  of  Fork. 

Formerly 
presumed  pitch. 

Ellis’s  count. 

Octaves  of 
Ellis’s. 

1 

440 

439-54 

879-08 

29 

328 

327-62 

655-24 

2 

436 

435-74 

871-48 

30 

324 

323-61 

647-22 

3 

432 

431-84 

863-68 

31 

320 

319-54 

639-08 

4 

428 

427-96 

855-92 

32 

316 

315-54 

631-08 

5 

424 

423-96 

847-92 

33 

312 

311-54 

623-08 

6 

420 

419-96 

839-92 

34 

308 

307-54 

615-08 

7 

416 

415-74 

831-48 

35 

304 

303-61 

607-22 

8 

412 

411-74 

823-48 

36 

300 

299-39 

598-78 

9 

408 

407-74 

815-48 

37 

296 

295-57 

591-14 

10 

404 

403-77 

807-54 

38 

292 

291-70 

583-40 

11 

400 

399-76 

799-52 

39 

288 

287-70 

575-40 

12 

396 

395-79 

791-58 

40 

284 

283-70 

567-40 

13 

392 

391-67 

783-34 

41 

280 

279-69 

559-38 

14 

388 

387-57 

775-14 

42 

276 

275-69 

551-38 

15 

384 

383-57 

767-14 

43 

272 

271-69 

543-38 

16 

380 

379-60 

759-20 

44 

268 

267-77 

535-54 

17 

376 

375-60 

751-20 

45 

264 

263-82 

527-64 

18 

372 

371-68 

743-76 

46 

260 

259-81 

519-62 

19 

368 

367-56 

735-12 

47 

256 

255-64 

511-28 

20 

364 

363-63 

727-26 

48 

252 

251-67 

503-34 

21 

360 

359-63 

719-26 

49 

248 

247-67 

495-34 

22 

356 

355-63 

711-26 

50 

244 

243-67 

487-34 

23 

352 

351-63 

703-26 

51 

240 

239-66 

479-32 

24 

348 

347-63. 

695-26 

52 

236 

235-69 

471-38 

25 

344 

343-62 

687-24 

53 

232 

231-69 

463-38 

26 

340 

339-62 

679-24 

54 

228 

227-77 

455-54 

27 

336 

335-62 

671-24 

55 

224 

223-77 

447-54 

28 

332 

331-62 

663-24 

56 

220 

219-77 

439-54 

The  difficulty  was  now  to  verify  my  count, 
which  had  been  made  with  great  care  with  the 
help  of  a ship  chronometer,  each  set  of  beats 
having  been  counted  repeatedly  for  40  seconds. 
But,  then,  I could  not  feel  sure  of  being  right  in 
my  count  within  V O’Oo  or  V O' 025  at  most,  and 
this  left  the  distributed  error  of  Y0*02  imper- 
ceptible. From  this  difficulty  I was  relieved  by 
the  kindness,  first,  of  Prof.  Herbert  McLeod,  and 
subsequently,  of  Prof.  Alfred  Mayer.  Both 
counted  for  me  by  their  instruments  already  des- 
cribed, five  large  French  forks  which  I had  had 
made,  and  Prof.  McLeod  also  lent  me  four  of 
Koenig’s  forks,  which  he  had  carefully  measured. 
On  measuring  these  by  Scheibler’s  forks,  using  the 
values  given  in  the  preceding  Table,  I obtained 
results  practically  identical  with  those  of  Prof. 
McLeod,  as  shown  in  the  following  Table,  in  which 
all  the  V are  reduced  to  59°  Fahr.  The  final 
results  by  Prof.  Mayer  have  not  reached  me  in  time 
enough  to  insert  in  this  place,  but  will  be  subse- 
quently communicated  to  the  Society. 


Name  of  Fork. 

Ellis. 

McLeod. 

1812,  Conservatoire  A 

439-54 

439-55 

1820,  Tuileries  A 

1818,  Feydean  A 

434-25 

434-33 

423-09 

423-02 

1789,  Yersailles  A 

395-79 

395-83 

Nominally. 

MarloyeUtg  256 

255-96 

255-98 

Koenig  Utg  256 

256-30 

256-31 

,,  Mig  320 

320-30 

320-37 

,,  S0I3  384 

384-43 

384-44 

„ Ut^  512 

512-55 

512-55 

The  extreme  closeness  of  these  results  gave  me 
perfect  confidence  in  using  this  56-fork  tonometer 


of  Scheibler  for  all  the  measurements  made  for  this 
paper.  My  rule  has  been  to  determine  the  beats 
several  times  (generally  5,  often  10)  with  each  of 
two  forks,  and  to  take  the  mean  of  all  the  results. 
It  is,  therefore,  probable  that  measures  of  forks 
which  I could  count  for  10  seconds,  are  not  so 
much  as  Y OT  in  error. 

Other  tuning-fork  tonometers  have  been  made 
by  Wolffeland  Koenig,  both  of  Paris,  but  I have  had 
no  opportunity  of  examining  and  comparing  them. 
Koenig  is  reported  to  have  lately  invented  a new 
and  exceedingly  accurate  counting  instrument,  but 
I have  seen  no  description  of  it  as  yet.  The  great 
difficulty  in  verifying  is  one  of  the  disadvantages 
of  the  tuning-fork  tonometer.  I have  found  it  im- 
possible to  verify  by  imperfect  Fifths,  as  their  beats 
last  too  short  a time  to  be  counted  with  any 
approach  to  sufficient  accuracy. 

By  furnishing  Messrs.  Yalantine  and  Carr,  of 
76,  Milton -street,  Sheffield,  extensive  tuning-fork 
makers  to  the  music  trade,  with  standards  counted  by 
means  of  this'Scheibler’s  tonometer,  as  thus  valued, 

I have  enabled  the  public  to  obtain  small  forks, 
such  as  are  usually  employed  for  giving  pitch,  at 
moderate  prices,  and  of  great  accuracy,  that  is, 
seldom  or  ever  showing  half  a vibration  in  a second 
different  from  the  number  impressed  on  them.  For 
those  who  wish  to  know  the  pitch  of  instruments 
or  orchestras  within  the  usual  limits,  I recommend 
pocket-boxes  of  12  forks,  either  Y412  to  Y 456  for 
A or  Y 500  to  Y 544  for  C.  Such  boxes,  properly 
fitted,  would  cost,  complete,  about  two  guineas. 
Single  forks  above  Y412  can  be  made  for  3s.,  and 
below  to  Y 256  for  4s.  6d.  each.  Larger  forks  are 
more  expensive,  6-inch  prongs  costing  15s.  It 
would  be  quite  impossible  to  obtain  such  cheap 
forks  elsewhere  with  anything  like  the  same 
accuracy  of  pitch,  and  I consider  it  one  of  the 
principal  results  of  my  long  and  laboriou  s count- 
ings that  I am  able  to  show  investigators  where 
they  can  obtain  the  tools  they  need.  Messrs. 
Yalantine  and  Carr  also  make  complete  Octaves 
of  65  forks  at  similar  reasonable  prices,  and  then 
the  operator  can  count  for  himself ; they  have 
already  made  two  such  sets. 

Art.  19.  Reed  Tonometer. — To  remedy  the  de- 
ficient power  of  verification  in  the  tuning-fork 
tonometer,  and  to  accomplish  many  other  desirable 
objects,  Herr  Georg  Appunn,  of  Hanau,  invented 
his  tonometers  of  65,  33,  and  57  reeds,  of  which 
copies  may  be  seen  in  the  South  Kensington 
Museum,  and  of  the  two  first  at  the  Museum  of 
King’s  College,  London.  Lord  Eayleigh  has  also 
a copy  of  the  first.  I have  carefully  examined  all 
of  these  copies.  I was  so  pleased  with  the  first, 
after  long  work  upon  it  without  discovering  error, 
that  I used  it  in  my  former  paper  for  measuring 
pitch,  notwithstanding  that  it  differed  consider- 
ably in  its  indications  from  other  measurements. 
The  cause  of  error  could  not  be  discovered  by 
long  work  and  counting  with  a single  instrument. 
It  was  not  till  the  Lords  of  the  Committee  of 
Council  on  Education  permitted  me  to  remove 
the  65  and  33-reed  tonometers  to  King’s  College 
Museum,  that  I discovered  the  curious  fact  on 
which  it  depended.  The  decisive  observations 
were  of  this  kind.  Suppose  L,  M,  N"  are  three 
consecutive  reeds  on  one  instrument,  and  P,  Q,  E 
three  reeds  of  the  same  pitch  on  another.  (In 
point  of  fact,  the  instruments,  which  had  been 
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made  independently,  were  not  exactly  in  unison, 
and  this  was  the  first  shock  that  my  belief  in  their 
accuracy  sustained.)  Then  I beat  L with  M,  and 
M ^^uth  X,  and  adding  the  observed  beats,  I obtained 
what  I term  the  “ internal  beats  ” of  L with  X, 
that  is,  such  as  take  place  inside  the  box  contain- 
ing the  reeds.  Xext,  I beat  L with  Q,  and  Q with 
X,  and  adding  them,  I obtained  the  “ external 
beats”  of  L with  X,  that  is,  the  beats  made  out- 
side the  box  containing  the  reeds,  in  the  free 
surrounding  air.  Xow,  the  internal  were  always 
more  than  the  external  beats.  My  first  experi- 
ment showed  that  the  internal  exceeded  the  internal 
beats  by  about  1 per  cent.  Continuing  the  experi- 
ments for  many  weeks,  till  all  the  beats  were  thus 
counted,  and  varjnng  the  experiment  occasionally 
by  sounding  L and  B at  different  ends  of  the 
Museum,  at  least  50  feet  apart,  while  I stood  mid- 
Mny  to  count,  T found,  as  a mean  of  all  my  obser- 
vations, that  the  number  of  internal  beats  must  be 
reduced  by  per  1,000  to  produce  the  external 
beats,  and  that,  consequently,  the  values  obtained 
for  the  reeds,  by  counting  internal  beats,  must  be 
reduced  in  the  same  proportion.  The  internal 
beats  were  counted  on  the  King’s  College  copy. 
Last  autumn  I varied  this  experiment,  by  taking 
the  pitch  of  each  reed  of  all  three  tonometers  in 
the  South  Kensington  Museum,  by  beats  with 
Scheibler’s  forks  as  counted  above.  The  result 
was,  that  in  order  to  reduce  Appunii’s  numbers 
on  the  65-reed  tonometer  (nominally  V 256  to 

Y 512)  to  Scheibler’s,  it  was  necessary,  as  a 
mean,  to  deduct  76  in  U),000,  precisely  confirming 
the  former  result  (shoudng  that  the  instrument 
went  actually  from  Y 254  to  Y 508).  For  the  first 
Octave  of  the  57-reed  tonometer  (nominally 

Y 64  to  Y 128),  the  same  reductions  was  obtained 
(showing  that  instrument  went  really  from 

Y 63|  to  Y 127).  For  the  33-reed  tonometer 
(nominally  Y 128  to  Y 256),  the  reduction  was 
83  in  10,000  (showing  that  the  instrument 
went  really  from  Y 127  to  Y 253|) ; but,  then, 
almost  every  reed  of  this  tonometer  (which  had 
been  sent  from  Germany  afterwards,  and  without 
comparison)  \vas  flatter  than  its  corresponding 
Octave  in  the  65 -reed  tonometer,  and  the  Octave 
was  not  quite  perfect. 

What  the  cause  of  this  “ drawing  ” of  the  beats 
may  be,  has  not  yet  been  investigated.  Its  direc- 
tion and  amount  was,  I believe,  entirely  unknown 
previously,  and  hence  Herr  Appunn  can  hardly  be 
blamed  for  overlooking  it.  Xor  does  it  in  any 
way  detract  from  the  use  of  the  instrument.  When 
the  beats  have  been  exactly  counted,  and  hence  the 
values  of  the  reeds  determined,  we  have  only  to 
reduce  these  values  by  76  in  10,000,  with  the  help 
of  a little  table  (like  that  of  Scheibler’s  forks  given 
above),  and  the  instrument  is  as  useful  as  ever  to 
determine  pitch  and  make  experiments.  Thus 
Koenig’s  forks,  when  I take  the  numbers  from 
Appunn  given  in  my  former  paper,  and  reduce 
them  properly,  are  very  near  what  we  may  suppose 
Koenig’s  to  have  really  been,  as  calculated  from 
his  LT3  — Y 256-28,  and  supposed  to  be  absolutely 
correct  harmonics.  Of  course  there  were  slight 
errors  in  my  former  measurem<‘nts,  which  were 
early  attempts,  and  trough t with  difficulty,  and, 
possibly,  either  slight  errors  in  Koenig’s  own  ex- 
cellent workmanship,  or  slight  subsequent  changes 
due  to  rough  usage. 


No.  of 
Hannonic. 

Marked 
values  in 
simple 
Vibrations. 

Calculated 
values  in 
double 
Vibrations. 

Measured  by 
Appunn’s 
Tonometer. 

Reduced  by 
substractinq- 
76  per  10,000. 

Difference 

from 

calculated 

values. 

Harmonics 

of 

64-105. 

1 

4 

Utj  512 

6407 

256-28 

258-4 

256-42 

-14 

64-105 

256-420 

5 

Ms  640 

320-30 

323- 1 

320-64 

- -34 

320-525 

6 

Sol,  768 

384-42 

387-6 

384-64 

- -22 

384-63 

8 

Ut.1  1024 

512-56 

516-7 

512-75 

- -19 

512-84 

10 

1280 

640-70 

646-0 

641-07 

h -37 

641-05 

14 

7.  1792 

896-98 

905-0 

898-10 

+ 1-12 

897-47 

IG 

Utg  2048 

1025-12 

1032-6 

1024-7 

- -42 

1024-68 

18 

Reg  2304 

1153-26 

1163-3 

1154-4 

+ 1-14 

11.53-49 

20 

Mis  2560 

1281-40 

1292-0 

1282-1 

-1 

h -70 

1282-1 

By  examining  the  harmonics  in  the  last  column, 
deduced  from  a quarter  of  256*42,  it  will  be  seen 
that  they  agree  closely  with  the  reduced  numbers 
in  the  fifth  column  except  in  two  cases  (those  in 
which  the  apparent  error  in  the  sixth  column 
exceeds  1),  and  this  seems  to  point  to  a small  error 
in  measurement  in  these  two  cases.  All  the  four 
last  i)itches  had  to  be  counted  by  high  partial  tones 
of  the  reeds,  and  hence  mistakes  were  very  probable. 
But  this  crucial  test  shows  that  the  errors  made 
neither  arose  from  grossly  erroneous  counting,  nor 
from  careless  manufacture  of  the  reed  tonometer, 
but  must  have  proceeded,  as  my  other  observations 
establish,  from  an  acoustical  phenomenon  affecting 
all  the  nominal  values  of  the  reeds  in  the  same 
ratio.  And  this  is  my  answer  to  the  first  objection 
raised  against  my  former  paper.  At  the  same 
time,  I feel  that  I owe  an  apology  to  Herr  Koenig, 
for  my  having  been  unfortunately  misled  by  the 
unknown  error  of  Appunn’s  instrument  to  attribute 
that  error  to  him,  and  I make  this  apology  most 
sincerely,  for  no  one  deserves  more  thanks  from 
acousticians  than  Herr  Koenig,  both  for  the 
excellence  of  his  workmanship,  and  the  ingenuity 
of  his  contrivances. 

Besides  this  accoustical  acceleration  of  the  beats, 
there  remain  two  other  drawbacks  to  Appunn’s 
tonometers ; first,  they  do  not  retain  their  pitch 
with  accuracy,  and,  secondly,  their  variation  with 
temperature  is  unknown.  Hence  they  are  not,  as 
I had  hoped,  instruments  of  scientific  precision, 
though  admirable  for  all  purposes  of  lecture  illus- 
trations. 

Art  20.  Practical  Importance  of  Musical  Pitch 
and  its  History. — If  two  instruments,  tuned  to  the 
same  system,  are  not  at  the  same  pitch,  they 
cannot  be  played  together.  Some  instruments  can 
be  slightly  altered  to  agree  with  others,  but  none 
to  any  great  extent,  and  all  instruments  would  be 
more  or  less  injured,  in  effect  on  being  altered  by  a 
semitone,  although  this  is  the  practice  in  Spain 
when  instruments  play  witlj.  the  organ.  (See  (2) 
A 419-6  in  Table  I.)  All  instruments  have  a limited 
compass,  that  is,  they  cannot  produce  any  musical 
sound  at  all  above  or  below  a certain  pitch,  hence 
their  power  of  transposition  by  a semitone  or  more 
is  limited.  This  is  most  seriously  felt  by  the  human 
voice.  If,  for  example,  a piece  of  music,  written 
for  a very  high  pitch,  is  sung  to  a very  low  pitch, 
the  lower  notes  will  indicate  depths  which  the 
voice  cannot  reach  ; this  occurs  in  singing  Orlando 
Gibbons’s  church  music,  which  was  written  for  a 
much  higher  pitch  than  we  now  use,  and,  conse- 
quently, has  to  be  transposed  to  make  it  suit  the 
present  values  which  we  give  to  the  notes.  (See 
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the  conclusiorL  of  tlie  remarks  on  A 567 '3  in  Table 
I.)  More  frequently,  however,  works  written  for 
a low  pitch  (such  as  Handel’s  A 422 -5,  or  Mozart’s 
A 421*6)  have  to  be  sung  to  a modern  orchestral 
pitch,  rather  more  than  an  equal  semitone  (actually 
S 1*27)  higher.  The  voice  of  the  singer,  there- 
fore, becomes  distressed  in  reaching  its  upper 
limits,  or  has  to  give  up  the  attempt  altogether. 

Now,  it  so  happens,  that  a great  deal  of  the  best 
music  was  written  to  comparatively  low  pitches. 
This  is  not  generally  known.  The  notes  bear  no 
traces  of  it.  It  could  only  be  surmised  from  them, 
as  in  the  case  of  Handel,  and  then  not  with  cer- 
tainty. It  becomes,  then,  of  practical  importance 
to  know  precisely  for  what  pitch  the  principal 
musical  composers  wrote,  and  of  antiquarian  im- 
portance to  trace  the  formation  of  that  pitch,  and 
Jts  subsequent  abandonment.  This  is  what  I 
. ^^deavour  to  do  in  the  following  history. 

Art  21.  Compass  of  the  Human  Voice. — From 
^ -the remarks  just  made,  it  will  be  readily  seen  that 
- ^importance  of  musical  pitch  consists  in  the 
nice  adjustment  of  the  work  required  from  the 
;v-voice  jt©  the  work  it  is  capable  of  performing. 

Hence,  dhe  drst  requisite  to  understanding  the 
^ variations  of  pitch,  or  the  value  of  any  pitch  pro- 
posed, is  to  know,  in  numbers  of  vibrations,  the 
average  limits  of  each  khnd  of  voice  for  which  com- 
posers write,  and  on  which  iustruments,  by  accom- 
panying, impose  an  interpretation.  It  is  clearly 
. essential  that  no  instrument  should  make  a 
composer  expect  an  impossible  pert c'rmance.  N ow, 
A was  unable  to  find  any  satisfactory  solution  of  this 
^problem.  The  ranges  of  the  several  voico^.s  are  given 
•hy  Mr.  Alberto  Randegger,  in  hi«  Primer  022  ‘ ‘ Sing- 
ing ” (Novello,  1879),  expressed  in  notes,  which, 
as  he  'Mndly  informed  me,  referred  to  Broadwood’s 
medium  pitch  A 446 *2,  so  that  they  can  be  im- 
mediately translated,  assuming  equal  temperament, 
into  numbers  of  vibrations.  But,  proceeding  only 
by  equal  semitones,  the  intervals  were  too  large, 
although,  doubtless,  due  to  great  experience, 
'they  did  not  seem  to  be  founded  on  a sufficiently 
extensive  observation  of  chorus  singers;  hence, 

I felt  compelled  to  undertake  the  investiga- 
tion myself.  I am  indebted  to  the  great  kind- 
ness and  liberality  of  the  choir  conductors,  Messrs. 
Henry  Leslie,  W.  G.  McNaught,  J.  Proudman, 
Ebenezer  Prout,  L.  C.  and  G.  I.  Yenables,  and 
542  members  of  the  choirs  they  conduct,  for 
having  been  able  to  try  it  upon  a sufficiently  large 
number  of  voices,  to  furnish  a trustworthy  mean-^ , 
The  Table  in  next  column  gives  the  number  ^ of ' 
each  kind  of  voice  examined,  rejecting  dc' 

~ '^hese  numbers  by  no  means  the  full 

jiumtes  of  the  memhers  of  these 
the  few  yho  happened  to  be 
tising  mghts  that  I - - 


Choirs  in  Order  of  Examination. 


1.  Bow  and  Bromley  Institate  Choir ; con' 

ductor,  Mr.  W.  G.  McXaught  

2.  Mjr.  Proudman’s  Voice-training  Classj 

at  the  Tonic  Sol-fa  College  Winter 


3.  South  London  Choral  Association,  Ad- 

vanced Choir;  conductor,  Mr.  L.  C, 
Venables  ...  .. 

4.  Tonic  Sol-fa  Choral  Assof^tion,  Select 

Choir ; conductor,  Mr.  Joseph  Proud- 
man   

5.  South  London  Choral  Association,  In- 

termediate Choir;  conductor,  Mr.  G. 
I.  Venables  

6.  Boroughof  Hackney  Choral  Association; 

conductor,  Mr.  Ebenezer  Prout 

7.  Mr.  Henry  Leslie’s  Choir  ; conductor, 

Mr.  Henry  Leslie  

Total  iudependent  voices  


s 

A 

T 

B 

Totals , 

22 

20 

23 

29 

94 

8 

1 

10 

2 

21 

40 

25 

26 

33 

124 

20 

11 

10 

12 

53 

30 

13 

11 

23  1 

77 

38 

25 

19 

24  j 

106 

18 

13 

18 

18  I 

67 

176 

108 

117 

141 

i 

542 

favourable  weather. 


mded,  during  very  un 
lavouri^uro  j-  attended  Mr.  Henry 

*^  .ag  the  dense  fog  of  27th  January, 

-when  Hie  rooi^  and  the  at- 

"vas,  consequently,  extremely  limited. 

V method  adopted  was  as  follows  : — I procured 

lour  forks,  tuned  to  Y 507,  522*5,  528,  and  540*7, 
of  which  the  three  first  represent  the  fust  C,  cor- 
resBonding  to  Handel’s  A 422*5,  French  h<ormal 
A 435*4,  and  Scheibler’s  A 440,  and  the  last  is  Mr. 
Hipkins’s  fork,  representing  the  highest  Phil- 
harmonic pitch  in  1874,  giving  E A 454*7,  but 
JA450-6.  The  first  and  last  forks  are  a diatonic 


semitone  apart ; the  two  middle  ones  are  a little 
less  than  half  that  from  each  extreme.  I had 
printed  four  descending  scales  marked  do,  si,  la, 
sol,  fa,  mi,  re,  do,  &c.,  in  words  or  letters,  and 
four  ascending  scales  marked  do,  re,  mi,  fa,  sol, 
la,  si,  do'^,  in  the  same  way.  Then  I asked  the 
conductor  to  pitch  the  voices  of  the  choir  to  do 
from  the  first  fork,  and  the  choir  to  sing  the 
scale  down  twice,  the  first  time  marking,  by- 
scratching  out,  the  lowest  note  to  which  each 
voice  (after  noting  its  own  name)  could  sing 
easily,  and  the  extreme  lowest  note  it  could 
sing  at  all,  and  at  the  second  singing  to  re- 
vise its  marks.  Next,  the  voices  took  an  ascending 
scale  to  the  same  pitch,  and  marked  the  highest 
easy  note  (male  voices  avoiding  falsetto),  and 
highest  extreme  note  (admitting  falsetto).  The 
three  other  pitches  were  treated  in  the  same  way. 
As  unaccompanied  singers  (especially  the  Tonic 
Sol-faists)  naturally  sing  in  just  intonation,  it  was 
easy  to  calculate  almost  exactly  the  number  of 
vibrations  in  each  of  the  limiting  notes.  Then 
taking  from  the  paper  of  each  voice  its  easy  and 
extreme  limits,  certainly  found  within  a quarter  of 
a tone,  I was  able,  by  adding  the  vibrations,  and 
dividing  by  the  number  of  voices,  to  get  the 
average  compass  of  each  kind  of  voice,  expressed 
in  vibrations,  and  to  compare  them  with  Mr. 
Eande,gger’s,  expressed  in  the  same  way.  The 
foP  owing  Tables  express  the  results  obtained : — 
The  first  Table  gives  the  more  important  easy, 
lower  and  higher  limiting  notes  of  the  compass  of 
each  kind  of  voioe,  The  column  headed  mean  gives, 
in  name  and  number  of  vibrations,  the  mean  note 
reached  by  the  voices  in  the  first  column.  Ihe 
column  headed  actual  gives  the  highest  and  lowest 
note  actuaUy  sung,  of  all  the  notes  from  which  the 
mean  was  calculated.  In  this  column  -the  letters 
H,  F,  S,  P,  refer  to  the  pitches  derived  foom 
Handel’s,  the  French,  Scheibler’s,  and  the  Phil- 
harmonic forks,  all  calculated  in  just  intonation. 
The  second  Table  gives  the  extreme  hmits  m the 
same  way,  but  these  are  not  of  so  much  importance, 
and  in  particular,  the  extreme  higher  limits  of  the 
bass  and  tenor,  which  include  falsetto,  are  rather 
curiosities  than  otherwise.  The  tlffid  Table  pves 
itandegger’s  regular  and  exceptional  limits  ot 
the  same  voices,  but,  for  comparison,  tne  soprano 

and  mezzo  soprano  are  placed  together,  ana  tne 
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tenor  and  barytone,  instead  of,  as  is  more  usual 
and  natural,  the  mezzo  soprano  with  the  alto,  and 
the  barytone  with  the  bass. 

On  the  chart  I exhibit,  the  whole  results  are 
^vritten  out  in  musical  notation,  in  Broadwood’s 
medium  pitch,  tailed  white  notes  representing  the 
means,  and  black  notes  with  the  tails  turned 
different  ways,  the  highest  and  lowest.  In 
doing  so,  the  notes  were  taken  as  named,  except 
those  marked  H,  which  were  taken  half  a tone 
flatter,  thus  HA  is  represented  by  A fiat.  On  a 
piano,  in  concert  pitch,  no  note  will  be  then  more 
than  a quarter  of  a tone  in  error,  and  the  table  can 
easily  be  played.  In  the  present  paper,  musical 
notation  had  to  be  avoided,  for  typographical 
reasons. 

A strict  comparison  with  Eandegger  will  show 
great  differences,  for  which  probably  good  reasons 
can  be  given  ; and  it  should  be  borne  in  mind  that 
Eandegger’s  “ exceptional,”  does  not  exactly 
correspond  to  my  “ extreme.”  The  limits  of  this 
paper  do  not  allow  of  a full  discussion  of  these 
results,  but  reference  will  have  to  be  made  to  them 
under  A 503*7  and  A 567*3,  in  Table  I.  below, 
for  which  the  observations  were  mainly  under- 
taken. In  the  meantime,  observe  that  music 
for  choruses  should  not  be  written  for  the 
average  or  mean  limits,  as  probably . one  half 
the  chorus  could  not  reach  those  limits  easily, 
and  those  that  could  would  be  distressed  by 
them  if  they  occurred  frequently.  But  it  is  always 
safe  to  write  from  the  actual  highest  form  of  the 
lower  limit  to  the  actual  lowest  form  of  the  upper 
limit.  Thus,  it  would  not  be  safe  to  write  for 
soprano  choristers  from  the  mean  4 F 180*2  to  the 
mean  1 B 993*2,  but  it  would  be  quite  safe  to  write 


Meax  axd  Actual  Coscpass  of  the  Human  Voice. 


Voices  observed. 

Easy  Lower  Limit. 

Mean. 

Actual. 

149  Sopranos  

4 F 

180-2 

( 4 PB  253-4 
to 

( 4 PC  135-2 

91  Altos  

4 E flat 

161-3 

( 4 HA  211-3 
J to 

( 4 SC  132 

107  Tenors 

8 G 

98-2 

( 4 FE  163-3 
{ to 

( 8 PD  76 

125  Basses  

8 E 

81-2 

( 8 BLV  105-6 
i to 

1 8 SC  66 

Voices  observed. 

Easy  Higher  Limit. 

Mean. 

Actual. 

145  Sopranos 

1 B 

993-2 

( k SF  1408 
to 

( 1 SG  704 

83  Altos 

1 G sharp 

835-7 

( i PD  1216-4 
{ to 

( 1 PE  675-8 

114  Tenors 

1 C 

520-8 

( 1 PD  608-2 
J to 

( 2 HE  316-9 

120  Basses  

2 F sharp 

375-2 

( 1 PC  540-7 
i to 

( 2 FD  293-9 

Voices  observed. 

Extreme  Lower  Limit. 

Mean. 

Actual. 

173  Sopranos 

4 E flat  161-9 

( 4 PG  202-8 
\ to 

( 4 FC  130 

103  Altos  

4 D 147-1 

( 4 SG  198 
^ to 

1 8 SB  123-8 

114  Tenors 

8 E 84-7 

( 8 PB  126-7 
J to 

( 8 SC  66 

140  Basses 

8 C sharp  7P6 

( 8 PF  90-1 
J to 

( 16  PA  56-3 

Voices  observed. 

Extreme  Higher  Limit. 

Mean. 

Actual. 

173  Sopranos 

J C sharp  1124-4 

f i HA  1690 
\ to 

( 1 PG  811 

105  Altos  

1 B flat  951-6 

r i SG  1584 
< to 

I.  1 PF  721 

112  Tenors 

1 D 616-9 

f 1 PG  811 
< to 

( 2 SG  396 

139  Basses 

2 B flat  482-9 

j i PC  1081-4 
< to 

1 2 SE  330 

Eandegger’ s Statement  of  Limiting  Tones  expressed 
IN  Number  of  Vibrations. 


Regular. 


Voice. 

Lower  Limit. 

Tipper  limit. 

Soprano 

4 B flat 

236-4 

i G 

1061-2 

Mezzo  soprano  

4 G 

198-8 

1 B flat 

945-4 

Alto  

4 E 

167-2 

1 F 

708-4 

Tenor 

4 C 

132-6 

2 B flat 

472-7 

Barj-tone  

8 A flat 

105-0 

2 F 

354-2 

Bass  

8 F 

88-6 

2 E flat 

315-5 

Exceptional. 


Voice. 

Lower  Limit. 

Upper  Limit. 

Soprano 

4 

B flat 

236-4 

1416-8 

Mezzo  soprano  

4 

G 

198-8 

1 G 

1061-2 

Alto  

4 

E 

167-2 

1 G 

795-0 

Tenor 

4 

C 

132-6 

1 C sharp 

562-2 

Barytone  

4 

F 

88-6 

2.G 

397-5 

Bass  

8 

D 

74-5 

2 F 

354-2 

from  the  higher  actual  form  of  the  lower  limit, 
4 PB  253*4,  to  the  lower  actual  form  of  the  upper 
limit,  1 SG  704.  But  even  then,  long  frequent  sus- 
tained and  forte  passages  involving  these  notes 
would  distress.  Taken  in  the  last-named  form,  the 
limits  will  be  found  to  agree  better  with  Ean- 
degger’s. 

Art  22.  Materials. — Having  learned  how  to 
measure  pitch  with  tolerable  ease  and  certainty,  I 
began  by  collecting  all  forks  with  a name  and  a 
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date  to  them,  and  others  which,  though  impossible 
to  fix  to  a certain  place  or  date,  yet  represented  a 
known  note,  and  had,  undoubtedly,  considerable 
antiquity.  The  Society  of  Arts  put  their  foreign 
forks  at  my  disposal.  Mr.  Hipkins  was  most  kind 
in  allowing  me  to  measure  extremely  valuable 
forks,  and  in  procuring  others  for  me.  The  Eev. 

G.  T.  Driffield  allowed  me  to  copy  his  Handel’s 
fork.  Frau  Nake,  of  Dresden,  sent  over  some  very 
curious  forks  collected  by  her  late  husband.  Prof. 
Rossetti,  of  Padua,  procured  me  exact  copies  of 
interesting  forks  from  Padua  and  Verona.  Mr. 
Blaikley,  of  Boosey’s,  lent  me  a set  of  forks, 
formerly  belonging  to  Prof.  Faraday.  Dr.  W. 

H.  Stone  lent  me  others  which  had  been 
tuned  for  him.  I also  procured  copies  of  forks 
preserved  in  the  Conservatoire  at  Paris,  and  had 
others  tuned  at  known  temperatures  to  remark- 
able organs  in  Vienna,  Dresden,  and  Hamburg. 
These  forks  form  the  nucleus  of  my  materials. 
But  forks,  as  already  mentioned,  are  only  about  a 
century  and  a half  old,  and  it  was  necessary  to  go 
much  further  back  than  that,  to  meet  the  second 
objection  raised  against  my  former  paper.  Hence, 
I measured  the  pitch  of  numerous  organs,  which 
seemed  to  be  untouched,  and  when  organs  failed, 
I was  indebted  to  the  kindness  of  organ  builders 
for  letting  me  measure  the  pitch  of  solitary  pipes 
which  they  had  preserved  from  organs  they  had 
Tebuilt.  Even  these,  however,  often  failed,  and  then 
I had  recourse  to  measures  of  organ-pipes  recorded 
in  old  books,  as  Schlick,  loll;  Praetorius,  1619; 
Mersenne,  1636;  Tomkins,  1668;  Bedos,  1766,  and 
others ; ® and  from  these  and  other  .measures  Mr. 
Thomas  Hill,  of  Messrs.  Hill  and  Sons,  kindly 
constructed  pipes,  which  he  not  only  allowed  me 
to  measure  on  his  voicing  machine,  but  most 
liberally  presented  to  me.  When  even  these  failed, 
I had  to  trust  to  the  memory  of  organ  builders  and 

* Titles  of  Old  Books  used  as  Authorities. — Schlick.  “ Spiegel 
der  Orgelmacher  iind  Organisten,  alien  Stiften  nnd  Kirchen  so 
Orgel  halten  oder  machen  lassen  hochniitzlicli,  durcli  den  hocli- 
beriimpten  nnd  kiinstreicben  Meyster  Amolt  Schlicken  Pfalzgraui- 
schen  Organisten  artlich  verfasst.”  (Mirror  of  Organ-builders 
and  Organists,  very  useful  to  all  foundations  and  churches  which 
possess  or  order  organs,  excellently  composed  by  Master  Arnold 
Schlick,  Organist  to  the  County  Palatine.)  Reprinted  from  the 
only  known  copy  fbelonging  to  Herr  Wilh.  Bethge,  junior,  and 
printed,  apparently,  by  Peter  Schoffer,  in  Mainz)  in  the  “ Mo- 
natshefte  fiir  Musik-Geschichte  herausgegeben  von  der  Gesell- 
schaft  fiir  Musikforschung  ” (Monthly  Journal  for  Musical 
History,  edited  by  the  Association  for  Musical  Investigation.) 
First  year,  1869,  edited  by  Rob.  Eitner,  Berlin,  pp.  78 — 114,  with  a 
facsimile  of  the  title,  containing  an  engraving  of  an  organist 
playing  on  the  organ,  with  the  beUows-blower  behind  it ; in  front, 
a performer  on  a rude  clarinet,  and  two  men  and  three  boys  sing- 
ing from  musical  notes.  There  is  no  date  to  the  book,  but  the 
Imperial  Privilege  to  print  is  dated  3rd  April,  1511.  The  second 
chapter  “ speaks  of  the  dimensions  of  pipes,  a good  church  mea- 
sure, convenient  to  sing  to,  and  for  the  organist  to  play,”  and  the 
eighth  chapter  tells  “ how,  and  at  what  time,  the  organ  should  be 
timed.”  This  ve:^  interesting  book,  which  was  of  great  use  in 
showing  the  relation  between  very  high  and  very  low  church  pitch, 
and  the  method  of  tuning  before  the  invention  of  the  mean-tone 
temperament,  was  lent  to  me  by  Mr.  A.  J.  Hipkins. 

Praetorius.  “ Syntagmatis  Musici,  Mrchaelis  Praetorii  C. 
Tomus  Secundus  de  Organographia.”  (Second  volume  of  the 
Musical  Work  of  Michael  Praetorius  O.,  concerning  Organ  descrip- 
tion.) “Wherein”  (translating  the  title)  “the  Nomenclature, 
Intonation,  and  Properties  of  all  Musical  Instruments,  old  and 
new,  not  only  foreign,  barbarian,  rude,  and  unknown,  but  also 
domestic,  artistic,  lovely,  and  known  instruments,  together  with 
an  exact  Figure  and  proper  Counterfeit  of  the  same  ; and  also  an 
exact  description  of  Old  and  New  Organs,  Manual  and  Pedal 
Keyboards,  bellows,  specification  and  Stops,  and  also  how  to  tune 
perfectly  and  easily  the  Regale  and  Clavicymbalum,  and  what  has 
to  be  attended  to  in  delivering  over  an  organ,  together  with  an 
appended  copious  index ; not  only  very  useful  and  necessary  to 
Organists,  Instrumentalists,  Organ-builders,  and  Instrument- 
makers,  and  all  who  are  devoted  to  music,  but  also  ve^  enter- 
taining and  elegant  reading  for  Philosophers,  Philologists,  and 
Historians.  To  which  is  added  a complete  Index,  ifrinted  at 


organists  as  to  certain  organs  being  “flat”  or 
“ sharp,”  to  which  rather  vague  terms  my  researches 
enabled  me  to  give  a somewhat  definite  shape. 
This  forms  my  own  personal  collection  of  materials. 
For  the  rest  I had  to  trust  to  others,  but  I always 
endeavoured,  at  least,  to  trace  their  statements  to 
the  original  source,  and  see  how  they  obtained  the 
pitch  they  give.  In  the  first  rank  of  these  stands 
Scheibler  himself,  with  about  a dozen  pitches,  and 
the  late  Herr  Nake,  of  Dresden,  who  used  Scheibler’s 
forks,  and  whose  measures,  where  I could  repeat 
them,  were  found  very  correct.  Next  comes 
Delezenne,  whose  method  has  been  already  ex- 
plained, and  whose  work  was  excellent.  Lissajous’s 
results,  believed  to  have  been  obtained  with  the 
siren  and  constant  pressure  bellows,  stand,  perhaps, 
next,  but  many  of  these  are  given  only  on  the  autho- 
rity of  de  la  Fage  and  others,  and  some  are,  perhaps, 
concealed  in  the  report  of  the  French  Commission. 
The  older  determinations  of  Dr.  Robert  Smith  (of 
Trinity  College,  Cambridge),  Fischer  (of  Berlin), 
Euler,  Marpurg,  and  Sauveur,  were  also  examined. 

From  ail  these  sources  I have  formed  the  large 
collection  of  pitches  given  in  Table  I.,  with  every 
necessary  particular  respecting  each,  arranged  by 
order  of  the  pitch  of  A,  and  afterwards  in  Table 
II.,  by  countries  and  places. 

These  two  Tables,  in  fact,  form  my  “ history  of 
musical  pitch,”  but  they  require  a little  previous 
explanation  to  show  their  import  and  relations. 
Whenever,  in  future,  I cite  a pitch  as  A505'8,  re- 
ference should  be  made  to  that  number  in  Table  I., 
where  all  particulars  respecting  it  will  be  found. 
This  will  save  many  repetitions.  Table  II.  forms 
an  index  to  Table  I.,  as  the  pitch  of  A can  be  found 
by  referring  to  the  country,  or  place  where  it  was 
used,  and  then  by  consulting  Table  I.,  all  the 
other  information  I can  furnish  will  be  found. 

The  following  condensation  of  these  two  Tables, 


Wolfenbiittel,  at  the  house  of  Elias  Holivein,  printer  and  t>-pe- 
founder  to  the  Rrince  of  Brunsivick.  Published  by  the  Author. 
Anno  Christi,  M.DC.XIX.”  Three  small  quarto  volumes  of  this 
very  rare  and  curious  book  exist,  of  vrhich  the  above  is  the  title  of 
the  second.  Extracts  from  this  book  vere  first  sent  me  by  Herr 
Schmahl,  Organist  of  St.  James’s  Church  (St.  Jacobildrche),  Ham- 
burg, to  whom  I am  much  indebted  for  kind  as.sistance.  A complete 
copy  (with  the  excepticm  of  one  leaf  of  engi-avings),  the  only  one, 
so  far  as  I am  aware,  in  the  United  Kingdom,  exists  in  the  Reid 
Music  Library,  attached  to  the  Chair  of  Music  in  Edinburgh,  and 
for  six  months’  loan  of  this  work,  which  has  proved  to  be  most 
essential  to  my  investigations,  I am  indebted  to  the  great  kind- 
ness of  the  Professor  of  Music  at  Edinburgh,  Sir  Herbert 
Oakley. 

Mersenne.  “Harmonie  Universelle,  par  Marin  Mersenne,  de 
I’Ordre  des  Minimes.”  Paris,  1636.  FoRo.  In  the  British 
Museum. 

Mersenne.  Harmonicorum  Libri  xii.,  in  quibus  agitur  de 
sonorum  natura  causis  et  effectibus : de  Consonantiis,  Dissonanttis, 
Rationibus,  Generibus,  Modis,  Cantibus,  Compositione,  orbisque 
totins  Harmonicis  Instrumentis,  authore  F.  M.  Mersenno  klinimo. 
1648.  In  the  British  Museum  and  Library  of  the  Royal  Society. 
This  is  a Latin  abridgment  of  the  French  book,  from  which  it 
varies  in  part. 

Tomkins.  For  the  account  of  this  book  see  under  A474T  in 
Table  I. 

Bedos.  “ L’ Art  du  Facteur  d’Or^es,  par  Dom  Franpois  Bedos 
de  CeUes,  Ben6dictin  de  la  Congregation  de  Saint  Maur,  dans 
I’Abbaye  de  Saint  Denys,  en  France,  de  I’Acad^mie.”  1766.  The 
finest  and  most  complete  work  existing  on  the  construction  of  the 
organ,  of  which  J.  G.  Topfer’s  work  is  principaUy  an  abridgment, 
with  borrowed  plates.  In  the  Reading-room  of  the  British 
Museum. 

For  temperament,  also,  I have  had  to  consult — 

Zarlino.  “ Le  istitutioni  harmoniche,  del  reverendo  M.  Gio- 
sefPe  Zarhno  di  Chioggia.”  Venice,  1562.  In  the  British  Museum 
and  Library  of  the  Royal  Society. 

Salinas.  Francisci  Salinae  Burgensis,  abbatis  Saneti  Pancratii 
de  Rocca  Scalegna,  in  regno  Napohtano  et  in  Academia  Sal- 
manticensi  Musicae  Professoris,  de  Musica,  libri  septem.  Sala- 
manca, 1577.  In  the  British  Museum. 

The  titles  of  many  other  works  which  I have  consulted  are  given 
sufficiently  where  they  are  cited. 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  March  5,  1880. 


305 


in  wliicli  the  an-angonient  is  by  equal  semitones, 
and  tenths  of  equal  semitones,  from  a lowest  ideal 
pitch  to  the  highest  found,  and  also  by  the  nearest 
whole  number  of  the  vibrations  made  by  the  single 
note  A in  one  second,  for  a few  of  the  principal 
and  most  characteristic  pitches,  with  the  designa- 
tion of  the  classes  into  which  I distribute  them, 
will  probably  make  it  more  easy  to  follow  the 
r^eniarks  I have  to  make,  while  the  filling  up  cf 
details  by  Tables  I.  and  II.  themselves  will  give 
that  feeling  of  confidence  which  can  only  arise 
from  a most  extensive  induction. 


OUTLIXE  HiSTOEY  OF  Ml'SICAL  PlTCII. 

s 

A 

00 

370 

Ideal  lowest,  or  zero-point. 

Church  Pitch 

0-2 

374 

Hospice  Comtesse,  1700. 

lowest. 

0 3 

377 

Schlick  low,  1511;  Bedos,  1766. 

10 

392  • 

Euler’s  Clavichord,  1739. 

Church  Fitch 

11  i 

395 

R. Smith,  1759;  Roman  pitch  pipes,  1720 

low. 

12 

396 

De  Cans,  1615 ; Versailles  Chapelle,  1789 

11 

403  ^ 

l\Iersenne  Spinet,  1648. 

Chamber 

1-6 

407 

Sauvem-,  1713. 

Pitch  low. 

17 

40S 

ilattheson,  Hamburg,  1762. 

1-7 

409 

Pascal  Taskin,  coui’t  tuner,  1783. 

2 0 

415 

Dresden  chained  fork,  1722. 

European 

2-2 

420 

Freiberg,  1714;  Se^ille,  1785. 

Mean  Pitch 

2-.3 

4 22 

:^[ozart,  1780. 

for  two 

2-3  i 

423 

Handel,  1751. 

centuries. 

2-4  ; 

424 

Praetorius's  .suit.able  pitch,  1019  ; ori- 

ginal Philharmonic,  1813. 

2-5 

428 ; 

R.  Han  is,  1696  ; Opei-a  Comique,  1823 

2'7  I 

433  ' 

Sir  Geore'C  Smart’s  fork,  1820-2t3. 

Compromise 

2-S  j 

435 

French  Diapason  Normal,  1859. 

Pitch. 

.30 

440  , 

Scheil'ler’s  Stuttgart  Standard,  1834. 

IModem 

*3i 

442  . 

Bernhardt  Schmidt,  low.  1690. 

Orchestral 

3 2 

4 !5 

I^Ia'b’id,  18.58  ; San  Carlo,  Naples,  1857. 

Pitch, 

3-2 

440  , 

Broadwood’s  iledium,  1849  ; French 

and 

Opera,  18.56;  Griesbach’s  A,  1860 

*Ancient 

3-4 

4 40 

=C5'U  ; Griesbach’s  C.52S,  I860. 

Medium 

3 5 

4-31 

uiile  Opera,  1.848 ; British  and  Belgian 

Church 

Army,  1879. 

I’itch. 

3-5 

453 

iMcan  Philharmonic,  1846-54. 

3 0 

455 

Highe.st  I’hilharmonic,  1874  ; Broad- 

■ wood,  Erard,  and  (English)  Stein- 

way, 1879. 

30 

4.)6 

: Vieruia,  high,  1859. 

3 7 

4.37 

j American ) Steinway,  1879. 

3-8 

458 

Great  Franciscan  Organ,  Vienna,  1640 

Church  Pitch 

high. 

4 0 

406 

4 3 

474 

Tomliin.s.  1668;  B.  Schmidt,  high,  loas 

4 

481 

St.  Catlierine’s,  Hamburg,  1543. 

4-8 

; 4-SO 

St.  James’s,  Hamburg,  1688. 

.5  0 

404 

St.  .Tames's,  Hamburg,  1879. 

Chmch  Pitch 

.51 

496 

Rendsbunr.  1668. 

highest. 

5 3 

504 

Schlick,  high,  1511 ; Mersenne,  ton  de 

chapelle,  1636. 

5 4 

; .506 

Ilalbci-.^tadt  C’athedr.al,  1.361. 

60 

523 

1 

7 0 

i ."54 

Chamber 

7 3 

5!3 

IMersennc,  ton  de  chambre,  1636. 

Pitch 

7-4 

507 

Praetoriu.s,  North  Geniian,  very  old. 

highest. 

Art.  23.  Earhj  Church  Pitch  {Ton  de  Chapdle, 
Thorton). — Xo  doubt,  the  earliest  musical  instru- 
ment was  the  human  voice,  and  the  old  lyres  and 
flute.s  were  merely  arranged  to  steady  it,  and  to 
give  it  such  a pitch  that  its  strains  should  not  run 
beyond  its  compass.  We  have  a notable  instance 
of  the  latter  u.se  in  the  flute-player  of  Tiberius 
Gracchus,  w^ho  always  stood  near  him  to  give  him 
the  proper  pitch  of  his  voice.  (Cicero  de  Oratore, 
lib.  iii,,  §§  225-228.)  But  with  these  ancient  times 
I have  nothing  to  do.  I take  up  music  at  a point 


where  the  Pythagorean  or  Ptolemaic  scale,  or  some 
of  the  numerous  unequal  temperaments,  had  been 
applied  to  church  music  for  many  years,  and  the 
pitches  used  can  be  compared  with  those  now  pre- 
valent, because  there  was  a practical  agreement  of 
notation  and  relative  intonation.  Also  with  those 
old  instruments  which  were  not  intended  to  be 
played  with  any  others,  and  which  were  conse- 
quently intoned  simply  in  the  way  which  was 
thought  to  bring  out  their  quality  of  tone  best, 
as  Praetorius  tells  us,  I have  nothing  to  do.® 

The  pitch-pipe  was  the  most  natural  instrument 
for  starting  the  voice,  and  I have  the  impression 
that  those  primitive  little  organs,  of  which 
Pimtorious  speaks  (f&.,  vol.  2,  p.  91),  which  were 
hung  up  against  a column  in  the  church,  “ like 
swallows’  nests,”  as  he  says,  and  contained  only 
the  notes  B natural,  C,  D,  E,  F,  G,  A B natural,  C, 
D,  E,  F,  or  else  the  notes  C,  D,  E,  F,  G,  A,  B flat, 
C,  D,  E,  F,  G,  A,  which  have  the  appearance  of  a 
series  of  pitch-jupes,  set  to  the  proper  notes,  -were 
really  so,  that  is,  were  as  much  the  development 
of  the  pitch-pipe,  as  the  clavichord  is  well  known 
to  have  been  the  development  of  the  monochord. 
But  to  the  pitch  of  these  little  instruments  I have 
no  clue. 

I begin  with  the  great  organ  of  the  cathedral  of 
Halberstadt  (29  miles  S.W.  or  Magdeburg,  in 
Prussian  Saxony),  finished  on  23rd  F«^bruary,  1361 
by  Nicholas  Faber,  and  restored,  1495,  by  Gregory 
Kleng,  which  was  still  existing,  though  no 
longer  used,  in  the  days  of  Praetorius,  1019, 
who  has  described  and  paidly  figured  it. 
Praetorius  gives  the  dimensions  and  name  (B 
natural)  of  the  largest  pipe,  from  which  I 
had  a model  constructed  to  a scale  of  one- 
sixteenth,  which  speaks  four  Octaves  higher, 
and  gives  4 B284'5,  whence  JA  505-8,  which  sounds 
more  like  1 C than  2 A.  This  is  the  sharpest  pitch 
which  I have  measured,  but  not  the  sharpest  which 
I have  met  with.  It  is  nearly  a whole  tone  sharper 
than  the  sharpest  pitch  now  used  in  London. 
Practically  belonging  to  nearly  the  same  period, 
although,  possibly,  one  or  two  centuries  later,  is 
the  C of  an  ancient  organ  at  L’Hospice  Comtesse, 
near  Lille,  measured  by  Delezenne,  and  giving 
4 C 112-7,  whence  A 374*2. 

Now,  these  two  pitches,  A 374-2  and  A 505-8,  are 
S5-22,  or  a comma  more  than  an  equal  Fourth 
apart,  and  it  requires  considerable  faith  to  believe 
that  sounds  so  extremely  different  could  ever  have 
been  conceived  and  written  as  the  same  note  A. 
But  a key  to  the  mystery  is  furnished  by  Arnold 
Schlick,  1511,  who  says  (chap.  2) : — “The  organ  is 
to  be  suited  to  the  choir  [or  church  chor~\,  and  pro- 
perly tuned  for  singing,  for  where  this  is  not  con- 
sidered, persons  are  often  forced  to  sing  too  high 
or  too  low,  and  the  organist  has  to  play  the 
chromatics,  which  is,  however,  not  convenient  for 


® Ancient  Pitch  of  Solo  Instruments. — “In  the  first  place,  it  must 
be  known  that  tlie  pitch,  both  of  organs  and  other  musical  instru- 
ments, varies  greatly.  Since  the  ancients  were  not  accustomed  to 
play  in  concert  with  all  kinds  of  instruments  at  the  same  time, 
wind  instruments  were  very  differently  made  and  intoned  by 
instrument  makers,  some  high  and  some  low.  For  the  higher  an 
instrument  is  intoned  in  its  own  kind  and  manner,  as  trumpets, 
shawms,  and  treble  viols,  the  more  freshly  they  sound  and  re- 
sound. On  the  contrary,  the  deeper  trombones,  bassoons,  bassaneldi, 
bombards,  and  bass  viols  are  tuned,  the  more  maj  estic  and  magnifi- 
cent is  their  stately  march.  Hence  when  the  organs,  positives, 
clavicjTnbals,  and  other  wind  instruments  do  not  stand  in  the  same 
pitch  with  each  otlier,  the  musician  is  much  plagued.” — Prae- 
torius, “ Syntagma,”  vol.  2,  p.  14, 
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everyone.  But  what  is  the  j^roper  length  of  the 
pipes  for  this  purpose,  and  convenient  to  the 
choir  to  sing  to,  cannot  be  exactly  defined, 
because  people  sing  higher  or  lower  in  one 
place  than  in  another,  according  as  they 
have  small  or  great  voices.  However,  if 
the  longest  pipe,  the  F below  the  Gamma-ut  in 
the  pedal  [that  is  8 F below  8 G,  the  Gamma-ut 
being  the  name  given  by  Guido  Aretino  to  8 G,  the 
note  on  the  last  line  of  the  bass  staff],  has  its  body 
down  to  the  [beginning  of  the]  foot,  sixteen  times 
the  length  of  the  annexed  line  [which  the  editors 
say  is  4 and  7-8  Ehenish  inches  = 127’5  mm.  long, 
so  that  the  full  pipe  is  6|  Ehenish  feet,  or  2,040 
mm.  long],  I think  it  will  be  a suitable  length  for 
the  choir.  But  if  you  build  an  organ  a Fifth 
larger,  then  you  must  make  C in  the  pedal  [that 
is,  8 C,  the  lowest  note  of  the  violoncello],  of  this 
length.  . . . The  reason  is  that  a greater  part 

of  church  music  ends  in  grambus  [a  word  which 
puzzles  Schlick’s  editor,  who  says,  however,  that 
it  can  only  mean  the  transposition  of  the  tonus 
primus  by  a Fourth],  than  in  the  first  tone.”  And 
he  proceeds  to  show  its  advantage,  and  especially 
the  advantage  of  the  first  pitch  (with  Ehenish 
feet  to  8 F)  in  other  ecclesiastical  tones.  Assuming 
that  when  Schlick’s  pipe  was  taken  two  Octaves 
higher,  its  diameter  would  be  one-thirteenth  of  its 
length,  which  is  not  improbable,  although,  per- 
haps, it  is  rather  narrow,  I had  such  a pipe  made, 
and  then  measured  it,  and  found  its  pitch  to  be 
V301-6.  If  we  assume  this  as  2 F,  and,  taking 
2 A a perfect  major  Third  above  (and  Schlick’s 
directions  for  turning  made  this  major  Third 
very  nearly  perfect),  we  obtain  as  the  pitch 
A 377,  which  is  practically  the  same  low  pitch 
as  Delezenne’s  Hospice  Comtesse  A 374*2.  But 
if,  as  in  Schlick’s  greater  organ,  we  assume  the 
Ehenish  feet  for  8 C,  we  obtain  A 504*2,  which 
is  practically  identical  with  the  Halberstadt 
A 505*8,  and  is  parallelled  by  the  actually  exist- 
ing organ  of  St.  James’s  Church  [8.  Jacohihirche), 
at  Hamburg,  A 494*5,  as  now  tuned,  but  formerly 
A 489*2.  Hence,  we  have  both  the  very  sharp  and 
the  very  flat  pitch  recommended  by  the  same 
writer,  at  the  same  date,  and  on  the  same  grounds, 
namely,  the  accommodation  of  the  singer  and  the 
organist  in  playing  the  old  ecclesiastical  tones. 

This  gives  the  first  three  principles  which  seem 
to  have  determined  early  pitch,  namely  (1)  ecclesi- 
astical music,  (2)  ease  of  fingering  it,  (3)  the  com- 
pass of  the  human  voice.  To  this  we  must  add  a 
fourth,  and  very  important  principle,  which  seems 
to  have  had  great  influence  in  practical  construc- 
tion, namely  (4)  the  foot-rule  of  the  country.  It 
is  clear  that  organ  builders  would  naturally  choose 
for  their  chief  standard  pipe  some  easy  multiple 
or  sub -multiple  of  the  foot-rule  with  which  they 
v/orked,  as  they  could  not  well  make  their  men 
attend  to  any  other.  The  old  organ  builders 
divided  the  pipes  into  Octaves  of  so  many  feet 
each.  I have  adopted  this  division  as  the  most 
generally  received  nomenclature  of  the  great  scale, 
for  it  is  foimd,  not  only  all  over  England,  but  also 
all  over  Germany,  France,  and  Italy,  despite  the 
variety  in  the  length  of  their  feet.  Although  it  has 
long  ceased  to  be  anything  but  a name,  and  does 
not  at  all  signify  the  real  dimensions  of  the  pipes, 
being  as  much  a survival  as  our  own  English 
spelling,  it  must,  like  that  spelling,  have  had  an 


original  foundation  in  fact ; and  in  Dorn  Bedos’s 
great  work  on  the  organ,  1766,  we  find  this  divi- 
sion a reality,  the  4 foot  C being  really  a pipe  of  4 
old  French  feet  in  length,  and  so  on.  IV ow,  for 
the  same  “ scale  ” (that  is,  the  same  ratio  between 
the  diameter  and  length  of  the  pipe),  the  pitch 
varies  inversely  as  the  length  of  the  pipe,  and 
much  of  the  older  diversity  of  pitch  seems  to  me 
referable  to  the  old  diversity  of  measures.  The 
following  are  the  principal  foot  measures  which 
have  to  be  considered,  expressed  in  millimetres, 
to  the  nearest  unit  (25*4  mm.,  being  one  English 
inch) : — 

m m. 

Long  old  French  foot,  or  pied  de  roi  ....  325 

Long  German,  or  Ehenish  foot  314> 

Long  Austrian  foot  316  ) 

( English  foot  305  ) 

( Old  Numherg  foot  304  ) 

Old  Eoman  foot  (medieval) 295  1 

Old  Augsburg  foot  296> 

Bavarian  foot 292  ) 

I Short  Brunswick  and  Frankfort  foot ....  285  > 

( Short  Hamburg  and  Danish  foot  286  ) 

Very  short  old  Brabant  foot  of  11  inches  278 

13  Ehenish  inches 340 

13  Saxon  inches 307 

12  old  Brabant  inches  303 

Now,  a difference  of  12  per  cent,  in  the  lengths 
of  two  pipes  will,  for  the  same  scale,  make  a differ- 
ence of  nearly  a whole  meantone  in  their  pitch. 
Thus  the  short  Saxon  foot  was  a meantone  sharper 
than  the  long  Austrian  or  Ehenish  foot. 

Again,  6 per  cent,  corresponds  to  an  equal  semi- 
tone, 3 per  cent,  to  an  equal  quartertone,  5|  per 
cent,  to  a semi-meantone,  4J  j)er  cent,  to  a small, 
and  7 per  cent,  to  a great,  meantone  semitone. 
Thus  we  see  that  the  English  foot  is  nearly  a great 
semitone  sharper  than  the  French  foot,  and  the 
Ehenish  foot  is  about  a small  semitone  sharper  than 
the  French,  and  the  English  about  an  equal 
quarter  of  a tone  sharper  than  the  Ehenish. 
Throughout  Germany,  there  was  a great  variety  of 
small  feet,  quite  sufficient  to  account  for  a great 
variety  of  organ  pitch. 

The  flat  pitch  took  the  most  root  in  France. 
Dom  Bedos  says  that  chapel  pitch  was  constant, 
and  he  draws  and  describes  his  pipes,  proceeding 
by  French  feet,  giving  A 376*6,  which  is  2^  equal 
semitones  flatter  than  the  French  diapason  normal 
of  1859.  The  Eev.  Sir  F.  A.  Gore  Ouseley,who  has 
examined  a large  number  of  the  continental  organs, 
informs  me  that  “ most  of  the  old  untouched  organs 
in  the  French  cathedrals  are  of  this  low  pitch” 
(see  A376*6).  The  English  foot  is  a semitone  sharper 
than  the  French,  and  the  only  English  example 
of  an  organ  in  which  C is  1,  2,  4,  &c.  feet,  is  that 
furnished  by  Trinity  College  organ  in  1759,  A395*2, 
which  is  nearly  three-quarters  of  an  equal  semi- 
tone sharper  than  Dom  Bedos’s  A 376*6.  In 
Germany,  the  low  pitches  I have  found  are  few, 
Schlick’s  A 377,  already  noticed,  and  Solomon  de 
Caus’s  A 394*4,  which  is  sharper  than  the  French, 
because  the  Ehenish  foot  itself  is  a quarter  of  a 
tone  sharper.  . . 

On  the  other  hand,  the  sharp  organs  are  princi- 
pally German,  the  Halberstadt  A 505*8,  Schlick  s 
high  A 504*2,  and  the  existing  pitches  of  the 
organ  in  the  cathedral  at  Liibeck  A 484*1,  and  the 
Hamburg  churches  of  St.  Catherine  A 480*8,  and 
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St.  Jacobi  A494'<5.  In  England,  we  bad  Tomkins’s 
high  pitch  A 474’1,  realised  in  Bernhardt  Schmidt’s 
old  Durham  organ,  1683,  arising  from  placing  the 
pipe,  of  one  English  foot  in  length,  on  A,  which 
evidently  belongs  to  this  series.  In  France, 
Mersenne  places  the  French  four-foot  pipe  onSG 
for  the  ton  de  chapeUe,  giving  A 503’7,  agreeing  with 
the  Halberstadt.  In  Italy  I found,  preserved  at  the 
University  of  Padua,  a 1 G made  for  Prof, 
Stratico,  which  would  imply  x\.483'7,  but  whether 
it  represented  a pitch  really  used  I do  not  know. 
The  above  high  and  low  pitches  seem  to  me  to 
belong  to  this  earliest  period  of  church  pitch  ; the 
other  low  and  high  pitches  appear  to  have  been  in- 
fluenced by  other  considerations,  after  the  tradition 
of  the  older  pitch  had  died  out. 

Art.  24.  Early  Chamber-pitch  {Ton  de  Chambre, 
Cammerton). — l\Iui?ic  was  by  no  means  all  ecclesi- 
astical. "When  choirs  were  formed  for  the  church, 
and  musical  instruments  were  introduced  to  play 
with  the  organ,  forming  the  German  Kapelle 
(properly  “ chapel,”  but  afterwards  merely 
“band”),  both  choir  and  instruments  were  used 
by  the  Idng  or  prince  to  perform  in  his  “ chamber,” 
that  is,  his  . private  apartments,  for  his  private 
gratification.  But  the  music  they  wanted  to  play 
and  sing  far  exceeded  church  requirements,  and 
hence  the  old  church  pitch  hampered  them ; it  was 
generally  either  too  high  or  too  low.  But 
as  one  set  of  instruments  was  wanted  both 
in  the  church  and  the  chamber — I have  only 
heard  of  one  place,  Dresden,  in  which  two 
sets  of  instruments  were  used  (see  A424'0, 
and  437 ‘8)— it  was  necessary  that  the  chamber 
pitch  should  bear  a definite  relation  to  the 
church  pitch ; in  other  words,  that  it  should  differ 
from  it  by  an  interval  of  the  scale.  For  this  reason, 
apparently,  chamber  pitch  differed  from  church 
pitch  by  a semitone,  a Tone,  or  a minor  Third,  or 
even  a Fourth,  according  to  the  pleasure  of  the 
performers.  Doni  Bedos  says  (Art.  1,140),  that 
church  pitch  in  France  was  fixed,  but  that  the 
opera  pitch  (an  advance  on  the  chamber  pitch)  is 
not  fixed,  but  ascends,  or  descends,  a quarter  of  a 
Tone,  or  even  more,  according  to  the  compass  of 
voice.  This,  as  well  as  the  instruments  which 
happened  to  exist  in  any  place,  had  doubtless 
much  to  do  vdth  the  great  variety  and  confusion  of 
the  chamber  pitch.  It  seems  that,  as  a rule,  this 
pitch  tended  towards  a certain  mean,  by  being  a 
tone  higher  than  the  low  pitches,  and  a minor 
Third,  or  even  a Fourth  lower,  than  the  very  high 
pitches.  Tliis,  however,  was  not  always  the  case. 
Mersenne’s  high  church  pitch  is  capped  by  his  still 
higher  chamber  pitch,  A 563T,  produced  by  putting 
the  4 (French)  foot  pipe  on  to  8 F.  To  modem 
ears,  it  would  amount  to  transposing  the  bass  by  a 
Fifth,  to  allow  it  to  be  sung  by  a tenor,  but 
it  was  evidently  not  so  considered  by  Mersenne. 
We  find,  probably,  as  high  a pitch  called 
chamber  pitch,  by  Praetorius.  (See  Ao67'3.) 
Of  course,  we  have  very  few  direct  traces 
of  ancient  chamber  pitch.  But  the  fact  that 
St.  Jacobi  organ  at  Hamburg  (formerly  A489‘2 
now  494’5;,  had  for  many  years  one  stop,  which 
was  a minor  Third  flatter  than  the  rest  of  the 
organ,  that  is,  a little  lower  than  the  old  pitch  of 
the  Dresden  organ,  A 415,  and  that  this  stop  (long 
since  replaced  as  useless)  was  said  to  be  in 
chamber  pitch,  serves  to  show  an  indirect  action  of 


chamber  upon  church  pitch.  This  stop  evidently 
enabled  the  organist  to  play  with  the  instru- 
ments occasionally  without  transposition.  At 
present  the  organists  of  St.  Jacobi  and  St. 
Catherine,  at  Hamburg,  have  always  to  transpose 
a tone  or  a semitone  at  sight,  a state  of  things 
that  certainly  was  not  contemplated  when  their 
church  pitch  was  settled. 

Art  25.  Influence  of  Chamber-pitch  on  Church- 
pitch. — The  direct  effect  of  chamber  on  church 
pitch  was  evidently  the  building  of  organs  in 
chamber  pitch,  or  the  returning  of  old  organs  in 
that  sense.  This  came  to  placing  the  standard 
lengths  of  pipe  upon  different  notes,  or  shifting 
the  existing  pipes  into  different  holes,  so  as  to  be 
actuated  by  keys  a Tone  or  a Semitone  different 
from  those  by  which  they  were  before  evoked,  and 
then  supplying  the  required  extra  pipes,  and 
trimming  the  old  pipes  for  temperament.  We 
have  some  conspicuous  examples  of  this  shifting, 
which  is  a very  common  device  of  orgaij.  builders 
at  the  present  day.  Thus  the  pitch  of  Trinity 
College  organ  was  altered  from  A 441*7  to 
A 395*7,  by  shifting  in  such  a way  that  the  C pipe 
was  made  to  speak  to  a D finger-key.  The  organs 
of  the  Temple  and  St.  Paul’s  were  altered  from 
A 441  *7  by  shifting  a semitone  and  then  piecing 
when  required  to  bring  them  probably  to  Sir 
George  Smart’s  pitch  A 433*2,  which  is  practically 
identical  with  the  modern  French  pitch.  But,  the 
flattenmg  of  St.  Paul’s  proving  disagreeable,  after 
some  years  the  pipes  were  shifted  back  again  and 
retrimmed,  so  that  the  original  pitch  was  restored. 
The  present  organ  is  new,  by  Willis,  but  is  almost 
exactly  in  the  first  pitch  (see  A 444*7).  The  pitch 
of  Durham  Cathedral  and  St.  James’s  Chapel 
Royal  organs  were  altered  in  the  same  way  (see 
A 474*1).  It  is  evident  that  in  such  changes  the 
traditions  of  church  pitch  were  set  at  naught. 

The  changes  of  course  differed  in  different  coun- 
tries. In  France,  to  give  the  one  fc:ot  French  pipe 
to  B natural  produced  A 395*8,  which  we  find  in 
the  chapel  of  Versailles,  and  which  is  practically 
identical  with  putting  the  one  foot  pipe  upon  C^  at 
Trinity  College,  where  B flat  became  C,  producing 
A 395*2.  I have  no  other  certain  indications  of 
such  a proceeding  in  France,  because  all  the  organs 
which  Delezenne  examined,  except  that  of  the 
Hospice  Comtesse,  which  was  in  the  oldest  flat 
pitch,  A 374*2,  had  been  more  or  less  repaired. 
The  St.  Sauveur,  Lille,  A 384*6,  looks  merely  to  be 
the  old  pitch  with  the  pipes  cleaned  and 
“ trimmed  ; ” La  Madeleine,  Lille,  A 398*7,  seems, 
however,  to  be  a similar  alteration  of  an  organ 
with  the  French  foot  on  B.  Mersenne’s  spinet, 
A 402*9,  had  its  lowest  note,  8 B,  tuned  to  the  4-foot 
pipe.  The  V 7*1  difference  between  this  and  the 
Versailles  A 395*8,  may  be  merely  a matter  of 
temperature  or  scale.  Let  us  briefly  class  these 
organs  as  French  C foot  and  French  B foot  organs. 

In  England,  we  have  this  formation  very  marked. 
The  old  English  A foot  organ,  A 474*1,  belonged 
to  the  old  sharpest  organs,  such  as  Tomkins’s  and 
Bernhardt  Schuaidt’s  high  pitch  at  Durham,  and 
at  the  old  Chapel  Royal,  St.  James’s.  The 
B flat  foot  organ,  a great  semitone  lower, 
gave  Bernhardt  Schmidt’s  low  pitch  A 441*7, 
which,  with  a change  of  temperament,  seems  to  be 
the  favourite  church-pitch  among  London  organ- 
builders  at  this  day.  (See  Gray  and  Davison’s 
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A 440,  Walker’s  440-2,  Bevington’s  A 440*5,  Lewis’ 
A 441,  Hill’s  441-7,  Bryceson’s  443*4,  Willis’s 
ckurcli-pitcli,  A 445*2.)  The  B foot  organ,  which, 
for  200  years,  found  the  most  favour  m England, 
had  two  distinct  forms  : the  loide  scale,  deduced  im- 
mediately from  Bernhard  Schmidt’s,  and  giving 
Green’s  A 422*6  or  A 423*2;  and  the  narroiu  scale, 
used  by  Eenatus  Harris,  giving  A 427*7  or  427*2, 
434*7,  or  even  A 419,  according  to  pressure,  &c.  The 
C foot  organ  never  seems  to  have  found  favour 
with  us,  although  it  is  possible  that  Bernhardt 
Schmidt  built  some  chamber  organs  at  that  pitch. 
(See  A 395*2.)  The  alteration  of  the  Trinity 
College  organ  to  this  pitch  is  attributed,  by  Dr. 
E.  Smith,  to  the  influence  of  Eoman  pitch.  I 
have  not  been  able  to  find  a Eoman  pitch  so  low. 
The  lowest  Italian  pitch,  A 403*9,  derived  from  an 
old  Paduan  fork,  is,  however,  only  S 0*38,  or 
about  one-sixth  of  a tone  sharper.  Euler’s  clavi- 
chord or  spinet,  A 392*2,  seems  to  have  been  a 
Eussian  C foot  instrument  (the  Eussian  foot 
agreeingwith  the  English).  But  from  this  may 
have  been  derived  Euler’s  organ,  A 418,  a semitone 
higher  ; that  is,  as  nearly  as  I can  judge  from 
Euler’s  rather  vague  description.  Again,  in 
England,  if  from  a B foot  organ,  giving  A 424-6, 
we  form  an  organ  a whole  great  semitone  sharper — 
that  is,  having  its  A on  theB  flat  of  the  other  organ, 
or  its  B on  the  C of  that  organ — we  shall  get  A 454  *2, 
a pitch  which  I found  on  a very  old  fork  accidentally 
dug  up  at  Brixton.  This  seems,  also,  to  be  the  mean- 
ing of  A 457*6,  the  pitch  of  the  existing- large  organ 
in  the  Franciscan  Church  at  Vienna.  The  natural 
alteration  of  an  organ  was  by  a great  semitone,  B 
natural  to  C ; the  small  semitone,  B flat  to  B,  would 
only  arise  from  shifting  the  pipes.  It  must  be 
remembered  that  B flat  was  the  only  chromatic 
which  formed  part  of  the  original  musical  scale. 
For  a table  of  the  relations  of  these  organs,  seethe 
end  of  the  remarks  on  A 474  *1. 

Art.  26.  The  Mean  Pitch. — The  result  of  all 
these  different  endeavours  to  reconcile  the  require- 
ments of  the  church  with  those  of  the  chamber 
seems  to  have  been  the  institution  of  a mean  pitch, 
which,  within  very  narrow  limits,  prevailed  for  a 
very  long  time  over  most  of  Europe.  This  was,  in 
fact,  the  chamber  pitch,  formed  by  taking  the  D of 
the  old  flat  church  pitch  as  C,  and  the  A (or 
occasionally  the  G)  of  the  high  church  pitch  also  as 
C.  It  was,  therefore,  a whole  Tone  above  the 
flattest,  and  a minor  Third  (or  occasionally  a 
Fourth)  below  the  highest  pitches.  This,  at  least, 
appears  to  me  the  origin  of  a pitch  which  certainly 
bears  these  relations  to  the  older  pitches,  and  was 
"very  widely  used.  In  my  list  of  Historical  pitches, 
in  Table  I.,  63  pitches  lie  between  A 415,  and 
A 430,  the  mean  of  which,  A 422*5,  is  the  exact 
pitch  of  Handel’s  fork,  now  in  the  possession 
of  theEev.  G.  T.  Driffield,  the  Eector  of  Bow.  This 
pitch  I regard  as  the  mean  pitch  of  Europe  during 
the  17th,  18th,  and  the  early  part  of  the  19th  cen- 
turies, so  important  for  musical  art.  The  earliest 
recommendation  of  this  pitch  I find  in  Praetorius, 
1619,  in  an  N.B.  at  the  end  of  his  second  volume, 
p.  231,  where  he  says  : 

“In  this  second  volume  I have  often  had  to  speak 
of  the  true  Church  pitch  {des  rechten  Chor-Tons).  I 
have  found  that,  in  many  places,  even  in  large  and 
important  cities,  and  on  their  splendid  organs,  the 
proper  Church  pitch,  by  which  both  human  voices 


and  instruments  must  be  regulated,  was  not  used, 
but  their  pitch  was  either  too  high  or  too  low, 
forming  one  of  the  princij)al  defects  of  the  organs. 
This  has  made  me  think  of  all  kinds  of  ways  and 
means  to  remedy  this  defect,  and  make  the  proper 
pitch  known  to  both  organ-builders  and  organists, 
so  that  the  organ-builder  may  iutone  new  organs, 
and  renovate  and  correct  old  orgaus,  by  this  means. 
For  this  purpose,  I give  a correct  drawing  of  the 
proper  measure  for  Church  pitch,  for  the  Octave 
beginning  with  what  the  organ-builders  call  the 
half-foot  C,  from  which  small  pipes  can  be  con- 
structed through  a whole  Octave  with  great  correct- 
ness, and  used  for  tuning  purposes  by  organists.’^ 
Then  follows  a drawing,  the  particulars  of  which 
will  be  found  under  (1)  A 424*2  ; the  x>itch  I have 
deduced  from  it  by  having  a 1 C pipe  constructed 
from  its  corrected  dimensions.  Several  little  points 
remain  in  doubt,  as  Praetorius  neglected  to  give 
the  size  of  the  mouth  and  the  force  of  the  wind  ; 
but  the  pitch  measured  must  sufficiently  represent 
the  actual  mean  pitch  which  he  finally  adopted.  It 
corresponded  to  the  English  B foot  organ,  and 
had  as  variations,  owing  to  scale  and  pressure, 
from  A 415  to  A 428*7,  besides  the  variations 
due  to  the  original  length  of  foot.  Some 
of  the  earliest  organs  in  this  pitch  are  Gottfried 
Silbermann’s  celebrated  Eoman  Catholic  Church 
organ,  at  Dresden,  built  1754,  originally  A 415, 
and  now  A418*l;  his  St.  Sophie,  at  Dresden 
(built  1740),A415*5;  and  his  organ  of  the  Saxon 
Cathedal  at  Freiberg  (built  171 4^  A 419*5,  which, 
as  A 419*6,  is  still  used  as  the  church  pitch  all  over 
Spain.  Singularly  enough,  these  Saxon  pitches 
have  been  regarded  as  remnants  of  the  high  Church 
pitch,  and  Nake  assumes  the  existence  of  a 
chamber  pitch  A 375*2,  a whole  tone  below  the 
Freiberg  Cathedral  A 419*5,  and  belonging,  really, 
to  the  early  lowest  church  pitches.  The  English 
organ-builders,  Eenatus  Harris,  Christian  Smith, 
Glyn  and  Parker,  Schnetzler;  Byfield,  Jordan  and 
Bridge ; Byfield  and  Green ; and  Green,  all,  at  least 
occasionally,  used  this  pitch.  Almost  any  untouched 
English  organ  in  country  places  is  a B foot  organ. 
And  when  the  London  Philharmonic  Society  was 
founded,  in  1813,  and  do*vvnto  1828,  the  pitch  used 
was  A 423*7.  But  the  wide  Continental  diffusion 
of  this  pitch  is  most  important.  Marpurg’s  A 
414*4,  at  Breslau  in  1776,  was,  no  doubt,  really 
one  of  these  pitches  ; probably  giving  A 420  when 
corrected.  Nake  cites  a flute  byFloth,  in  1760-70, 
of  A 418,  and  a D-clarinet  of  Grenser,  in  1783,  of 
A 422.  The  fork  of  Franz  Anton  von  Weber  (father 
of  the  celebrated  composer,  Carl  Maria  von  Weber) 
who  lived  1740  to  1812,  shows  A 424*1;  and,  at  the 
time  that  C.  M.  von  Weber  himself  was  Kapell- 
meister at  Dresden,  1815-21,  the  fork  of  the 
orchestra  gave  A 423*2.  The  pitch  for  which 
Stein,  the  predecessor  of  Streicher,  constructed  the 
pianos  used  by  Mozart  in  1780,  was  A 42 1*6,  and 
the  fork  of  the  Saxon  organ-builder  Schulz  (pre- 
decessor of  the  celebrated  Schulze,  of  Pauluscelle) 
who  lived  in  Vienna  in  1780,  was  A 421*3.  The 
two  old  pitch-pipes  lent  me  by  the  bell 
fomidry  Colbacchini,  at  Padua,  the  first  of  about 
1730,  and  the  second  of  about  1770  show  a mean 
of  A 425*2  (which  see).  The  higher  F fork  of  the 

same  house  is  equivalent  to  A 422*6  ; the  lower  F 
fork  of  the  same  first  is  equivalent  to  A 403*9,  and 
belongs  to  another  series.  The  old  forks  of  the 
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bell  foundry  of  Cavedini,  at  Verona,  of  wbich  I 
was  obligingly  allowed  to  liavo  accurate  copies, 
belonging  to  about  1780,  give  A422‘3.^°  And,  as 
late  as  1839,  the  best  j)iano-tuner  at  Bologna  used 
a fork  A42o-S.  In  France,  the  old  fork  of 
Francois,  of  Lille,  assigned  to  1754  by  Delezenne, 
gave  A 422‘6,  and  that  of  Cohen,  of  the  same  place, 
about  ISOO,  gave  A 428‘7.  In  1810,  Drouet 
assigns  A 423  to  the  Grand  Opera,  in  Paris;  and 
Scheibler,  in  1811,  assigns  A 427*0  to  the  same. 
In  1824,  the  pitch  of  this  opera  was  lowered  for  a 
special  singer  (INIadame  Branchu)  to  A 425*8, 
evidently  the  pitch  to  which  she  was  accustomed. 
In  1823,  Fischer  assigns  A 424*2  to  the  Italian 
Opera  in  Paris.  Dauprat’s  fork,  preserved  at  the 
Conservatoire  at  Paris,  gives  A 423  to  the  comic 
opera  there  in  1820,  and  Fischer,  in  1823,  gave 
A 427*6  to  the  same. 

Xow,  from  1070  to  1820,  during  which  this 
mean  pitch  was  in  full  vigour,  we  have  the  follow- 
ing composers : — 

Belgium  and  France. — Lulli,  Eameau,  Mon- 
signy,  Gossec,  Gretry,  Dalayrac,  Leseur,  Mehul, 
Boildieu  (operas). 

Italy.  — Stradolla,  Corelli,  Lotti,  A.  and  D. 
Scarlatti,  Porpora,  Geminiani,  Vinci,  Leo,  Durante, 
Pergolesi,  Galuppi,  Jomelli,  Marcello,  Guglielmi, 
Piccinui,  Tartini,  Sarti,  Sacchini,  Farmelli, 
Boccherini,  Cimarosa,  Paesiello,  and  earlier  periods 
of  dementi,  Zingarelli,  Cherubini,  Eossiui  (all  his 
operas),  Donizetti,  Bellini. 

Germany  and  Austria. — Zachau,  Keiser,  Handel, 
Graun,  Gluck,  Hasso,  Stamitz,  J.  Sebastian  Bach, 
C.  P.  Em.  Bach,  Haydn,  Mozart,  Beethoven,  C. 
M.  von  Weber,  and  earlier  careers  of  Hummel, 
Spohr,  Meyerbeer,  Moscheles,  Pleyel,  Mendelssohn. 

England. — Purcell,  Croft,  Green,  Ame,  Boyce, 
Burney,  Hawkins.  Webbe,  Battishill,  Shield, 
Stevens,  Wesley,  Calcott,  and  earlier  careers  of 
Horsley,  Crotch,  Bishop. 

That  is  to  say,  the  heroes  of  music,  the  founders 
and  perfecters  of  modern  musical  art,  all  used  this 
mean  pitch,  all  thought  out  their  music,  and 
arranged  their  voice-parts  to  be  played  and  sung 
in  this  pitch.  This  is,  therefore,  emphatically  the 
classical  pitch  of  music. 

It  was  during  this  period  that  the  great  Cremona 
violins  were  made.  Savart  considered  that  the 
resonance  power  of  the  cavity  of  a violin,  shown 
by  the  fork  which  utters  the  loudest  tone  when 
held  before  one  of  the  / holes,  was  hkely  to  be  the 
pitch  of  the  time,  and  on  his  authority,  C 256  was 
the  resonance  of  the  violins  of  Stradivarius,  and 
hence  this  maker  w*as  credited  with  adaptmg  his 


Aneiint  Varinhi'iUy  of  ItnVinn  Pitch. — Carlo  Gervasoni,  of 
Milan,  in  his  “ La  Scuola  della  Musica,”  Piacenza,  1800,  p.  126, 
footnote  says,  “ The  tone,  commonly  called  Pitch  [ Corista,  a word 
also  used  for  a pitfh-pipe  and  a tuning-fork,  although  diapason 
is  now  also  employed  for  the  latter]  is  not  the  same  in  all  cities, 
but  in  some  it  is  higher  or  lower  than  in  others.  The  pitch  of 
Rome  is,  in  fact,  much  lower  than  that  of  Milan,  Pavia,  Parma, 
Piacenza,  and  all  the  other  cities  of  Lombardy,  and  the  pitch 
of  Paris  is  not  only  shaiTaer  than  that  of  Rome,  but  much 
sharper  than  that  of  Lombardy.  A mean  pitch  {un  corista  di 
mezzo : , which  is  more  generally  accepted,  is,  nevertheless,  that  of 
Lombardy,  and  with  this  agree,  more  or  less,  the  pitches  of  various 
prortnees.”  The  Lombardy  pitch,  then,  may  be  taken  as  A 422  6, 
and  the  lower  Roman  nsA40.3’9  or  A393  2.  As  to  the  pitch  of 
Paris,  about  the  nearest  I haA'e  are,  for  the  Grand  Opera  in 
1810,  A 423  ; in  1811,  A 427  ; in  1819,  A 434  ; and  for  the  Conserva- 
toire in  1812,  A4.39-5,  and  Lemoine’s  fork  1810c,  A430— it  would 
seem  that  the  nearer  we  get  to  1800  the  nearer  we  are  to  the  Lom- 
bard pitch.  Xiike,  however,  makes  the  Lombard  pitch  flatter 
(see  A41.5'5  and  A419  5 in  Table  I.).  Still  it  would  appear  to 
have  been  within  the  limits  of  the  mean  pitch. 


instruments  to  that  pitch,  which  was,  therefore, 
assumed  to  be  the  pitch  of  their  time.  By  the 
kindness  of  Dr.  Huggins,  F.E.S.,  and  Eev.  H.  E. 
Haweis,  together  with  the  violin-makers,  Messrs. 
Hart,  Hill,  and  Withers,  all  of  Wardour- street,  I 
have  been  able  to  examine  the  resonance  of  several 
fine  instruments  of  this  period,  by  Duiffprugcar 
(Swiss  Tyrol,  Bologna  and  Lyons,  1510-1538), 
Amati  (Cremona,  1596-1684),  Euggieri  (Cremona, 
1668-1720),  Stradivari  (Cremona,  1644-1737),  Giu- 
seppe Guarneri  (known  as  “Joseph,”  Cremona, 
1683-1745),  Lupot  (France,  1750-1820),  &c. 

It  was  often  difficult  to  decide  what  fork 
gave  the  maximum  resonance,  as  the  difference 
betiveen  two  adjacent  forks  was  often  slight.  And 
as  my  forks  proceeded  by  four  vibrations  each, 
the  resonance  could  not  be  determined  within  less 
than  two  vibrations  in  a second  of  the  pitch 
named,  either  sharper  or  flatter.  The  method 
adopted  was  to  hold  a fork  over  the  widest  part  of 
the  / hole  on  the  “bar”  side  of  the  violin,  and, 
therefore,  most  remote  from  the  “ post.”  By  far 
the  strongest  resonance  lay  between  V 268  and 

V 272  ; but  one  early  Stradivari,  1696,  had  a fine 
resonance  at  V 264.  Then  there  was  a secondary, 
but  decidedly  weaker  maximum  resonance  about 

V 252.  The  V 256  was  generally  decidedly  inferior. 
We  may,  then,  take  V 270  as  the  general  resonance, 
and  about  252 — say  252  *4 — as  a secondary  resonance. 
Now,  taking  the  doubles  of  these  as  1 C,  we  obtain 
C540  and  C 504*8,  which  would  give  MA451 
and  MA  421*9.  Now,  the  latter  represents  the 
mean  pitch  of  the  period  very  closely.  (Compare 
Cavedini’s  Verona  A 422*3.)  And  the  other  is  a 
great  semitone  above  it,  which  is  a regular 
difference.  (Compare  notes  on  A 454*2  and  437*6, 
both  of  which  belong  to  this  period.)  These  may 
be  mere  coincidences,  and  may  have  really  had 
nothing  to  do  with  any  attempt  to  adjust  the 
resonance  to  the  prevalent  pitch.  This  is  certamly 
the  case  in  the  making  of  more  modern  violins 
on  the  same  model  and  with  the  same  resonance 
as  the  old.  But,  if  coincidences,  they  are,  at  any 
rate,  remarkable.  And  the  higher  resonance,  cor- 
responding to  modern  English  orchestral  pitch, 
may  account  for  the  possibility  of  playing  these 
violins  with  effect  at  our  present  concerts.  As  the 
resonance  is  not  bad,  although  inferior,  between. 

V 252  and  V 268,  it  is  evident  that  these  violins 
will  also  sound  well  with  an  intermediate  pitch, 
such  as  the  French. 

With  the  establishment  and  reception  of  mean 
pitch,  the  history  of  earlier  musical  pitch  closes; 
and  the  extent  to  which  I have  been  able  to  work 
it  out,  with  the  proofs  in  Table  I.,  will,  I hope,  be 
accepted  as  an  answer  to  the  second  objection  raised 
against  my  former  paper.  It  is  necessary,  how- 
ever, to  show  the  gradual  passage  of  a universally 
accepted  mean  pitch  into  the  lamentable  conflict 
and  confusion  of  pitches  which  now  exist,  and  this 
my  recent  researches  enable  me  to  do  more  com- 
pletely than  before. 

Art.  27.  Orchestral  Pitch. ^'During  the  latter 
part  of  the  reign  of  mean  pitch,  a new  power  was 
showing  itself  in  music — the  orchestra,  including 
the  opera.  Both  church  and  chamber  pitch  were 
founded  on  the  capabilities  of  the  human  voice 
alone,  and  the  instruments  were  accessory.  But 
the  formation  of  large  orchestras,  for  which 
especial  music  was  written,  gave  an  excessive 
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power  to  the  instruments,  which  could  develop  ! in  1821  the  celebrated  flutist  there,  Herr  Fiirstenau, 


their  powers  independently  of  the  voice,  and  then 
v/hen  joined  with  the  voice  in  operas,  could  often 
exercise — have  certainly,  often  cruelly  exercised — a 
tyrannical  power  over  the  voice. 

Down  to  1816  in  Austria,  and  later  in  most 
other  places,  mean  pitch  held  undisputed  sway. 

The  most  serious  outbreaks  against  it  I can  And  are : 
the  French  Conservatoire,  which  in  1812,  according 
to  a fork  preserved  at  the  Conservatoire  itself,  used 
A438‘o  (nearly  three-quarters  of  a semitone 
sharper  than  mean  pitch),  and  two  very  doubtful 
pitches,  not  precisely  specified,  measured  in  1815 
by  De  Prony,  as  A 438*2  and  A 444*5.  The 
former  I look  upon  as  an  individual  freak,  for 
which  I find  no  contemporary  corroboration  so 
that  I presume  the  pitch  was  confined  to  the 
Conservatoire,  and  may  have  been  only  a tempo- 
rary trial.  The  other  two  are  laboratory  experi- 
ments, and,  from  all  the  circumstances  under  which 
they  were  made,  I cannot  attach  much  historical 
value  to  them.  It  was  not  till  after  1816  that  any 
general  rise  took  place  and  slowly  spread. 

According  to  Schindler  (“  Niederrheinische 
Musik-zeitung,”  1855,  ISTos.  8 and  9),  as  quoted  by 
JSTake  (“  Ueber  Orchesterstimmung,”  1862,  p.  26) — 
and  the  same  story  is  given  in  the  Eeport  of  the 
French  Commission,  as  sent  to  it  in  a letter  by  M. 

Kittl,  director  of  the  Prague  Conservatoire — the 
rise  began  at  the  Congress  of  Vienna,  when  the 
Emperor  Alexander  of  Pussia,  Avho  was  colonel  of 
an  Austrian  regiment,  presented  it  with  a new  set 
of  musical  instruments,  made  by  Stephan  Koch, 
which  were  sharper  than  the  mean  pitch ; and, 
under  the  direction  of  Hieronymus  Payer,  this  band 
became  very  noted  for  the  brilliancy  of  its  tones. 

But,  when  its  assistance  was  required  in  performing 
an  oratorio  for  the  return  of  the  Emperor  Francis,  it 
was  found  impossible  to  make  use  of  it,  and  much 
talk  thence  arose.  In  1820,  the  band  of  another 
regiment  (Hoch-und  Deutschineister-Infanterie)  | seems  to  have  been  a Leipzig  fork  sent  by  mistake 


obtained  a sharp  flute  from  Koch,  in  Vienna. 
These  flutes,  with  additional  keys,  were  much  iu 
vogue,  but  they  drove  the  orchestra  up.  However, 
Dresden  did  not  emulate  Vienna  ; for,  as  late  as 
1826,  the  fork  of  Kapellmeister  Eeissiger  was  only 
A 435  ; and,  although  Hake  reports  A 446  in  1861, 
the  officials  (especially  Herr  Moritz  Fiirstenau,  the 
librarian,  who  has  been  very  kind  in  helping  me) 
declare  that  they  are  all  perfectly  unaware  of  such 
a pitch.  They  profess  to  use  A 440,  but  the  forks 
I have  measured  are  one  or  two  vibrations  low*er, 
as  A 438*9,  439*4,  and  437*8.  It  is,  however,  often 
the  case  that  the  orchestra,  by  heating  up,  plays 
sharper  during  performance,  as  I have  just  noted. 
See,  for  an  excellent  example,  A 449*7,  generated 
from  A 445*6  at  Covent-garden  opera  in  1879. 
This  is  a good  reason  for  using  a comparatively  low 
pitch,  for  the  singer’s  voice  does  not  sharpen  in  the 
same  way,  but  has  rather  a tendency  to  flatten 
as  it  becomes  weary  with  much  singing. 

The  Austrian  influence  was,  of  course,  greatly 
felt  in  Italy,  and  in  1845  we  find  the  Italian 
pitches  at  Florence,  A 436*7  ; Turin,  A 439*9  ; and 
at  Milan,  A 446*6,  where  it  increased  in  1856-7  to 
A 450*3  and  A 451*7.  In  1869,  the  infonnatiort 
officially  communicated  to  the  Society  of  Arts, 
gave  Vienna  pitch  (meaning,  possibly,  A 456*1)  ta 
Florence,  Venice,  and  Kaples.  Bologna,  which 
sent  a fork,  was  flatter,  showfing  only  A443*L 
There  was,  in  fact,  complete  ^vunt  of  agreement. 

Although  the  elevation  of  pitch  took  some  time 
to  accomplish  in  Dresden — where  it,  after  alJ„ 
remained  tolerably  low — it  seems  to  have  proceeded 
much  further  and  faster  in  Leipzig,  where  the  cele- 
brated Gew*andhaus  concerts  w'crc  held,  and  where, 
in  1859,  I find  A 448*8,  and,  in  1869,  nearly  the 
same,  A 448*2.  A fork,  sent  officially  from  the  late 
Kapellmeister  Eietz,  from  Dresden,  to  the  Society 
of  Arts,  in  1869,  as  the  Dresden  pitch,  A 449*4, 


received  new  instruments,  which  were  even  sharper 
than  the  other.  The  Vienna  theatres  were  in  great 
trouble;  for,  whereas  it  was  usual  to  call  in  the 
assistance  of  the  military  bands  for  great  operas, 
two  out  of  three  of  the  regiments  quartered  in 
Vienna  were  no  longer  available,  so  that  only  one 
extra  band  remained  for  the  theatres.  The  result 
naturally  was  that  the  theatres  had  ultimately  to 
raise  their  pitch  also.  In  1823,  Nake  puts  down 
"VVeber’s  “ Euryanthe  ” as  having  been  performed  to 
A 437*5,  and  in  1834,  Kreutzer’s  “Kachtlager”  to 
. A 440,  both  in  Vienna  ; and  notes  (from  his  own 
hearing,  apparently)  A 466  as  the  actual  pitch  of  the 
Vienna  opera  in  1861,  during  performance,  which 
would  be  sharper  than  that  officially  recognised. 
Thus,  the  fork  in  possession  of  the  great  pianoforte- 
maker,  Streicher,  of  which  a copy  was  kindly  sent 
to  me,  was  only  A 456*1  before  1859.  The  transi- 
tional pitches,  A 433*9  to  A 445*1 — which  last  wms 
regarded  as  a monstrosity — are  noted  by  Scheibler 
before  1834.  Onco  set  the  ball  in  motion  and  in- 
strument-makers keep  it  well  up.  Yet,  heightening 
the  pitch  of  wind  instruments  does  not  generally 
improve  their  quality  of  tone  ; they  lo?e  richness 
and  roundness,  and  incline  to  scream ; and  it  is 
continually  the  wind  instruments  w'hich  force  the 
pitch  up. 

The  Vienna  sharpening  took  some  time  to  spread 
to  Dresden,  but  Herr  Nake,  a Dresdener,  says  that 


In  Berlin,  it  was  some  time  before  the  sharpening 
influence  wms  felt.  In  1806-14,  IVieprecht  reports 
A 430*5  possibly  an  error  in  calculating  an  equally 
tempered  A from  C 512,  instead  of  MA  428,  which 
w’ould  belong  to  the  mean  pitch ; hut  I have  not 
been  able  to  see  the  original  statement.  Fischer, 
in  1822,  found  A 437*3;  in  1830,  Berhn  reachecl 
A 440;  and,  in  1834,  according  to  Scheibler„ 
A 441*6.  After  this,  progress  wms  rapid,  and  in 
1858,  A450*8;  in  1859,  A 451*8  wms  reached. 

The  whole  of  the  German  and  Italian  pitches 
were  thrown  back  in  1859  by  the  introduction  of 
the  French  Kormal  A 435 *4,  of  which  I shall  have 
to  speak  in  the  next  article. 

In  France,  the  pitch  rose  gradually  at  first. 
The  Grand  Opera  was  A 434  in  1819,  and  only 
A 431*7  in  1822.  In  1824,  however,  a singer, 
whose  voice  was  failing  (Madame  Branchu),  in- 
sisted on  restoring  the  old  j)itch,  A 425*8,  and  it 
was  five  years  before  the  opera  returned,  in  1829 
to  A 434.  According  to  de  la  Fage  (“  De  I’llnite’ 
Tonique,”  1859,  additional  notes,  p.  7),  this  re- 
covery of  pitch  was  undesigned.  A single  horn- 
player,  Jean  Mengal,  without  consulting  any 
one,  shortened  his  horn,  and  his  companions 
either  returned  to  their  old  sharper  instruments 
or  cut  down  their  new  ones.  It  was  another  case 
of  sharpening  due  to  a vrind  instrument.  Of  course, 
it  is  the  duty  of  the  conductor  to  prevent  such 
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freiiks,  but  conductors  seem  to  prefer  avoiding 
squabbles  with  instrumentalists ; and  not  to  care  if 
the  singers’  voices  are  strained,  and  rapidly 
ruined.  A curious  thing  occurred  at  this  time 
at  the  Grand  Opera  in  Paris.  The  pianos 
used  for  rehearsals  had  been  lowered  when 
the  pitch  of  the  opera  was  lowered  in  1824, 
and  were  not  raised  when  the  pitch  of  the  opera 
was  raised ; thus,  in  1829,  we  hnd  the  pianos  at 
A42d-d,  and  the  orchestra  at  A 440,  both  pitches 
being  taken  from  forks  verified  by  the  tuner, 
IMonneron  for  de  la  Page.  Finally,  in  1856,  the 
Grand  Opera  was  at  A445'8,  or  A446’2,  and,  in 
1858,  at  A 448.  The  Italian  and  the  Comic  Opera 
ha  I nearly  reached  the  same  figure,  and  the  Con- 
servatoire also,  A 446'2,  according  to  de  la  Page. 
The  pro%dncial  French  operas  were  generally  high 
— as  Lille,  A 450’5,  or  452  ; and  Marseilles,  A44T — 
and  Pleyel’s  pianos  were  at  A 446.  This  pitch 
began  to  frighten  French  musicians,  and  the 
French  Commission  was  issued  in  1859,  of  which  I 
shall  speak  presently.  Since  that  time,  French 
pitch  has  been,  nominally,  A 435  ; what  the  actual 
pitch  of  the  opera  is,  during  iDcrformance,  I have 
not  been  able  to  ascerta-in,  but  probably  a little 
higher. 

Belgium,  which,  in  1859,  had  the  sharpest  pitch 
knovTi  to  the  French  Commission — namely, 
A 455*5,  which  it  seems  to  have  used  only  for 
military  bands  ; and  their  director  advocated  a 
lower  pitch  for  operas,,  as  (3)  A 442*5.  The  pitch 
of  the  Belgian  Army  bands  is  now  nominally  A 451, 
(the  fork  actually  sent  to  Dr.  W.  H.  Stone  by  M. 
Victor  Mahillon  was  A 451*7,  practically  identical 
with  Dr.  Stone’s  British  .Army  Begulations  A 
451*9). 

In  London,  the  progress  has  not  been  so  rapid, 
and  it  has  been  once  or  twice  checked.  In  1813. 
the  Philharmonic  Concert,  opened  with  A423 * 7 —that 
is,  in  mean  pitch — and  retained  it  till  1828.  It  is 
supposed  to  have  been  fixed  by  the  conductor.  Sir 
George  Smart,  aftv.-r  a consultation  with  singers. 
But,  about  1820  to  1826,  he  altered  his  fork  to 
A 433’2,  which,  as  he  used  meantone  temperament, 
gave  MC  518*2,  or  almost  exactly  the  modern 
French  EC  51 7*8.  This  became  the  pitch  commonly 
known  as  “ Philhannonic,”  and  was  generally  re- 
presented by  forks  sold  in  music- shops  from  1840 
to  1846.  It  was  one  of  these  forks  (C  Philharmonic 
518),  that  Mr.  Hopkins  used  when  li^  examined 
the  pitch  of  the  Llibeck,  Hamburg,  and  Strasburg 
organs,  as  I have  ascertained  by  measuring  the 
fork  itself  (see  “ The  Organ,”  edition  1870,  p.  189, 
in  the  chapter  on  “Pitch;”  for  the  two  first,  see 
A 484*1  and  A 489*2  ; I have  vainly  endeavoured  to 
discover  the  third,  but  see  under  A 376*6.)  But, 
from  1846  to  1854,  Sir  Michael  Costa  was  con- 
ductor at  the  Philharmonic,  and  the  average  pitch 
then  used,  as  determined  from  observations  by 
Mr.  Hipkins,  was  A 452*5.  In  1874,  it  reached 
its  highest  point,  A 454*7,  since  used  as  Broad- 
wood’s  highest  j)iano  pitch.  But  the  highest 
English  concert  pitch  which  I have  recorded  is  that 
at  the  Wagner  festival  in  the  Albert-haU,  measured 
by  Mr.  Hipkins  as  A 455*1.  Pianofortes  have  even 
gonelnghcr;  thus,  the  Erard’s  fork  that  I measured 
is  A 455*3;  one  used  by  Chappell’s  tuners,  A455*9; 
and,  though  Stein  way  in  England  uses  Broad- 
wood’s  and  Erard’s  pitch,  in  Xew  York  he  has  run 
up  to  A 457*2. 


The  London  opera  fared  differently.  In  1857, 
Bettini’s  fork,  sent  to  the  French  Society  of  Piano- 
forte-makers, issaidby  de  la  Fageto  have  been  mea- 
sured by  Lissajous  as  A 456*1,  Avhich  is  higher  than 
any  modern  English  pitch  now  known  ; so  that  I 
think  there  must  be  some  mistake.  Two  forks, 
copied  from  others  used  by  Sir  M.  Costa  v/hen 
conducting  at  Covent-garden  Opera,  show  A 453*4 
and  A 454*7.  A little  before  1878,  the  pitch  had 
been  reduced  to  French  at  both  Italian  operas,  on 
the  urgent  solicitations  (and  rather  more)  of  Mes- 
dames  Nilson  and  A.  Patti.  But,  in  1878,  the  fork 
for  tuning  the  opera  at  Covent-garden  gave  A441*2, 
and  Mr.  Hipkins  found  the  harmonium  of  the 
opera  in  that  year  at  A 447*5,  and,  during  actual 
performance  of  the  band,  he  measured  A 449*9. 
In  1879,  the  organ  was  sharpened  to  A 445*6.  I 
inquired  of  Mr.  Pitman,  the  organist,  Avhy  the 
pitch  had  been  sharpened;  he  said  tliat  it  had  been 
settled  at  the  end  of  the  season  of  1878,  because 
the  oboe,  bassoon,  and  flute  could  not  be  got  to 
play  properly  to  a lower  pitch.  Moreover,  he 
declared  that  the  singers  themselves  objected  to  a 
low  pitch,  averring  that  they  could  not  sing  in 
tune  to  it.  That  singers  accustomed  to  high  pitch 
should  prefer  singing  in  that  pitch  is  probable,., 
provided  that  the  notes  they  have  to  produce  do . 
not  come  too  near  the  extremities  of  their  compass. 
But,  if  they  were  obliged  to  sing  music  written  for 
the  mean  pitch  in  this  high  pitch,  they  would 
soon  cry  for  transposition  in  the  other  direction. 
The  fact  remains,  that  here  again  orchestral  pitch 
has  been  raised  solely  by  the  obstinacy  of  players 
of  wind  instruments,  and  without  the  least  regard 
to  the  powers  of  the  singers,  whom  they  dragged, 
after  them.  During  actual  performance  at  Covent- 
garden,  in  1879,  the  organist  held  A on  the  organ 
for  half  an  hour  for  the  instruments  to  tune  toi 
But,  though  the  organ  rvas  tuned  to  A 445*6,  the 
heat  of  the  house  raised  it,  according  to  Mr. 
Hipkins’s  measurement  (made  by  beats),  to 
A 449*7,  which  was,  therefore,  the  real  pitch  of 
the  Covent-garden  Opera  last  season.  But,  accord- 
ing to  the  Athenceum  for  8th  November,  1879, 
the  pitch  is  to  be  again  reduced  to  the  French 
pitch,  A 435*4,  on  the  instance  of  Madame  Patti — 
“whose  voice  has  deepened  considerably  of  recent 
years  at  the  expense  of  her  upper  register” — • 
a reduction  comparable  to  that  of  the  French 
opera  under  Madame  Branchu’s  influence.  “ M. 
Lassalle,  the  eminent  baritone,”  continues  the 
Athencauin,  “is  also  said  to  find  the  difference  of 
pitch  between  the  Paris  Grand  Opera  and  Covent- 
garden  very  embarrassing.”  The  management* 
has  certainly  procured  a fork  from  Paris,  which  I 
have  measured  and  found  to  be  in  correct  French 
pitch.  So  the  singers  have  again  reduced,  the 
l^itch  I 

Of  her  Majesty’s  Theatre  I cannot  speak  with 
the  same  detail.  In  1878,  the  fork  for  tuning 
the  organ  was  A 436*1  ; but  it  was,  probably,  at 
least  A 440  during  performance.  In  the  winter 
season  of  October,  1879,  Mr.  Hipkins  measured 
the  pitch  at  A 445*5  during  performance,  and,  in 
January,  1880,  he  measured  the  theatre  fork  itself 
at  A 444*9. 

Modern  organs,  shice  mean  pitch  Avas  thrown 
overboard,  have  been  nowhere.  Most  organ- 
builders,  during  the  transition,  put  the  old  flat 
organs  into  Sir  George  Smart’s  pitch,  A 433*2;  so 
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that  organs  which  have  not  had  their  pitch  ad- 
justed for  thirty  to  fifty  years  seem  to  have  French 
pitch,  as  St.  Mary’s,  Shrewsbury,  A433‘6,  Fulham 
Parish  Church,  A 430’4,  and,  perhaps,  Grreen’s 
restored  organ  at  Trinity  College,  Dublin,  A 436-8. 
Most  modern  organ-builders  will  build  to  any  pitch. 
The  favourite  is  about  B.  Schmidt’s  low  pitch 
A 441-7,  but  many  build  to  French  pitch  for 
churches,  and  “band  pitch,”  or  about  A 450,  for 
public  halls  and  performances,  and  sometimes  even 
for  churches,  as  Bryceson’s  organ  at  St.  Michael’s, 
Cornhill.  Of  course,  when  the  church  gets  warmed 
up,  the  pitch  rises  still  more,  and  the  singers  are 
distressed,  as  the  organist  of  the  last-named  church 
complains.  In  fact,  when  we  put  organs  into  this 
pitch,  we  have,  unconsciously,  reverted  to  one  of 
the  high  church  pitches,  as  A 457-6,  the  great 
Franciscan  organ  at  Yienna,  and  A 454-2,  the  old 
Brixton  fork.  But  the  music  which  we  wish  to 
perform  is  not  adapted  for  that  high  pitch.  Except 
in  the  last  few  years,  it  was  -written  for  the  mean 
pitch ; so  that,  properly,  all  music  composed  before 
1820  should,  on  such  organs,  be  transposed  a semitone 
down,  which  would  be  unnecessarily  inconvenient 
to  the  organist. 

It  is,  therefore,  impossible  to  say  that  there  is 
any  organ  pitch  or  any  orchestral  pitch  in  England 
at  the  present  moment.  Many  old  organs  are  at 
mean  pitch ; several  of  them  were  raised  about  30 
to  40  years  ago  to  French  pitch,  as  it  has  been 
subsequently  termed.  Some  recent  organs  have 
been  originally  so  tuned.  A few  of  Bernhardt 
Schmidt’s  B flat  foot  organs  remain,  and  many  new 
organs  are  tuned  to  this  favourite  pitch  of 
modern  organ  builders,  but  not  a few  organs, 
especially  those  used  for  concert  purposes — as  at  the 
Crystal  Palace,  St.  James’s  and  Albert-halls, 
Alexandra  Palace  and  Eoyal  Academy  of  Music — 
are  at  the  highest  pitch,  A450-6  to  A455-1.  Exeter- 
hall  is  a little  flatter,  A 447-3.  The  Philharmonic 
concerts  remain  at  the  extremely  high  pitch.  In 
smaller  concerts,  much  depends  on  the  piano  used. 
Broadwood,  Erard,  Steinway,  all  use  the  sharp 
pitch  for  concerts,  but  Broadwood  has  a second 
medium  A 446-2,  for  private,  instrumental  perform- 
ance, and  keeps  French  pitch  for  pianos  to  accom- 
pany private  singers.  Brinsmead  uses  the  same 
three  pitches.  Other  piano  makers  and  tuners  also 
use  French  pitch,  as  well  as  the  high  pitch,  and 
others  a so-called  Society  of  Arts  Pitch,  which 
should  have  been  A 444,  but  rises  to  A 445-7, 
448-4,  449-4,  450-3  ; that  is,  gradually  becomes  the 
High  Pitch.  The  military  bands  have  quite  gone 
over  to  high  pitch,  A 451-9,  452-9.  The  only 
standard  that  I know  of  which  preserves  mean 
pitch  is  that  of  the  Tonic  Sol-fa  College,  formerly 
A 427-5,  but  since  reduced  to  A 422-5  or  there- 
abouts, which  is  the  true  mean.  All  the  Touic 
Sol-fa  teachers,  however,  do  not  employ  this 
standard,  and  some  use  a much  sharper  pitch. 

Such  is  the  very  undignified  and  unscientific 
position  occupied  by  our  own  country  with  re- 
gard to  musical  pitch — a position  into  which  we 
have  drifted  without  due  consideration,  and  which  is 
the  occasion  of  much  practical  inconvenience.  It 
is  entirely  an  orchestral  or  instrumental  pitch,  due 
to  the  makers,  especially,  of  wind  instruments,  and 
maintains  its  ground  on  account  of  the  expense  of 
changing  the  instruments — £1,000  is  mentioned 
in  the  probable  cost  of  the  contemplated  reduc- 


tion of  pitch  at  Co  vent-garden — as  if  the  price  of 
whole  orchestras  of  mstruments  bore  an  appreci- 
able ratio  to  the  loss  caused  by  the  premature  ruin 
of  one  great  singer’s  voice  ! 

Art.  28.  The  Compromise  Pitch. — The  gradual 
increase  of  pitch  in  France — though  its  Mghest, 
A 452  at  Lille,  was  less  than  our  highest,  A 455-1 
to  A 455-9,  or  Steinway’ s American  A 45 7 -2 — 
alarmed  French  musicians,  and  on  17th  July, 

1858,  a Commission  was  appointed  by  the  then 
Government,  “ to  investigate  the  means  of  estab- 
lishing, in  France,  a uniform  musical  pitch,” 
alleging  the  increase  of  pitch  to  be  a great  draw- 
back to  musical  art,  from  which  composers,  per- 
formers, and  instrument-makers  all  suffered,  and 
the  difference  of  pitch  to  be  a constant  source  of 
embarrassment  to  concerted  music  and  commercial 
transactions.  The  Commission  consisted  of  four 
ofhcials,  two  physicists,  one  orchestral  composer, 
and  five  operatic  composers  (one  of  whom,  M. 
Halev^q  drew  up  the  report),  but  no  singer,  or 
musical  performer  or  musical  instrument-maker  of 
any  kind.  A translation  of  the  Eeport,  dated  1st 
February,  1859  (to  which  I am  much  indebted,  as 
the  original  cannot  be  purchased),  is  given  in  the 
JourncP  of  the  Society  of  Arts  for  3rd  Jime,  1859. 
The  Commission  did  not  seem  to  be  aware  of  the 
former  general  acceptance  of  mean  pitch.  They 
all  agreed  that  the  pitch  must  be  lowered  ; one 
wanted  to  reduce  by  one-eighth  of  a Tone,  several 
inclined  to  a semitone,  which  would  have  brought 
about  mean  pitch,  but  the  majority  were  in  favour 
of  a compromise,  and  advocated  the  reduction  of  a 
quarter  of  a Tone.  The  actual  pitch  desired 
was  A 435,  and  Messrs.  Despretz  and  Lissajous, 
the  physicist  members  of  the  Commission,  were 
entrusted  with  making  it.  It  seems  that  they 
really  produced  A 435-4,  which  must  be  considered 
a very  great  success.  Then,  on  16th  February, 

1859,  a decree  was  issued  for  its  use  after  1st  July, 
1859,  in  Paris,  and  after  1st  December,  1859,  in  the 
departments,  for  all  places  receiving  Government 
aid,  and  the  same  decree  provided  for  preserving 
the  original  fork  and  issuing  stamped  copies.  This 
last  arrangement  has  been  dropped.  How  in- 
efficient it  was  to  secure  perfectly  accurate  copies 
will  be  seen  in  Table  I.,  under  A 435-4.  'Whether 
the  use  of  this  pitch  is  still  imperative  I do  not 
know,  but  there  is,  at  least,  one  standard  of  music 
pitch,  preserved  in  the  original  fork  at  the  Con- 
servatoire, in  a form  which  Mds  fair  to  endure.  This 
is  one  excellent  result.  Of  com-se,  there  was  a 
revolution  in  the  construction  of  French  musical 
instruments,  and,  at  present,  French  pitch  is  the 
easiest  one  to  find  instruments  for,  except  in 
London. 

In  Germany  this  compromise  pitch  met  with 
great  favour,  and  it  was  adopted  at  court  theatres 
and  some  others,  but  by  no  means  universally. 
The  only  place  in  Europe  which  had  two  distinct 
sets  of  instruments — independently  of  the  new 
French — was,  perhaps,  Dresden.  The  lower  was  in 
mean  pitch  A 418-1  to  A 424,  and  the  higher,  in- 
tentionaEy  in  Stuttgart  pitch  A 440,  but  really 
rather  lower,  A 438-9,  and  this  the  direction  of  the 
theatre  thought  too  near  to  the  French  to 
warrant  the  expense  (about  £900)  of  a new 
set  of  orchestral  instruments.  In  1861  and  1862, 
the  direction  had  three  operas — Mozart’s  “Magic 
Flute”  and  “Idomeneus,”  and  Marschner’s 
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“ Templar  and  Jewess  — performed  in  mean  pitcli. 
In  consequence  of  tlie  success  of  these  perform- 
ances, and  partly  owing  to  the  exertions  of  Herr 
Niike  (who,  as  a teacher  of  singing,  was  very 
anxious  to  restore  mean  pitch,  the  full  historical 
value  of  which  he  duly  appreciated),  a conference 
was  appointed,  and  invitations  were  sent  out  on 
5th  August,  1862,  to  the  principal  German  and 
other  theatres,  to  witness  performances  in  both 
pitches,  and  discuss  the  result.  This  conference 
met  in  September,  1862,  and  witnessed  the  per- 
formance of  Gluck’s  “Iphigenia  in  Aulis  ” and 
Mozart’s  “Idomeneus,”  both  in  mean  pitch, 
and  of  Rossini’s  “William  Tell”  and  Weber’s 
“ Euryanthe  ” in  the  usual  pitch  of  the  Dresden 
Theatre,  and  a series  of  private  morning  per- 
formances in  the  rehearsal-room  of  the  theatre, 
consisting  of  Weber’s  overture  to  “ Oberon,” 
Mozart’s  “ O cara  imagine,”  from  the  “ Magic 
Flute  ; ” the  Scena  of  Bois  Guilbert,  in  Marschner’s 
“Templar  and  Jewess;”  the  trio  of  the  three 
ladies,  “ Oh,  stelle  ! soccorso;  ” and  “ Yinto  e gia 
il  mostro,”  from  Mozart’s  “Magic  Flute;”  and 
“ Durch  die  Walder,”  from  Weber’s  “ Der 
Freischiitz ; ” all  in  both  pitches,  in  immediate 
apposition ; and  “ Che  pur  aspero,”  from  Mozart’s 
“ Seraglio,”  and  the  Polacca  “ Son  Yergin 
Yezzosa,”  from  Bellini’s  “ Puritani,”  both  in  the 
Dresden  Theatre  pitch  only.  On  1st  October,  1862, 
several  of  the  gentleman  invited  met  in  the  theatre, 
add,  after  a conference,  the  following  resolution 
was  adopted,  with  only  one  dissentient  (Berr 
Nake). 

“ That  a lowering  of  pitch  to  the  new  Paris  standard 
appears  equally  desirable  and  satisfactory  for  singers 
and  for  orchestra.  That  quality  of  tone  would  gain, 
the  brilliancy  of  the  baud  would  not  be  lost,  and  the 
power  of  the  singers  would  not  be  so  severely  taxed  or 
strained.  That, 'on  the  other  hand,  it  was  jirobable  that, 
especially  in  recent  operas  and  in  instrumental  music, 
further  reduction  down  to  Mozart’s  pitch,  as  it  was 
called  [A  421-5  that  is,  mean  pitch],  would  injure  the 
brilliancy  and  efPect  of  the  music  under  the  present 
entirely  altei*ed  conditions,  and,  consequently,  such  a 
reduction  must  be  rejected  as  unpractical.  That  uni-  I 
formity,  especially  in  the  orchestral  pitch  which  is  to  ^ 
govern  the  future,  must  be  looked  upon  as  the  principal 
object  and  chief  gain,  and  consequently,  under  present 
circumstances,  it  was  desirable  that  the  IParis  orchestral 
pitch  [the  compromise  pitch,  or  diapason  normal, 
A 435-4]  should  be  generally  adopted  in  Germany;  a 
course  which  would  be  certainly  welcome  to  singers, 
and  be  gratefully  accepted.” 

Herr  Xiike  contended  that  uniformity  was  not 
the  principal  point,  but  suitability  and  beauty. 
The  principal  object  to  be  considered  was  the 
singer,  and  the  preservation  of  his  voice.  That  is, 
his  standard  was  vocal,  not  orchestral ; which  is 
the  reverse  of  that  propounded  in  the  resolution. 

The  report  of  this  meeting  was  drawn  up  by  Dr. 
Julius  Pabst,  and  was  signed  by  Yon  Koenneritz, 
general  director  of  the  Dresden  Theatre  ; Franz 
Abt,  composer,  and  Kapellmeister  of  Hanover; 
Bernhardt  Scholz,  Kapellmeister  of  Hanover ; 
Gerold,  director  of  military  music,  Hanover  ; Carl 
Reiss,  Kapellmeister  of  Cassel;  Edward  Thiele, 
Kapellmeister  of  Dessau  ; Professor  Loewe  ; Karl 
Xaeke,  singing  master,  of  Dresden;  Friedrich 
Kaufmann,  acoustician,  of  Dresden;  Lendel,  in- 
strument-maker, of  Dresden;  C.  Krebs,  Kapell- 
meister of  Dresden  (Rietz  being  too  ill  to  attend) ; 


and  Franz  Schubert  and  J.  Lauterbach,  concert 
masters,  of  Dresden.  Kapellmeister  Taubert,  of 
Berlin,  Avas  not  present  at  the  conference,  but  ex- 
pressed his  adhesion  to  the  resolution,  as  did 
Kapellmeister  Ernst  Lampert,  of  Gotha. 

The  above  account  is  taken  from  the  official 
lithographed  report  furnished  to  musicians  present, 
a copy  of  which  I obtained  from  the  direction  of 
the  Dresden  Theatre,  through  the  kindness  of  the 
librarian,  Herr  Moritz  Furstenau,  and  I wish  to 
draw  attention  to  the  great  importance  of  the 
opinion  of  practical  musicians  who  had  had  such  a 
remarkable  opportunity  of  forming  a judgment. 
To  this  list  I should  like  to  add  the  name  of  Mr. 
Turle,  the  venerable  organist  of  Westminster 
Abbey,  whose  organ,  built  by  Schreider  and 
Jordans,  originally,  perhaps,  an  A foot  organ 
(see  A 474-1),  had  been  reduced  to  mean  pitch 
long  before  Mr.  Turle’s  time,  but,  at  the 
coronation  of  George  lY.,  19th  July,  1821,  was 
“ slightly  raised  by  Greatorex,”  Mr.  Turle’s  pre- 
decessor ; that  is,  Avas  put  into  Sir  George  Smart’s 
pitch,  which  was,  as  we  have  seen,  identical  with 
the  French  pitcli  of  to-day.  At  this ' pitch  the 
organ  remained  till  1848,  when  it  was  renovated 
and  retuned  to  his  own  pitch,  A 441*7,  by  Hill. 
After  this  long  experience  of  French  pitch,  and 
high  (not  highest)  pitch,  Mr.  Turle  adds,  “ The 
French  pitch  is,  in  my  humble  opinion,  a most 
sensible  one.” 

It  is  quite  hopeless  to  suppose  that  the  mean 
pitch  Avill  be  again  adopted,  as,  although  suitable 
to  classical  music,  it  is  not  suitable  to  modern 
music.  It  is  impossible  to  transpose  a semitone 
loAver  in  an  orchestra,  for  the  violins  and  Avind 
instruments  Avould  be  quickly  out  of  their  depth, 
and  our  stringed  instrument  players  are  not  likely 
to  slacken  their  strings  a semitone,  as  the  organist 
of  SeA-ille  Cathedral  assures  me  that  they  do  there, 
when  playing  Avith  the  organ.  Hence  it  seems 
necessary  to  choose  a pitch  which,  like  the  French, 
stands  exactly  halfway  between  the  tAVO  ; so  that 
Avhile  it  exactly  suits  neither,  Avill  do  the  least  vio- 
lence to  either.  It  is  a compromise,  and,  on  the  whole, 
it  is  alAvays  unfortunate  to  have  to  resort  to  com- 
promises. But  a compromise  is  often  all  that  is 
possible.  In  the  present  case,  musical  compositions 
Avritten  for  mean  pitch  and  high  pitch  must  both 
remain  to  be  used.  Instruments  for  playing  in  the 
compromise  pitch  exist.  It  Avas,  also,  a pitch  which 
was  for  many  years  prevalent  in  England,  and 
there  must  be  plenty  of  instruments,  of  30  or  40 
years  old  suitable  to  it.  It  was  a pitch  used  by 
one  of  our  favourite  conductors,  Sir  George  Smart, 
and  has  many  opinions  in  its  favour.  Not  that  it 
has  remained  in  Germany,  where  it  seemed  to  meet 
Avith  so  favourable  a reception.  None  of  the 
Governments  of  that  country  really  enforced  it. 
When  the  Society  of  Arts  endeavoured  to  collect 
information  through  the  Foreign-office,  in  1869, 
they  found  it  in  Munich  officially,  in  Stuttgart 
unofficially,  and,  although  the  older  high  pitch  Avas 
much  used,  in  the  Court  Theatres  and  Imperial 
Band,  but  not  in  other  places  in  Yienna  (and,  in 
1878,  I found  A 446*8  even  at  Yienna,  not  far  from 
the  old  sharp  pitch  A 456*1) ; in  the  Duchy  of 
Baden  (where  even  the  regimental  bands  used  it) ; 
in  a few  theatres  at  Berlin  (where  most  bands  used 
a higher  pitch),  and  in  the  Concert  Society  of 
Cologne.  In  other  places,  and  even  in  the  towns 
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and  countries  above  mentioned,  except  in  the 
places  specified,  tbe  French  A 435‘4  was  not  in 
general  use.  Beyond  France  and  Germany  it  seems 
to  have  found  no  favour  till  it  was  the  other  day 
(ISth  March,  1879)  adopted  officially  in  Madrid, 
and  has  been  chosen  for  the  coming  opera  season 
in  Covent-garden. 

Immediately  after  the  French  Commission  had 
reported,  the  Society  of  Arts  appointed  an  influen- 
tial commitee  of  50  members,  on  3rd  June,  1859, 
which  published  a report  drawn  up  by  Mr.  Hullah. 
The  committee  do  not  seem  to  have  closely  in- 
vestigated the  History  of  Musical  Pitch,  and  its 
leanings  toward  C 512  and  C 528 — which  it  finally 
recommended — seem  to  have  arisen  rather  from 
arithmetical  than  from  musical  feeling.  Indeed, 
in  the  subsequent  debate.  Sir  John  Herschel 
especially'  took  the  arithmetical  view  of  C 512.  It 
is  enough  to  say  that  there  were  then  no  means  of 
tuning  C512  and  C 528  exactly,  and  that  even 
now  it  is  difficult,  if  not  impossible,  to  meet  vith 
forks  giving  these  precise  pitches.  But,  if  perfect 
exactness  b^e  not  attained,  the  whole  arithmetical 
charm  is  broken.  Curiously  enough,  C 512  was 
approximately  attained  by  Benatus  Harris  by 
putting  the  one-foot  pipe  with  a narrow  scale 
(one-twelfth)  on  B natural,  and  using  meantone 
temperament ; and  C 528  was  very  closely  reached 
by  Bernhardt  Schmidt  by  placing  the  same  one-  | 
foot  pipe  with  a wide  scale  (one-tenth)  on  'Bflat, 
and  also  employing  the  meantone  temperament. 
Harris  and  Schmidt,  and,  quite  recently,  TTillis, 
reached  these  results  much  more  closely  than  Mr. 
Hullah,  whose  C 512  fork  turned  out  to  be  C 
524*8,  or  than  Mr.  Griesbach  for  the  Society  of 
Arts,  whose  C 528  fork  is  C 534*46.  Such  forks 
can  be  produced  now  vith  much  greater  exactness, 
but  absolute  exactness  is  Utopian.  Every  alteration 
of  temperature  by  10^  F.  would  destroy  it  sensibly, 
even  if  attained  at  one  mean  temperature.  Then, 
again,  the  arithmetical  value  of  C 528,  ovnng  to  its 
representation  of  the  natural  intervals  of  the  scale 
by  whole  numbers,  depends  solely  upon  using 
Ptolemaic,  or  Just  Intonation,  for  the  major  scale 
of  C and  no  other.  Mr.  Hullah,  who  advances 
this  argument  in  his  Eeport  of  the  Committee  to 
the  Society  of  Arts,  is  one  of  the  stoutest  defenders 
of  equal  temperament,  to  which  it  has  no  sort  of 
application.  Indeed,  by  neglecting  temperament 
in  the  whole  of  this  report,  some  curious  errors 
have  been  unintentionally  committed.  Thus,  the 
Committee,  intending  to  adopt  the  German  A 440, 
made  it  identical  with  C 528 ; whereas,  on  equal 
temperament,  A 440  requires  EC  523*25;  so  that,  if 
their  A was  right,  their  C was  much  too  sharp  ; 
whereas  C 528  required  EA  444.  This  involuntary 
sharpening  was  enhanced  by  Mr.  Griesbach’s  errors 
of  A 445*7  and  C 534*46  ; so  that  the  Society  of 
Aufs  pitch,  which  was  supposed  to  be  but  little 
sharper  than  the  French,  actually  became  one  of 
ourveiy  sharp  pitches.  There  is,  however,  no  room 
for  two  compromises.  The  Dresden  Theatre,  having 
about  A 440,  did  not  require  A 435.  It  would  have 
been  impossible  to  keep  a set  of  instruments  in  the 
intended  Society  of  Arts  pitch  distinct  from 
French  instruments.  Perhaps,  for  this  reason,  the 
attempt  has  never  been  made.  The  Society  of 
Arts  pitch  has  been  absorbed  into  our  high  pitch, 
and  the  only  recognised  compromise  is  the 
French  Diapason  Normal . 


Art.  29.  Condmion. — I have  thus  endeavoured 
to  sketch  the  History  of  Musical  Pitch  from  1361 
to  1880.  I distinguish,  first,  the  Early  Church 
Pitch,  which  was,  at  the  same  time,  excessively  low 
and  excessively  high,  for  the  same  reason,  the 
exigences  of  ecclesiastical  music,  as  interpreted  by 
the  human  voice  and  the  foot-rule  of  the  country. 
Secondly,  the  Early  Chamber  Pitch,  where  the 
exigences  of  secular  music  made  themselves  felt, 
and  the  pitch  was  taken  at  intervals  of  the  scale 
above  and  below  church  pitch,  to  allow  of  the  in- 
stmments  and  organ  playing  together.  Thirdly, 
the  Influence  of  Chamber  upon  Church  Pitch 
made  itself  felt  by  the  construction  of  organs  in 
chamber  pitch.  Fourthly,  the  construction  of 
organs  in  chamber  pitch  led  to  the  proposal  and 
very  general  adoption  of  Mean  Pitch  for  both 
church  and  chamber.  To  Herr  Nake  is  due  the 
merit  of  pointing  out  the  great  importance  of  this 
pitch,  as  having  been  used  by  the  classical  writers 
of  music : and  to  his  labours  and  collections 
(through  the  kindness  of  his  widow)  I am  undar 
great  obligations.  But  he  had  not  gone  back  to 
a period  earlier  than  1714,  and  hence  had  been 
unable  to  see  how  Mean  Pitch  arose ; so  that  I 
consider  the  establishment  of  tins  jjitch,  and  its 
relation  to  earlier  usage,  one  of  the  chief  results 
of  my  own  investigations.  Fifthly,  the  pre- 
dominance of  instruments  over  voices,  brought 
about  the  gradual  abandonment  of  mean  pitch, 
and  the  introduction  of  Orchestral  Pitch,  which, 
since  1876,  has  led  to  all  the  modem  con- 
fusion of  pitch ; due,  not  to  any  preconcerted 
arrangement,  but  often  to  accidental  circum- 
stances, such  as  the  presentation  of  new  in- 
struments to  a regiment,  the  acquisition  of  a new 
flute,  the  cutting  down  of  a horn,  the  persistence 
of  oboes  and  bassoons  in  playing  sharp,  and  the 
expense  of  acquiring  flatter  instruments,  but  in 
all  cases  to  the  elevation  of  instruments  above 
voices,  that  is,  to  orchestral  motives.  These  aJtcra- 
tions  I trace  in  England  to  the  present  day,  and 
abroad  till  1859,  when  we  arrived,  sixthly,  at 
the  Compromise  Pitch  of  the  French  Commission, 
which  proposed,  and  in  France  actually  carried  out, 
a pitch  which  lay  ha.lfway  between  the  Classical 
I Mean  Pitch  and  the  modem  high  pitch  ; and  I 
! trace,  in  some  degree,  the  consequences  of  this  in- 
troduction, and  endeavour  to  show,  by  the  results 
of  the  Dresden  Conference,  that  it  is  the  only 
available  pitch  in  which  both  modern  and  classical 
music  can  be  executed. 

I But  this  history  consists  merely  of  _my  own 
inferences  on  the  large  series  of  facts  which  I have 
I partly  collected  from  others,  and  partly  for  the 
1 first  ""  time  myself  discovered  and  published. 

' Having  shown  the  bases  on  which  all  these 
I pitches  have  been  calculated,  I do  not  think 
that  subsequent  investigation  will  discover  any 
practical  error — say,  any  error  amounting  to 
1 one  vibration  in  two  seconds— in  the  measure- 
ments themselves.  The  only  doubt  attaches  to  the 


scale,  force  of  wind,  voicing,  temperature, _ and 


crowding  of  certain  organ-pipes,  as  already  pointed 
I out.  These  facts,  then,  must,  I believe,  form  the 
i bases  of  all  subsequent  examinations  on  the 
I subject.  I wish  they  were  more  complete,  but  the 
i difficulty  of  getting  information  is,  sometimes, 
i exceedingly  great,  and  the  tune  spent  over  obtain- 
I ing  a single  pitch  has  often  been  so  long  that  I 
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should  despair  of  living  for  years  enough  to  render 
my  investigations  really  complete.  A personal 
examination  of  all  existing  old  organs  throughout 
Europe,  with  visits  to  all  great  organ-builders  for 
isolated  pipes,  to  makers  of  musical  instruments, 
to  physical  cabinets,  and  amateurs  who  have 
inherited  forks,  would  be  necessary  to  complete 
the  history.  I could  only  accomplish  a small 
portion  of  this  work,  but  the  collections  I have 
made,  and  present  in  the  following  tables,  "svill 
enable  any  successors  to  insert  their  own  observa- 
tions by  the  aid  of  the  forks  which  I have  made 
purchasable,  and,  after  my  death,  of  my  own  forks, 
which  I shall  take  care  to  make  available  for  their 
use  at  some  public  institution,  warned  by  the  great 
loss  the  world  has  sustained  by  the  disappearance 
of  Schcibler’s  own  fifty-two  fork  tonometer. 

The  two  following  Tables,  containing  the  record  of 
these  facts  and  their  authentication,  really  consti- 
tute my  paper,  and  I hope  they  will  be  accepted  as  a 
sufficient  reply  to  the  objection  which  was  very 
reasonably  urged  against  the  extremely  insufficient 
account  of  early  musical  pitch  in  my  former  essay. 

It  is  rabher  important  that  a modern  should  be 
able  to  realise  some  of  the  principal  effects  of  these 
great  changes  of  pitch.  As  regards  the  very 
gradual  transition  from  the  lowest  mean  to  the 
highest  orchestral  pitch,  which  is  nearly  a Tone, 
working  by  very  small  degrees,  the  only  feasible 
plan  seems  to  be  to  use  the  human  voice,  pitched 
to  different  standards  by  properly  prepared  tuning- 
forks,  as  those  which  I used  for  determining  the 
compass  of  the  voice.  But  the  general  effect  of 
the  main  difference  between  old  and  new  pitch  may 
be  well  illustrated  by  a piano  tuned  to  Broadwood’s 
medium  pitch  and  in  equal  temperament,  which 
is  indispensible  for  accurate  transposition,  such  as 
I have  here.  This  is  almost  precisely  an  equal 
semitone  sharper  than  Handel’s  pitch.  Mr.  Hip- 
kius  will  now  kindly  play  a very  well-known  air 
by  Handel,  “ See  the  Conquering  Hero  comes,” 
originally  written  in  G,  in  the  pitch  at  which  Handel 
heard  it ; that  is,  by  transposing  it  to  G flat  on  this 
instrument.  This  is,  therefore,  the  classical  pitch. 
Now,  descending  a tone — that  is,  transposing  to  E 
natural — we  have  the  same  air  in  Schlick’s  low 
pitch,  which  was  also  the  old  French ; that  is,  the 
lowest  church  pitch.  Ascending  by  a fourth — that 
is,  by  five  equal  semitones,  and  hence  playing  in  A 
natural — we  have  the  same  air  in  Schlick’s  high 
pitch,  and  as  it  would  have  sounded  on  the 
Halberstadt  organ,  or  in  Mersenne’s  ton  de 
cJiapelle;  while,  by  giving  a tone  higher  or,  playing 
in  B,  we  reach  Mersenne’s  ton  de  chamhre  and 
Praetorius’s  high  pitch,  Avhich  may,  possibly,  have 
been  the  pitrh  for  which  Orlando  Gibbons  wrote 
(see  A 567 '3).  Pteverting,  for  a few  bars,  to  Handel's 
own  pitch,  or  G flat,  on  the  instrument,  just  to 
refresh  our  ears,  we  sink  a semitone,  to  play  in  F at 
the  pitch  of  the  organ  at  Trinity  College, 
Cambridge,  when  Dr.  Bobert  Smith  was  master. 
Then,  ascending  a Tone,  or  playing  in  G,  we  have 
verj'  nearly  the  effect  of  the  same  organ  as 
Bernhard  Schmidt  built  it,  in  his  low  pitch,  before 
the  pipes  were  shifted;  and  this  is  the  natural  pitch 
of  the  present  piano.  One  semitone  higher,  or 
jdaying  in  A flat,  gives  us  Tomkins’s  and  Bernhardt 
Schmidt’s  high  church  pitch,  as  in  the  oldest 
form  of  the  Durham  organ.  Now,  you  have 
listened  to  these  seven  varieties,  feeling  them  to  be. 


as  they  were  played,  mere  transpositions.  But 
you  must  recollect  that  they  would  have  been  all 
written  by  the  same  notes,  and  played  with  the 
same  finger-keys  on  the  organs  of  these  different 
times.  They  are  not  an  air  transposed.  They  are 
the  different  sounds  attributed  at  different  times  to 
the  same  symbols,  just  as  the  different  nations  of 
Europe  now  utter  different  sounds  to  represent  the 
same  Arabic  numerals. 

In  the  two  following  Tables,  you  will  find  many 
pitches  which  differ  by  only  one  or  two  tenths  of  a 
vibration,  and  others  by  only  one  or  two  vibrations 
in  a second.  Such  pitches  are  practically  identical. 
It  is  scarcely  possible  to  keep  apart  pitches  which 
differ  even  by  a comma,  or  V 1 in  V 80.  But  twice 
that  amount  is  very  perceptible  indeed.  And,  when 
examining  a long  series,  if  two  pitches  which 
differed  so  slightly  were  confounded,  considerable 
mistakes  of  grouping  might  have  been  committed. 
I have,  therefore,  given  every  pitch  as  accurately 
as  I found  it  described,  or  could  determine  it 
myself,  up  to  V O’l  and  S O'Ol,  both  of  which 
limits  are  beyond  the  power  of  the  human  ear  to 
appreciate  when  two  notes  are  struck  in  melodic 
succession,  although  they  can  be  readily  rendered 
perceptible  mechanically.  And  I have  throughout 
purposely  relied  only  on  mechanical  evaluation,  to 
the  exclusion  of  mere  estimation  of  ear,  which  I 
could  not  have  trusted  at  all  in  my  own  case,  and 
which  I have  not  unfrequently,  but  quite  un- 
expectedly, found  decidedly  defective,  even  in 
persons  of  undeniable  fineness  of  perception  ; more 
especially  in  the  estimation  of  the  extent  of  musical 
intervals  and  the  recollection  of  musical  pitch. 
And  I trust  that  the  great  length  of  my  Tables  will 
be  excused  on  the  ground  of  the  musical  import- 
ance of  the  facts  which  I have  been  enabled  for  the 
first  time  to  bring  together  and  appreciate. 


TABLE  I. 

Historical  Musical  Pitches,  proceeding  from  Lowtst  to  Highest. 

Arrangement, 

Tuning  A.— The  pitches  are  airanged  according  to  the  value  of 
2 A ; -where  possible,  this  2 A has  been  measured  direct ; where  some 
other  note  only  could  be  measured,  the  2 A has  been  calculated  ac- 
cording to  the  (M)  meantone,  (E)  equal,  or  (J)  just  intonations.  All 
three  are  always  calculated,  but  that  one  is  placed  first  which  is 
considered  to  have  been  most  probably  in  use  at  the  time,  and  the 
rest  are  added  in  square  brackets.  The  corresponding  1 C,  when 
not  measm’cd  direct,  is  also  given  in  all  three  intonations.  In 
every  case,  the  note  measured  direct  is  annexed,  with  its  name 
alone,  as  A,  C,  F,  &c.,  without  any  qualification  but  the  mark 
of  its  Octave  MA,  MC  ; EA,  EC ; JA,  JC  ; therefore,  -without  the 
mark  of  the  Octave,  are  always  calculated  tones. 

Pitch.— Aiier  the  letters  giving  the  names  of  the  notes  follow 
the  numbers  of  double  -vibrations  in  a second,  to  the  nearest  tenth, 
or  one  place  of  decimals  (the  number  of  tenths,  therefore,  follows 
the  inverted  period,  and  the  number  of  double  vibrations  precedes 
it) . For  continental  measures,  all  these  numbers  must  be  doubled 
to  give  single  vibrations;  thus,  A 435  is  caUed  La  870  v.s.  in  Paris. 
"Vnien  several  pitches  are  identical,  they  are  placed  in  order  of 
date,  and  marked  (1),  (2),  &c.  It  must  be  particularly  observed 
that  all  pitches,  especially  of  organs,  have  been  reduced,  as  far  as 
lay  in  my  power,  to  59'-’  F.  = 15"  C.  = 12®  R.  Unfortrmately, 
otlier  observers  seldom  indicate  the  temperature,  but  pitches  of 
oigans  are  generally  supposed  to  be  taken  at  spring  and  autumn 
mean  temperatures. 

Intervals  between  Pitches. — After  the  pitches  foUow  S (meaning 
equal  semitones^  and  a number,  showing  by  hov/  many  equal 
semitones  (preceding  the  inverted  period)  and  hundredths  of  a 
semitone  (folio-wing  the  inverted  period)  the  A at  the  commebee- 
ment  is  sharper  than  the  zero  or  lowest  A 370.  Thus,  A 444  7, 
8 3-18,  sho-ws  that  the  pitch  for  which  A makes  444  double  vibra- 
tions and  seven-tenths  of  a double  -vibration  in  a second  is  three 
equal  semitones  and  18-hundredths  of  an  equal  semitone  sharper 
than  the  zero  pitch  A 370.  By  subtracting  the  S of  one  pitch  from 
that  of  another,  we  find  how  much  sharper  one  pitch  is  than  the 
other.  Thus,  A 435-4,  8 2-82,  is  (83‘18  less  8 2-82,  or  S0-3G,  that 
is),  3C-hundrcdths of  anequ.al  semitone,  flatterthan  A414-7,  8 3-18. 
Tlie  rule  for  finding  8 from  the  number  of  vibrations  is  given  in 
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footnote  4 to  Art.  5 of  tiie  paper.  As  the  tenth  of  a vibration  is 
often  less  than  the  hundredth  of  a semitone,  several  pitches  mil 
often  have  the  same  S. 

Observers. 

The  name  in  a parenthesis  immediately  follomng  S is  that  of 
the  observer  n-ho  measured  the  pitch  of  the  note  in  question. 
When  only  one  pitch  is  due  to  a given  observer,  he  is  sur&ciently 
described  in  the  note  on  that  pitch. 

Cagnard  de  la  Ibar  (Charles),  baron,  French  Physicist,  b.  31st 
March,  1777,  d.  5th  July,  1859,  inventor  of  the  Siren,  employed  his 
instrument  to  measure  several  pitches,  here  given  on  the  authority 
of  others,  who  are  alvays  na,med.  The  siren  nas  first  described 
by  him  in  the  “Annales*  de  Chimie,”  vol.  xii.,  1819,  pp  167-171, 
and  vas  much  improved  by  M.  Aristide  Cavaill^-Coll. 

CavailU-CoU  (Aristide),  bom  at  Montpelier,  Department  of 
Hcrault,  4th  Feb.,  1811,  established  at  Paris  1833,  where  he  still 
resides,  and  has  been  long  celebrated  for  the  extreme  perfection 
of  his  organ  work.  He  determines  pitch  by  means  of  copies  of 
Scheibler’s  forks.  I have  been  greatly  indebted  to  him  for  assist- 
ance in  every  way.  His  little  work,  “ De  la  Determination  du  Ton 
Normal,”  1859,  and  his  “Etudes  Experimentales  sur  les  Tuyaux 
d’Orgues,”  Comptes  Ptendus,  1860,  p.  176,  have  been  very  useful 
to  me. 

de  la  Fage  (Adiien),  a musical  writer  and  critic,  author  of  “De 
I’ETnite  Tonique,”  lSo9,  intended  to  influence  the  decision  of  the  i 
French  Commission  but  published  too  late,  with  additional  notes,  ! 
and  an  excellent  table  of  pitches,  which  has  been  of  great  service 
to  me. 

Delezenne,  died  at  Lide,  August  20th,  1868,  meteorologist  and 
acoustician,  author  of  numerous  papers  on  the  acoustics  of  music 
in  the  “ Memoires  de  la  Societe  des  Sciences  a Eille,”  1826  to  1857, 
of  which  the  most  important  in  relation  to  pitch  is  his  memoir 
“Sui’  le  Ton  des  Orchestres  et  des  Orgues,”  second  series,  1854, 
p.  1,  to  which  I have  been  greatly  indebted.  M.  Delezenne  worked 
with  a peculiar  bowed  monochord  tuned  to  Marloye’s  V 128,  and 
obtained  pitches  of  organs  by  tuning  forks  with  sliders,  measuring 
the  forks  afterwards  by  this  monochord  (see  Ai-t.  13  above).  I 
have  great  confi:dence  in  his  results. 

De  Prong  (G.  C.  F.  M.  Eiche),  baron,  French  engineer  and 
mathematician,  b.  1755,  d.  1839,  proposer  of  the  system  of 
reckoning  intervals  by  equal  semitones  and  fractions  (which  is 
identical  with  my  S,  but  I have  not  been  able  to  see  his  work  on 
acoustic  logarithms).  He  gives  two  pitches  in  his  “M^caniciue 
Analytique,”  Part  II.,  1815,  p.  495,  obtained  by  means  of  Euler’s 
formula. 

Drouet,  Kapellmeister  to  the  Grand  Duke  of  Saxe  Coburg- 
Gotha,  cited  by  the  French  Commission,  is  stated  to  have  sent 
them  three  tuning-forks,  but  the  measurements  were  probably 
taken  in  Paris.  I have  not  seen  any  memoirs  by  him.  His 
pitches  are  cited  from  the  French  Commission. 

Ellis,  the  author  of  this  paper.  Where  my  name  is  affixed,  it 
means  that  I am  responsible  for  the  measurement,  unless  other- 
wise stated. 

Euler  (Deonhardt),  the  celebrated  Swiss  mathematician  and 
physicist,  b.  1707,  d.  1783,  gives  two  pitches,  incidentally  discussed 
below,  A 418  and  A 392 ‘2  ; but  I attach  no  great  value  to  them. 

Fischer  (Ernst  Gottfried),  physicist,  measured  four  pitches  with 
great  care  by  a weighted  monochord.  Berlin ; Abhandl.  1822-23, 
pp.  187-216. 

French  Commission. — This  is  the  Commission  of  1858-9,  which 
settled  the  Diapason  Normal.  The  anonymous  measurements 
given  at  the  end  of  then  report  are  probably  due  to  MM.  Despretz 
and  Lissajous,  and  were  possibly  made  with  the  siren,  assisted  by 
M.  CavaiUd-Coll’s  bellows  of  precision.  I was  unable  to  find  any 
of  these  forks  in  Paris  (except  those  sent  by  Messrs.  Broad  wood), 
so  that  they  had  been,  probably,  aU  returned,  and  it  was  impossible 
to  verify  the  pitch.  But,  in  the  case  of  the  three  forks  of  Broad- 
wood,  some  mi.stakes  were  certainly  committed. 

Hill  (Thomas),  of  the  firm  of  Messrs.  TTill  and  Sons,  the 
eminent  London  organ-buEders.  Mr.  T.  TTill  has  been  of  great 
assistance  to  me  in  many  ways,  by  allowing  me  to  measure  on  his 
bellows  old  organ-pipes  which  he  had  preserved  from  organs  he 
had  altered,  by  infonning  me  of  the  sharpness  or  flatness  of 
several  organs  he  has  restored  of  which  no  pipes  existed,  and  by 
kincEy  making  and  presenting  to  me  ten  pipes  of  which  the 
measurements  had  been  furnished  by  old  writers.  Great  part  of 
my  success  has  been  due  to  this  valuable  assistance. 

Hipkins  (A.  J.),  of  Messrs.  J.  Broadwood  and  Sons,  a musician, 
and  a writer  on  musical  instruments,  who  introduced  equal  tem- 
perament into  Broadwood’s  in  1844-6,  and  who  has  constantly 
been  engaged  in  noting,  and  recording  on  forks,  important 
varieties  of  English  pitch.  To  him  I owe  the  loan  of  many  im- 
portant forks  belonging  to  himself  and  others,  which  I have 
measured  myself,  and  also  several  pitches  which  he  took  by  beats 
with  other  forks  that  I had  measured.  In  every  possible  way 
throughout  my  work,  l\Ii’.  Hipkins  has  lent  his  valuable  assistance 
to  me  with  the  utmost  kindness  and  readiness. 

Lissajous  (Jules  Antoine),  bom  1822,  the  eminent  French 
physicist,  inventor  of  the  optical  method  of  examining  musical 
intervals,  a member  of  the  French  Commission,  and  especially 
commis-sioned,  with  M.  Despretz,  to  superintend  the  construction 
of  the  Diapason  Normal.  The  pitches  attributed  to  him  are,  if 
possible,  cited  from  his  original  memoirs,  or  from  the  Keport  of 


the  French  Commission,  but  many  of  them  are  given  solely  on  the 
authority  of  de  la  Fage. 

McLeod  (Herbert),  Professor  of  Physics  at  Cooi>er’s-hiU  College,  ^ 
joint  inventor  (with  Lieut.  Clarke)  of  the  optical  process  for 
measuring  tuning-forks,  as  described  in  Art.  15  above I am  i 
greatly  indebted  to  him  for  his  verification  of  Scheiblcr's  tono- 
meter by  re-measuring  suniiiw  forks  for  me. 

Marpurg  (F.  "W.),  German  musician,  b.  1718.  d.  1795,  determined  * 
some  pitches  by  the  weighted  monochord,  one  of  which  I liavc 
found  in  his  works,  and  the  other  I have  to  give  on  the  authority 
of  the  French  Commission.  ' 

2i'aeke  (Carl',  Professor  of  Singing  at  Dre.sden,  author  of  a 
pamphlet,  “Ueber  Orehesterstimmung,”  privately  printed  for 
the  Dresden  Conference  in  1862,  and  presented  to  me  by  his  widow, 
who  also  kindly  sent  me  several  of  the  valuable  forks  which  he 
had  collected ; *so  that  I was  able  to  verify  his  mea.surements, 
which  I found  extremely  accurate.  I am  greatly  indebted  to 
Herr  Nake’s  work. 

Sauveur  (Joseph),  b.  1653,  d.  1716,  an  eminent  French  acoTi.'--ti- 
cian,  who  has  left  us  some  doubtful  pitches,  discussed  under 
A406'6. 

Scheihler  (.lohann  Heinrich),  bom  11th  Nov.,  1777,  died  20th 
Nov.,  1837,  to  whom  we  owe  the  conception  and  execution  of  the 
Tuning-fork  Tonometer  described  in  Art.  18  above,  left  a record 
i in  his  “ Tonmesser,”  1834,  of  several  valuable  pitches  mc.'k.ucd 
by  himself,  all  of  which  have  been  used,  and  are,  probably,  per- 
fectly accurate. 

Schmahl  (H-),  organist  of  St.  Jacobi  Kirche,  Hamburg,  who  has 
copies  of  Scheibler’s  forks  for  tuning  in  equal  temperament  to 
A 440  and  A 445,  together  with  his  A 420  and  A 430  for  deter- 
mining pitch.  By  the  help  of  these  and  other  forks,  he  determined 
numerous  pitches  for  me.  To  Herr  Scbmahl  I am  also  indebted 
for  many  references  to  older  German  writers  on  music,  especially 
Praetorius,  with  which  he  is  well  acquainted.  His  assistance  has 
been  very  valuable  to  me. 

Smith  (Robert',  D.D.,  mathematician,  bom  1689,  elected  master 
of  Trinitv  CoUege,  Cambridge,  1742,  died  1768,  author  of  a work  on 
“Harmonics,”  1749  (second  edition,  17.59;  and  postscript,  17n2), 
discovered  the  law  of  beats  of  disturbed  consonances,  and  used  a 
weighted  monochord  to  measme  the  pitch  of  his  organ.  ..See 
A441'7  and  A395‘2.) 

Wieprecht,  — , cited  by  the  French  Commission,  must,  I suppose, 
be  the  director  of  military  music  in  Prussia  of  that  name,  who,  as 
the  Commission  states,  sent  them  a masterly  letter  on  the  subject. 

I have  been  tmable  to  find  any  memoirs  by  him. 

-n^olfel,  — , mentioned  by  M.  Cavaille-Coll  as  having  constructed 
a tuntug-fork  tonometer  on  the  model  of  Scheibler’s,  without  anv 
other  assistance  but  Scheibler’s  pamphlet,  and  quite  as  acciu-ate 
as  Scheibler’s.  It  took  him  two  years  to  constraet  it. 

Date. 

This  .gives  the  date  of  the  fork,  or  of  the  iastrament  measumd, 
as  nearly  as  can  be  ascertained,  when  it  is  probable  that  the  pitch 
has  not' been  chansed.  Organs  have  been  frequently  altered  in 
pitch.  Old  forks  can  often  onlv  be  conjsctiuaUy  assigned  to  their 
date.  The  date  of  altered  organs  is  either  that  of  their  last  change , 
or  of  the  -time  of  measurement.  Tlie  letters  <z,  c,  p after  a date 
mean — ante,  before  ; circa,  about ; yosf,  after.  Tnus,  1800a  means 
before  1800,  how  much  before  unknown ; 1800c  means  about  IS^K), 
before  or  after ; 1800^)  means  after  1800,  how  much  after  unknown. 

I But  a sometimes  means  before  and  up  to,  and  p sometimes  means 
I from  and  after. 

I Place. 

Tne  town,  and,  if  possible,  the  peculiar  institution  (opera,  con- 
servatoire, &c.)  or  instrument  measured  axe  next  given. 

Particulars. 

Then  follows  as  good  an  account  as  can  be  succinctly  given  of  tne 
means  of  deteimining  or  inferring’  the  pitch  employed,  so  that  the 
reader  may  judge  of  its  trustworthiuess. 


Historical  Pitches. 


1.  Church  Pitch,  Lowest. 

A 370,  MC 442-6  [JC 443-9,  EC440-0L  S -Q.  (Ellis.)  Ideal  pitch* 
lower  than  any  found  in  practice ; used,  therefore,  as  a zero  point 
from  which  to  measure  the  intervals  of  all  other  pitches  in 
hundredths  of  an  equal  semitone.  Considered  as  equally  tempered, 
it  gives  EC  440,  which  shows  that  it  is  almost  precisely  an  equally 
tempered  minor  third  below  A 440-2  in  that  temperament ; that  is, 
below  Scheibler’s  pitch  adopted  by  the  Stuttgart  Conference. 

^lA  373-1  TEA  375-4,  JA  372%  C 446-4,  S 0-15.  (Delezenne.) 
Mean  of  11  attempts  to  measure  the  pitch  of  an  open  wooden  pipe 
1-3  metres  long;  height  of  mouth,  16  mm. ; section,  86  mm.  by 
72  mm.  ; constructed  bv  Delezenne  to  determine  the  pitch  of  a 
pipe  of  4 pieds  de  roi.  'Tne  mean  of  11  measures  gave  111-594  as 
the  pitch  of  the  ]pipe.  Delezenne  does  not  say  what  was  the 
perature,  or  on  which  side  the  mouth  was  placed.  Compare  A 373-  < , 
374-2,  376-6. 

DLA  373-7  [JA372-5,  EA375'9],  C447,  SO-17;  pressure,  3lm. 
(Ellis.)  1648,  Paris.  Mersenne  (“  Harmonicorum,”  hb.  I.,  prop, 
xxi.)  gives,  as  the  dimensions  of  the  “lowest  pipe  of  an  organ 
which  he  had  at  hand,”  11|  Fr.  inches  (=  318-07  mm.)  m len.?th, 
and  Ij  Fr.  in.  (=  40-61  mm.)  in  diameter,  and  stopped.  If  -uer- 
senne,^as  is  probable,  took  only  the  outside  measures,  we  must 
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allo'w  1 mm.  for  the  thickness  of  the  cap,  and  2 mm.  for  the  double 
thickness  of  the  tube.  This  would  make  the  real  dimensions 
C17  07  mm.  in  length  and  3S'61mm.  for  the  diameter.  I had  an 
open  pipe  con.structed,  31Smm.  long,  and  38mm.  in  diam.,  which 
would,  of  course,  gi%-e  the  octave  above  a stopped  pipe  of  the  same 
dimensions,  and  it  spoke  V416'26,  447  1,  448T  under  pressures  of 
3|,  and  4 inches  respectively.  Multiplving  these  numbers  by 
1144  (=  3 X 31S  + 5 X 38)  and  dmding  by  1157'2G  (=3  X 
318  07  -box  40-61),  or  1144-26  (=  3 X 317  07  -f-  5 X 3861^  we 
Ciin  find  what  the  pipes  of  the  other  dimensions  would  speak. 
(See  rule.  Art.  8,  and  footnote  5)  "We  get,  then,  for  the  outside 
measures,  Y 441-1,  442,  413  ; and,  for  the  inside  measui’es,  Y 446-2, 
447,  448  at  the  three  pressiu-es  respectively.  Considering  that 
Mersenne,  who  was  veiy  inaccurate,  measured  outside,  so  that  the 
re<luced  inside  measures  are  more  con-ect,  and  that  the  pressure 
was  more  likely  3|  inchas,  I assume  Y447  as  most  likely  to  be 
the  pitch  of  the  pipe.  This  so  nearly  agrees  with  Bedos’s  "A378  G 
that  there  can  be  no  doubt  that  Mersenne’ s stopped  pipe  was 
intended  to  be  in  unison  with  an  open  organ-pipe  of  two  French 
feet.  But  what  note  did  it  represent  ? It  might  be  4F,  4 G,  4 B, 
or  2 C,  as  the  two-foot  pipe  was  used  in  all  these  senses  in  France. 
Here  I have  assumed  1 C 447,  that  is,  the  four-foot  pipe,  as 

Y 111-7.5,  which  agi'ees  very  closely  with  my  measures  of  Bedos 
(.see  A 376-6)  and  ovith  Delezenne’s  measurements  (see  MA373  1). 
In  the  other  case.s  (see  A402-9,503-7,  563  1),  I assume  B6dos’smea- 
sure  as  being  probably  more  accurate.  To  show  Mersenne’ s inac- 
curacy, I may  mention  that,  in  the  very  place  where  he  gives  the 
dimensions  of  this  pipe,  he  says  that  it  is  of  the  same  pitch  as  a 
brass  -wire  French  line  (=-45  mm.)  in  diam.,  9 Fr.  inches 
(=  243-62  mm.)  in  length,  weighing  very  nearly  (proximo)  8 
French  gi-ains,  and  stretched  by  a weight  of  6|  Fr.  pounds,  each  con- 
taininsr  9.216  Fr.  gi-ains.  Then,  by  tlie  rule  Art.  13,  note  6,  we  find 

Y 276-8  in  place  of  Y 223-3.  Again,  from  this  string,  Mersenne’s 
own  calculations  should  give  Y 200 ; hut  he  immediately  -writes 
1.50  in  place  of  it.  and  continues  to  use  tlie  latter  number.  Again, 
in  his  “ Ilai-monie  UiiiverseUe  ” (Ih-re  iii.,  “ Des  Mouvements  et 
du  Son  des  Chordes.”  p.  169',  lie  gives  Y 84  to  the  4 Fi-.  feet  pipe ; 
but.  in  .another  place  (ihid.,  li\-re  iii.,  “Des  Instruments  <a 
Chordes,’’  p.  143' , he  gives  Y96,  which  he  employs  in  his  general 
t.ible,  p.  142  (Avherc  there  are  many  mi.sprints),  and  then,  in  a 
corollary  to  the  fh-st  nropo.sition,  he  notices  the  di.screpancy  (which 
amounts  to  more  than  a Tone),  and  s<ays  it  is  of  no  consequence, 
for  people  should  repeat  his  experiment,  and  take  what  number 
suits  them.  ITie  numbers  in  his  table,  p.  142,  should  be  increased 
by  at  lea.st  17  per  cent. 

MA374-2  "FA. 376-3.  .TA .37.3  0]  C 447  .5,  measured  4 C 112-7, 
S019.  Dclezenne.  1700a,  Lille.  Dilapidated  small  organ  of 
L’Hospice  Comte.iso,  tlie  tom  bellows  modem,  the  date  a conjec- 
ture by  ;M.  51  .zme-ue  '•■e  A .3S  l O' . There  is  no  front,  no  date,  no 
.signature.  Th^  (,'  of  Ih  = prinnprd  is  a squ.are-stoppcd  pipe,  610  mm. 
king  deducting  thiekiiess  of  cover),  section  75mm.  by  .58  mm.  It 
i.--  made  of  o.-rk,  and  sp,e,,ks  badly.  Beats  slightly  -ndtii  the  experi- 
ment  il  pipe  describ  'd  in  A. 373  1.  Temperatiue  not  stated. 

MA  375-2  ' TA  .37.d-.!,  FA  .377-.3],  C 448-8,  S 0-24.  (Xiike.)  1714, 
Germany,  S;tx.,>uy.  i -hambor  Fitch,  according  to  Xilke,  reckoned  as 
a whole  meant- >ne  fl'.itcr  th.an  the  Freiberg  C.athedr.al  organ.  I 
thin!,'  tbi-i  coniectiu'e  of  Xake’s  to  be  pro’oably  erroneous  (sec 
A 415  .5  and  419  5,. 

5I.V.376  G •TA.375-5,  F.V.378-8\  C 4.50-5,  pre.ssure  3J in.,  S0-.3I* 
(Fl’ii.s.  176  : F ’ri-;.  D.miBeios  (“L’*-ki'tduFacteurd’Orgues,’’ p. 
77  , caves  a t:.ble,  from  which  it  may  be  calculated  that  his  1 C of 
the  •'  ' 3 or  . uuincr  -top,  was  .324-84  mm.  long,  and  28-08 mm.  in 
diamet -r  t’-ie  Tneasun-ment  on  the  pl.ate.s  is  something  less,  owing 
to  the  Arin'king  of  the  paper,  which  he  estimates  at  1 in  72) . I 
h.f .'1  a pip.-  Ci >ns'-  ruere.l  .‘;->6  mm.  long  and  27  mm.  wide,  w-hich  spoke 
5^450  1,  451.3.  4.52  5,  under  pres.sures  of  2|,  3|,  and  4 inches  resnec- 
tivoly.  5[ul.i;d;dng  these  numb-  rs  by  1113  (=  3 x 328  -f-5  x 27) 
and  didding  by  1114-92  - :)  -V  324--‘^'4  -f-  5 X 28  083  .according  to 

the  rule.  .\rt. wo  obtain  f >r  I)  >m  Bclos’s  pipe  5^449-2,  4.50-.5, 
451  7,  und  :■  th  so  th.r.-e  pr-  s.surcs  respectively,  and  these  taken  as 
C give  M.V  375  6.  .376'6,  .377'6  respectively,  of  which  I select  the 
s-"- cond  roo<;  prut  dde,  .ind  have  calculated  the  above  numbers 

from  it.  Bp  I --  p ir!  i-  uL.rly  rejcctc-1  equal  temperament  as  “ dure 
et  moiu.'  h ->c  rpio  I’ancienue  ’’  {ihld.,  p.  429).  This  would 

give  f .r  the  i-fo  .-t  pipe  Y 112-6.  Compare  Dolezenne’s  Y 11 16, 
under  A. 373  1.  It  docs  not  follow  that  tiiis  was  really  Bedos’s 
pit<"h,  for  l-.c  dire.-'ts  it  to  he  brought  to  the  church  piteh,  which  he 
says  w.is  :■  )n.,:ant  in  France,  but  it  eouhlnot  wellh.avediffei'odmore 
thin  a comrna  -at  this  pitch  Y F4  for  the  4 C;,  compare  A.373  1, 
37-3  7,  .37  4-2.  This  i.s  S2'51,  or  only  ,a  quarter  of  tone  less  than  a 
minor  Third,  below  thepres.-nt  French  normal  pitch.  The  Rev.  Sir 
F.  A.  fiorc-  -nu.y-lcy  tells  me  Tetter,  16  May,  1878)  that  “ in  France, 
when  I>  >m  ^Bblo-'  wrote,  the  “Ton  de  Ch.-ipelle ’’  was  .about  a 
min.T  T'jir'l  ’ - ’ the  present  French  nonnal  pitch,’’  and  th.at 
“most  of  l1i  'lid  7.nfr,>.'rji»d  organs  in  the  French Citthedrals  are  of 
the!  : h ’’  Mr.  Hopkins  (“Organ,”  ed.  1870,  p.  191)  says  that 
“of  the  (.,r'-c  fine  o’-.eins  built  by  'A.]  Silbermann  (.at  Strasburg], 
tho-<i-  in  the  f f^l  - l-  d,  finished  1716,  and  t’nat  in  the  Frotestiint 
church,  provM  -an  trial,  in  1853.  to  be  n whole  (one  5e?ewthc  pitch  of” 
that  fork  he  ho  1 with  him,  and  which  I have  measured  as  C 518, 
that  is  >ir  G Smart’s  pitch  t A 433-2),  or,  as  we  .should  now  .sav, 
French  pi'di.  I have  not  succeeded  in  getting  the  Strasburg 
pitch,  but  till"  indiea  .ion,  if  hi’Kcn  strictly,  would  give  A3.S7'5,  and 
the  pr  1’.  d ,htv  i.~  th.-d  a-  .Strasburg  was  theu  (Aug.  1716;  a French 
citv.  the  old  then.'-'h  pit^-h  was  u.sod,  either  the  present  (Bedos'sl 
A376«),  o;  t’i---  higher  Ycr.saille.s  A .395-8,  either  of  which  w.ould 
soun  1 , 1 -n.  fiu';.  Dek-«c’me says  (“  Lille  Mem.,”  1854,  p.  12)  that 


at  GonSse,  near  Paris,  the  longest  show-pipe  was  2-60  metres  or 
eight  French  feet  long,  which  would  make  it  of  this  pitch.  It  -wiU 
be  observed  that  this  pitch  is  almost  exactly  a whole  tone  below 
H.andel’s  A 422-5.  Sir  F.  O.,  in  the  letter  already  quoted,  says, 
“I  have  seen  a fork  of  the  period  [O.  Gibbons’s],  said  to  have 
belonged  to  Adrian  Batten  [organist  of  St.  Paul’s  in  1624,  and  a 
composer],  which  was  more  than  a whole  tone  below  Handel’s 
fork.  It  was  in  the  possession  of  a music-seller  of  Newcastle  in 
1839  or  1840.”  This  is  the  only  indication  I have  of  so  low  a pitch 
in  England. 

MA377-0  [JA  thesame,EA3S0],  MC45P0  [JC4.52-5,EC451-9], 
2 F . 301  6,  S 0’33,  pressure  3^  inches.  (Ellis.)  1511,  Germany, 
Heidelberg.  Arnold  Schlick  (Art.  22,  n.  8)  recommends  that  the 
lowest  note  of  a small  organ  should  be  8 F,  and  tliat  the  pipe 
should  bo  16  times  the  length  of  a given  stroke,  which  his  editor 
measured  as  4^  Rhenish  inches.  This  makes  the  length  of  8 F 
pipe  to  be  6^  Rhenish  feet  = 2040  mm.  He  says  nothing  about 
the  di.ameter,  and  I have  supposed  it  m.ay  be  one-sixteenth,  one- 
thirteenth,  or  one-twelfth  the  length.  Then  a pipe  of  a quarter 
the  length  and  diameter  would  be  510  mm.  long,  and  32,  .39-23,  or 
42-5  mm.  in  diameter  rc.spectively.  I had  a pipe  constructed, 
510  mm.  long  and  42-2  mm.  in  diameter,  which  spoke  Y 291-8, 
292  8,  .and  293-8  under  pressures  2|,  3j,  and  4 inches  respectively. 
Now  three  times  the  length,  added  to  five  times  the  diameter  of 
this  pipe,  and  of  the  three  other  conjectural  pipes,  are  1741,  1690, 
1723-2,  and  1742-5  respectively.  Hence,  by  rule  Aj-t.  8,  dividing 
t’ac  Y at  the  different  pressures  by  the  three  last  numbers  respec- 
tively, and  multiplying  by  the  fu'st,  we  obtain  the  following  V for 
the  three  kinds  of  pipe  : at  2|  inches,  300-6,  294-3,  .and  291'6  ; <at 
3|  inches,  .301-6, 295  3,  and  292-6 ; and  4 inches,  302-7, 296  3,  and  293-6 
respectively.  Tliese,  t.aken  as  F,  give  respectively  for  A considered 
a just  major  Third  higher,  for  the  three  kinds  of  pipe : at  2|  inches, 
A, 375-8.367-9,  and364-.5  ; at  3j inches,  A.377-0,  369-1,  and 365-8;  and 
at  4 inches,  A 378-3,  370-4,  and  367  0.  These  numbers  show  about 
the  limits  of  uncertainty.  But  as  I consider  it  probable,  from  an 
ex.amiiiation  of  Bedos’s  proportions,  that  this  8F  had  a diameter 
.about  one-sixteenth  of  its  length,  I liave  selected  A 377  as  the 
most  probable  pitch,  and  calculated  the  above  accordingly, 
choosing  tlie  meantone  temperament,  because  it  cannot  have 
differed  materially  from  that  which  Schlick  himself  recommends. 
Schlick,  however,  also  allowed  this  pipe  to  stand  for  2 C,  wliich 
will  therefore  be  C 301-6  on  the  same  supposition,  (see  MA  504-2). 


2.  Church  Pitch,  Low. 

A384'3,  MC  459-7  [EC  457-0,  JC46P1],  S 0-63.  (Delezenne.) 
1709r.  Old  Fork  found  before  1854  in  an  old  iron  shop  at  Lille  by 
M.  Maziiigue,  composer  and  organ-builder.  It  sounded  so  badly 
that  it  could  only  be  heard  for  a moment  Vvhen  placed  close  to  the 
ear.  The  stem  is  large  and  without  .a  button.  Delezenne  says 
that,  as  a Jmajor  Second,  above  V 384-3  is  Y432  3,  “ of  the  -vdolins 
j of  Stradivarius,  we  may  conjecture  that  it  was  a century  and  a 
h'llf  old.  It  is  also  perhaps  the  fork  used  to  tune  St.  Sauveur” 

' (see  A 384-6).  He  does  not  give  his  authoi-ity  for  the  A 432-3  of 
i Stradi-.-.arius.  It  would  seem  as  if  he  assumed  C 256  as  the  pitch 
I of  the  resonance  of  a Stradivarius  violin  (on  which  sec  above,  end 
of  Art.  23),  ami  then  taking  4C  128  to  be  in  consequence  the 
I lowe.st  note  of  the  viola,  reckoned  3 perfect  Eiftlis  up;  giving 
I 2 A 432,  wliich  see.  It  is  difficult  to  see  how  the  fact  of  a fork 
j being  a whole  Tone  flatter  than  the  supposed  pitch  of  Stradivarius 
should  lead  us  to  assign  it  to  his  date. 

A3S4-6,  EC4.57-2  [MC480-0,  JC431-5],  S0-C9.  (Delezenne.) 
1.851,  Idlle.  Organ  of  St.  Sauveur,  rebu-ilt  at  this  date,  but  pitcli 
probably  nearly  preserved.  It  ’oolongs  to  the  same  class  as 
A 381.3.  (See  A 432’2.)  Equal  temperament  was  probably  adopted 
iu  1.851. 

A 392-2,  MC  466-14  [EC  4.39-1,  JC 470-6],  SPOO.  (Euler.  “ Ten- 
tamen  nov,ae  Theor.  Mus.,”  cap.  1,  58,  9,  and  10,  pp.  6 and  7, 
giving  the  tiieory  of  determining  the  rate  of  vibration  of  a string.) 
1739,  St  Petersburg,  Clavichords  (according  to  Marpurg.)  Euler 
gives  as  an  example,  length  of  string  18-667  English  inches, 
weig’nt  of  string  6-2  grains,  stretching  weight  46-082  grains,  whence 
(by  the  formula  in  Art.  13.)  Y 193-1,  .and  observes  “ huic  autem  sono 
congruere  deprehendi  clavem  signatam  a.”  lie  does  not  say 
whetlier  this  is  any  particular  pitch,  or  whether  it  is  organ  pitch 
or  concert  pitch,  or  Russian  or  German  pitch.  Hence  it  is  quite 
indeterminate. 

(1)  MA395-2  [.TA.393-9,  EA  .397-.5],  MC472-7  [JC439-,8.  EC470-8] 
D 528-5,  S P14.  (Dr.  R.  Smith,  Cambridge.)  1759.  Trinity  College 
Organ  built  by  Bernhardt  Schmidt  1703,  af  ter  it  had  been  new  voiced, 
and  by  altering  the  disposition  of  the  keys  depressed  a tonelower  and 
thereby  reduced  to  the  Roman  Pitch,  “ .as  I (Dr.  R.  Smith)  judged 
],y  its  agreement  -«-ith  the  pdeh  pipes  made  about  1720,” 
(R.  Smith,  “Harmonics,”  second  edition,  1759,  p.  148).  For  the 
calculation  of  the  D see  MA  441 -7.  It  was  measured  by  means  of 
,a  weighted  wire  brought  into  unison  with  a lovrer  Octave.  Mr.  C. 
A.  Bishop  informs  me  that  he  has  “ cut  down  a Father  Smith 
chamber  organ  to  Smart’s  pitch,”  th.at  is,  to  A433  2.  It  is  possible 
therefore  that  B.  Schmidt  made  chamber  organs  in  t’ais  low  pitcli 
himself,  which  would  be  a minor  Third  flatter  than  his  shai-pest 
pitch,  A 474  1.  Tliis  organ  to  which  Bishop  .alludes  m.ay,  liowever. 
have  been  only  in  Handel’s  pitch,  A422-5,  or  miy  h.ave  been  pre- 
viously lowered. 

(-2)  3I.\S95'2.  (Dr.  R.  Smith.)  Rome,  17-20,  from  pitch  pipes 
compared  with  organ  of  Trinity  College,  Cam'bridge,  in  1759,  see 
A 403  9 and  preceding  entry. 
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A395  8,  MC47S-5  [JC475  0,  EC  470  7],  Sl‘17.  (McLeod  and 
Ellis.)  1789,  Erance,  Tersailles  Organ.  Copy  (compared  -with,  the 
original,  \vhich  is  ia  good  condition)  of  a fork  (Xo.  410  of  cata- 
logue) in  the  IMusee  du  Conservatoire  at  Paris,  vhich  belonged 
to  the  Abbe  M.  C.  Eoze  (1745-1819)  who  was  Kbrarian  of  the  Con- 
servatoire during  tho  twelve  last  years  of  his  life.  It  gives  the  A 
of  the  chapel  of  the  palace  of  Yersailles  in  1<89.  M.  CavaiUe-CoIl, 
who  compared  the  copy  with  the  original,  considers  it  to  be  per- 
fectly authentic,  because  about  ten  years  previously,  when  repair- 
ing this  organ,  he  had  noticed  that  its  pitch  was  about  a Tone 
(actually  1'65  eq.  sem.)  lower  than  the  ordinary  French  pitch. 
The  temperature  at  which  the  pitch  was  taken  is  not  known,  pro-  | 
bably  a mean  temperature  woiild  have  been  chosen.  The  original  ' 
fork  is  four  inches  from  bend  to  point  inside,  and  the  prongs  are  : 
three-eighths  of  an  inch  apart  at  the  end  of  the  bend,  and  three-  : 
sixteenths  of  an  inch  at  the  end  of  the  prongs,  stem  flat  at  end  ; ' 
rusty  in  some  places,  but  not  ve^much.  This  organ  was  bruit  by  ! 
Charles  DaUery  and  Erangois  Clicquot.  " I 

:MA  396-4  [JA  395-1,  EA398-7],  C4744,  pressure  Scinches,; 
S 1-19.  (EUis.)  1615,  Palatinate  of  the  Ehein.  Solomon  de  Cans  ; 
(“  Les  Faisons  des  Forces  Mouvantes,”  Franckfurt  A.M.  1615,  j 
Liv.  3 me.,  traitant  de  la  fabrique  des  orgues)  fixes  the  Fpipe  as  [ 
3 feet  and  the  C pipe  as  2 feet  Ehenish.  I take,  then,  the  1 C pipe 
as  one  Ehenish  foot  (=  -313-85  mm.)  in  length,  and  assume  the 
diameter  to  be  one-twelfth  the  length  (=28-15  mm.)  as  in  B. 
Schmidt’s  B/^zf  (see  (1)  A4H'7.)  I had  a pipe  constructed  315  mm. 
long  and  25-5mm.  in  diameter,  which  spoke  Y 472'S5  and  474'04  j 
tmder  pressures  of  3^  and  4 inches  respectively.  Correcting  ac-  ; 
cording  to  the  rule  Art  8,  by  multiplying  by  1072-5  (=  3 x 315  -f  ; 
5 X 25-5)  and  di-viding  by  1072-3  (=3  X 313-85  5 X 26-1-5)  we  | 

obtain  C 472-9  and  474-1  respectively,  whence  MA395-4  and  396  4 ; 
respectively ; and  selecting  the  last  pressure  as  most  probable,  i 
we  obtain  -the  above  numbers.  I 

A 398-7,  EC 474  ^MC476-9,  JC  478-4),  S 1-29.  (Delezenne.)  1854z.  ' 
Lille,  old  organ  of  La  Madeleine  restored.  ; 


3.  CTianiber  Pitch,  Loic.  \ 

MA 402-9  :JA 400-4,  EA 401-3],  2rIA4S2-0  [JC4S0-5,  EC477-3.]  ■ 
B natural  450-5.  S 1'48.  (EUis.)  1648,  Paris,  Mersenne’s  spinet.  ! 
In  the  diagram  which  he  gives  (De  instrumentis,  Ub.  i.,  prop.  41)  | 
the  keyboard  begins  with  B natural,  and  i Harmonie  EniverseUe,  ! 
lib.  iii.,  des  instruments  a chordes,  p.  143)  he  says  that  the  lowest  | 
string  is  in  tmison  -with  the  4 foot  pipe,  for  which  I take  Boos’s  : 
value  (see  A 376-6,  and  A373-7.  ) In  Germany  Praetorius  makes 
almost  aU  the  old  organs  begin  -with  B natural  (Syntagma  Musici,  i 
Tol.  2,  p.  112).  " I 

DLk403-9  MAthe same,  EA 407-1],  MC 483-2  [JC484-7,EC484-1],  ' 
IF  6482,  Sl-52.  ( Ellis.)  1730,  Padua.  Copy  made  for  me,  under  | 
the  direction  of  Prof.  Eossetti,  of  the  old  lower  F fork  preserved  ! 
in  the  beU  foundry  Colbacchini  of  Padua  (see  A 425-2  for  re-  ! 
ferences. ) This  is  the  nearest  approach  to  Dr.  E.  Smith’s  Eoman  ' 
pitch-pipe  (see  (2)  A 395  2)  wMch  I have  found  in  Italy.  It  is 
nearly  a semitone  flatter  than  Colbacchini’ s pitch-pipe,  and  hence 
could  not  have  been  Zantedeschi’s  F,  which  he  foimd  to  be  a semi-  I 
tone  sharper  than  these  pipes.  j 

IMA 406  6 [JA405-2,  EA 405-8],  MC 486-4  [JC 486-4,  EC 482-8],  i 
4E  152,  S 1-63.  (Sauveur,  “ Mem.  de  1’ Academic  Frangaise,”  1<  13,  | 
p.  335. ) Sauvetrr  made  many  attempts  to  determine  pitch,  giving  i 
C487  (whence  ilA  407-1),  and  A 408,  as  weU  as  the  present  pitch.  I 
The  C487  is  derived  from  Y 121-75,  which  he  obtains  from  his 
formula  for  the  number  of  simple  -vibrations  of  a string,  40  Paris  } 
inches  (42-631  Eng.  inch)  long,  weighing  20j  grains  French,  and  I 
stretched  by  a weight  of  92  160  grains,  the  whole  length  of  the  | 
string  betw-een  the  bridges  being  67  Paris  inches  (which  is  in-  ' 
different.)  By  the  formula  Art.  13,  n.  6,  this  gives  only  Y 101-3,  a 
very  serious  difference,  so  that  there  must  be  an  error  somewhere. 
In  i 700  he  considered  the  5 I French  > foot  pipe  to  give  ICtO-vdb.,  but 
he  corrects  this  in  1713  to  102,  which  he  identifies  -with  the  lowest 
A of  the  clavecin,  thus  reaching  A 408.  Sauveur,  in  1700  (“Hist.  ; 
Acad.,”  pp.  134-143 ) wi.shed  to  make  the  five  foot  pipe  his  standard  i 
of  100 -vibrations.  In  his  final  memoir  of  1713,  he  says  that  he 
made  several  experiments  on  four  different  days,  in  1699,  1700, 
and  17 04  at  the  works  of  the  organ-builder  Deslandes,  in  presence 
of  Father  Sebastien  Truchet,  and  many  others,  using  organ  pipes 
of  four  and  two  feet,  and  that  he  found  the  E below  the  key  of 
F-ut-fa  made  Y 152.  From  this  he  calculated  JC243-4,  and  I 
have  calculated  the  above.  lYe  have  therefore  from  Sauveur, 
;^L).407•1,  A 408,  iIA406-6,  which  agree  fairly  weU,  and  also  agree 
•with  Taskins’  fork  A 409,  which  see.  It  is  to  be  observed  that 
Sauveur  mentions  no  particular  clavecin,  or  organ,  or  opera,  so 
that  his  results  can  only  be  looked  upon  in  the  light  of  experi- 
ments. On  Sauveur’s  methods  see  end  of  Art.  17. 

M4071»C4S7.  (Sauveur.)  See  A 406  6. 

A 407-3,  EC 484-31  [MC  487-2,  JC 488-9],  SP66.  (Delezenne.) 
1854,  Lflle.  Organ  of  St.  Maurice,  repair^.  Apparently  an  old 
pitch  preserved  It  is  exactly  an  equal  semitone  higher  than 
Mazingue’s  old  fork,  A3S4-3. 

EA407  9,  C 484-8  [EC  485-0,  MC  488  0,  JC  489-5],  S 169. 
(Schmahl  and  Ellis.)  1762,  Germany,  Hamb-urg.  St.  ilichaelis 
Kirche,  organ  built  (1681-99 ) by  Bildeirand,  of  Dresden,  rmder  the 
direction  of  Handel’s  early  friend,  J.  Mattheson,  the  composer, 
•who  contributed  44,000  marks  banco  = £3,221  3s.  4d.  towards 
its  expense.  It  was  in  the  chamber  pitch  of  the  period,  and  its 
pitch  has  never  been  changed.  It  is  a magnificent  organ,  con- 
taining 68  speaking  stops  and  4,945  speaking'pipes,  and  by  recent 


improvements  of  the  -wind,  tmder  direction  of  Herr  Schmahl.  it  has 
been  brought  into  first-rate  condition.  It  is  S')  0.3,  or  almost  an 
equal  semitone  flatter  than  French  pitch,  and  is  exactly  a just  (not 
an  equal;  minor  Third  flatter  than 'the  St.  .Jacobi  ortran.  A 489-2. 
The  pitch  was  measured  from  C and  E by  Herr  S.  iim.ahl  -with 
forks  measured  by  me.  The  EA  from  the  C -was  Y 4 >7  7.  but  Herr 
Schmahl  advised  me  to  go  by  E fiat,  the  difference  is  only  Y 0"2  ; 
and  is  quite  unimportant.  It  is  certainly  now  in  equal  tem- 
perament, and  was  possibly  always  meant  to  be  sj.  As  5Iatthcson 
knew  Schnitger,  the  builder  of  St.  .Jacobi  organ  ( See  A 4S9  2 .Herr 
Schmahl  thinks  that  the  just  minor  Third  between  the  organs 
was  intentional,  and  that  while  St.  .Jacobi  was  in  the  true  high  chWch 
pitch  of  the  period,  St.  (Michaelis  was  in  the  true  chamber  pitch. 
Certainly,  these  are  the  best  existing  representatives  of  these 
pitches. 

A 403.  ( Sauveur)  see  MA  406-6. 

A409,  MC 489-27  [JC490-8.  EC 488-38].  S r74.  (Lissajous, 
“Bull.  Soc.  Encour.,”  liv*,  1865)  1(83,  Paris,  Court  Clavvcins. 
Fork  of  Pascal  Tasktn,  their  tuner,  tnned  from  A of  oboe  of 
Antoine  Sallentin,  of  the  Opera  and  Chapeile  du  Eoi,  given  by 
Taskin  to  M.  Pfeiffer,  who  possessed  it  in  ls55,  ac  lording  to  de 
la  Fage. 

A 410,  MC  490-46  ]JC  492,  EC  4^-56].  Sr78.  (Lissajous, 
“Bull.  Soc.  Encour.,”  hv,  1865.)  ±.ighteenth  century,  Paris. 
Pitch-pipe  found  by  Lissajous  in  the  Cabinet  of  the  Faculty  of 
Sciences.  Temperature  under  which  it  was  measured,  and  force 
of  -wind  not  stated. 

A 411-4,  EC 489-2  ]MC 492-1,  JC 49.3-7],  S 1 84.  (S-  hmahl  and 
Ellis.,  1688,  Germany,  Hamburg.  The”  Chamber  Pitch  on  the 
former  eight-foot  Gedact  of  the  organ  of  St.  .Jaccjbi  Kirche, 
being  an  equal  minor  Third  flatter  than  the  church  pitch  of  the 
organ  itseK,  so  that  the  C of  this  stop  was  in  exact  unison  -with 
the  A of  the  other  stops  of  the  organ  ; see  A 4-:'3-2. 

A 413- 3,  MC  494-36  [EC 491-4,  .JC 49.5-9],  S 1 51.  -Xake.)  Ger- 
many, but  neither  date  nor  place  mentioned.  The  Fork  lateEed 
“ Schneider’s  oboe  826-5,”  formerly  belonging  to  Hen-  Xake.  and 
lent  me  by  Frau  hake.  My  o-wn  measurement  was  the  same  as 
Herr  X'ake’s. 

IvLA 414-4  [JAthe  same,  EAdlPl],  MC495  7 [.TC457-3,  EC488'9] 
C .sharp  518,  Sl-96.  (F.  4Y.  Marpurg,  Yersuch  fiber  die  musika- 

lische  Temperatur,  Breslau)  1776,  Cla-suchords.  This  is  the  result 
of  an  experiment  made  by  Marpurg  to  tune  a stretched  -wire  to 
his  C sharp,  and  calculate  its  pitch  by  the  usual  formula.  This  is 
a little  flatter  than  Euler’s  MA  418.  3Ia^urg  himself  deter- 
mines JA,  and  then  JD276,‘5,  as  a just  Fifth  below  it,  but  this 
JD  is  in  the  major  scale  of  A,  and  is  therefore  a comma  lower 
than  D in  the  scale  of  the  JC  here  given,  whiifli  is  calculated  as  a 
just  minor  Third  above  the  A.  Of  course  we  must  not  be  too 
certain  of  the  exactness  of  these  numbers,  on  account  of  the 
method  by  which  they  were  obtained. 


4.  3Iean  Pitch  of  Europe  for  T-.co  CtntupKS. 

A415,MC 496-5.  ]JC 498,  EC493-5]S  1-99.  Ellis.:  18-2Lz, Dresden. 
Eoman  Catholic  Church,  built  by  Gottfried  Silbermann,  1,-54;  see 
A4181  for  present  pitch.  The  above  was  taken  from  a fork 
formerly  chained  to  -the  organ,  for  the  purpose  of  giving  the  pitch 
to  the  orchestra  that  always  plays  -with  the  organ  in  this  church  ; 
these  chained  forks  seem  to  have  been  placed  there  by  command 
of  King  Friedrich  August  der  Gerechte  1763-1827 ),  who  would 
not  allow  the  pitch  of  the  organ  to  be  changed.  The  fork  I 
measured,  which  had  the  perfect  chain  and  staple  still  attached , 
was  lent  me  by  Frau  ISake  of  Dresden,  and  sent  by  Herr  Moritz 
Fiirstenau,  librarian  to  the  Court  Theatre,  in  1878.  Attached  to 
it  was  a label  giving  the  pitch  as  415-1C»83,  from  the  late  Herr 
Xake’s  measurements  hy  Scheihler  forks,  from  which  mine  differs 
only  by  0-1  -vib.  Herr  ZSake  gives  the  pitch  of  another  of  these 
forks,  in  his  book,  as  415-305.5,  so  that  4l5  may  he  r^arded  as  the 
pitch  intended : these  forks  disappeared  from  the  church  after 
1824.  Herr  Xake  says  that  the  pitch  of  the  fork  was  selected  hy 
the  Kapellmeister  Morlacchi  and  Carl  Maria  von  Weber,  assisted 
hy  the  Court  organ-builder  Lthe,  to  give  the  pitch  of  the  organ  in 
spring  and  autumn. 

A415-5,  MC497-1  [.JC 498-6,  EC 494- 1].  S2-01.  (Xake.)  1722, 
Germany,  Dresden.  Organ  of  St.  Sophie,  huQt  by  Gottfried 
Silbermann.  Xake  conjectures  that  this  pitch  was  brought  from 
Yenice  hy  the  EApeUmeister  Antonio  Lotti,  who,  in  1717,  first 
conducted  a grand  Italian  opera  in  Dresden,  before  Angustus  the 
Strong,  and  says  it  was  then  called  chamber  pitch.  This  may  he 
the  case,  and  t consider  these  pitches,  A 41 5,  llS  o to  419-5  to  he 
only  flatter  forms  of  the  Mean  Pitch  A 422-5.  In  that  case,  how- 
ever, Xake  must  have  been  in  error  in  supposing  there  was  another 
chamber  pitch  a whole  tone  lower,  see  A375'2.  That  could  only 
have  been  a low  church  pitch. 

(l)2iIA 418-0  [EA 420-4,  -JA 416-7],  C 500,  S 211.  (Euler,  “De 
motu  aeris,”  Xov.  Com.  Ac.  Sci.  Petrop.,  vol.  xvi.  for  1781, 
p.  335.)  1780,  St.  Petershurgh,  organs.  Euler,  after  remarking  that 
in  a tube  of  1,000  feet,  open  at  both  ends,  the  number  of  oscilla- 
tions made  hy  the  air  would  be  also  1,0(X),  and  in  one  of  eight 
feet  would  he  125  (these  tubes  are  to  he  carefully  distinguished 
from  organ  pipes)  incidentally  observes,  “cui  numero  (125) 
respondet  sonns  in  instrumentis  musicis  litem  ,C  indicari  solitus.” 

I To  this  number,  12-5,  corresponds  the  note  usuaEy  marked  C in 
musical  instruments,  by  which  perhaps  organs  are  intended.)  I 
do  not  think  that  either  this  or  the  former  (see  A392’2)  observa- 
tions are  to  be  taken  as  determining  precise  pitches.  This  pitch 
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is  1 11  oq.  sem.,  about  a great  semitone  sharper  than  A392  2, 
-o-hidi  fnves  419'6,  so  that  the  two  instruments  would  be 

related  in  the  manner  explained  under  A 454' 2 and  A 457 '6. 

2 A418,  MC500  1 [JC501-6,  EC497'1],  S 2 l2.'(Nake.)  1760-90, 
Germany.  A flute  made  by  Floth  gave  this  pitch  when  Niike 
obseiwed  it,  but  all  deteiminations  by  flutes  are  most  uncertain. 
Delezenne  s.ays  (Lille  Mem.,  1854,  p.  6) : “A  flute,  an  oboe  or  a 
olariimet  gives  the  pitch  in  the  orchestra  ; hence  orchestral  pitch 
is  delivered  over  to  the  caprice  of  the  manufactirrer,  and  it  also 
depends  on  the  embouchure  of  the  artist,  as  I have  ascertained  by 
my  tonometer  that  the  same  flute  gives  different  sounds  in 
different  hands.  Similarly,  I have  established,  in  conjunction 
Adth  M.  Hermann,  Laiu'eate  of  the  Conservatoii’e,  and  first  flute 
in  the  Lille  theahe,  that  a flute  may  be  made  to  vary  in  pitch  by 
5'4  commas  [=  S I'lO],  that  is  by  more  than  a semitone,  according 
to  the  olo.seness  of  the  lips,  and  the  force  with  which  the  lamina  of 
air  i.s  driven  against  the  edge  or  the  middle  of  the  hole.  For  this 
reason  I have  renounced  my  attempts  to  discover  ancient  orchestral 
pitclies  by  means  of  old  flutes,  of  which  I had  already  formed  a 
collection  for  that  purpose.”  See  A 426'5. 

A 418  1.  EC  497-2  [MC  500-2,  JC  501 -7J,  S 2-12.  CEllis.)  1878. 
Germany,  Dresden.  Eoman  Catholic  Church,  Silbeimann’s  organ, 
from  a fork  tuned  for  me  by  the  Court  organ-builder,  Jehmlich,  at 
15°  E,  and  reduced.  For  older  pitch  see  A 415.  The  C was  taken 
at  the  same  time,  and  being  similarly  reduced,  gave  C 496-4,  which 
is  only  -8  -^-ib.  too  flat.  At  what  time  equal  temperament  was 
adopted  is  not  kno-^^Ti. 

MA  419  ;JA  417-7,  EA  421],  C 501-3,  S215.  (Ellis.)  London, 
about  171)0.  oi-gan  of  St.  John’s,  Clerkenwell,  attributed  to  Renatus 
Hiuiis.  AVhen  measured  (1  Oct.,  1878),  the  pressure  of  -wfind  was 
very  weak.  It  was  ill  regulated  by  broken  gravestones  as  weights. 
The  choir  organ  was  mea.sured,  which  is  1 Aub.  sharper  than  the 
great  org.an  . It  has  the  ‘‘short  octave,”  see  A 424  3 and  pedal 
keys  -without  pipes,  and  had  originally  no  couplers.  The  organ 
has  been  put  into  equal  temperament,  but  verj'  slightly  changed  ; 
the  old  temperament  is  here  assumed.  This  organ  is  reported  to 
be  at  Ir.ast  part  of  the  one  put  up  in  the  Temple  in  rivalry  to 
F>.  Schmidt’s,  but  the  church  books  have  been  impounded  for  a 
? swsuit,  and  are  inacce.ssiblc,  so  that  tliis  statement  camiot  be 
A-erifici. 

MA  419'5  ]JA  418-2,  EA  422'’,  0.5018,  S 217  (Mike.)  1714, 
Srxony,  Freiberg ; oi-gan  built  by  Gottfried  Silbennami.  Make 
>sjiys  the  pitch  is  A 422  equally  tempered,  but  that  the  organ  is  not 
tempered.  I presume  then  that  he  measured  C,  and  then  deduced 
EA.  I ha-,-e  calculated  backwards,  and  from  C have  calculated 
l.'ntli  ^LV  and  JA,  and,  thinking  MA  more  probable,  have  calcu- 
lated S from  it.  Make  may  ha\'e  confused  JA  and  MA,  being  pro- 
b l)lv  una.  lUuinted  with  the  latter.  Make  conjectiu’cs  that  this 
pitch  w.-i>  inti-oduced  by  Heinrich  Schiitz  in  tlie  i7th  century  from 
Italy,  and  that  if  had  become  gradually  higher.  He  calls  it 
Lombard  pitch.  He  says  also  that  this  organ  i.s  in  high  church 
pitch,  two  semitones  aboA'e  chamber  pitch.  Taking  this  as  one 
mean  tone,  it  would  give  the  chamber  pitch  at  MA  375  2 ; see  this 
pitch  and  also  A 415  .5. 

'1  EA419‘6.  EC498-93  [MC  501'8,  JC50.3'46],  S218.  1858 
31;  drid.  ton  de  chapcUe.  This  was  calculated  as  an  equal  semitone 
l-jwer  than  A 444  .5  ; which  see)  on  the  authority  of  de  la  Fage, 
l>ut  the  temperament  used  may,  after  all,  have  been  the  meantoue 

; ;pcr-  .raent.  See  next  enti’j-. 

A 419  3-  Ellis.)  1785-90,  Spain,  Seville  Cathedi'al.  This 
f'  -r’K  w.i  - : lint  d by  me,  and  sent  to  SeAulle  to  compare  with  the  old 
-n  of  Torje  Bosch  ( a .“Spaniard  of  M.ajorca)  and  was  pronounced 
by  the  or.ani  lion  Yniguez,  to  be  exactly  in  unison  v-itli  2 A of  | 
the  inr-i’i  at  a mean  temperature.  He  also  informed  me  that  in 
bp  .in  b'-y  haA  e not  abandoned  the  system  of  Salinas,  or  the  | 
rrieaiitone  temperament,  and  that  the  band  played  with  the  organ 
by  screwing  c' t)-wn  the  .strings  of  bowed  instruments,  and  adding 
pi‘  s - ) ‘he  -wind  instruments  for  the  occasion.  He  also  said 
)b-ii  this  Was  the  pitch  of  all  organs  in  Spain.  As  the  precise 
tempo;  :.turc  w.as  not  stated,  there  may  be  an  eiTor  of  two  or  three 
Ail.r-iTi.ins,  bu-:  not  more,  in  .supposing  this  mean  temperature  to 
be  59°  r.  It  might  thus  be  as  high  as  Handel’s  pitch,  A 422  5. 

A 419  9 'mea.sured  4 A 200-9.3’ , 3IC  502  .3  [.JC50.3-8,  EC  499  3] 
Rev.  <T.  T.  Driffield,  rector  of  Bow,  possessor  of  Handel’s  fork, 
G2-19.  Ellis.)  About  1715,  England.  Verj* old  fork, belonging  to 
S'.!!.;  A 4-22  5.  This  is  a large  rride  tenor  fork,  pjTamidical  at  end 
of  st(jm.  difficult  to  measure  as  its  beats  in  the  octave  could 

-Tffly  be  counted  for  more  than  5 sec.  3Ir.  Driffield  thinks  it 
w'  - m ule  by  John  Shore,  the  inventor  of  tuning  forks,  see 
Art  10  a’  we.  This  4 A would  be  the  tuning  string  of  the  lute, 
»nd  John  ’liore  was  lulist  to  the  Chapel  Royal. 

3rA420'l..JA418-S2,  EA  423-6],  C 502-6,  S 2-20.  (ElUs.)  1780, 
Engl.ind,  ‘Winche.-ter  College  organ,  built  by  R.  Hams  1681, 
and  repaired  by  Samuel  Green,  1780.  The  Cmeasured  at  Messrs. 
Bi.  hcj.’-,  work  . -was  a stopped  diapason,  and  Mr.  C.  K.  K.  Bishop, 
p”b  'iie  tuning  ears  in  the  ordinary  po.sition,  but  he  may  have 
I 'My  flattened  it.  The  tone  of  the  pipe  was  very  dull.  The 
pip  a ;=;oii.  of  Green’s.  See  A 422  6. 

, A421'3.  MC‘504-0  CJC.50.5-.5,  EC50D0],  S2-25  (Make.)  1780, 
A’r 'r..,,  Vienury.  Fork  of  the  Saxon  organ-builder,  Schulz,  who 
lived  in  Vienne  in  Moz.art’s  time,  giring  the  pitch  of  organs  then 
us-'d.  Herr  Make’s  full  mea.sure  was  421  2885. 

,A421’6,  3rC:.y)4-.3  MC  505-9,  EC  .501 -.3].  S 226.  (Make  and 
Elb?=.  = Vienna,  pianos.  Fork  of  Herr  Stein,  the  celebrated 
clavichord  maker  of  Vienna,  in  po.ssession  of  his  son-in-law, 


Streicher,  the  celebrated  pianoforte  maker  at  the  same  place.  A 
copy  of  this  fork,  made  for  Hen-  Miike,  was  kindly  lent  to  me  by 
Frau  Miike,  and  I measm-ed  it  as  above  ; Herr  Miike  liad  measm'ed 
it  as  421-3625.  The  difference  is  unimportant.  Herr  Miike  usually 
cites  it  as  421'5.  TMs  was  the  pitch  to  which  Mozart’s  cla-vdehords 
and  pianos  were  tuned,  and  this  was  in  fact  Mozart’s  pitch,  being 
almost  imperceptibly  different  from  Handel’s,  A 422-5. 

.A421'9,  MC  504-7  [JC  506-2,  EC  501 -7],  S 2-27  (Marpm-g  as 
cited  by  the  French  Commission.)  1752,  Berlin,  Opera.  I haA'e 
been  unable  to  find  this  in  any  of  Marpurg’s  works  accessible  to 
me,  but  see  A 414-4.  The  pitch  is  A'ery  probable. 

A 422,  MC  504-8  [EC  501-85,  JC  506-4],  S 2-28  (Miike.)  17a3, 
Germany.  A clarionet  in  D with  two  keys,  by  A.  Grenser.  See 
Delezenne’s  observations  under  (2)  A 418. 

(1)  A423’3,  MC505-2  [.JC506-8,  EC .502-2],  S 2-29  (Make).  1780. 
Dresden,  fork  of  the  former  Court  organist,  Kirsten ; in  pos- 
session of  the  late  Com-t  Organist,  Dr.  Schneider. 

(2)  A422'3  (Ellis),  1780c,  Verona.  The  bell  foundry  of  Cavedini 
at  Verona  has  two  C forks,  and  one  series  of  forks  from  C to 
B flat.  Copies  of  all  these  forks  were  kindly  mide  for  me  under 
the  direction  of  Prof.  Rossetti  (see  A 425-2  for  references)  -)\-ith  the 
as.sistance  of  Sig.  Cavedini,  who  attested  their  accuracy.  The  C 
was  believed  to  be  the  Roman  C of  100  years  ago.  The  following 
are  the  pitches  of  thewhole  series  : — In  the  twofoot  octave,  C246-44, 
C sharp  263  64,  D 281-24,  E flat  292  72,  E 317-54,  F 330-27,  F sharp 
355-14,  G 376-23.  G sharp  405  72,  A 422-34,  B flat  449-44,  the  B 
natural  is  wanting.  On  examining  the  series,  the  forks  will  be 
found  to  be  very  imperfectly  tuned.  Every  major  Tim’d  is  much 
too  sharp,  and  hence  every  Fifth  is  slightly  too  sharp.  Remem- 
bering that  in  equal  temperament  the  Fifths  are  S 0-02  too  flat, 
and  the  major  Thirds  S 014  too  sharp,  we  may  see  how  bad  the 
preserrt  scale  would  be  in  harrnonjq  where  the  Fifths  c a,  e sharp 
<7  sharp,  da,  e flat  5 flat,  are  respectively  SO-31,  0"44]  0 02  and 
0-40  too  .sharp,  and  the  major  Thir’ds  c e,  S 0-53  ; c sha.rp  e sharp, 
S 0-04  ; d f sharp,  SO-18  ; e flat  q,  SO-48  ; e q sharp,  S0-.34  ; fa, 
S 0 39  ; / sharp  a sharp,  S 0-21 ; too  sharp.  Mow  Zantede.schi  says 
that  oir  comp.aring  this  C 240‘4  with  the  (more  recent)  pitch-pipe 
of  Colbacchini  he  found  it  was  D,  which  has  really  V 288-9,  and 
coirseqrrcntly  concludes  that  the  fork  had  risen  a Tone.  Probably 
the  bad  state  of  the  pitch  pipe  rerrdered  it  impossible  to  measure 
■ndth  any  degree  of  accrrracy.  Cavedini’s  C 246-4  is  actually  flatter 
thanthe  C ‘252-1.3of  the  pitch  pipe,  see  A425-2.  Zantedeschi  also  says 
that  the  theatre  at  Verona  used  (he  Vienna  A (which  he  estimates 
at  V 265  to  V 268) , and  was  a semitone  sharper  than  tire  C of  the 
Colbacchini  pitch  pipe,  which  has  C sharp  272-4.  Brrt  the  Vienna 
pitch  seems  to  have  been  A456  1 (which  see)  giving  JC  273-6,wlrich 
is  indeed  very  nearly  C sharp  of  the  pitch  pipe,  so  that  if  the  least 
reliance  corrld  be  placed  on  Prof.  Z.’s  observations  (which  I am 
afraid  is  rrotthe  c.ase),  the  old  Vienna  pitch,  as  given  by  Stretcher’s 
fork,  is  confirmed. 

(1)  A422‘5,  MC 505-4  [,TC. 507,  EC 502-4],  S2  30.  (Ellis.)  17.51, 
England,  from  a copy  made  by  myself  (and  compared  vrith  the 
original  some  moirths  afterwards,  when  it  was  found  perfectly 
exact)  of  Handel’s  fork.  The  box  corrtaining  it  bears  this  inscrip- 
tiorr : — ‘‘  This  Pitchfork  was  the  property  of  the  Immortal  Handel, 
and  left  by  him  at  the  Foirndlirrg  Hospital,  when  the  Messiah  was 
perforaned  in  1751.  Ancient  Concert,  whole  tone  higher ; Abbey, 
half-tone  higher  ; Temple  arrd  St.  Paul’s  organs  exactly  with  this 
pitch.  Pre.sented  to  Rd.  Ckarke  by  J.  Brownlow,  the  Dep.  Sec., 
18.35.  Invented  by  M.  Shore,  Serj.  Trumpeter,  time  of  H.  Purcell.” 

I This  fork  was  bought  by  Rev.  G.  T.  Driffield,  rector  of  Bow, 
near  London,  at  the  sale  of  the  effects  of  Mr.  Clarke,  and 
by  his  permission  I took  and  compared  t’ne  copy.  The  fork  is 
probably  far  superior  to  any  made  by  John  Shore,  who  (and  not 
Kl.'ithias  Shore,  as  the  inscription  implies)  was  the  invejitor  of  the 
Tuning-fork,  see  Art.  10  above.  This  fork  prob.ably  represents 
the  exact  pitch  of  the  organ  built  by  Messrs.  Glynn  and  Parker 
(see  (2)  A 424-3),  which  was  presented  by  Handel  to  the  Foundling 
Hospital,  and  opened  by  him  “on  the  l.st  of  May,  1750,  when  the 
concourse  of  persons  was  so  great  that  the  performance  was 
repeiited  fifteen  days  afterwards.  Upon  one  of  these  occa.sions 
the  audience  was  conveyed  in  no  less  than  800  coaches  and  chairs  ’ ’ 
(“.John  Broumlow’s  History  and  Objects  of  the  Foundling  Hos- 
pital,” third  edition,  London,  1865,  p.  78).  This  fork  was  received 
by  the  secretai-y,  .Tolin  Brownlow,  from  his  predecessor,  who  was 
in  office  from  1795  to  1849,  and  Mr.  Brownlow  in  a letter  to 
Mr.  Driffield,  dated  May  21,  1848,  says,  that  “ in  an  unguarded 
moment”  he  gave  it  to  Mr.  Clarke.  He  did  net  remember  the 
stoi-j-  of  Handel’s  leaving  it  in  the  orchestra,  and  imagined  that 
that  might  be  “apocryphal.”  Mr.  Jolm  Reid,  a partner  in 
Messrs.  Broad-wood’s  house,  -writing  to  Mr.  Driffield  on  June  1.3, 
1859,  says  that  that  house  had  once  possession  of  Handel’s  fork, 
and  they  do  not  know  how  it  came  out  of  their  pos.session. 
Handel  was  a friend  of  Tchudi,  the  founder  of  the  house. 
Richard  Clarke,  to  whom  the  fork  was  given,  died  Oct.  5,  1856, 
aged  76.^.  and  his  effects  were  sold  by  auction,  May  2,  1857,  when 
Mr.  Driffield  bought  both  this  fork  and  A 419-9.  I am  indebted 
to  Mr.  E.  J.  Hopkins,  of  the  Temple  organ,  for  furnishing  me 
-with  a MS.  note  made  by  Mr.  Leffler  (d.  1819),  organist  of  St. 
Katherine’s,  then  by  the  Tower,  with  Mr.  W.  Russell,  then  organist 
of  the  Foundling,  winch  describes  the  great  peculiarity  of  this 
organ.  It  had  the  usual  12  keys  to  the  octave,  but  a means  of 
altering  the  notes  sounded  by  four  of  them.  There  was  a slider 
-with  three  rests  above  the  draw  stops  on  each  side.  'When  the 
sliders  were  at  the  central  rest,  the  12  notes  were  the  usual 
12  of  the  meantone  temperament,  E flat,  B flat,  F,  C,  G,  D,  A,  E,  B, 


320 


JOURNAL  ON  THE  SOCIETY  OE  AETS,  Maech  5,  1880. 


F sharp,  C sharp,  G sharp.  If  the  left-hand  slider  were  put  full 
to  the  left,  E flat  was  changed  into  D sharp,  and  if  the  right- 
hand  slider  were  put  full  to  the  right,  B flat  was  changed  into 
A sharp.  If,  however,  the  right-hand  slider  were  put  fuU  to  the 
left,  G sharp  was  changed  into  A flat,  and  if  the  left-hand  slider 
were  put  full  to  the  right,  C sharp  became  D flat.  These  three 
positions  of  the  sliders  may  he  indicated  thus  : Left  hand,  D sharp 
— (E  flat,  C sharp) — D flat.  Right  hand,  A flat — (G  sharp,  B flat) — 

A sharp.  The  two  notes  in  the  parenthesis  are  the  usual  notes  of 
the  meantone  temperament,  when  unaltered  by  the  sliders.  There 
were  were  separate  sets  of  sliders  for  swell,  great  and  choir 
organs.  Mr.  Hopkins  always  understood  that  this  arrangement 
was  due  to  Dr.  Robert  Smith,  of  Trinity  College,  Cambridge.  The 
sliders,  long  disused  and  not  imderstood,  were  removed  by  Mr. 
Bishop,  by  order  of  the  organist,  Mr.  C.  Edwin  Willing,  who  was 
appointed  in  1848,  but  “ the  organ  was  still  tuned  in  unequal 
meantone  temperament,  to  avoid  the  alteration  in  the  pipes  and 
any  further  expense”  (letter  from  !Mr.  Willing,  then  organist. 
Sept.  21,  1863).  Its  present  state,  after  rebuilding  by  Bevington, 
is  described  in  “ Hopkins  on  the  Organ,”  ed.  1870,  p.  467.  As 
respects  the  indications  of  pitch  in  1835,  given  by  Mr.  Clarke  in  the 
inscription  on  the  box,  it  is  possible  that  both  the  Temple  and  St. 
Paul’s  organs  were  originally  tuned  at  A 441 '7,  but  had  been 
flattened  (the  first  in  1843)  by  Mr.  C.  A.  Bishop  to  agree  with  Sir 
George  Smart’s  pitch,  A 433'2,  which  would  be  probably  considered 
the  same  as  Handel’s  by  Mr.  Clarke.  The  Temple  Organ  and  the 
oldest  Durham  organ  had  an  E jlat  and  D sharp,  an  A flat  and 
G sharp,  that  is  two  and  not  four  additional  notes,  and  these 
were  introduced  by  divided  keys  and  not  by  sliders.  The  alter- 
ation of  pitch  was  made  partly  by  shifting,  and  partly  by  piecing 
the  pipes.  The  Temple  Organ  was  put  into  equal  temperament 
about  1865,  and  then  the  back  parts  of  the  divided  keys  were  unused. 
Mr.  Clark  seems  to  be  entirely  in  error  respecting  the  Ancient 
Concerts,  as  these  concerts  were  held  in  the  Hanover-square  Rooms 
after  1804.  In  1805  that  organ  was  built  by  Elhott,  in  the  usual  fiat 
pitch  of  the  time  (that  is  about  A 422‘5)  ; then  it  was  sharpened 
by  Hill,  when  Einyvett  was  conductor,  1831-7,  and  was  probably 
put  into  Sir  G.  Smart’s  pitch  (A  433‘2).  Aftewards,  while  Costa 
was  conductor  of  the  Philharmonic  Concerts,  1846-54  (see  A 452 '5) 
it  was  sharpened  to  his  pitch,  certainly  not  S 1‘2  above  Handel, 
that  is,  very  far  short  of  a tone,  though  more  than  a semitone. 

(2)  A 422'5.  1820a,  England,  Westminster  Abbey  Organ,  built 
by  Schreider  and  Jordans.  The  pitch  is  conjectural.  Mr.  T.  Hill 
says  it  was  a ‘‘  fiat  organ,”  so  that  it  must  have  been  near  this 
pitch,  and  that  he  sharpened  it  him.self.  The  present  pitch  is 
therefore  intentionally  his  standard,  A441'7.  Dr.  Stone’s  observa- 
tions, in  May,  1877,  made  it  A 438.  Mr.  J.  Turle,  of  the  Abbey, 
informs  me  that  the  pitch  was  originally  flat,  but  after  the  corona- 
tion of  George  TV.,  1821,  it  was  slightly  raised,  by  desire  of  his  pre- 
decessor, Greatorex ; and  that  this  pitch  was  unaltered  when  the 
organ  was  reconstructed  by  Mr.  Hill  in  1848,  up  to  which  time  it 
had  a “ short  octave,”  or  G organ  (see  A 424‘3),  and  was  in  mean 
tone  temperament.  As  Mr.  Hill  says,  he  sharpened  it,  most 
probably  the  organ  was  raised  in  1821  from  A422’5  to  A 433'2 
(which  see),  or  thereabouts  as  this  was  the  pitch  of  the  period, 
that  is,  by  S 0'43,  or  not  quite  a quarter  of  a tone  ; and  the  subse- 
quent smaller  rise  to  A441‘7,  or  thereabouts,  being  only  S 0‘35,  or 
a comma  and  a half,  was  not  noticed.  Organs  are  constantly 
raised  slightly  in  pitch  when  reconstructed,  owing  to  the  trim- 
ming of  the  pipes  and  clearing  the  dust  from  the  mouth.  See 
end  of  notes  on  (1)  A427'2.  But  there  is  some  reason  to  suppose 
that  when  the  organ  was  first  built  in  1730,  it  was  a very  sharp 
organ  (see  A474T),  and  that  it  was  flattened  a whole  tone  before 
!Mr.  Tmie  knew  it. 

(3)  A422'5.  1838,  England,  Bath  Abbey  Church  as  rebuilt  by 

Smith,  of  Bristol.  Sharpened  by  Mr.  T.  Hill,  who  told  me  that  it 
was  a “ flat  organ,”  and  hence  must  have  been  near  the  pitch  here 
conjecturally  assigned.  As  it  was  originally  built  by  the  J ordans, 
it  may  have  been  much  sharper  at  first  (see  A474T). 

(4)  JA  422  5.  1877  a,  England.  Tonic  Sol-fa  Standard,  using 
JC  507  only,  and  the  whole  scale  in  just  intonation. 

(1) A422‘6,  MC505-6  [JC507T,  EC 502‘6],  S 2‘30  (Delezenne.) 
17.54c,  Lille.  Very  old  fork  found  in  the  workshops  of  M.  Eranpois, 
sen.,  musical  instrument  maker  at  Lille.  Judging  from  its  con- 
sti-uction  and  that  of  its  case,  Delezenne  considered  it  to  be  one 
hundred  years  old  in  1854. 

(2) MA422  6.  (Ellis.)  1790c,  London ; Samuel  Green’s  organ 
at  Kew  Parish  Church,  built  as  a chamber  organ  for  George  III., 
and  kept  in  Kew  Palace  till  it  was  given  to  the  parish  by  George  IV. 
in  1824,  quite  untouched,  and,  when  examined  in  1878,  in  the 
meantone  temperament. 

(3)  MA422'6  [JA  the  same,  EA425'9],  MC  505-5  [JC  507'1, 
EC506-5],  IF  070-15,  S2-30.  (Ellis.)  1780c,  Padua;  copy  made 
for  me  under  the  direction  of  Prof.  Rosetti  (see  A 425-2  for  refer- 
ences ' of  the  higher  old  F fork  preserved  in  the  bell  foundry  of 
Colbacchini  at  Padua.  Prof.  Zantedeschi  mentions  an  F fork 
tlierc  preserved  as  old  as  1777  at  least,  but  says  he  found  it  a semi- 
tone higher  than  Colbacchini’s  'more  recent)  pitch  pipe.  But  the 
octave  of  the  F of  the  pipe  measured  by  me  (see  A 425-2),  that  is 
2 F 343-6,  is  1 F 087-2,  which  is  very  nearly  the  same  as  this  fork. 
Colbacchini  did  not  know  which  of  their  two  F’s  Zantedeschi  had 
examined,  and  sent  me  copies  of  both  (see  the  other  imder 
A 403-9).  Neither  would  a^-ee  with  Prof.  Zantedeschi’s  unfor- 
tunately inacem-ate  observations. 

MA 4227  [JA421-4,  EA 425-2],  C505-7,  S2-31.  (Ellis.)  1800c, 
London  ; old  fork  belonging  to  Messrs.  Broadwood. 


(D  A 423*0,  MC  506-0  [JC 507-6,  EC  503-0],  S 2-32.  (Drouet,  as 
cited  by  Fr.  Com.)  1810,  Paris,  Opera.  The  pitch  l.s  very  pro- 
bable ; but  as  I have  been  unable  to  find  the  original  account  I do 
not  know  how  it  was  obtained. 

(2|  A 423*0.  (McLeod  actually  423  02  ; Ellis,  423-09.)  1R20, 
France,  Paris,  Theatre  Feydeau,  Op^ra  Comique  ; copy  (comparod 
■ndth  the  original  by  M.  Cavaill4-Coll,  and  found  ” sutficiently 
exact”)  of  the  original  (No.  494  of  Catalogue)  pre.served  in  the 
Musee  du  Conservatoire.  The  original  is  3^-  in.  from  bend  to 
point,  converging  prongs  with  a disk  at  end  of  stem,  much  spotted 
with  rust,  the  disk  being  black  -ndthit ; in  a wooden  case  inscriljcd, 

“ Feydeau,  1820 ; donn§  par  M.  Dauprat.”  My  son  measured  the 
original  as  423‘06. 

(1)  MA  423*2  [JA  421-9,  EA  425-7],  C 506-3,  S2-.33.  (Ellis.) 
1778,  London  ; Green’s  organ  at  St.  Katherine’s  Church,  Regent’s 
Park.  A large  fine  organ,  short  octave  { see  MA  424-3  , long  Iccys 
white,  still  in  mean  tone  temperament  (I  measured  A 423-6  on  the 
instrument,  but  have  calculated  the  above  pitch  of  A from  C as 
most  likely  to  be  correct) ; pipes  evidently  untouched,  but  ill-treated 
in  tuning ; coned  in  and  out,  and  often  jagged  at  the  end  (the  1 C 
was  coned  out,  and  the  2 A coned  in). 

(2)  EA423-2  [MA 420-7,  JA 419-4],  C-503-3,  S 2 3.3,  or  if  taken 
from  MA 420  7,  then  S 2 22.  (Ellis.)  1815-21,  Dresden  ; Band  of 
the  Opera.  From  a fork  lent  me  by  Frau  Niike,  of  Dresden,  con- 
tained in  a box  labelled,  “Dresdener  Kapelle,  1815-1821,  c''.” 

C.  M.  von  Weber  (1786-1826)  was  Kapellmeister  at  Dre.«den 
during  this  time.  I have  taken  the  EA  in  preference  to  MA, 
because  it  agrees  more  closely  mth  the  fork  of  Anton  von  Weber, 
his  father  (see  A 424-1).  The  pitch  of  the  Dresden  opera  began  to 
rise  in  1821,  according  to  Niike,  in  consequence  of  the  celebrated 
flutist  Fiirstenau,  then  using  a new  flute  made  by  Koch  of 
Vienna.  But  as  late  as  1824  it  was  lower  than  in  Munich.  For 
present  pitch  see  A 437-8  and  references. 

MA 423*3  [JA422,  EA 425-8],  C506-4,  S 2-33.  (EUis.)  1813, 
London  ; Original  Philharmonic.  This  is  a second  copy  of  Pepper- 
corn’s fork  see  first  in  IVIA  423  7),  prepared  for  the  Society  of  iirts 
in  1860  (nowin  possession  of  Messrs.  Broadwood);  but  whether 
this  or  the  other  is  the  better  is  uncertain.  The  difference  is  only 
-02  eq.  sem. 

MA 423*6  [JA422-3,  EA 426  1],  C506-7,  S2-34.  (Ellis.)  1800c, 
London ; old  fork  belonging  to  Messrs.  Broadwood. 

ISIA 423*7  [JA 422-4,  EA 426-2],  C506-81,  S2-35.  (Ellis.)  Lon- 
don, 1813  ; Original  Philharmonic.  This  is  a copy  ( in  the  posses- 
sion of  Mr.  Hipkins)  made  before  1860,  of  the  original 
fork  (now  lost)  by  which  Mr.  Peppercorn,  of  Broadwood’ s,  timed 
the  pianos  of  the  Philharmonic  Society,  from  its  foundation  in 
1813  to  1828.  Mr.  Hipkins  believes  that  this  fork  was  settled  in  a 
consultation  of  Sir  George  Smart  (conductor)  with  Braham 
(tenor),  Griesbach  (oboist),  and  Mrs.  BiUington  (soprano,  who 
left  England  in  1817).  For  other  pitches  of  Sir  George  Smart, 
see  A 433  and  433-2  ; see  also  MA423-3. 

A 424,  EC  504-2  [MC  507-2,  JC  508-8],  S2-36.  (Nake.)  1862, 
Germany,  Dresden.  Orchestra  of  the  Roman  Catholic  Chapel, 
according  to  Nake,  who  says  that,  consequently,  the  organ  can 
agree  -with  it  only  in  the  hottest  days  of  summer.  If  we  suppose 
the  organ  to  have  been  at  A 418-1  (v.Rich  see)  at  59®Fahr.,  then 
temperature  must  rise  to  72-6“  Fahr.,  according  to  the  usual 
formulae  of  reduction,  before  the  organ  would  agree  -with  this 
orchestral  pitch.  When  the  instruments  were  taken  to  the  Opera- 
house  in  1862,  for  experimental  performances  of  Mozart’s  operas, 
Nake  says  they  rose  from  A 424  to  A 427-5,  through  the  mere  heat 
of  the  house. 

A 424*1,  EC  504-3  [MC  507-3,  JC. 508-9],  S 2-36.  (Nake.)  1740 
— 1812,  Ge™any ; Eutin  (18  miles  N.  of  Liibeck,  in  North  Ger- 
many, of  which  principality  it  was  capital,  though  surrounded  by 
Holstein).  Fork  of  Franz  Anton  von  Weber,  father  of  Carl  Maria 
von  Weber.  As  equal  temperament  was,  in  intention,  used  at 
this  early  period  in  Hamburg,  and  probably  Liibeck  for  the  very 
sharp  organs  there,  I have  placed  EC  fust.  Compare  A 423-2. 
Nake’s  precise  measure  of  this  fork  is  424-0665. 

(1)  MA  424‘2  [JA  422-9,  EA  426-7],  C 507-3,  S 2-37.  (EUis.) 
1619,  Brunswick.  “Suitable”  Church  Organ  Pitch.  Praetorius 
(“  Sj-ntagma  Musicum,”  vol.  ii.,  p.  231-2)  gives  what  he  terms  “ a 
correct  dra-wing  of  the  proper  church-pipe  measure  for  c'",  or  the 
half-foot  tone  of  the  organ-builders ; ” that  is,  J C.  This  figure 
gives  the  dimensions  of  the  whole  octave  from  J C to  ^ C.  It  is  a 
rough  woodcut,  on  very  bibulous  paper,  which  must  have  shrunk 
much  in  drying.  At  the  back  of  the  title  of  the  “ Theatrum  In- 
strumentorum  sen  Sciagraphia,”  in  the  same  volume,  Preetorius 
gives  a scale  of  six  Brrmswick  inches,  which,  on  the  figure,  mea- 
sure 140-5  mm.  in  place  of  142-68 mm.  Dividing  the  latter  by  the 
former,  we  obtain  1-0155  as  the  multiplier  of  the  dimensions  of  the 
drawing  to  correct  for  shrinkage.  The  actual  drawing  on  the 
paper  gives  133-8  mm.  for  the  length,  and  25-2  mm.  for  double  the 
side  of  the  square  pipe,  corresponding  to  J C.  Multiplying  by 
1-0155,  we  find  135-87  and  25-59  respectively.  Doubling  the  first 
to  get  the  1 C,  we  have  271-74  mm.  for  the  length,  and  25-59  mm. 
for  the  side  of  the  square  of  a wooden  pipe  giving  this_  recom- 
mended pitch.  I had  a wooden  pipe  constructed  which  was 
272  mm.  long  and  25-5  mm.  in  the  side,  and  spoke  503-6,  507’25, 
and  511-86  under  pressures  of  2|,  3^,  and  4 inches  re.spectively. 
Correcting  this  (by  rule  Art.  8),  by  multipljing  by  323  [—  272  -j- 
2 X 25-5)  and  dividing  by  322-92  (=  271-74  + 2 X 25-59),  we  ob- 
tain C 503-7,  507-4  respectively ; practically,  the  same  as  before, 
the  errors  in  length  and  side  being  m opposite  directions,  giving 
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M-V4-’ri,  4‘21‘2,  and  428  0 respectively.  As  3.^  in.  was,  according 
to  lion' Schmahl  (see  “Authorities”)  almost  precisely  the  force 
of  wind  used  by  I^aetorius,  I assume  the  second  as  most  correct, 
and  hence  obtain  the  above  figures.  Tliis  is  the  “ mean  pitch,” 
being  pnxctically  the  same  as  Handel’s  A 422  5,  and  it  is  the 
eai-liest  example  of  it  that  I have  found.  It  was  not  then  tlie 
ordinary  pitcli,  but  it  was,  in  Praetorius’s  mind,  the  most  suitable. 
It  was  this  pitcli  to  wliich  Pi’aetorius  must  have  referred  when  he 
said  that  the  Halberstadt  organ,  A 505'8,  was  a good  Tone,  and 
nearly  a Tone  and  a half  sharper  than  the  suitable  church-pitch 
{als  'he  unsriflf  itzi^e  Chormessige  Werke  stehen).  The  ditference  of 

itch  was  So’04,  just  an  equal  minor  Tliird  ; and  just  less  than 

3T03,  the  meantone  minor  Third.  These  two  pitches,  therefore, 
confinn  each  other.  The  lengths  and  sides  of  the  other  pipes  in 
the  Octave  were  not  engraved  iiith  sufficient  accm'acy  to  draw 
out  the  exact  temperament ; but,  as  Praetorius  explains  how  to 
tune  in  the  meantone  temperament,  and  no  other  (perfect  major 
Thii'ds.  and  Fifths  a quarter  of  a comma  too  small',  there  was  no 
necessity  to  attend  to  the  pitch  of  any  but  the  lowest  note,  which 
had  the  longest  pipe,  and  was,  therefore,  in  all  probability,  most 
accurately  rendered  in  the  woodcut. 

(2>A424’2,  FC 504-4  [HC507-4,  JC 509-0],  S2-37.  (Fischer; 
for  references  and  explanations,  see  A 437-3. ) 1823,  Paris  ; Italian 
Opera.  Mean  of  20  trials.  Tlie  fork  measured  was  4 A 212  08,  and 
was  given  by  Spontini.  Probably,  MG  should  be  used.  I have 
used  Fischer’s  V 424-17,  but  this  requu-es  the  length  of  the  string 
to  be  23  721,  and  not  23-712,  Prussian  inches,  as  he  gives  it,  and  I 
consider  this  transposition  of  1 and  2 the  most  probable  misprint. 

(1)  MA424‘3  [JA  423-0,  EA  426-8],  0 507  6,  S 2-37.  (Ellis.) 

1750c,  London.  Old  forks,  formerly  belonging  to  the  late  Prof. 
Faraday,  lent  me  by  3L’.  Plaikley,  of  Messrs.  Boosey.  The  C 507  6 
was  clearly  a common  music-shop  fork,  givingthe  pitch  of  1750 
and  later!  Calculating  from  this  JA/«i  406-1,  609-1, 

JA423  0,  as  just  minor  'Thii-ds,  to  JF 338-4,  and  C,  and  ibmparing 
them  with  the  forks  of  the  set  A flat  404-7,  E flat  609-5,  A 422  7, 
there  seems  little  doubt  that  these  were  attempts  at  tuning  the 
former  coiTectly  by  ear.  The^c  were  made  for  lecture  purposes, 
most  probably.  The  iLi  42F3  is  selected  to  take  the  real  pitch 
from. 

(2)  MA  424’3  [.TA  422-8,  EA426  7],  C507-4,  S2  37.  (Ellis.) 
London,  1749.  Ghn  and  Parker’s  Organ,  at  All  Hallows  the 
Great  and  Less,  Upper  Thames-stret.  This  fii-m  (who  lived  at 
Salford,  Manchester)  were  the  builders  of  the  organ  which 
Handel  presented  to  the  Foundling  Hospital,  and  which  had 
probably  the  pitch  of  Handel’s  fork  t see  (1 ) A 422  5.  The  present 
organ  is  in  equal  temperament,  and  tlie  actual  pitches  of  A,  B,  C, 
in  September,  1878,  were  A426  7,  B478  0,  C507  4,  which  are  very 
clo.sely  the  equal  temperament  A 426  7,  B 478  9,  0 507  4.  The 
organist  (Mr.  Yeatmau)  informs  me  that  equal  temperament  has 
been  adopted  for  some  time,  but  I have  adopted  the  old  MA.  The 
organ  has  no  couplers,  an  octave  of  pedal  keys,  but  no  pipes,  very 
shallow  touch,  a raised  comet  on  the  gi-eat  organ,  a “short 
octave ’’—tint  is,  the  lowest  notes  arc  G,  0,  A,  D on  the  keys 
which  look  to  be  B,  0,  C sharp,  D ; great  and  choir  organ  4^ 
octaves,  swell  3 octaves.  The  B pipe  is  exactly  12  in.  long,  and  0-95im 
in  diameter.  Organ  inscribed,  ‘ ‘ Erected  by  voluntary  subscription 
of  the.se  United  Parishes,  a. d.  1749.”  The  pitch  was  taken  from 
the  choir  organ,  the  0 of  which  was  exactly  of  the  same  pitch  as 
that  of  the  sreat  organ.  Pi’obably  owing  to  the  residence  of  the 
builders  at  Salford.  A.  Joi'dan  was  its  fii’st  caretaker.  Dr.  Boyce 
was  organist  in  1749. 

EA  424’4  MA  421-9,  -JA  420  6],  0.504  7,  pressure  3j  in.,  S 2 37. 
(Ellis.)  1833,  Weimar;  organ.  J.  G.  Tupfer,  an  organist  and 
author  of  a well-known  work  on  the  organ  ( chiefly  adapted  from 
Be'do.s  in  his  “ Orgelbaukimst,”  p.  41,  gives  for  his  wide  principal 
1 0 a pipe  1 Weimar  foot  ( — 282  mnx. ) long  and  15  76  Weimar 
lines  3(^86  mm.)  in  diameter.  I had  a pipe  constructed 
279  .5  mm.  long  and  30  mm.  in  diameter,  which  spoke  V5101, 
510  7,  512  9,  under  prc.s.sures  of  2|,  3|,  and  4 in.  respectively. 
Reducing  the.se  for  a pipe  of  the  proper  dimensions  see  rule  ili-t.  8) 
by  multiplying  them  by  988  5 3 X 279  5 -f-  5 X 30  and  dividing 

them  by  10-.-3  ( ^ 3 X 282  -f  5 X .30-86)  we  obtain  0 504  1,  .504  7, 
5t*6-9  rf.speotively,  girtng  EA423'9.  424  4,  and  425  9 re.spectively, 
where  I u.«e  EA,  becau.se  Tupfer  says  that  the  unequal  tempera- 
ment had  been  almost  entirely  superseded  by  the  equal.  But  the 
value  of  0 belongs  to  the  time  of  meantone  temperament,  and  the 
three  MA  are  421  4,  421  9,  423  7 respectively.  The  middle  pressure 
is  most  probably  correct. 

A 424’6,  M(  .5^')7-9  : EG 505-0,  .10  509  .5^  S2  .38.  (Ellis.)  1800c, 
England  ; old  fork  said  to  have  been  used  at  Blj-mouth  Theatre  at 
the  beginnina-  of  19th  century,  lent  me  by  Dr.  Stainer. 

A 424  9,  M(  508-3  [JO  .509-6,  EG.505  27],  S 2 39.  (Xiike.)  1800c, 
Gerriiany  ; fork  of  the  bassoonist  Kummer,  sen. 

A 42.5  2,  MG 50S-7  [.JO 510-2,  EG 504-5 ),  S 2-41.  (Ellis.)  1730c 
and  17V)c,  Padua;  two  ancient  pitch-pipes  belonging  to  the  bell 
foundry  of  Oolbacchini  at  Padua,  and  kindly  lent  to  me  at  the 
rf  qu  -t  of  Sig.  F.  Eo.ssetti,  professor  of  physics  at  the  University 
of  l’.;dua,  in  order  that  I might  verify  some  experiments  made 
upon  them  by  Prof.  Zantedeschi,  his  predecessor  (died  1873  . 'The 
foundry  wa.s  established  in  1730,  and  the  older  pipe,  which  extends 
from  4 B to  1 F <harp,  is  believed  to  be  of  that  date  ; but  the  more 
rec >^nt  one,  which  extends  from  4 A to  1 A,  is  believed  to  be  fifty 
year-  more  recent.  It  was  the  latter,  -with  2 octaves,  which  Prof. 
Zani  ' dt -,chi  had  u.sed,  and  he  treated  it  as  proceeding  in  just  in- 
tonation from  2 0 2.56.  MTien  they  came  into  my  hands  both  pipes 
were  rmusable,  and  could  not  be  made  to  give  any  intelligible 


note,  so  that  any  pitch  might  have  been  assumed  for  them.  I put 
them  into  the  hands  of  Messrs.  HiU  & Sons,  the  organ-builders, 
who  softened  the  leathern  pad  at  the  end  of  the  piston,  and  made 
them  speak  easily,  -without  any  alteration  of  the  mouth  or  length, 
and  prepared  an  adapter,  so  that  both  could  be  tried  on  a proper 
bellows.  Each  A was  mea.sured  on  two  different  days,  and  the 
re.sults  reduced  to  59"  F.  The  older  pipe  gave  V 425-7  and  V 426-73 ; 
the  newer  pipe  gave  V 422-2,  and  V 426-3 ; both  under  2^  in.  of 
mnd,  which  was  as  much  pressure  as  they  could  well  bear.  As 
there  was  no  means  of  detei-mining  the  pitch  of  such  an  instru- 
ment accurately,  for  it  probably  varied  eveiy  time  it  was  used,  I 
have  assumed  the  mean  of  all  four  measures  as  the  possibly 
intended  value  of  both  A’s.  It  was  necessary  to  employ  different 
pressures  with  the  older  pipe,  to  bring  out  the  notes,  and  I always 
used  the  .smallest  possible.  The  pitches  of  the  2 ft.  octave  of  the 
two  pipes  were  as  follows,  reduced  to  59°  F.  : — Older  pitch-pipe 
(l^iu.)  0 250-4,  Csharp  265  6 ; (1|- ia.)  D 283-6,  299  0 ; (2in.) 

E317-9,  F337-2;  {2hin^F  sharp  357 '9,  Q 380,  G sharp  'iOS' 5;  (2,j  in.) 
A 426  7 or  425-7 ; (2^  in. ) B flat  453  8,  B 479-4,  0 .509  6,  which  is  con- 
siderably sharper  than  the  true  octave  500-8  of  the  lower  G.  The 
pitches  of  the  notes  in  the  same  octave  in  the  more  recent  pitch- 
pipe  are  as  follows : the  pressure  being  2|  in.  throughout  and  * 
marldng  those  pitches  which  were  taken  on  the  second  day — 
0 252-13,  «G  sharp  272-4,  «D  288-9,  *E  flat  304-8,  E .325-6,  *F  .343-6, 
*F  362-0,  G 378-1,  *G  sharp  403-7,  A 422-2,  or  ^426-3,  B flat 
444-9,  B 469-5,  0 497-5,  which  is  a good  deal  flatter  than  the  time 
octave  504'3  to  the  lower  G.  It  is  evident  that  this  was  very  dif- 
ferent from  a justly  intoned  octave  to  G 256,  as  was  assumed  by 
Prof.  Zantedeschi  ( in  his  memoir  on  the  variability  of  tuning- 
forks,  “ Sitz.  Ber.  Math.  Kl.  k.  Acad,  der  Wiss.”  Vienna,  18.57, 
p.  172',  and  that  all  mea.surements  of  pitch  made  with  this  pipe 
must  have  been  faulty.  For  the  forks  examined  by  Prof.  Zante- 
deschi see  A 403-9,  (2)  A 422-3,  (3)  A422  6,  A 436-6,  A 483-7.  The 
above  pitch-pipe  scales  should  be  compared  -ndth  Gavedini’s  forks 
(2)  A 422-3.  All  three  were  supposed  to  be  Roman  pitch  of 
one  hundred  and  fifty  years  ago,  but  look  more  like  Lombard 
pitch,  (See  Art.  26,  note  10.) 

A425'5,  EG  506  [MG  509,  JG 510-6],  S2-42  (Lissajous,  reported 
by  de  la  Page),  1829,  Paris.  Pitch  of  opera  piano  as  distinct  from 
the  orchestra,  see  A 425-8  and  (2j  A 434,  verified  by  Monneron  for 
A.  de  la  Page. 

(1)  1\LV425'6  [JA 424-3,  EA 428-1],  G509-1,  S 2 42.  (Ellis.) 
1740-80,  England ; Schnetzler’s  organ  at  the  German  Ghapel 
Royal,  St.  James’s  Palace.  A chamber  organ,  formerly  at  Buck- 
ingham Palace,  -with  G untouched,  but  put  into  equal  tempera- 
ment, having  actually  A428  4,  which,  as  seen  above,  is  nearly 
correctly  EA,  but  I have  taken  the  pitch  from  MA  425-6,  as  that 
belonged  to  the  time  when  the  organ  was  built.  Schnetzler’s  name 
is  so  spelt  on  an  organ  belongingto  Mr.  Drew  of  Dublin.  English 
books  generally  give  Snetzler. 

(2)  A425’6.  (HiU.)  1764,  England,  Halifax;  one  of  Schnetzler’s 
organs  sharpened  by  Messrs.  Hill  & Son.  The  pitch  is  presmned 
to  be  tlie  same  as  that  of  Schnetzler’s  German  Chapel  organ,  for 
Jlr.  T.  Hill  said,  it  was  “ flat,”  and  the  organist  Mr.  Frobisher 
had  always  to  transpose  a semitone,  in  case  of  having  to  play  with 
other  instruments,  at  festivals. 

(1)  A 425-8,  EC  506-3  [MG 509-31,  JC  510-9],  S2-43  (Lissajous, 
from  de  la  Page).  31  March,  1824,  Paris,  opera.  Pitch  suddenly 
lowered  for  Mdme.  Branchu,  whose  voice  was  failing.  The  piano 
for  rehearsals  was  also  lowered,  and  was  not  raised  immediately 
when  the  orchestra  was  raised.  The  piano  was  said  to  be  of 
opera  pitch.  See  A 425-5. 

(2)  A 425 '8  (delaPageL  Bologna,  Italy,  1839;  pitch  of  fork 
used  by  Tadolini,  the  best  tuner  in  the  to-nn,  to  tune  A.  de  la 
Page’s  piano. 

MA425-9  [.TA  424-6,  EA  428-4],  C509-.5,  S 2-44.  ( Tunbridge  and 
Ellis.)  1740,  England;  St.  George’s  Chapel,  Great  Yarmouth, 
retaining  the  original  pitch,  though  put  into  equal  temperament 
in  1840  ; built  by  Byfield,  Jordan,  and  Bridge.  The  pitch  of  C was 
measured  by  beats  with  a fork  counted  by  the  organist  Mr.  T. 
Tunbridge,  and  the  fork  subsequently  measm-ed  by  me.  The 
organ  had  originally  a short  octave  (see  (2)  A 424  3),  but  it  had 
no  quarter  tones,  as  has  been  reported. 

(DA  426‘5,  MG  510-2  [JC  51P8,  EC  507  2],  S 246.  (Delezenne, 
as  cited  by  de  la  Page) . 1800  c,  Germany  ( ?)  ; a flute  by  Holtzappel, 
bought  in  1805.  See  Delezenne’s  observations  under  (2)  A 418. 

(2)  MA426-5  [JA425  0,  EA429  0],  C 51014,  S2  46,  pressure 
2J  in.  (Ellis.)  1843,  England,  Wimbledon  Church,  built  by 
Messrs.  Walker  ; from  a pipe  preserved  by  them. 

A 427  0,  EC  507-7  [MG  510-8,  JC  512-3],  S 2‘48  (Scheibler, 
“Tonmesser,”  p.  52,  No.  1,  gives  A 426-75  at  69°  F,  here  reduceci 
to59°F.)  1811,  Paris,  Grand  Opera.  Scheibler  does  not  trust  it 
so  much  as  A 434-0.  A.  de  la  Page  gives  the  date  1811,  but  cites  the 
pitch  as  A426  735. 

(1)  MA427‘2  [JA425-8,  EA429-7],  C511-0,  S 2 49.  (Ellis.) 
1878a,  Norwich.  Organ  of  Norwich  Cathedral  as  it  was  in  the 
mean-tone  temperament  before  it  was  altered  by  Messrs.  Bryceson 
in  that  year,  measured  from  a pipe  tuned  as  the  octave  below  a 
^ G pipe,  just  brought  from  the  organ  by  Messrs.  Bryceson,  and 
cleaned.  In  June,  1877,  Dr.  Buck,  who  was  then  organist,  tuned 
a fork  to  it,  which  I measured  it  as  A 431-6 ; but  the  temperature 
was  not  stated,  and  probably  may  have  been  high,  since  69°  F. 
would  give  the  same  pitch  as  above.  The  building  of  the  organ 
is  attributed  to  Renatus  Harris,  though  an  open  diapason 
was  added  by  Byfield.  The  organ  had  been  much  altered  at 
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various  times,  but  it  apparently  retained  the  pitch  K.  Harris  used 
at  St.  Andre ir,  Hndershaft,  London.  (See  A 427’7.)  The  little 
pipe  measured  seemed  to  be  quite  untouched.  The  pitch  has  now 
been  somewhp.t  i-aised  by  Messrs.  Bryceson.  It  was  intended  to 
be  raised  to  Trench  pitch,  but  from  the  state  of  the  pipes  it  was 
found  necessary  to  make  it  higher. 

(2)  MA427'2-  ‘Ellis.)  1823  c,  London ; old  fork  belonging 
to  Messrs.  Broadwood.  See  (2)  A427'5. 

(1)  A 427-6,  MC  511-4  [EC  508-4,  JC513],  S2'50.  (Lissajous, 
from  de  la  Eage.)  1800 c,  London;  old  fork  in  possession  of 
Adrien  de  la  Eage  in  1859. 

(2)  MA  427-5  [JA 426-2,  EA4-30],  C 511-4,  S2  50.  (EUis.) 
1826  c,  London ; old  fork  belonging  to  Messrs.  Broadwood. 

(3)  A 427-0-  iKake.)  1862,  Dresden  Church  Orchestra,  when 
transferred  to  the  theatre.  See  A 424. 

(4'- JA  427-6  [MA  428-8,  EA 431-4],  C 513,  S 2-50.  (EUis.)  1877  «, 
London.  Standard  fork  of  the  Tonic  Solfa  CoUege  up  to  1877.  It 
had  been  intended  for  512,  and  obtained  from  the  siren  and 
Koenig’s  fork,  which  is  512-55.  But  finding  that  it  measured 
517-8  by  Appunn’s  tonometer,  Z\Ir.  Curwen,  the  pre.sident  of  the 
CoUege,  resolved  to  adopt  Appunn’s  512  as  his  standard.  This 
would  be  about  508,  and  would  be  as  nearly  as  possible  JC  to 
Handel’s  pitch  (see  A 422-5).  as  it  would  give  JA 423-4.  Actually 
the  forks  sold  are  often  C507,  which  is  exactly  JCto  Handel’s  A’. 
As  the  Tonic  Solfaists  sing  in  just  intonation,  JA  is  used  above 
for  the  deteimining  pitch. 

A 427-6,  EC508-5  [MC  511-5,  JC  513-1],  2 A 218-8,  S 2-50. 
(Eischer,  for  references  and  explanations  see  A 437-3.1  1823, 

Paris,  Theatre  Eeydeau,  or  Opera  Comique ; fork  given  by 
Spontini,  mean  of  20  trials.  Probably  mean  temperament  is 
more  coi-rect.  By  a typogiaphical  eiTor  in  his  abridged  table, 
p.  211,  Eischer  gives  the  pitch  as  A 408  in  place  of  A 428,  and  this 
had  misled  BindseU  and  probably  others. 

DLA  427-7  [JA426-4,EA430-5],'mC  511-7  [JC  and  EC  the  same], 
2 G sharp,  399-74,  S2-51.  (EUis.)  1696,  London;  old  organ  of 
St.  Andrew,  Endershaft,  built  by  Eenatus  Harris.  The  pipe 
measui-ed  was  a O sharp,  the  double  octave  major  Third  of  8 E, 
marked  Tee,  a soUtary  pipe  preserved  by  Messrs.  HiU  and  Sons 
when  thej'rebuUtthe  organ.  This  is  considered  as  the  just  major 
Third  of  E,  and  as  E is  of  C,  in  accordance  -with  the  meantone 
temperament.  This  gives  MC  identical  -with  JC,  and  this  C is 
taken  as  the  starting  j)oint  for  equal  temperament  also,  and  then 
the  other  pitches  were  calculated  as  above.  The  pipe  had  no  ears, 
and  the  upper  Up  was  sUghtly  arched.  (See  MA  434-7. 

A 427-8,  MC 511-8  [JC  513-4,  EC 508-7],  S3-51.  (EUis.1  1788, 
"Windsor  Castle,  St.  George’s  Chapel,  made  by  Green,  and  pre- 
sented by  George  HI.  It  has  e-ridently  been  sharpened  through 
trimming.  (See  (2)  A422  6.)  On  10th  Eebxuary,  1880,  I measured 
A 427 -8,  B 478-6,  C 511-5,  at  59°  E.  Calculations  from  the  measured 
A,  assuming  meantone  temperament,  we  should  have  B 478-3, 
C 511-8;  calculating  from  the  measured  C.  we  should  have  had 
A 427-6,  B 478.  Hence  the  A,  B,  C,  were  very  accurately  in  mean- 
tone  intonation,  as  was  intended. 

MA  428-4  [JA  427-2,  EA 431-0],  C 512-5,  S 2-54.  (EUis.)  1826> 
London  ; old  fork  belonging  to  Messrs.  Broadwood. 

(1)  MA  428-7  [JA 427-3,  EA 431-2],  C 512-8,  S2-55.  (Ions.)  1670, 
St.  Xicholas,  parish  church  of  Newcastle-on-T\-ne,  built  by  Puenatus 
Harris.  It  has  been  frequently  improved  and  added  to,  but  the 
pitch  does  not  seem  to  have  been  altered  (see  A 427-7  with  which 
it  is  practicaUy  identical).  “It  has  been  tuned  in  equal  tempera- 
ment since  1^2,  when  it  was  altered  for  the  Grand  Musical 
Eestival  of  that  year.  Sir  George  Smart  then  complained  of  the 
lo-wuess  of  the  pitch,  and  several  of  the  orchestra  found  it  difficult, 
if  not  impossible,  to  tune  to  it.  I*Ir.  Nicholson,  the  organ-buUder, 
who  made  the  change,  is  still  living,  and  he  says  that  C was  not 
altered  by  him.”  Letter  from  ilr.  "W.  J.  Ions,  the  organists, 
who  took  the  pitch  by  beats  with  a fork  measured  by  me,  at  a 
kno-wn  temperature,  here  reduced  to  59^  E. 

(2)  A 428-7,  MC  512-8  [EC  509  8,  JC  514-4],  S 2-55.  (Delezenne, 
1800c,  Lille.)  Eork  iu  the  possession  of  the  family  of  M.  Cohen  for 
more  than  50  years  before  1854.  The  case  is  of  an  ancient  form. 


5.  The  Compromise  Pitch. 

A 430  0,  MC514-4  [JC516,  EC511-35],  S2-60.  (Lissajous, 

“ Bull.  Soc.  Encour.,”  liv.  1865.)  1810c,  Paris  ; fork  belonging  to 

a celebrated  amateur,  M.  Lemoine,  acquainted  -with  aU  the  prin- 
cipal artists,  and  head  of  an  institution.  A.  de  la  Eage  supposed 
it  was  intendel  for  EAto  C512.  In  that  case  it  was  merely  a 
fancy  fork  at  that  period. 

MA  430-3  [JA  427-6,  EA4.32],  MC  514-8  [JC513'2,  EC  513-8], 

2 G 384-9,  S 2-62.  (Ellis.)  1826  c,  London.  Old  G fork,  fonnerly 
belonging  to  Earaday,  lent  by  Mr.  Blaikley,  of  Me.ssrs.  Boosey’s. 
An  isolated  fork,  and  apparently  intended  for  JG3S4to  C512. 
If,  however,  we  take  meantone  temperament,  we  have  almost 
exactly  the  pitch  of  Fulham  Parish  Organ  before  it  was  put  into 
equal  temperament  (see  A 430-4);  so  it  may  have  been  simply  a 
music-shop  G of  about  1826. 

MA430-4  [JA  429-1,  EA4a3-05],  C 514-87,  S 2-62.  (EUis.) 
Fulham  Parish  Church  organ,  buUt  by  Jordans,  1701,  but  tuned 
to  equal  temperament  by  H.  Jones,  136,  Fulham-road,  about  1858,  ' 
who  does  not  remember  altcriug  the  pitch.  I have  therefore  j 
arranged  it  imder  meantone  temperament.  On  measuring  I find  | 
EA  433-8  tolerably  correct,  and  EB486-9,  each  nearly ’8 -ydb.  too  I 


! sharp.  The  pitch  maybe  that  of  Gray  and  Da-\dson,  who  had  it  iu 
hand  1830,  as  the  pitch  belongs  to  that  period. 

A 430  6,  EC 5120  [MC5150,  JC516-6,  S2-62.  (Mieprecht, 
cited  by  Ih-ench  Commission. ) 1806-14,  BerUn,  Opera.  Tlie 

original  statement  by  "Wiepreeht  has  not  been  fomid.  The  pitch 
may  have  been  C 512,  whence  the  French  Commission  calculated 
at  EA  430-5,  which  may  have  been  right,  but  the  date  impUes 
3IA428  (whence  S2-52j  and  JA426'7.  The  pitch  is  therefore 
doubtful,  A.  de  la  Eage  says  that  Marloye  proposed  tliis  2 A 
as  a standard,  which  amounts  to  selecting  1 C. 

A430-8,  EC  536-4  [MC  539-6,  JC 541-3],  S2  G3.  Drouet  in 
French  Conamis.sion. ) 1830.  France,  Paris  Opera.  The  original 
account  has  not  been  found. 

(1)  A 431-7,  EC513-4  [MC516-4,  JC518],  S2  67.  (Ei.-chcr, 
for  reference  and  details  see  A 4.37-3. ; 1826,  Pari.s  Grand  Opera. 
The  fork,  which  measured  Y 215-85  w-as  given  to  Eischer  by 
Spontini.  ITie  -vibrating  length  of  string  used  was  the  mean 
30  experiments.  By  an  error  of  calculation  Eischer  gives  the 
pitch  as  431-36,  and  conseciuently,  in  his  table,  p.  211,  -where  ho 
only  gives  the  pitch  to  w hole  numbers,  ho  gives  it  as  A 431  in 
place  of  A 432.  Or  if  his  result  is  right,  then  the  length  of  huj 
■wire  was  23-164  Prussian  inches,  in  place  of  23  307  as  he  gives  it. 

(2.)  Z^IA 431-7  [JA 430-3,  EA 434-2],  C'516-4,  JB322  S,  S2C7 
(EUis.)  1826c.  London.  Old  forks  fci-meriy  belonging  to  ITuf. 
Faraday,  lent  by  Mr.  Blaikley  of  3Icssrs.  Booscy’s,  compare 
ZilA 424.3.  The  C’is  apparently  a music-shop  fork  of  the  tictu.siliou 
eriod,  see  A 433-2,  to  ■nhich  the  E was  tuned  conectly  as  JE 
elow. 

A 432,  PC512  [EC 513-7,  MC  516-8,  JC 518-4],  S2  75.  (Meerens.) 
1876,  Brussels.  In  a paper  presented  to  the  Institute  of  Geneva, 
21st  of  October,  1876,  and  printed  separately,  as  “Memoire  sur  le 
Diapason”  (Bi-ussels,  1877),  M.  Ch.  Meereus  proposes  this  as  a 
standard,  from  a paper  by  M.  EUe  Patter  in  vol.  viii.  of  “ Trans, 
of  Inst.  Gen.,”  where  M.  Patter,  bases  the  choice  on  4-32  being 
a multiple  of  2 and  3.  M.  Meerens  takes  it  as  the  PA  to  C 512,  as 
it  would  be  tuned  on  a Yiola  having  4C 128,  4G 192,  2D  288  and 
2A  432,  and  considers  that  this  is  the  only  proper  A to  the  tonic 
C 512,  inasmuch  as  the  JA  42Gf  belongs  to  the  tonality  of  F 341 ). 
This  again  depends  upon  his  peciUiar  -v-iew  of  the  scale,  w liieh  does 
not  aUow  the  scale  of  C to  be  composed  of  four  notes,  forming  three 
perfect  Fifths,  as  F,  C,  G,  D,  and  the  major  Thirds  to  the  three  fir.st, 
M E,  B.  But  composes  it  of  the  fom  notes  C,  G,  D,  A,  foiming 
perfect  Fifths,  and  E,  B,  the  major  Thirds  to  the  first  notes,  C,  (Jr 
and  the  minor  Third  E to  the  third  n-te  D.  The  notes  F and  A in 
this  case  are  then  a whole  comma  higboiMhan  in  the  former.  In 
this  scale  the  subdominant  chord  chord,  I- , A,  C,  would  be  a strong 
dissonance,  and  consequently  uo  -written  music  using  tlrat  ehoirl 
-would  be  endurable  on  his  scale.  I am  not  aware  that  this  stan- 
dard has  ever  been  used. 

A432-2,  EC514-0DIC517,  JC51S-6],  S2-69.  (Delc-zenne.'  LiUe, 
1854a.  Organ  of  St.  Andre,  repaired,  and  probably  retuned  to 
the  chamber  pitch  of  the  time.  It  is  exactly  one  tone  higher  than. 
St.  Sauveur  at  Lille,  see  ASS4-6.  Temp,  not  stated. 

JLk 432-3  [JB431,  EA 434-9]  C517-2,  8 2 70.  (EUis.)  1846  c, 
London.  Old  fork  in  possession  of  Messrs.  Bryceson,  organ- 
buUders,  which  belonged  to  their  father,  and  had  not  been  tuned 
for  more  than  30  years  before  1878,  but  it  had  been  rmwillingly 
sharpened  a Uttle  before  that  time.  It  probably  shews  the  rise  in 
the  Philharmonic  pitch  then  made  (see  A 433-2)  -nhieh  hli-- 
Bryceson,  senior,  seems  to  have  objected  to. 

DL.k432‘6  [JA431-3,  EA 435-2],  2C2;jS-77  (.517-54';,  S2-71.  (ElUs.) 
1846  c,  London.  Old  fork  bought  by  me  about  1863  see  A 433  7;, 

I and  hence  I reckon  pitch  by  meantone  temperament. 

MA 432-8  [JA4.35-4,  EA435-4],  C.517-8,  1 E647-2,  82  72.  (EUis.,) 
18-26  c,  London.  Old  forks  formerly  belonging  to  the  late  Prof. 
Earaday,  lent  by  ME.  Blaikley,  of  Messrs.  Boosey.  The  C was. 
nearly  correctly  Sir  G.  Smart’s  (see  A 433  and  4-33-2^,  and  the  E 
was  perfectly  tuned  as  a just  major  'Ihird  above. 

A432'9,  MC 517-8  [EC .514-7,  JC 519-4],  S2-72.  Delezenne.) 
Cited  as  a-n  “ old  fork”  in  Delezenne’ stable,  1854,  -without  further- 
speciii  cation. 

iL1433  [JA 4.31-7,  EA 435-6],  C 518,  S2-72.  (EUis.)  1826, 
London.  Eork  approved  of  by  Sir  George  Smart,  conductor  of 
the  Plrilharmonic,  in  possession  of  I\Ir.  Hipkins.  This  seems  to- 
have  been  a second  fixing  (see  kLi  423-7.)  This  was  in  general 
use  in  the  shops  as  the  London  Philharmonic  from  1840  to  1846, 
but  it  was  not  the  pitch  of  the  Phnhaimonic  at  that  time.  The- 
mean  temperament  is  employed  because  it  was  the  only  one  used, 
by  Sir  G.  Smart.  If  equal  temperament  is  used,  this  C 518  (see 
A 433-2)  gives  practicaUy  modem  French  A 435-4,  which  was  thus 
anticipated  by  30  years  in  England,  and  is  f o-und  on  many  restored! 
organs.  Used  in  this  way,  it  is  Broadwood’s  lowest  pitch,  and  is 
London  No.  1 of  the  French  Commission  of  I860,  where  the  report 
gives  it  as  A 434,  which  is  much  better  than  for  No.  2 and  No.  3 
(see  A 445-5  and  4.52-5.)  Another  copy  prepared  for  Society  of 
Arts  in  1860,  gives  C 517-72,  which  is  stUl  nearer  to  modem  French 
pitch. 

(l)A433-2,  MC518-2  [JC519-8,  EC 515-1],  S 2-73.  (EUis.) 
1820  c (according  to  Mr.  Hipkins),  London.  Sir  George  Smart’s. 
0"wn  Philharmonic  fork,  left  by  him  to  the  late  Mr.  John  Black, 
and  now  in  the  possession  of  Mr.  Algernon  Black  ; the- 
I original  fork  was  in  a weU-wom  plaid  silk  case.  This  pitch 
‘ was  adopted,  after  a consultation,  as  a kind  of  standard,  and  was 
i used  as  such  by  organ-buUders.  Sir  G.  S.  considered  that  tins 
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fork  ajrreed  with  the  C 51S  given  under  A 433,  whidi  proves  that  he 
used  tiie  mean  tone  temperament.  To  this  pitch  Mr.  C.  A.  Bishop 
tuned  the  Temple  and  St.  Paul’s  organs  (see  end  of  remarks 
A 422 '5). 

MA  433'5  [JA  432.1,  EA 435k  C 51S  52,  S 2‘74.  (Ellis.)  1846  a, 
London.  This  is  the  same  fork  as  is  entered  under  (2)  Eik436,  for 
the  i"e;isons  there  stated. 

(1)  iL1433  6 [JA432-3,  EA43G-2],  C518S,  S2'75,  pressure 
2;  in.  ^EUis.)  1830  c,  Ireland,  Belfast,  Christ  Clinrch.  Date  con- 
jectured from  pitch  which,  may  have  been  altered  between  1820 
and  ISoO.  Fi’om  a pipe  at  Messrs.  Walker’s  organ  works. 

(2)  MA  433 'GiChlS'SlByolin  and  Ellis  , Shrewsbury,  St.  Mary’s, 
originally  built  by  Byfleld  and  Green  ; pitch  probably  altered  by 
Messrs.  Gray  and  Davison,  1840  c.  Pitch  of  C measmed  by  the 
organist,  Mr.  Byolin,  by  means  of  a fork  measmed  by  me,  and 
then  reduced.  The  oi'girn  is  still  in  meantone  temperament. 

M.\433‘7  MA  432-3,  EA  436-2],  0 518  77,  S 2 75.  (Ellis),  1846c, 
London.  Old  fork  bought  in  Loudon,  at  the  same  tune  with 
C 253  77  (see  ML1432-6)  of  which  it  apparently  was.  meant  to  be 
the  Octave.  Belongs  to  A 433-2,  hence  pitch  is  reckoned  from  MA. 

A433  9 EC516-0  (MC519-0,  JC520-7],  S2-76.  (Scheibler, 

‘ - Tonmesser,’  ’ Xo.  1, 433‘38  at  69'=-  F,  here  corrected  for  temperature. ) 
lS34c.  Vienna  orchestra,  fork  belonging  to  Scheibler  or  his  friends. 
This  is  the  lowest  of  tire  Vienna  forks  cited  by  Scheibler,  and  is 
apparently  that  refened  to  as  “ Vienna  minimum  ” by  Delezenne, 
who  gives  only  A 433,  and  also  cited  as  a minimum  by  de  la  Page, 
who  gives  the  right  number. 

(DA434.  EC516-1  [MC.519-2,  JC520'8],  S 2 76.  {Cagnard 
de  la  Tour,  from  Cavaille-Coll,  du  Ton  Musical,”  p.  13).  1819, 
Paris.  Xo  other  particulars  given. 

(2)  A 434  EC 517  .31  [MC 519-18,  JC 520-8],  S2  76.  (Cagnard 
de  la  Tour  from  de  la  Fage. ) Paris,  1829  ; opera.  Fork  verified 
at  the  time  by  M.  Montal,  piano  maker.  This  was  after  the 
orcliestiu  of  the  opera  had  recovered  its  pitch  "(see  A4-25-8', 
which  is  said  to  be  due  to  the  coruist,  Jean  Mengal,  having 
quietly  .sliortened  his  horn.  The  opera  piano  remained  at  the 
low  pitch  isee  A 4-25  5). 

(3)  A 434  0.  EC 516-1  [MC 519-1,  JC 5-20-8],  S 2-76.  (Scheibler, 
Toumes.ser,  p.  52 ; Xo.  2,  given  as  A 433- <5  at  69“  F.,  here  coiTCcted 
to  59^  F.)  1834  c,  Paris,  opera.  For’a  made  by  Petitbout,  luthier 
de  I’opera,  and  trusted  by  Scheibler,  be&iuse  he  knew  the  maker 
to  be  skilful. 

A434  3i  MC519-5  [.TC521--2,  EC51G  .5],  S2  78.  (McLeod  and 
Ellis.)  1818,  France,  Paris;  organ  of  the  Chapellc  des  Tuileries. 
Copy  (compared  with  the  original  by  M.  Cavaill^-Coll,  and  found 
“ sufficiently  exact  ” ) of  a fork  (Xo.  493  of  the  catalogue)  preserved 
in  the  Musde  du  Conservatoire.  The  original  is  of  the  same  size 
and  shape,  do-v^n  to  the  conical  bi-ass  cup,  as  (1)  A 4.39  5.  The 
mean  pitch  of  the  fork,  as  mea-sured  by  my  son,  was  A 4.34- 4.  Label 
attached,  “CTiapelle  Royale,  Xo.  3.”  There  are  a fcAV  spots  of 
i-ust,  but  no  stamped  marks  or  letters.  This  was  evidently  timed 
to  the  pitch  of  the  opera  of  the  time  (see  A 4.34,  (1)  and  (2). 

A434'5.  EC 516-7  [MC 519-8,  JC521-4],  8 2 78.  (Ellis.)  1869, 
Germany,  Baden.  Fork  sent  officially  to  the  Society  of  iii-ts,  and 
lent  to  me.  Intended  for  diapason  normal  (see  A 435-4). 

iL\4347  [JA4.32-1,  EA 4.33-0],  MC 5-20-1  [.JC518-5,  EC.51.50], 
B natural  48^11,  3fin.  pressure,  S2  79.  (Ellis.)  Experimental 
pipe  to  represent  All  IIallo-v\  s,  Barking,  built  by  llcnatus  Harris. 
The  2 B natural  of  this  organ  had,  as  I veas  infoimed  by  JH.  HiU, 
a pipe  12  in.  long  and  1 in.  in  diameter.  I had  a pipe  made  12  in. 
long  and  95  in.  in  diameter,  wliich  spoke  V'  486-9,  4.88  7,  and  490  5 
at  2k  .3{  and  4 in.  pre.s.-iure.  Con-ectiiig  according  to  the  rule  in 
Art.  o,  by  multiplying  by  40  75  ( = 3 X 12  5 X -95),  and 

dividing  by  41  ' — 3 X 12  -f-  5 X 1),  there  re.sult  B natural  483  9, 
4S»i  l,  4S7  ."),  giring  ?.LV  4.32-8,  43T7,  4.33  0 respectively.  Selectu^ 
the  - vxmd  as  mo.s'  probable,  wo  obtain  tlie  above  figures.  It  is, 
howevf  r,  not  unlikely  that  this  pitch  may  have  been  sharper  than 
that  of  :he  real  organ.  Compare  the  copy  of  B.  Schmidt’s  pipe 
T A44.')  and  compare  A 427  7 for  Renatus  Harris’s  St.  Audi-ew’s, 
Under' h dp  whicli  is  more  probably  con-ect.  i’erhaps  the  cause 
of  <^he  difference  hiy  in  the  moutli  of  the  pipes,  which  in  Han-is’s 
is  very  p'culiar  and  arched. 

1 A435  0,  EC517-.3  [MC.5-20-4,  JC522  0],  S 2 80.  (Xilke.) 

18-26,  Germany,  Saxony,  Dresden.  Opera.  Tuning  fork  of  Kapell- 
Rei.'  iigor,  successor  to  C.  M.  von  Weber.  Xiike  considers 
this  to  have  been  the  Dresden  pitch  from  1825  to  1830. 

2 1 A 435  0.  (Cagnard  de  la  Tour,  from  de  la  Fage.)  Paris, 
18-20  ; Italian  Op^ra.. 

o'  A 435.  EUis.)  lSf0«,  London  ; old  fork  long  in  po.s.session 
of  a gentleman  in  Ireland,  marked  Phirnarmonic ; ” date  con- 
je'-tural,  evidently  of  Sir  George  Smart’s  time  (see  A 433-2).  Tlie 
f 'i-k  wa--^  ver>-  bad,  and  did  not  beat  uniformly  for  four  seconds, 
so  that  the  pitch  was  only  approximately  determined  by  a unison. 

4 A 435.  Fr.  Com.)  18.59,  Carlsi-uhe  Opera.  M.  Jos.  Strau.s.«, 
Kapollmeistcrat  Carlsruhe,  informed  tlie  French  Commis.sion  that 
this  pitch  f.itigued  his  singers,  both  male  and  female,  the  least, 
and  is  be.-t  adapted  for  the  execution  of  operas,  both  ancient  and 
m.Klem.  Tne  French  0>mmi.srdon  was  often  taunted  ^-ith  adopt- 
ing a-s  its  pitch  that  of  a tuning  fork  which  the  Carlsruhe  Kapell- 
mei.<tcr  pulled  out  of  his  pocket ; but  reference  to  the  pitches  in 
-.his  tabl-a  from  A 4.33-5  to  A 437,  of  about  1830  and  earlier,  v,iU 
shew  that  A 4.35  or  thereabout.«,  was  a pitch  very  much  used 
3-)  yo.rr.';  and  more  before  the  French  Commission  was  appointed. 


(5)  A 435  0.  (Xfike.)  1862,  Austria,  Vienna  Opera;  fro'm  an 
oboe  of  ITof . SeUner  in  Vienna.  (See  Delezenne’s  remarks  under 
(-2)  A 418.) 

(6)  A435'0.  (Ellis.)  1860,  Paris,  Koenig’s  Diapason  Xormal ; 
from  copy  in  possession  of  Dr.  Stone.  This  is  what  the  dia]>asoa 
normal  was  intended  to  be. 

(7)  A 435  0.  (Ellis.)  1877,  Paris;  copy  of  the  Diapason 
Normal  by  Secretan,  in  the  possession  of  Dr.  W.  H.  Stone. 

(8)  A 435  0 (Ellis.)  1877,  Paris;  copy  of  Diapa.son  Xorm.al, 
Module  d’Orchestre,  by  Secretan,  in  my  possession;  actual 
measm-e,  A434-97. 

A 435'2.  EC 517-5  [MC  520-6,  JC  522-2],  S2-82.  (Scheibler’s 
“Tomnesser,”  p.  53.  No.  3,  given  as  A 4.34-95  at  69®  Falir.,  here 
corrected  to  59®  Fahr.)  )834a,  Paris,  Conservatoire,  Concerts  and 
Italian  Opera  ; fork  made  by  Gand,  luthier  du  Conservatoire, 
Rue  Croix  des  Petits  Champs,  which  Scheibler  trusted  because  he 
knew  the  maker  to  he  skilful. 

(1)  A435  3,  EC517-6  [MC520-7,  JC522-3],  S2-82.  (Older  fork 
given  as  A 43505  at  69®  Fahr.  Scheibler,  “Tonmesser,”  p.  53, 
and  here  coi-rected  to  59®  Eahi-.).  1834  «,  Paris  Conservatoire  ; an 
oldi.sh  fork  to  Scheibler,  in  1834,  and  not  trusted  as  much  as 
Gaud’s  A 435-2,  from  which  it  does  not  differ  perceptibly.  Cited! 
by  de  la  Fage  as  Violons  Gand,  1834,  as  if  from  Scheibler,  wbu 
says  nothing  of  the  kind. 

(2)  A435-3,  EC 517-7  [MC520-7,  JC522-4],  S2-82.  (Ellis.) 
1859,  Paris;  copy  of  the  Diapason  Normal  made  by  Secretan„ 
and  presented  by  the  French  Commission  officially  to  Ivle.ssrs. 
J.  Broadwood  and  Sons,  lent  for  measm-ement  by  Sir.  Hipkins,. 
(See  A 4.35-4.) 

A 435  4,  EC  517-8  [MC  520-9,  JC  522'5],  S 2'82.  (Ellis.) 
Paris,  1859  ; the  Fi-ench  Diapason  Noi-mal  as  actually  constructed 
for  the  French  Commission  by  Secretan,  and  now  (1880)  existing 
in  the  Sluseum  of  the  Conservatoire  at  Paris.  It  v,'as  constructed- 
under  the  direction  of  Liss,a,ious,  and  its  pitch  was  determined  by 
the  Su'en,  as  di-iven  by  Cavailld-C. >11’ s bellows  of  constant  pressure.. 
The  actual  pitch  has  been  an-ived  at  thus  : SI.  Cavaille-Coll 
measured  the  Diapason  Normal  by  his  copies  of  Scheibler’s  forks, 
of  which  the  fii-st  was  probably  in  unison  wit’n  a fork  which  he 
tuned  for  me  to  represent  V 440,  hut  was  really  V 439'59.  Now,  he 
made  the  diapason  normal  4' 125  flatter  than  this  ; result,  A 435-4G5. 
He  may,  however,  have  made  it  -875  vib.  above  a fork  of  nomi- 
nally V 435,  which  he  sent  me,  and  which  was  really  434‘44  -vib« 
This  gives  A 435-315  for  the  diapason  normal.  In  the  summer  of 
1878  my  son  took  beats  between  the  diapason  normal  and  four 
other  forks  since  measured,  and  the  mean  of  30  observations  gave 
A 435-53.  In  the  same  year  Mr.  Hipkins  found  the  diapason, 
normal  make  4'1  beats  with  a fork  measured  as  V 439‘5;  this  gi-ves 
A 4.35-4.  and  is  the  mean  of  the  other  three.  The  following  copies 
of  the  diapason  normal  were  made  by  Secretan  : — 

Measures. 


For  Berlin,  sent  to  the  Society  of  Arts  in  1869  ...  435-5 

Bought  in  Paris  by  Society  of  Arts 435'5 

For  French  Commission,  1859,  and  given  to 

Broad  woods  435  3 

For  French  Exliibition,  1867,  and  given  to  Broad- 

woods 433-5 

For  Baden  (dukedom),  evidently  too  flat  434  49 

For  A.  J.  Ellty  “ Moddle  d’Orchestre  ” 434-97 

For  A.  J.  Ellis,  a second  copy,  larger,  and  made 

with  more  care  4.35'79 

In  possession  of  Dr.  VJ.  H.  Stone  434-95 


Mean  of  7 of  these  8 forks  (exchadiug  Baden)  ...  435-36 


A (poor)  Jtnnich  fork,  stamped  as  correct  at  the 
Royal  Office,  and  sent  to  the  Society  of  Arts 

in  1869  435 '03 

A (fine)  Russian  fork  made  at  St.  Petersburg,  and 

sent  to  the  Society  of  ^ii-ts  in  1869  435  74 

Fork  made  by  Koenig 434-95 

A copy  by  Goumas,  obtained  for  Covent  Giu’den 

Opera,  1880  435-49 

General  mean  of  11  of  these  12  forks  (excluding 

Baden)  433-34 


Hence  there  is  room  for  hesitation  between  435-3  and  435'5,. 
and  I assume  their  mean,  A 4.35-4,  as  due  to  Mr.  Hipkins, 
armed  with  an  excellent  fork  made  by  Kamraen,  and  to  the 
probable  observations  of  M.  Cavaille-Coll.  _ The  original  fork 
is  in  perfect  condition,  gilt  but  not  burmished,  4]-^  in.  from, 
bend  to  extremity  ot  prong,  parallel  prongs,  mounted  on 
resonance  box,  but  im-erted  -ndth  the  box  rxiipermost,  and 
the  stem  fastened  to  the  top  cross  bar  of  a lyre,  the  strings- 
of  which  are  imitated  by  the  prongs,  furni,shed  with  two 
h.ammer.s  with  keys,  one  to  strike  and  tlie  other  to  damp,  the 
v/hole  under  a glass  case  ; the  sound  is  very  powerful.  It  has  the 
maker’s  name,  “ Secretan,”  on  one  side,  and  on  a brass  plate  on 
the  stand  is  “Diapason  Normal,  870  vibrations  par  seconde  a la 
temperature  de  15®.”  A second  brass  plate  below  has,  “ iki'rete 
Ministeriel,  en  date  du  16  Fevrier,  1859.  S.  E.  ISIonsieur  Achilla 
Fould,  Ministro  d’dtat.”  Thus  preserved,  it  is  the  only  authentic 
standard  of  pitch  in  the  world,  and  lilce  other  standards,  as  those 
of  length  and  weight,  must  he  taken  for  what  it  is,  not  for  -nhat 
it  was  intended  to  be.  The  excellent  forks  of  Koenig’s  are  iirivate 
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property,  and  may  in  various  ways  become  injured  (one  I know 
£as  been  so  injured),  but  this  standard  is  public  property,  is  well 
guarded  from  injm-y,  is  perfectly  accessible,  and  no  other  country 
has  anything  similar. 

(1)  A435'5,  EC  517-9  [MC  521-0,  JC  522-6],  S 2-82.  (EUis.) 
1869.  Berlin  Opera.  Copy  of  the  Diapason  Normal,  made  by 
Secretan,  and  sent  officially  to  the  Society  of  Arts  to  represent  the 
pitch  then  used  ; lent  for  measurement.  (See  A 435-4.) 

(2)  A 435'5-  (Elhs.)  1867,  Paris.  Copy  of  the  Diapason 
Normal,  made  by  Secretan,  and  presented  officially  to  Messrs.  J. 
Broadwood  and  Sons  by  the  Commissioners  of  the  Erench  Great 
Exhibition  of  1867.  (See  A 435-4.) 

(3)  A435-5.  (Elhs.)  1869,  Paris.  Copy  of  the  diapason  nor- 
mal, made  by  Secretan,  and  purchased  by  the  Society  of  Arts ; 
lent  for  measurement.  (See  A 435-4.) 

(4)  A435'5-  (EUis)  1880.  Copy  by  P.  Goumas  and  Cie.,  of 
the  Erench  Normal  obtained  by  the  Covent-garden  Opera  in 
January,  1880,  in  order  to  reduce  the  orchestra  to  Erench  pitch 
for  the  approaching  season.  The  fork  could  scarcely  ever  be 
counted  for  more  than  4 sec. 

MA435'Q  [JA434-2,  EA 438-2],  C521-0,  S2-82;  pressure,  3in- 
(EUis.)  1830c,  England;  Arundel  Parish  Church.  The  date  is 
conjectural,  corresponding  to  the  pitch,  which  may  have  been 
raised  between  1820  and  1850.  Measured  from  a pipe  at  Messrs. 
Walker’s. 

A4357,  EC518-2  [MC521-2,  JC522-8],  S2-83.  (Elhs.)  1869, 
Eussia ; St.  Petersburgh.  Eussian  copy  of  the  Diapason  Normal, 
sent  officially  to  the  Society  of  Arts,  to  represent  the  pitch  then 
used  in  St.  Petersburgh.  A fine  large  fork.  (See  A 435-4.) 

(1)  A435'8,  EC518-2  [MC  521-3,  JC  522-9],  S 2-83.  (DroueD 
-from  de  la  Page.)  1830,  Paris,  opera.  This  is  probably  only 
another  measurement  of  the  pitch,  taken  as  A 434  by  Caguard  de 
la  Tour. 

J2)  A 4.35 -8.  (Elhs.)  1878,  Paris.  Large  copy  of  the  Diapason 
Normal,  made  for  me  by  Secretan,  who  was  charged  to  coirect  it 
by  the  original.  It  has  been  subsequently  tuned  correctly  by  my- 
self. (See  A 435-4.) 

(1.)  A 436-0,  MC 521-6  [JC  523-2,  EC  521-6]  S 2 84.  (Sarti, 
maitre  de  Chapelle  to  the  Emperor ; paper  sent  in  12th  of  May, 
1796,  in  “Nova  Acta  Acad.  Sci.  Petr.,”  tom.  xiii.,  102,  p.  30.) 
8th  of  October,  1802,  St.  Petersburgh,  opera.  Successful  experi- 
ments were  made  before  the  academy  this  day,  with  the  two  five- 
foot  organ  pipes  (the  Eussian  foot  is  the  same  as  the  EngUsh), 
■with  separate  bellows  and  stops,  a monochord  and  seconds  pen- 
dulum. The  pitch  of  the  pipes  could  be  altered  by  a smaU  sUt 
near  the  top,  which  could  be  wholly  or  partiaUy  closed  by  a 
sUde.  It  was  found,  by  help  of  the  monochord,  that  when 
the  beats  of  the  pipes  were  one  in  a second,  the  pitch  of  the 
pipes  was  as  100  to  99,  and  hence  as  the  difference  was  1,  the 
pitches  of  the  pipes  themselves  were  100  and  99.  When  com- 
paring these  tones  again  with  the  2 A of  a violin  in  the  St. 
Petersburgh  band,  also  by  means  of  the  monochord,  the  2 A was 
found  to  _ be  A 436.  Now,  here  we  have  at  last  three  unisons 
to  determine  -with  the  monochord  and  several  lengths  to  measure. 
It  is  therefore  impossible  that  the  result  should  be  accurate. 
An  organ  pipe  five  Eussian  (English)  feet  long,  and  four  inches 
in  diameter  will  produce  V 100-4,  according  to  Cavaill^-CoU’s  rule. 
Art.  8,  note  5.  Chladni  speaks  of  this  pitch  as  being  very  high. 
(“  Akustik,”  p.  34). 

(2)  EA436'0  [MA  433-5,  JA 432-1],  C 518-52,  S2'84,  (Ellis.) 
1846^,  London.  Copy,  belonging  to  l\Ir.  BIpkins,  of  an  old  fork 
bought  by  Mr.  E.  Greaves,  tuning-fork  maker  of  Sheffield,  at  the 
shop_  of  Bates,  the  organ-builder  of  Ludgate-hill,  and  marked 
“ Philharmonic.”  It  has  not  since  been  retimed,  and  it  now  forms 
Mr.  Hipkins’s  vocal  pitch.  As  Broadwood’s  have  used  equal 
temperament  since  1848,  this  is  here  entered  under  EA436,  but, 
when  bought,  it  belonged  clearly  to  mean  temperament,  being 
e-vidently  a _ commercial  copy  of  C518,  see  MA  433,  and  A 433-2, 
and  hence  it  is  also  entered  under  MA  433-5,  as  it  belonged  to 
mean  temperament  before  1846,  and  to  equal  temperament  after- 
wards. It  was  the  PhiUiarmouic  Pitch  with  which  Mr.  Hopkins 
compared  the  organs  of  Liibeck,  Hamburg,  and  Strasburg  (“  The 
Organ,”  Chap.  38,  ed.  1870),  as  I have  ascertained  by  measuring 
jus  fork.  Bates,  the  organ-builder,  lived  near  the  spot  where 
the  railway  crosses  the  bottom  of  Ludgate-hill. 

(3)  EA436-0  [JA432-1,_  MA 433-4]  C518-5,  S2-84.  (EUis.) 
London,  1878.  Messrs.  Bishop’s  standard  for  church  or.  ans, 
token  from  Metzler’s  fork,  representing  the  EC  to  Erench 
Diapason  Normal,  see  A 435-4. 

^ (1)  A436-1,  EC518-6  [MC521-7,  JC523-3]  S2-85.  (Elhs.) 
1869,  Mumch.  Copy  of  the  Diapason  Normal  made  and  stamped 
£ A ^ trovemment  Office  at  Munich,  sent  officially  to  the  Society 
of  Ai'ts  to  represent  the  pitch  then  used,  see  A 435'4. 

(2)  A 436-1,  EC518-6  [MC521-7,  JC523-3]  S2-85.  (Ellis.)  1878’ 
London.  Eork,  in  the  possession  of  Messrs.  Bryceson,  to  which 
they  t^ed  the  organ  at  Her  Majesty’s  Theatre,  Italian  Opera. 
Meant  for  Ei-ench  pitch  reduced  a few  ytors  ago.  See  (2)  A 445-5, 
and  (2)  A 444-9.  ^ o w > 

A 436-5,  EC 519-1  [MC  532-2,  JC  523-8],  S2-86.  (Scheibler, 
lonmesser,”  p.  53,  No.  II.  given  as  A 436-33  at  69°Eah.,  here 
coirected  to  59°Eahr.)  1834  c,  Vienna  Opera.  Eork  belonging 
to  Scheibler  or  his  friend. 

MA436  6 [JA 433-9,  EA 438-4],  MC522-3  [JC520-5.  EC521-3], 


4G 195-26,  S 2-87.  (Efids.)  1790c,  Padua.  This  was  a copy  made 
for  me  under  direction  of  Prof.  Eossetti  from  Stratico’s  fork 
(Zantedeschi’s  No._2)  at  Padua,  see  A 425-2  and  A 483-7,  for 
references,  and  was  inscribed  ol  for  sol.  Zantedeschi  supposes  that 
it  was  originaUy  V 192,  and  that  it  had  become  about  V 200,  wliich 
he  considers  to  represent  an  increase  of  about  a semitone.  But  a 
semitone  higher  than  V 192  is  about  V 203-5.  The  real  difference 
between  this  G 195-2  and  the  high  1G865  1 (of  A483-7),  or  when 
reduced  to  the  same  octave  G 390-53  and  G 432-56  is  Sl-77,  not 
quite  atone.  It  is  uncertain  whether  this  fork  was  taken  from  an 
actuaUy  used  pitch. 

A 436-7,  EC  519-3  [MC  .522-4,  JC 524-04],  S2-87  (Delezenne.) 
1845,  Elorence,  opera.  (?)  Eork  obtained  and  sent  to  M.  Delezenne 
by  M.  Marloye. 

MA 436-8  [JA435-4,  EA  439-4],  C 522-5,  S 2-87.  (Ellis.)  1740- 
80.  Green’s  Organ  in  the  refectory  of  Trinity  College,  Dublin. 
But  as  Green’s  usual  pitch  was  C. 506-3,  see  (1)  A 423-2,  this -was 
probably  shai-pened  about  Sir  G.  Smart’s  time,  see  A 433-2.  It 
has  not  been  sharpened  by  Telford,  who  has  had  charge  of  it  since 
1843,  and  says  that  it  could  only  have  been  shai-pcned  by 
Eerdinand  Weber. 

A436’9,  EC 519-6  [MC  522-7,  JC524-3],  S2-88.  (Ellis.)  1869, 
Wiirtemberg.  Eork  sent  officially  from  Stuttgardt  to  the  Society 
of  Arts,  as  representing  “the  pitch  usually  adopted”  in  Wiir- 
temberg. It  was  stated  at  the  same  time  that  “there  is  no 
officially  prescribed  pitch  in  that  country,  although  the  new 
French  is  commonly  in  use  so  that  this  may  be,  after  aU,  an 
imperfect  copy  of  the  French  Diapason  Normal.  (See  A 435-4.) 


6.  diodern  Orchestral  Pilch,  and  Church  Pitch,  diedium,  marked  ('). 

(1)  A437'0,  EC  519-7  [MC  522-8,  JC  524-4]  S2-88.  (Cagnard 
de  la  Tour,  from  de  la  Eage.)  1836,  Paris  Itahan  Opera. 

(2)  A437  0-  (Er.  Com.)  1859,  France, Toulouse  ; Conservatoire, 
See  the  Theatre,  A442-5,  which  is  about  a comma  higher ; the 
Er.  Com.  says  a quarter  of  a tone,  and  considers  the  difference  re- 
markable, because  Toulouse  is  a very  musical  place,  vith  good 
singers.  It  also  states  that  young  singers  here  trained  often  found 
much  difficulty,  and  even  suffered  a perceptible  deterioration  of 
voice,  on  exchanging  their  low  pitch  for  the  high  pitch  of  Paris, 
then  A 445-8  to  A 446-2. 

*(1)MA 437-1  [JA  the  same,  EA  440-6],  MC  522-9  [JC 524-6, 
EC 524-58],  2 E 349-72,  S 2-89.  (EUis.)  England,  1666  ; Worcester 
Cathedral  Organ,  built  by  Thomas  and  Eenatug  Hams.  This 
pitch  is  rather  uncertain.  It  was  measured  from  an  original  show- 
pipe  belonging  to  Messrs.  EIll  and  Sons,  who  rebuilt  the  old 
organ  in  1842.  Being  a show-pipe,  it  was  much  too  long,  and  holes 
had  been  cut  behind  to  bring  it  to  pitch.  This  part  of  the  pipe 
had  been  broken  off,  and  the  pipe  in  tliis  state  measm-ed  V 361  at 
57“  F,  or  V 362  at  59“  F,  gi-vdng  MA  452-5,  which  would  have  been 
exceedingly  sharp.  To  imitate  the  shading  effect  of  the  piece  cut 
off,  which  ]\Ir.  HiU’s  voicer  estimated  would  reduce  the  pitch  by 
f of  a tone,  a roll  of  paper  was  put  on  at  the  end,  nearly  two  parts 
round,  and  then  the  resrdt  was  as  above.  But  very  probably  the 
pitch  was  thus  lowered  too  much,'and  it  is  much  more  likely  that  the 
pitch  was  B.  Schmidt’s  (see  A 441-7.)  H we  suppose  this  to  be  the 
case,  and  that  Thomas  Harris,  sen. , who  built  the  organ  of  Mag- 
dalene CoUege,  Oxford,  used  the  same  pitch,  then  E.  Harris’s  pro- 
posal to  reduce  this  last  organ  by  “ half  a note  ” (see  Eimbault’s 
“Hast.  Org.”  ed.  1870,  p.  120)  woidd  mean  to  reduce  it  from  aB^a< 
foot  organ  to  a B foot  organ,  which  was  E.  Harris’s  o-^-n  pitch  (see 
A427-7.)  It  would  also  show  that  'B  flat  foot  org-ans  existed  in 
England  before  B.  Schmidt’s  time.  It  is  very  probable,  however, 
that  this  may  have  been  an  A foot  organ,  see  A 474-1,  but  then 
the  pipes  must  have  been  shifted.  The  Magdalene  organ  may 
have  also  been  A 474-1,  and  then  E.  Harris’s  proposal  would  have 
been  to  shift  the  pipes  and  make  it  A 441-7.  The  pitch  of  Messrs. 
HUl’s  organ  in  1878,  according  to  Mr.  Done,  the  organist,  as  com- 
municated to  Mr.  Hipkins,  was  C 532  at  66“  Eahr.,  that  is,  at  59“ 
Fahr.,  C 528-13,  EA 444-1. 

(2)  A437‘1-  (Delezenne.)  LUle,  1841.  Organ  of  St.  Etienne, 
which  had  been  completely  rebuilt  in  this  year,  and  hence  this  was 
probably  the  pitch  of  the  period. 

(1) A437'2,  MC523-0  [JC524-6,  EC519-9],  S2-89.  (EUis.) 
London.  Old  fork,  formerly  belonging  to  the  late  Prof.  Faraday, 
lent  by  Mr.  Blaikley,  of  Messrs.  Boosey.  This  seems  to  have  been 
merely  a music-shop  fork.  There  was  no  second  fork  tuned  in 
accordance  -with  it. 

(2)  A437’2-  (EUis.)  London.  Old  fork,  stamped  A Philhar- 
monic, but  rather  sharp  for  its  apparent  date. 

A437'3,  EC520-1  [MC523-1,  JC524-6],  4A268-65,  S2-89. 
(Fischer,  Abhandl.  Akad.  Wiss.,  Berlin,  1822  and  3,  p.  206.)  1822, 
Berlin  ; from  a fork  furnished  by  Kammermusikus  Piehler,  who 
tuned  the  piano  for  the  great  theatre.  A vertical  wire,  stretched 
by  a constant  weight,  was  hmited  by  abridge  tUl  it  sounded  in 
unison  -with  a certain  fork.  Of  course,  the  stretching  weight 
should  be  increased  by  the  length  of  the  string  below  the  limiting 
bridge  and  the  constant  weight ; but  this  was  not  regarded.  This 
neglect  is  one  element  of  uncertainty.  The  thickness  of  the  wire 
necessary  to  support  480  Prussian  Loth  = 247-46  EngUsh  ounces,  is 
another  source  of  error,  Delezenne  thinks  that  aU  Fischer’s 
determinations  may  be  V5  too  flat  from  this  cause  alone  (see 
A 431-7,  424-2,  and  427-6).  The  string  sounded  only  three  or  four 
seconds,  so  that  the  unison  was  very  difficult  to  seize,  experiments 
had  to  be  made  at  night,  and  much  practice  was  required.  By 
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dint  of  great  care,  tlie  difference  bet\\  een  the  least  and  greatest 
lengths  was  redxiced,  under  favoimible  circumstances,  to  '03,  and 
unfavom-ahle,  to  0 5,  Ih-ussian  or  EugKsh  inch.  The  value  in  the 
present  ease  was  the  mean  of  30  trials.  Fischer,  however,  reckons 
that  he  cannot  be  more  than  one  simple  ^rbration  wrong  in  any  case, 
and,  in  this  case,  not  more  than  OT  vibration.  In  Fischer’s 
memoirs  there  are  curious  misprints.  His  constant  = J (log 
375  + log  50  + lo£T  480  — log  ’OSSO)  = i X 8‘0053407,  and  he  has 
accidentally  only  dixaded  the  characteristic,  and  printed  4'0053407 
in  place  of  4 002G703-;  but  the  calculations  are  made  from  the 
correct  value.  See  the  formula  Art.  13,  note  6.  The  present  pitch 
is  high,  and  I have  reckoned  equal  temperament,  as  that  was 
used  early  in  the  Xoi-th  of  Germany  (see  A 489'2). 

A 437  4.  EC  520-2  [HC  523-3,  JC  524-9],  S2  89.  (Delezenne.) 
1854",  Paris ; opera.  Four  forks,  pm’chased  before  1854,  by 
Delezeime.  and  found  in  imison ; a lifth  fork,  not  in  unison,  was 
rejected.  Tliere  is  no  other  authority  for  this  pitch. 

A437-5.  EC520-3  'HC523.4,  JC 525  0],  S 2 90.  (Xaeke  ) 1823> 
Vienna.  Perfoimauce  of  Weber’s  Em-yanthe. 

*EA437'7  :HA  435-1,  JA  433-8],  C 520  5,  S 2-91.  (Ellis.)  Eng- 
land; Great  Yarmouth  Parish  Church,  built  by  Bj'field,  Jordan, 
and  Bridge  see  MA  425  9',  after  it  had  been  equally  tempered  by 
Messrs.  Hill  and  Son,  and  “ trimmed.”  Pi’obably  the  old  C was 
C 509-5,  and  it  was  certainlj-  then  in  meantone  temperament. 
From  a fork  sent  me  by  the  organist,  Mr.  Henry  Stonex,  which 
was  said  to  beat  so  slowly  that  the  beats  could  not  be  counted. 
This  organ  never  had  any  quarter  tones  as  reported. 

A437'8.  EC  521-8  ]MC5-23-l,  JC525-4],  S2-91.  (Ellis).  1862, 
Dresden.  Fork  given  by  the  Direction  of  the  Court  Theatre  to  its 
librarian,  HeiT  2>Ioritz  Fiirstenau,  to  represent  the  pitch  after  the 
Conference  and  Experiments  of  Pitch  held  at  the  theatre  (see 
above  .Art  28 and  kindly  sent  to  me  for  measurement.  Meant 
for  A 440.  (See  A 438  9 and  A 439- 1.)  This  is  a good  specimen  of 
varieties  of  forks  meant  to  have  the  same  pitch. 

1 A438  0i  EC520-9  ]MC524,  JC525-6],  S 2 92.  (Cagniard  de 
la  Toiir  from  de  la  Page.)  18-29,  Pirns ; Opei-a  Comique. 

2 A 438  0-  (Stone.)  ■ 1877,  Westminster-abbey.  Obseiwedby 
Dr.  W.  H.  Stone  with  a Konig’s  Y4.35,  in  the  Abbey,  in  May  ; 
temperature  unknown.  (See  (2)  A 422  5.) 

EA438’2  ]WA441-7,  JA  the  same,  if  we  assume  it  to  be  a 
major  Third  below  the  C sharp  mea.surcd],  EC  5212  [MC 528  4, 
JC  530.  if  we  take  it  a just  minor  Third  above  the  JA  ju.st  deter- 
mined], 2 C .'.harp  276  07.  S 2 93.  : De  Prony,  “ M^c.  Anal.,”  Part  II, 
p.  49.").  1815,  Paris.  An  iron  -wii'e,  0 5825  metres  long,  weighing 

0-615  grammes,  and  stretched  by  a weight  of  11134  grammes,  was 
in  rmi.son  -with  C shar;i,  but  of  what  pitch  is  not  said.  Perhaps 
this  C s?o  - /:  and  the  F of  EA444  5,  which  see,  were  only  those  on 
De  Prony's  own  pianoforte.  The  pitch  given  agrees  with  that 
calculated  by  the  common  formula  (see  Art.  13,  note  6). 

MA438  5 JA  4.37-1,  EA  441-1),  C 524-5,  S 2 94.  (Cavaille-Coll)’ 
ISnOo.  Encdand.  Fork  of  English  make,  formerly  belonging  toM- 
Aristide  Otvaille-Coll’s  father,  communicated  by  M.  Cavaille-CoU- 

" 1 MA  438  9 ]EA  4.36-3],  MC  525  2 ]EC  518  8],  2 F 366  9, 
S295.  Ellis.  England;  Boston  Organ,  Lincolnshire.  Attri- 
buted to  Chiistian  Smith,  1696.  The  pipe  was  a flute  stop,  and 
ver>-  imcei-tain.  'flicre  was,  also,  a 2 A,  much  cut,  giAong  A458  4, 
which  could  not  fit  into  the  above,  and  is  exti-emely  sharp,  belong- 
ing to  the  \ 4512  series  ; so  that  there  is,  probably,  some  mistake. 
As  measured  from  ¥ sharp,  the  organ  approaches  to  the  pitch  of 
B.  Schmidt,  of  vhom  Chr.  Smith  was  a nephew.  Both  pipes 
belong  to  Messrs.  Hfll  and  Son,  who  repaii-ed  the  organ. 

A 438  9,  EC  .522-0  AMC  525-1,  JC  .527  .3],  S2  95.  (Ellis.) 
1869,  Drosden  Tlie.atre.  Fork  .sent  officially  from  Leipzig  to  the 
Society  of  Arts,  and  lent  for  measurement.  (See  also  A 437  8, 
439- 1,  -.ndllOT., 

MA439’0  MA 4.37  .5,  EA 441-5],  C. 52.5,  S2-0.5.  (Ellis.)  London; 
St.  M.'iry’s  Chapel,  Paddington,  next  the  Ljing-in  Hospital,  date 
and  maker  unknown.  The  organ  was  repaired  by  Me.ssrs.  Be^-ing- 
ton,  and  the  2C262-5  was  measiu’ed  direct;  also  another  C526  .3,  a 
fifteenth  of  the  mounted  comet,  gi’eat  organ  ; a stop  Avhich  has 
long  ".me  out.  I have  taken  the  pitch  from  the  larger  pipe. 

T M.V439  4 MC  and  .TC525-6  'EC’521-5],  4E164-25,  8 297. 
(Delezenne.,  Xo  date,  Lille.  Old  fork,  purchased  at  the  sale  of 
the  Marquis  d’Aligre ; prongs,  174  mm.  long.  From  its  value, 
4 E 164-25,  Delezenne  fu  st  derived  4JC131-4;  and  then,  talcing 
three  jusi  Fifths  up,  reached  2 A 443  48,  which  he  regarded  as  the 
pitch.  But  thi.  would  only  do  on  the  open  strings  of  a tenor 
rioUn.  Tlie  organs  u.sed  the  flatter  Fifths  of  the  meantone  tem- 
perament. Hence  I h.ave  derived  the  MA,  MC,  JC,  and  EC  im- 
mediately from  the  pitch  of  E. 

'2  A 439  4,  EC .522-5  'MC.525  6,  .IC527-2],  8 2 98.  (ScheibleEs 
“Tonme-x  r,”  p.  .53.  Xo.  III.  ; given  as  A4.3915  at  69°Fahr., 
here  con.  a "d  to  b0°  Fahr.)  1834c,  Vienna;  Opera.  Fork  be- 
longing to  Scheibler  or  his  friends. 

TM;  a 439  4.  EC  5-22-6  ]MC  525-6.  .IC  527-.3],  S2  97.  (EllLs.) 
18,  8,  Dresden  Opera.  Fork  prepared  for  me  by  the  Court  organ- 
builder  .Tehmlich,  and  sent  to  me  by  Herr  Moritz  Fiirstenau, 
librarian  of  the  theatre.  See  also  A4.38  9,  437  8.) 

(1  A 439-5.  MC  .525-7  MC.527-.3,  EC.522  6],  S2  98.  (McLeod 
and  ElUs  , 1812,  France ; 1‘aris  Conservatoire.  Copy  of  a fork 

fcomparfM  -with  the  original,  which  is  not  in  good  condition,  by 
M.  CayaiiI(i-Coll,  who  pronounced  it  “ sufficiently  coirect  ”)  pre- 
ser\-ed  in  the  Mus(-e  du  Conservatoire  (Xo.  492  of  catalogue),  and 


purporting  to  be  that  used  in  1812  at  the  Conservatoire.  (Com- 
pare A 440-9,  and  A 4.35-2.)  The  catalogue  says  that  it  is  the  fifth 
of  a tone  flatter  than  the  diapason  normal  ; it  is,  actually,  SO- 16 
shai’per.  Length  of  the  original,  from  bend  to  prong,  3|  in. 

, converging  prongs,  conical  brass  cup  at  bottom  of  stem.  The  top 
is  crushed,  as  if  from  being  held  in  a vice.  The  fork  is  a very 
poor  one,  and  its  soimd  is  scarcely  audible  for  10  sec. ; but,  as 
compared  by  my  son,  it  also  gave  A 439-5. 

*(2)  EA439'5  [MA  436-9,  JA  4.36-5],  C 5-22  7,  S 2-98.  (Ellis.) 
1855  ; Organ  of  Parish  Church,  Barking,  Essex.  The  original 
organ  was  built  by  Byfield  and  Green,  1770;  but  the  pipes  were 
shifted  a Tone,  and  cut  and  equally  tempered,  by  Walker  in  1855. 
It  was,  therefore,  probably  an  A foot  organ  originally,  for  A474'l 
gives  B flat  507-3,  -which  is  just  a quarter  of  a Tone  flatter  than 
C 522-7,  and  hence  could  be  easily  cut  do-wn  to  it,  and  the  markings 
oil  the  pipes  show  that  old  B flat  was  made  into  new  C. 

A 439 -9,  EC  523-2  [MC  526-3,  JC  527  9],  8 2 99.  (Delezenne.) 
Turin,  1845.  Fork  obtained  and  lent  to  M.  Delezenne  by  M. 
Marloye. 

(1)  A440'0,  EC  523-25  [MC  526-36,  JC528],  S 3-00  (Lissajous, 
cited  bydelaFage.)  Paris,  1829.  Orchestra  pitch  of  opera  (see 
A 425-8).  Fork  verified  by  M.  Monneron  for  A.  de  la  Fage. 

(2)  A 440  0-  (Wieprecht,  cited  by  Fr.  Com.)  1830,  Berlin  , 

opera.  Original  statement  by  Wieprecht  not  found.  ’ 

'*(3)  EA  440  0 [MA  437-4,  JA  436],  C 523-2,  S 3-00.  (Elhs.)  1878, 
London.  Messrs.  Gray  and  Darison’s  standard  iiipe  for  organs. 
They  told  me  they  had'  lowered  theii-  pitch  lately. 

(1)  A440-2.  EC  523-5  [A1  C 526-6,  JC528-3],  S3  01.  (Scheibler 
measured  this  as  A 440  by  his  omi  forks,  which  were  adapted  for 
69° Fahr.  ; hence,  correcting  to  59° Fahr.,  we  have  the  above.)  1834, 
Stuttgart ; Congress  of  Pliysicists,  who  accepted  Scheibler’ s pro- 
posal, which  Scheibler  says'(“  Tonmesser,”  p.  53),  was  selected  as 
the  mean  of  the  variation  of  Vienna  gi-and  pianos  by  temperature, 
de  la  Fage  says  that  this  very  fork  was  measured  by  Lissajous  in 
1856,  at  the  request  of  M.  Bodin,  and  found  to  be  A 440-3.  The 
French  measmes  are  intended  for  59°  F. , = 15°  C.  Hence  the  differ- 
ence would  be  onlyVO  l;  and,  if  Lissajous  really  measured  at 
55° Fahr.,  the  agreement  would  be  complete.  But,  as  the  great 
Diapason  Normal  is  A 435-4,  in  place  of  A 435,  there  is  no  reason  to 
suppose  that  the  measure  was  made  with  such  extreme  accuracy. 
MTiether  this  standard  fork  exists  still,  and  where,  or  how  it  is 
preserved,  I do  not  know. 

*(2)  EA  440'2  [MA  437-7,  JA  4.36-3],  C 5‘23-6,  S 3 01,  pressure, 
3 in.  (Ellis.)  1879,  London  ; Messrs.  Walkers’ standard  pipe. 

A 440  3,  EC  523-6  [MC  5-26-7,  JC  5-28-4],  S3-01.  (Scheibler’s 
“ Tonmesser,”  p.  53.  No.  IV.  given  as  A 440-1  at  69°  Fahr,  and 
here  corrected  to  59°  Fahr. ) 1834c,  Vienna  Opera.  Fork  belonging 
to  Scheibler  or  his  friends. 

MA  440  4 [JA  439-0,  EA  492  9],  C 5-26-8,  2 C 263-4,  S3-Q1. 
(Ellis. ) London,  date  unknov-n.  Old  fork,  found  by  Messrs.  Bishop 
in  an  old  amateur  organ  at  Westminster.  It  was  a large  fork, 
giving  the  2 C. 

(1)  A 440-5,  EC  5-23-8  [MC  5-26-9,  JC  528'6],  S 3-02.  (Delezenne.) 
1840,  Paris  Opera.  Fork  said  to  have  been  adjusted  to  this  pitch 
by  IM.  Pleyel,  date  unknown. 

*(2)  A440'5-  (Delezenne.)  1854,  Lille.  Organ  of  St.  Catherine, 
repaired,  and  evidently  re-tuned  to  concert  pitch. 

^(3)  EA440  5 [MA  437-9,  JA436-.5]  C 523-7,  S3-Q2.  (EUis.) 
1878  ; IMessrs.  Bevington’s  standard  pipe.  But  Messrs.  Bevington 
said  that  they  have  since  raised  their  pitch  2 to  4 beats  ; hence, 
possibly,  they  use  about  E A 444,  C 528. 

A 440  9,  EC  524-3  [MC  527-5,  JC  529-1],  S 3-03.  (Scheibler’s 
“ Tonmesser,”  p.  5.3,  No.  4,  where  it  is  given  as  A 440  7,  at 
69°  Fahr.,  and  is  here  reduced  to  59°  Fahr.).  1834c.  Paris. 
Conservatoire  Concerts  and  Italian  Opera  (cited  by  M.  Cavaill^- 
Coll  as  Scheibler’s  pitch  of  Grand  Opera  in  1834).  This  was  not 
trusted  by  Scheibler’s  so  much  as  A 435-2. 

(1)  A 4410,  EC  524-5  [MC  527-6,  JC  529-2],  S3-04.  (Delezenne.) 
1836-39,  Paris  Opera.  Fork  of  M.  Leibner,  whose  duty  it  was  to 
keep  the  pianos  of  the  opera  to  the  pitch  of  the  orchestra, 
for  rehearsals.  Verified  by  Meyerbeer  at  the  rehearsal  of  the 
“ Huguenots.”  In  1849  it  agreed  precisely  with  the  oboe  of  M. 
VeiTOust,  which  gave  the  pitch  at  performance. 

(2)  A 441  O-  (Cagniard  do  la  Tour,  from  de  la  Fage  and 
Cavaille-Coll) . Paris,  1836  ; Op^ra  Comique. 

(3jA4410-  (Er.  Com.),  1859,  Dresden  Opera.  Fork  appa- 
rently sent  by  Kapellmeister  Reissiger,  -v\'ho  wrote,  “ The  great 
elevation  of  the  diapason  destroys  and  effaces  the  effect  and 
character  of  ancient  music— of  the  master-pieces  of  Mozart, 
Gluck,  and  Beethoven.”  Reissiger’s  own  fork  was  (1)  A 435. 
The  Dresden  pitch  was  intentionally  A 440.  (See  A 438-9,  see, 
also,  the  proceedings  of  the  Dresden  Conference,  Art.  28,  above.) 

(4)  EA  441-0  [MA  438-3,  JA  437],  C 524-4,  S 3-04.  (EUis.) 
1879,  London.  Church  org-an  pitch  of  Messrs.  Le-«-is,  of  Brixton, 
from  a fork  lent  me  by  these  well-known  organ-builders. 

A 4411  EC  524-5  [MC  527-7,  JC529-3],  S3  04.  (Scheibler’s 
‘‘ Tonme.sser,”  p.  53.  No.  V.,  where  it  is  given  as  A 440-87  at 
69°Fahr.,  and  here  reduced  to  .59°Fahr.)  1834.  Vienna  opera. 

Fork  given  by  Pro.  Blahetka  to  Scheibler  as  a trustworthy  A of  the 
Vienna  orchestra.  Cited  as  A 440-7  by  Delezenne,  who  confused 
it  with  the  BerUn  fork,  A 441-8  ; de  la  Fage  apparently  cites  this 
as  both  A 440-37  and  A 440-33.  This  fork  w\as  found  in  a lumber 
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room  in  Scheibler’s  former  clTvelling  in  1879,  and  was  lent  to  me 
for  examination.  It  had  the  words,  “Professor  Blahetka,  Wiener 
Orchestra,”  wi’itten  on  the  inside  of  the  prongs.  It  had,  appa- 
rently, been  slightly  wrenched,  and  conld  not  well  be  counted  for 
6 secs. ; it  was  also  exceedingly  rusty.  Its  present  pitch,  so  far 
as  I could  ascertain,  is  A439'9,  so  that  it  has  lost  V 1'2,  owing  to 
ill-treatment.  This  is  the  largest  loss  in  any  tuning  fork  I have 
yet  been  able  to  ascertain  [see  Art.  lOabove,  and  A441'8,  [l)A44-3'2 
below) . 

A441'2,  EC  524-7  [MC527-8,  JC529‘4],  S3'05.  (EUis.)  1878, 
ILondon,  Covent-garden.  Pork  then  in  possession  of  Messrs. 
Bryceson  (sinco  retimed),  giving  the  pitch  to  which  the  organ  at 
Covent-garden  Opera  was  tuned  in  1878.  In  1879  it  was  raised  to 
A44o'6,  which  see,  while  in  the  theatre  itself  Mr.  Hipkins  obseiwed 
it  by  beats  with  his  own  fork  as  A 449‘7,  which  see.  Mr.  Hipkins 
also  recorded  the  pitch  of  the  harmonium  at  Covent-garden,  June, 

1877,  as  A449-2,  and  in  July,  1878,  as  A447'5,  while  the  orchestra 
at  this  last  date  was  A 449‘9.  See  these  numbers.  Tlie  heat  of  the 
theatre  sharpens  the  organ,  so  that  when,  in  1879,  Mr.  Pitman, 
the  organist,  adopted  the  plan  of  keeping  the  A of  the  organ  going 
for  half  an  hour  for  the  band  to  time  by,  the  pitch  rose.  In  1880, 
the  pitch  is  to  be  reduced  to  the  Erench  A 435-4. 

EA  441 -3  [:>E1 438-8,  JA  437-3],  C 524-8,  S 3-05.  (EUis.)  1842, 
Xondon.  Pork  bought  about  1842,  when  klr.  EuUah  was  ghing 
lessons  in  singing  on  Wilhem’s  method,  and  issued  by  his  autho- 
rity, stamped,  “Do.  512,  -vib.  per  sec.  C.  J.  W.  Parker,  West 
Strand.”  Another  copy  issued  at  the  same  time,  and  bought  by 
!Mr.  de  Pontigny,  measured  C 525-06,  or  within  0-2  -rib.  of  the  same 
pitch.  The  eiTor  was  therefoi^e  not  the  fork  maker’s.  In  his 
report  to  the  Societj^  of  Aids  on  Cnifoim  Musical  Pitch,  3rd  June, 
1859,  IMi’.  HuUah  says  that  the  original  of  this  fork  was  tuned  by 
the  siren,  and  that  it  had  been  largely  used,  and  that  several 
impoidant  organs  had  been  tuned  to  it,  and  also  states  ia  a note 
that  jMr.  J.  II.  Griesbach  had  measured  the  fork  by  his  process, 
and  found  it  C 521-6.  This  statement  shows  the  untrustworthi- 
ness of  both  methods.  A particular  point  had  been  made  of 
reaching  C 512,  and  C 524-8  resulted,  being  S -43  too  sharp,  that  is 
very  nearly  a quarter  of  a tone,  and  not,  as  kir.  HuUah  says,  a 
.quarter  of  a semitone. 

* (1)  1E1441-7  [JA  441-0,  EA  446-1],  MC52S-4  [JC  53P7,  EC 

530-.5],  472-6,  S 3-07.  (Ellis.j  1690,  Hampton-comd.  Bem- 

biardt  Schmidt’s  Organ.  Pirstly,  a pipe  (12  in.  long  and 

1-2  in.  in  diameter),  belonging  to  this  organ  before  it  was  altered 
by  Messrs.  HiU  and  Sons,  and  in  possession  of  Messrs.  Broadwood, 
was  measru-ed  as  470-9,  at  first  ; but  after  the  mouth  had  been 
cleaned  at  472-9  and  472  3,  mean  472-6,  here  adopted,  aU  reduced 
to  59®P.  Messrs.  HUl  informed  me  that  they  had  not  altered  the 
•pitch  of  C wheir  repa,mng  the  organ.  Secondly,  on  15th  August, 

1878,  1 measured  the  pitch  of  C of  the  Choir  (Organ  at  Hampton- 
courd  Palace  as  C 528-7.  (See  1^IA442.)  Thirdly,  on  14th  October, 
1878,  I measured  at  Messrs.  HiU  and  Sons’  a perfectly  rmtouched 
1 A from  the  old  Echo  Organ  at  Hampton-corud.  I had  to  tune  a 
pipe  to  the  Octave  below,  as  my  measurmg  forks  did  not  reach  so 
high,  and  this  gave  me  A 441-25  at  59°  Pahr.,  whence  MC  527-9. 
Porudhly, Dr.  Pobert  Smith  (“Harmonics”  1859,  p.  192)  meas-ured 
Ms  Trinitj’  CoUege  Organ  D,  which  was  B.  Schmidt’s  original  C 
(for  the  pipes  had  been  shifted),  in  September,  “ at  temperate  or 
thereabouts,”  as  V524;  in  November,  when  “ cold,”  as  V 508;  and 
rnAugust,  when  “pretty  hot,”  as  V 536.  If  we  assume  “pretty 
hot”  to  mean  72°  Palir.,  “ temperate  or  thereabouts”  to  be  50j°, 
and  “cold”  to  be  21°  Pahr.,  which  is  possible,  then  the  numbers  of 
-these  three  temperatures  gives  the  onginal  C as  528-8,  528-6,  and 
528-1  respectively,  which  agrees  remarkably  weU  -with  the  above 
MC  528-4.  Dr.  B.  Smith’s  method  of  meas-uring  by  a weighted 
■stidng  was  perhaps  not  safe  -within  4 or  5 -vib.,  and  the  method  of 
reduction  of  temperature  is  also  not  perfectly  safe.  Prom  these 
measurements,  there  can  be  little  doubt  that  this  was  one  of 
Bernhardt  Schmidt’s  pitches,  (klr.  T.  HiU  is  positive  that  there  is 
mo  trace  of  the  pipes  ever  ha-ving  been  shifted.)  But  it  also  seems 
to  be  certain  that  he  used  a sharper  pitch  at  St.  James’s  Chapel 
Poyal,  and  Diuham  Cathedi’al.  (See  A 474-1.)  What  he  used  at  St. 
Paul’s  cannot  be  inferred -with  certainty.  (SeeA444-7.)  TheTemple 
organ  is  also  doubtful.  AU  these  organs  seem  certainly  to  have 
.this  pitch  at  one  time,  and  both  the  Temple  and  St.  Paul’s  were 
flattened  by  Bishop.  (See  end  of  remarks  on  (1)  A422-5.) 

(2)  MA441'7.  (HUl.)  1814;),  London ; WhitehaU,  Banqueting- 
j oom.  Mr.  T.  HiU  says  that  this  organ  was  sharp,  and  of  the 
same  pitch  as  Hampton-court  before  he  altered  it ; but  it  had 
been  altered  by  Elliott  in  1814.  It  is  possible,  however,  that  it 
was  oiiginally  as  shai-p  as  the  original  Durham  organ  (see  A 474-1), 
■before  IMr.  HiU  had  to  deal  -with  it.  It  was  the  first  organ  built 
by  Bcimhardt  Schmidt  in  England.  Indeed,  it  is  said  that 
Chai-lcs  II.  sent  for  him  on  purpose  to  build  it.  It  was  always  in 
the  1 anqucting-room ; so  that  it  escaped  the  flames  when  the 
ehapcl  was  bumcd,  and  George  I.  afterwards  opened  the  ban- 
quetting-rocm  as  the  Chapel  Eoyal.  PurceU  was  organist  there. 

(.3)  A 441-7.  EC.525-3  [MC528-4,  JC530'0],  S3-07.  (De  Pi'ony, 
from  do  la  Page  ) Paris,  1832.  Pi-oposed  as  a standard  by  De  Prony, 
according  to  A.  do  la  Page.  It  wUl  be  observed  that  the  EC  and  JC 
■here  ai-o  difPcrcnt  from  what  they  are  in  (1)  MA 441-7.  The  reason 
is  tliat  here  they  are  taken  from  an  original  A,  and  there  from  an 
original  BJlat. 

* (4)  EA  44L7  [MA 4.39-1,  JA 4.37-8],  C 525-3,  S 3-07,  pressure 
2?  inches.  (EUis.)  London,  Aug.  1878.  Standard  pipe  of  Messrs. 
Hill  and  Sons,  organ-builders.  Here  again  the  numbers  are 


different  from  (1)  IMA  441-7,  because  they  are  calculated  from  an 
origmal  C. 

A 441'8,  EC  52.5-4  [MC  5-28-6,  JC  530-2],  S 3 07.  (Scheibler, 
“Tonmesser,”  p.  53,  given  as  A441-625,  here  reduced  to  5-9°  Pahr.) 
1834  c,  BerUn  ; Opera.  Considered  by  Scheibler  a trustworthy  fork 
of  the  BerUn  Orchestra  ; but  he  was  certain  that  BerUn  forks 
varied  Vl-5  to  V 2,  and  thought  this  sufficient  to  make  a part 
possible  or  impossible  to  a singer.  M.  CavaUle-Coll,  who  cites 
this,  also  cites  A 441-025  as  a pitch  of  the  Vienna  opera  measured 
by  Scheibler,  but  I do  not  find  it  m his  book.  This  fork  was  foimd 
at  the  same  time  and  place  as  A 441-1;  it  has  been  a good  fork, 
and  can  easUy  be  counted  for  10  seconds,  but  it  is  very  laisty.  It 
now  measures  A 440-9.  Hence  it  has  lost  VO-9.  The  other  fork 
had  lost  V 1-2.  The  beats  between  the  forks  in  Scheibler’ s time 
were  0 76  per  second.  They  were  now.  by  the  measurements,  1-07, 
and  by  observation  10,  which  was  difficult  to  observe  -with  accu- 
racy on  account  of  the  badness  of  the  other  folk.  Hence  the  beats 
between  them  have  increased  -24  to  -3.  This  is  accovmted  for  by 
the  difference  of  their  loss,  12  — -9  = -3.  This  loss  by  rust  is  con- 
siderable. Large  forks  do  not  seem  to  suffer  so  much.  Scheibler’s 
V 219,  found  at  the  same  time,  is  now  V 218- .G,  and  hence  has  lost 
-23  by  mst-  (See  A443  2 below,  and  Art.  10  above.) 

- (1)  MA  442  0 -iIO-0,  EA  444-6],  C 528  7,  S 3-08.  (EUis.) 

London,  1690.  B.  SchnUdt's  Oi-gan,  at  Hampton-court.  measured 
from  the  unaltered  C of  the  choir  organ  (see  M A 441-7  . Messrs. 
HiU  had  altered  the  temperament  to  equal,  and  I measured  their 
EA  445,  which  agi’ees  closely  -n-ith  the  above.  AU  reduced  to  59° 
Pahr. 

(1)  A442‘5.  EC  526-2  ]MC 529-3,  .JC 532-0],  S310.  (Delezenne.) 
1854,  Paris  ; ItaUan  Opera.  As  determined  by  reeds  gi-sing  that 
pitch,  for  which  there  is  no  other  authority. 

(2)  A442'5.  (Er.  Com.)  1859,  Pi-ance ; Toulouse,  Opera. 
(See  (2)  A437  0.)  Pork  sent  by  M.  Meriel,  Director  of  the  School 
of  Music  at  Toulouse. 

(3)  A442'5-  18.59;  Brussells.  Theatre.  Pitch  recommended  and 
used  by  M.  Bender,  Musical  Dii-ector  to  the  King  of  the  Belgians, 
a quarter  of  a tone  flatter  than  his  miUtaiy  pitch,  A 455"5,  which 
see. 

* A442'7,  EC  526-5  [MC 5-29-6,  JC.531-2],  S3-11.  (ElUs.)  1878, 
Austria.  SmaU  Pranciscan  organ  at  Vienna,  kept  at  modem 
pitch  (compare  St.  Stefan,  A H3-2)  for  the  purpose  of  musical 
services  and  perfoimances  (“  zur  Beniitzrmg  bey  musikaUsehen 
Aemtem  Oder  Auffuliiumgen”).  Prom  a fork  tuned  for  me  by 
Organ-buUder  Uilmann,  who  also  tuned  C525  5,  sho-wing  that  the 
temperament  was  equal,  but  not  quite  perfect.  (See  large  organ, 
A 457-6.) 

(1)  44-3-0,  EC  526-8  [MC  529-9,  JC  531-6],  S 312.  (Pr.  Com.) 
1859  ; Bordeaux,  Opera.  Apparently  the  fork  sent  by  Jl.  Mezerai, 
conductor  of  the  orchestra,  who  said  that  he  first  adopted  the 
Paris  pitch,  A 448.  but  found  it  fatigued  his  singers  too  much. 
Yet  the  difference  between  that  pitch  and  this  is  barely  a comma. 

(2) A443'0.  (Pr.  Com.)  18.59,  Germany,  Stuttgardt,  Opera. 

(1)  A 443-1,  MC  5.30-1  [JC  531-7,  EC  526-9],  S3‘12  ; pressure 
Sin.  (EUis.)  1815c,  Dm-ham ; organ  buUt  by  Bei-nhardt  Schmidt, 
as  altered  by  shifting.  One  of  the  ori^al  pipes,  2B^af,  was  of 
exactly  the' same  dimensions  as  that  from  Hampton-court  (see 
A 441-7) ; but,  as  it  had  been  pieced  by  Bishop,  I selected  the  2 A, 
which  was  unpieced.  It  is,  however,  certain  that  this  2 A was 
originaUy  Schmidt’s  2 G sharp,  giving  A 474-1,  which  see.  The 
pre'sent  organ,  by  TTUIis,  is  in  his  o-wn  pitch  (see  A 444-7). 

(2)  A 443-1,  EC  527-0  [MC  5.30-1,  JC  531-8],  S 3-12.  (EUis.) 
1869,  Italy  ; Bologna,  Liceo  Musicale.  Pork  sent  officiaUy  to  the 
Society  of  Arts  as"" representing  the  pitch  used  at  this  Liceo.  Mea- 
sured graphicaUy  by  Sig.  Lorenzo  della  Casa,  Pi’ofessor  of  Physics 
at  Eoloana,  and  the  engineer  Sacchetti,  and  by  the  sii’en  by  Sig. 
Carlo  Verardi,  Professor  of  Music  there,  as  443-88  ; apparently  a 
mean  of  many  attempts.  Meant  for  A 444. 

(1)  A 443-2,  EC  527-1  [MC  530-3,  JC5319],  S3-13.  (Scheibler, 
as  cited  by  Delezenne,  who  gives  A 443-0;  but.  if  Scheibler  pub- 
lished the  numbers,  they  must  be  reduced  to  59°  Pahr.,  as  above.) 
1834,  Vienna  ; Sti’eiche'r.  Although  I cannot  find  this  pitch  in 
Scheibler’s  “ Tonmesser,”  a fork,  -nith  diverging  prongs,  and  very 
msty,  was  found  at  the  same  time  as  the  forks  A 441-1  and  441-8, 
beairng  the  name  “ Streicher,”  in  ink,  inside  one  prong.  The  fork 
now  measures  A 442-78 ; hence  it  has,  apparently,  lost  V 0-43  by 
rast,  which  is  not  excessive.  (See  Art.  10,  above.) 

* (2)  A 443  2,  EC  527-1  [MC  530-2,  JC  531-7],  S 3-13.  ^EUis.) 
1878,  Austria  ; Vienna,  St.  Stefan  Cathedral  Organ.  Prom  a 
fork  especiaUy  tuned  for  me  by  the  Organ-buUder  LTlmann,  giving 
A 440-1  at  9°'E.  The  pitch  was  intended  to  be  the  same  as  the 
opera  (see  A 446-8),  and  the  organ  was  tuned  to  the  same  fork. 
If  so,  there  must  have  been  an  insufficient  aUowance  for  tem- 
perature. This  is,  however,  a modem  pitch,  and  does  not  at  aU 
represent  the  ancient  pitch  of  this  organ,  which  was  a very  old 
one  when  described  by  Hopkins  (“  Organ  ” ed.  1870,  p.  406). 

(1)  A 443-3.  EC  527-1  [MC  530-3,  JC531-9],  S 3’13.  (IVolfel.) 
1836,  Paris  ; AVolfel’s  pianos.  CavaUle-Coll,  -who  cites  this  pitch, 
explains  that  WIfel,  a pianoforte-maker  in  Paris,  made  a tono- 
meter for  himself  from  Scheibler’s  description.  Delezenne  and 
de  la  Page  attributes  the  measurement  to  Scheibler,  but  I find 
nothing  a'bout  it  in  Scheibler’s  works. 

(2)  A 443-3.  (Pr.  Com.)  1859,  Germany,  Gotha,  Opera. 
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• EA443  4 [HA 440-8,  JA439  4],  C527'3,  S313.  (EUis.)  1878, 
London  ; Messi-s.  Bryceson’s  standard  pipe. 

A443'5.  EC 527-4  [HC  530-5,  JC  532  2],  S 314.  (Fi’.  Com.) 

1859,  Germany,  Bmns'Kick,  Opera.  Fork  apparently  sent  by 
Kapellmeister  Franz  Abt. 

• (1)  EA  443  7 [HA  441-0,  JA  439-6],  C527-6,  S3-14;  pressure, 
Sin.  (Ellis.)  Eng-land  ; SaHsbmy,  St.  Edmund’s;  the  pitch 
subsequently  raised.  Fi’om  a pipe  at  Messrs.  Walkers.  Date 
imkno\m  ; pitch  apparentl}’  modern. 

z * (2)  EA  443  7-  (EUis.)  London,  St.  George’ s-in-the-East. 
t From  a pipe  in  possession  of  Messrs.  Mhilkers. 

i EA 444*0  [MA 441-4,  JA440],  C52S,  S3  16.  1860.  Intended, 

■ but  uuexecut^  standard  of  the  Society-  of  Ai-ts.  For  real  standards, 
see  A 449-4  and  445  7 ; and  for  copies,  see  A448  0,  448-4,  445-1. 

. Tliis  -was  also  proposed  by  M.  Aristide  CavaiUe-CoU  in  1858  (see 
A 444-3). 

E*^444'2  [JA  440-2,  ]\Lk 441-5],  C 528-2,  S3-16.  (EUis.)  London. 
Old  fork,  date  unknown,  marked  “ C.,  PliUharmonic.”  I cannot 
assi;^  a date,  but,  as  it  does  not  belong  to  the  old  C 528  pitch,  I 
put  it  in  eq.  temp. 

• A444  3,  EC 528-4  [MC 531-5,  JC 533-1],  S3-17.  (CavaUl^-CoU, 
“duTon  Xoi-mal,”  p.  13.)  1840.  Fi-ance ; St.  Denis,  cathedral 

• organ,  as  re-buUt  by  M.  CavaUle'-Coll,  -who  advocates  the  use  of 
A 444,  EC  528  for  the  standard,  lUce  the  Society  of  /Arts. 

(1)EA444'5  [MA 441-0,  JA  the  same],  EC 528-5  [MC527  5, 
JC 529-2],  16F  44  098,  S318  (De  Prony,  “Mec.  Anal.,”  Part  2,  p. 
495.)  1815,  Paris.  It  -was  deteiTnined  as  the  unison  of  a brass 
-vrii'e,  1-48  metres  long,  -weighing  12-783  millegrammes,  and 
stretched  by  a weight  of  15,000  miUe^ammes.  The  usual  formula 
(Art.  13,  note  5)  gives  the  same  resiUt.  Of  course,  there  is  consider- 
able uncertainty.  Possibly  both  tliis  experiment  and  the  former 
(A  438-2!  referred  to  the  same  real  pitch,  but,  if  so,  as  they  differ 
by  V 6-3,  they  would  serve  to  show  the  untrustworthiness  of  the 
method.  De  Pi'ony  uses  equal  temperament  only,  and  considers 
that  this  pitch  is  that  of  the  actual  orcliestra,  which  he  says  is 
about  one-twelfth  of  an  octave  above  the  old  ton  d’eglise  em- 
ployed by  Sauveur.  He  reduces  this  and  the  experiment  in 
EA  438-2  to  give  C 132  29  and  C 130  36  (which  .should  be,  taking 
equal  temperament,  EC  13214  and  EC  130-28).  Tlien  he  reduces 
both  by  one  semitone,  and  obtains  what  he  supposes  to  be  the  old 
ecclesiastical  pitches,  C121  and  C 123  (which  should  have  been 
C 124-7  and  C 122  97) ; and  he  then  compares  them  with  Rauveur’s 
C 122  (which  should  have  been  C 120  875,  see  A406  6).  The  whole 
process  is  entirely  en-oneous.  Equal  temperament  shovdd  not 
have  been  employed,  nor  can  the  orc]ie.stral  pitch  of  1815  be 
a-s-sumed  as  the  ton  de  chambre  of  the  ton  d’(iglise  of  1713;  nor, 
finaUy,  does  Sauveur  represent  his  pitcli  as  the  ton  d’f^glise.  The 
mean  of  the.^e  two  exi)eriments  of  de  Prony,  is  EA441-.35.  M. 
Cavailld-CoU  (“Du  Ton  Xcmnal,”  p.  13, 1 cites  from  de  Prony  the 
mean  of  two  experiments  in  1832  (instead  of  1815)  as  A 441-915. 
Can  they  be  corrections  of  the  same  ? 

(2)  444'5,  EC  52.S-6  [MC  531-74,  JC  5.33  .3],  S 318.  (Lissajous, 
from  de  la  Page).  18.58,  Madrid,  Theatre  Eoyal.  Sent  to 
Adiicn  de  la  Fage  by  D.  Hilarion  Eslava,  INIaitre  de  Chapelle 
to  the  Queen  of  Spain.  Tlie  ton  de  chapelle  is  said  to  be  an  equal 
semitone  flatter.  (See  A 419  6.)  [French  pitch  was  adopted  by  the 
Spani.sh  Government,  18th  March,  1879.] 

• EA444  6 ;MA  44-2,  JA  440-6],  C 528-7,  S .3-18.  (Ellis.)  1877, 
London  ; St.  Paul’s  Oig-an.  Fork,  in  pos.session  of  Mr.  Hipkins, 
timed  to  a piano  which  had  been  tuned  to  St.  Paul’s  organ  for  the 
performance  of  tlie  P.is.rion  Music  in  March,  1877,  and  had  been 
obsciwed  by  the  organist.  Dr.  Stainer,  to  go  well  i\-ith  it.  But  this 
was  after  the  organ  had  been  adju.sted  and  almost  rebuilt  by 
WiUis  to  his  omi  pitch,  A 415  2,  which  is  only  V 6 sharper  than 
the  above,  .and  hence  implies  th.at  the  piano  was  tuned  to  the 
organ  at  .57  .5®Fahr.  in  place  of  59°  Fahr. 

• A444  7.  EC .528-9  [MC 5.32-0, .5.^3-6],  S.318.  (Ellis.)  1879,  Eng- 
land. Dm-ham  Cathedral  organ,  after  it  had  been  rebuilt  by  Willis 
to  hi.s  own  pitch,  A 44.5-2,  from  which  my  measurement  differs  by 
only  VO-5,  and  considering  that  the  Durham  organ  was  measured 
in  the  organ  at  44^  Fahr.,  and  ^Ir.  Willis’s  standard  pipe  sepa- 
rately at  61-.5°  Fahr..  and  then  both  reduced  to59°Fahr.,  itshows 
a ver^'  satisfactorj-  agreement. 

(1)  A 444  8 EC  528-9  [MC  .5.32  0,  -IC  5.33-7],  S319  (Fr.  Com.) 
18.59,  Italy,  Turin,  Opera.  Tliis  was  apparently  the  fork  sent  to 
the  Commi.'sion  by  M.  Coccia,  director  of  the  Philh.armonic  Society 
at  Turin,  and  mnfiotro  di  cnpdla  of  the  Cathedral  of  Xovara.  M. 
Coccia  .cays  that  this  pitch  is  the  mildest  [il  piu  mite)  that  he  has 
met  with. 

(2)  A 444'8  Fr.  Com.)  1859,  Germany,  Weimar,  Opera. 

(.3)  A 444  8 (Fr.  Com.)  1859,  Wiirtemberg ; concerts.  Fork 
apparently  sent  by  Herr  Jo.seph  Abenheim,  Kapellmeister. 

(1)  A 444  9,  EC.529-1  [MC5.32-21,  .TC .5.33-8],  S319.  (Lis.sajous, 
from  de  la  Fage.)  Xaples,  18.57  ; San  Carlo.  Fork  sent  by 
Mons.  E.  GuilLaume,  conductor  of  the  band  of  the  Theatres  Royal, 
Naples,  to  the  ^French)  Society  of  Pianoforte-makers. 

^2)  A 444  9.  (Bbpkins.)  1880,  London  ; her  Majestj-’s  Opera. 
Fork  of  tho  theatre.  See  (2)  A4.361,  and  (2)  A445-5. 

(1)  A445  0.  EC .529-2  [MC.532-.3,JC 5.34],  R. 3-20.  (XUke.)  1862. 
Au-stria,  Vienna,  Pianos.  The  piano  of  Kapellmeister  Pioch, 
while  the  opera  was  at  A 466,  which  see ; and  also  A 45P. 

(2)  A 445  0-  (Schmahl.)  Germany,  Hamburg.  This  is  given 


me  by  Hen-  Schmahl  (see  A 494-5)  as  the  “ old  Hambimg  pitch,” 
but  at  what  date  is  not  stated. 

(1)  A 445  1,  EC529-3  [MC  532-4,  JC  5.34-1],  S 3-21  (Scheibler’s 
“Tonmesser,”  p.  53,  No.  VI.,  given  as  444-87,  at  69°  Fahr.,  and  here 
reduced  to  59'°  Fahr.).  1834c,  Vienna,  Opera.  Fork  belonging  to 
Scheibler  or  his  friends,  the  highest  of  six  of  Vienna,  of  which  he 
gives  the  measure,  and  he  considers  it  to  be  a “ monstrous  growth  ” 
(Ausjoucks).  This  is,  apparently,  the  foi-k  cited  as  A 445  by  Dele- 
zenne  (Lille  Mem.,  1854,  p.  15),  and  also  by  Cavaill(i-Coll  (“Du 
Ton  Normal,”  p.  13).  It  is  cited  both  as  A 415  and  A 445-44, 
apparently  by  de  la  Fage,  who  gives  the  latter  number  to  the 
Vienna  Conservatoire. 

(2) EA  445  1 [MA  442-5,  JA  441-1],  C 529  3,  8 3 20.  fElKs.) 
London,  1878.  Fork  sold  by  Cramer  as  Society  of  Arts  pitch,  in 
possession  of  Messrs.  Bishop,  organ-builders. 

*EA  445  2 [MA  442-5,  JA44F2],  C 529-4,  S 3-20-  (Ellis,  at 
59®  Fahr.),  London.  Church  pitch  of  Mr.  Henry  Willis,  to  which 
are  tuned  the  present  organs  of  St.  Paul’s  and  Durham  Cathedrals 
(see  A 444-6  and  A 444-7),  and  also  of  Salisbury  Cathedral,  built 

1878,  of  Glasgow  Cathedral  (Established  Church  of  Scotland) , and  the 
new  Episcopal  Cathedral  of  St.  Mary,  Edinburgh,  aU  recently  built 
by  Mr.  Willis.  This  pitch  was  derived  from  a pipe  tuned  at  65®  Fahr. 
to  a Society  of  Arts  fork,  by  an  unknown  maker,  now  mislaid. 
Now,  the  pipe  giving  C 529  4,  at  59®  Fahr.,  -will  sound  C 532-7,  at 
65®Falu’.,  w'hence  we  derive  EA  447-9.  This  makes  it  probable 
that  it  w-as  one  of  Cramer’s  forks  (see  A 448-4).  It  w’as  really 
flatter  than  Griesbach’s  C 534-46,  intended  for  C 528  (see  A 449  4). 
I am  much  indebted  to  Mr.  Willis  for  much  polite  attention  re- 
specting his  organs. 

A 445  4,  EC  529-7  [MC  532-9,  JC  534-5],  S3-21  (Delezenne.) 
Vienna,  1!^5 ; Conservatorium.  Fork  obtained,  and  lent  to  M. 
Delezeime  by  M.  Marloye. 

(1)  EA445'5  [MA442-8,  JA44F5],  C529-7,  S3-21.  (EUis.) 
London,  1860.  Copy  of  Broad  wood’s  medimn  pitch,  made  for  the 
Society  of  Ai'ts,  1860  (see  EA445’9  and  446-2). 

(2)  A445’5.  (Hipkins  and  Ellis.)  October,  1879,  London.  Her 
Majesty’s  Opera  band  during  performance,  from  a fork  tuned  by 
JL'.  Hipkins,  and  measured  by  me  (see  (2)  A 444-9). 

A 445'6,  EC 529-9  [MC 533-1,  JC 534-7],  S 3-22.  (Ellis.)  1879,' 
Londou,  Co  vent-garden.  Fork  in  the  possession  of  Jlr.  Pitman, 
organist,  and  Sig.  Vianesi,  conductor,  to  -w-hich  the  organ  at 
Covent-garden  Opera  was  tuned  at  the  beginning  of  the  season  of 

1879.  Mr.  Pitman  said  that  the  new  pitch  was  settled  at  the  end 
of  the  prerious  season,  because  it  was  impossible  to  get  the  oboe, 
bassoon,  and  flute  to  play  at  a lownr  pitch.  He  also  said  that  the 
singers  themselves,  having  been  used  to  a higher  pitch,  objected 
to  using  a low  one.  Dm-uig  actual  performance,  w'hen  the  organ 
A was  given  out  for  the  band  to  tune  from,  JVIi’.  Hipkins  fovmd 
A 449-7;  see  also  A 441 -2. 

A445'7,  EC 530-1  [MC  533-2,  JC 534-8],  S3-22.  (Ellis.)  1860, 
London.  Fork  made  by  Mr.  J.  H.  Griesbach  to  represent  2 A 
equally  tempered  to  his  1 C 528,  which  was  reaUy  C 534-46  (see 
A 449-4).  The  box  containing  it  says  : — “ The  Pitch  of  the  Fork 
produemg  the  note  2 A [in  musical  notation]  derived  from  the 
above-named  1 C [also  in  musical  notation],  wns  obtained  by  a 
monochord,  the  length  of  its  .string  20  in.,  tuned  to  the  note  2 C 
[in  musical  notation]  from  the  1 C 528  \dbrations  in  a second,  the 
whole  length  of  string  being  equal  to  1,000,  the  tempered  2 A is 
produced  by  ‘594  thousands.”  It  should  be  -5946036.  With  so 
short  a string,  tuned  to  the  Octave  bedow  by  ear  only,  errors  were 
inevitable.  It  is  remarkable  that  this  pitch  is  more  nearly  what 
was  w’anted  (A  444)  than  Griesbach’s  C 534-46  (see  A 449-4).  Fork 
lent  by  the  Society  of  Arts.  (See  (2)  A 448-4.) 

*=(1)  MA  445  8 [JA  447-2,  EA  4.50  2],  MC  533-3  [JC  536-6, 
EC  535-4],  2 B Jiat  477  ; pressure,  2|  in.  ; S 3-23.  (Ellis.)  Experi- 
mental pipe,  intended  to  be  an  exact  copy  of  the  Hampton-court 
By/ff<pipe  (see  A441'7).  The  length,  diameter,  and  pre.ssure  of 
wind  were  the  .same  ; yet,  instead  of  472-6,  I obtained  477.  The 
difference  must  have  been  in  the  mouth,  foot,  and  newness,  and 
serves  to  show  the  kind  and  amount  of  error  (SO-15)  that  may  be 
expected  in  the  numerous  cases  where  I have  had  new  pipes 
constructed.  Under  3j^  in.  and  4 in.  pressure,  the  pipe  gave 
B//a<  478-1  and  480-01,  whence  MA  446  8 and  448  6.  But  the 
pre.ssure,  2|  in.,  has  been  retained  here  because  it  was  that  used 
at  Hampton-court,  w'here  the  original  pipe  existed. 

(2)  A 445-8,  EC  530-15  [MC 533-33,  JC535],  S3-23.  (Lissajous, 
from  de  la  Fage.)  1856,  Paris,  Opera.  Exact  pitch,  on  the 
authority  of  M.  Bodin,  professor  of  the  piano  and  harmony. 

(3)  EA445  8 [MA  443-1,  JA  441-8],  C530  1,  S3-23;  pressm'e, 

3 in.  (Ellis.)  30th  September,  1867,  London,  Exeter-hall.  Both 
organs,  bruit  liy  Messrs.  Walker ; measured  from  a pipe  of  the 
larger  organ  in  their  possession.  It  has  since  been  sharpened  to 

A 447-3. 

EA  445-9  [MA 443-3,  JA 441-9],  C 530  3,  S3-23.  (ElKs.)  Lon- 
don, 1849-51.  Broad  wood’s  original  medium  pitch,  belonging  to 
the  widow  of  the  tuner  Alex.  Finlayson,  wKo  died  1854.  The 
original  fork  having  gone  out  of  the  possession  of  Jlessrs.  Broad- 
wood,  a copy  was  substituted  for  it,  C 530-6.  An  older  copy,  made 
for  the  Society  of  Arts  in  1860,  is  C 529-7.  These  different  values, 
529-7,  530-3,  530-6,  are  good  examples  of  the  errors  usually  made 
in  copjung.  (See  EA  445-5  and  446-2.)  This  pitch  was  chosen 
quite  empirically,  by  filing  down  an  older  fork.  The  present  fork 
is  the  one  of  w-hich  a copy  was  sent  to  the  French  Commission  on 
Pitch,  1859,  and  is  called  in  their  Report  No.  2,  A 4.52-5,  showing 
that  some  gi-ave  mistake  must  have  been  made  in  measuring,  cal- 
culating, or  printing. 
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(1)  A 446  0,  EC  530-4  rNC  633-5,  JC  535-2]  S3-23.  (Delezenne.) 
1854rt,  Paris;  Pley el’s  pianos.  Fork  given  to  Delezenne  by  M. 
Baimier,  organist  and  music-seller,  Lille. 

(2) A446  0-  (i!iake.)  1859,  Dresden,  Opera.  Ifo  authority  but 
Nake’s  own  is  given,  and  in  Dresden,  it  is  denied  tliat  the  pitch 
was  ever  so  high.  (8ee.  448-9.)  But,  during  the  performance,  the 
pitch  may  have  risen  with  the  temperature,  as  it  would  affect 
the  wind  instruments.  This  was  probably  the  case  here,  the 
pitch  being  taken  during  performance.  (See  A 445-6,  447-5, 
449-9.) 

(3)  A446’0-  fFr.  Com.)  1859.  Austro-Hungary,  Pesth,  Opera. 
Apparently  from  a fork  sent  by  the  Kapellmeister.  Herr  Franz 
Erkel,  who  considered  it  high  time  to  stop  the  irregularities 
which  had  been  hitherto  allowed  in  pitch. 

^ (4)  MA446'0,  MC -533-6,  B 7iaturali9S'G^;  pressiu-e, -3i  inches; 

B 3-23.  (Ellis.)  This  was  merely  an  experimental  pipe,' to  show 
the  effect  of  a difference  of  diameter,  when  the  length  remains 
unaltered.  This  pipe  was  12  inches  long  and  f inch  wide ; 
compare  A 445'8,  for  one,  12  inches  long  and  V2  inch  in  diameter  ; 

A 434-7,  for  one,  12  inches  long  and -75  inch  diameter.  The  follow- 
ing is  a comparison  of  results  : — 

Peessure. 

Diameter.  2|  inch.  3^  inch.  4 inch. 

1-2  in V 477-04  478-1  480'01 

[ -95  in.  V 486-87  488-71  490-49 

•75  in V 497-21  498-63  500-15 

(1)  EA  446-2  [HA 443-6,  JA  442-2],  C.530-6,  83'24.  (Ellis.) 
London,  DSt-lO.  The  copy  of  Broadwood’s  medium  pitch,  now 
used  in  their  house  for  pianos  not  meant  for  public  concerts.  See 
EA  445-9.  This  is  the  pitch  to  which  Hr.  Eandegger  has  adapted 
his  indications  of  compass  of  voice.  See  Art.  21  above. 

(2)  A 446  2,  EC  530-63  [MC  533-77,  JC  535-2],  S 3-24.  (Lissajorw, 
from  de  la  Fage.)  1856.  Paris,  Opera.  Fork  communicated  to 
the  French  Society  of  Pianoforte-makers,  1st  September,  1856. 

(-3)  A446'2  (Lissajous,  from  de  la  Fage.)  1856,  Paris 
Conservatoire. 

(4)  A 446-2,  EC 530-6  [MC  533-7,  JC.5.35-4],  S3-24.  (Fr,  Com.) 
1859,  Holland  ; the  Hague  Conservatoire.  Apparently  the  fork 
■sent  by  M.  Labeek,  director  of  the  Conservatoire  there,  who  said 
that  he  himself  had  had  to  contend  with  continual  rise  of  pitch. 

A 446-6,  EC  531-1  [MC531-2,  JC  536],  8 3-26.  (Delezenne.) 
Milan,  1845.  Fork  obtained  and  lent  to  M.  Delezenne  by  M. 
Marloye. 

A 446-7,  EG  531-2  [MC  534-4,  JC  536]  S3-28.  (Ellis.)  1876, 
London.  Eork  bought  at  Messrs.  Cramers’,  as  giving  concert 
pitch  ; I was  offered  the  Society  of  Arts  forks  if  I liked,  “ they 
only  differed  by  a shade.”  The  corresponding  C foi'k  bought  at 
ihe  time  was  C 533-24,  and  hence  not  quite  in  correct  tune  v.fth 
it.  I don’t  know  where  they  were  using  such  a pitch  at  the  time. 
But  I had  bought  a fork  elsewhere,  marked  “ A Walker,”  some 
years  before,  which  gave  A 446-4,  practically  the  same. 

(1)  A 446-8,  EC  532-5  [MC  535-7,  JC  536]  S 3-27.  (Delezenne.) 
Lille,  1851.  Festival  organ.  Fork  by  which  M.  Mazingue  tuned 
the  organ. 

(2)  A 446-8.  EC. 531-3  [MC  534-5,  JC  536-27]  B3-27.  (Ellis.) 
1878,  Austria,  Vienna.  Pitch  of  the  opera  from  a fork  sent  to  me 
by  the  organ-builder,  tJllman,  who  had  cliargeof  the  organ  there, 
as  the  pitch  to  wliich  it  was  tuned.  This  would,  of  course,  rise 
with  tlie  temperature  of  the  house.  In  1860,  French  pitch  was 
introduced  and,  was  still  the  rule  in  1869,  as  officially  cem- 
miinicated  to  the  Society  of  Arts.  Bee  A 435-4.  The  modern 
rise,  which  is  stated  to  be  several  years  old,  is  comparable  to  that 
of  Covent  Garden  Theatre.  See  A 441-2,  445-6,  449-9.  For  the 
pitch  of  the  Vienna  opera,  before  1859,  see  A 456-1.  To  the  above 
pitch  were  tuned  the  organs  of  St.  Stefan  (see  A 443-2),  St. 
Michael,  St.  Peter,  and  St.  Maria  Schnee  (formerly  Minoriten 
Kirche),  This  must,  however,  be  taken  only  as  the  mean  pitch. 
The  church  organ  of  St.  Michael  was  once  as  high  as  the  larger 
Franci.«can  organ  (see  A 457-58),  hut  the  pipes  have  been  pieced 
ihroughnut,  and  the  pitch  lowered,  (Abstracted  from  notes  by 
Herr  Ullinann). 

A447  0.  EC  .531-8  [MC .5.34-7,  JC  536-4],  S3-27.  (Fr.  Com.)  1859, 
France,  Marseilles,  Conservatoire.  M.  Aug.  Morel,  director  of 
the  School  there,  a branch  of  the  Paris  Conservatoire,  wished  to 
retain  old  French  pitch  in  order  to  preserve  the  brilliancy  of  the 
orchestra. 

A 447-3.  EC  .531-9  [MC.535-0,  JC  596-7],  B 3-28  ; pressure,  3 in. 
fEllis.)  1879,  London,  Exeter-hall.  Both  organs  biiiltby  Messrs. 
Walker;  from  a pipe  in  their  possession  (see  their  former  state 
B 415-8.) 

A 447-4,  EC  .532-06  [MC535-2,  JC5.36-9]  B3-29.  (Lissajous, 
cited  by  de  la  Fage.)  Paris,  1856;  Italian  Opera.  Fork  com- 
municated by  JI.  Bodin,  professor  of  the  piano  and  harmony. 

A 447-5,  EC  532-2  [MC  .5.35-3,  JC537-0J,  S3-29.  (Hipkins.) 
July,  1878,  London.  Harmonium  at  Covent-garden  opera.  See 
A 44 1-2. 

EA  4477  [MA  4.15-1 . ,IA  443-7J,  C 532-4  at  59«  F.,  S 3-29.  (Ellis.) 
1877,  Gloucester  Festival  organ,  built  by  Messrs.  Walker,  and 
subsequently  removed  to  Brecon;  tuned  especially  at  64^Fahr, 
to  a fork  sent  by  the  organist.  Mr.  Lloyd,  Mus.B.  Cantab, 
which  measured  'C-SV16  at  59^Fahr.  Hence  the  organ  pipe 


was  C 535-16,  at  64«  Fahr,  and,  consequently,  C 532-4  at  59®  Fahr. 
my  standard  temperature. 

(1)  A448-0.  EC.532-8  [MC535  0,  JC.537-6]  B3-3'.  (Delezenne.) 
1854,  Paris.  Opera  Comique,  as  determined  by  reeds  ; sold  as 
giving  that  pitch,  for  which  there  is  no  other  authorit}-. 

(2)  A 448  0.  (Lissajous,  in  Fr.  Com.)  1858,  France,  Paris  ; 
Grand  Opera. 

(3)  A448-0-  (Fr.  Com.)  18.59,  Belgium,  Libge.  Pitch  stated  by 
M.  Dussoigne-Mehul . director  of  the  Conservatoire,  to  be  the  same 
with  that  of  Paris.  He  wi.ched  to  adopt  this  pitch,  as  the  extreme 
limit,  to  prevent  farther  advance. 

(4)  A448"0.  (Fr.  Com.)  1859,  France.  Lyons,  Opera,  stated 
to  he  the  same  as  Paris.  M.  Georges  Hainl,  conductor  of  the 
m-chestra  at  Lyons,  thought  the  Paris  pitch  should  be  retained, 
although  it  was  so  high,  lest  the  brilliancy  of  the  orchestra 
might  be  impaired.  This  shows  how  merely  orchestral  the  i)itch 
h-ad  become. 

(5)  EA  448'0[MA  445-4.  JA 444],  C 3.32-8.  (Ellis.)  1877,  London. 
Copy  made  by  Mr.  Hipkins  of  a fork  shown  to  him  at  the 
Society  of  Arts  Booms  as  their  standard,  bat  different  from 
Griesbach’s.  See  EA  449-4. 

(6)  A448  0-  (Schmahl.)  1839-40,  Germany,  Hamburg.  Opera 
under  Krebs. 

(1)  A 448-1.  EC  .532-9  [MC  5,36-0.  JC. 5.37-7],  8 3-32  (Fr.  Com.), 
18.59,  Germany,  Munich,  Opera.  Fork  apparently  sent  by  Kapell- 
meister, Franz  Lachner,  who  was  warmly  in  favour  of  a settled 
pitch. 

(2)  EA  448-1  [MA  445-5,  JA  444-1].  C .532'9.  S3-.32.  (Ellis.) 
1878,  London.  Fork  in  the  possession  of  Messrs.  Bishop,  made 
by  VJalker.  No  other  note. 

A 443-2.  EC  .533-1  [MC  536-2,  JC  537-9],  S3-.32.  (Ellis.)  1869. 
Gei-rnany,  Leipzig,  Gewandhaus  Concerts.  Fork  sent  officially 
to  the  Society  of  Arts,  and  lent  for  measurement. 

A 448-3.  EC  .533-1  [MC  536-2,  JC  537-9]  S3-32  (Delezenne.) 
1854,  Paris,  Opera,  as  determined  by  reeds,  sold  as  giving  opera 
pitch.  They  beat  slowly  with  the  Lille  theatre  fork,  see  A 4.50-5, 
There  is  no  other  authority  for  this  pitch. 

(1)  A 448-4,  EC  533-25  [MC  536-42,  JC.533-1]:S  3-33  (Lissajous, 
cited  by  de  la  Fage.)  1857,  Berlin  Opera.  Fork  sent  by  Herr 
Taubei-t,  conductor  of  the  Opera  at  Berlin,  to  tlie  French  Society 
of  Pianoforte-makers. 

(2)  EA 448-4  [MA 445-8,  JA  414-4],  C.533-3,  S3-33.  (Ellis.) 
1860,  London.  Fork  purchased  at  Messrs.  Cramer  and  Co.,  the 
authorised  agents  of  the  Society  of  Arts,  stamped  “Society  of 
Arts.  C 528  vib.  per  sec.”  Another  copy  sold  by  Cramer  measured 
C .531-1,  and  I observed  that  most  of  the  copies  showed  me  brat  1 
or  2 in  a sec.  with  one  another.  (See  also  (2)  A 445-1,  445-7,  449-4. 
4.50-3.)  A fork  bought  at  the  same  time  as  tlie  first,  and  stamped 
“ Aeq.  tempt,  to  C528  vib.  per  sec.  Society  of  Arts,”  vas  exac  tly 
A 448-4,  and  hence  was  an  exact  EA  to  this  C,  but  not  to  C 528, 
which  would  give  EA444. 

A 448-8,  EC  .533-7  [MC  .5.36-8,  JC  5-38-5].  B3-34.  (Fr.  Com.) 
18-59,  Leipzig.  Fork  apparently  sent  by  Herr  Ferdinand  David, 
director  of  the  Leipzig  Conservatoire,  who  expre.ssed  himself 
strongly  in  favour  of  a iiniform  pitch  as  “putting  an  end  to 
manjT doubts,  annoyances,  and  even  caprices.” 

A 449-0,  EC  .533-96  [MC  .537-13,  JC  528-8],  S3-35.  (Lis-sajous, 
Bull.  80c.  Enc.  liv.,  1854.)  18.5-5,  Paris,  Opera.  Experiineids  made 
by  Lissajo-us  and  Ferrand,  a first  violin  at  opera.  It  is  stated 
that  Mai-ioye  could  find  no  fork  or  fixed  pitch  of  the  French 
Grand  Opera. 

A449'2  EC  534-2  [MC  5.37-4,  JC  539-0],  8 3-.38.  (Hipkins.) 
June,  187?’,  London.  Pitch  of  the  harmonium  at  Covent-gardtn 
opera.  (SeeA441-2.) 

(1) EA  449-4  [MA  446-8,  JA  445-4],  C 534-46,  S3-37.  (Ellis.) 
1860,  London.  Fork  made  by  Mr.  J.  H.  Griesbach,  for  the 
Society  of  Arts,  to  represent  its  proposed  standard,  1 C 528.  The 
box  containing  it  has  the  note  : — “ The  pitch  of  the  fork  produc- 
ing the  note  1 C [in  musical  notation],  528  vibrations  in  a second, 
v/as  obtained  by  my  apparatus,  for  registering  and  printing  the 
vibrations  of  strings,  shown  at  the  Exhibition  of  the  Society  of 
Arts,  1860.”  See  Art.  13  above.  Lent  by  the  Society  of  Arts;  a 
poor  fork,  which  can  scarcely  be  counted  for  10  secs.,  quite  unfit 
to  be  a standard.  See  A445‘7  and  448-4. 

(2)  A449-4  EC534-4[MC.537-6,JC539-.3],  8 3-37.  (Ellis.)  1869, 
Germanv ; Dresden  Opera.  Fork  sent  officially  to  the  Society  of 
Arts,  as  representing  the  pitch  of  the  Dresden  Band,  by  the  late 
Kapellmeister  Eietz,  who,  at  the  same  time,  says  that  the  Dresden 
pitch  is  A 446.  Both  are  apparently  errors.  Herr  Moritz 
Flirstenau,  the  librarian,  says  that  no  such  pitch  was  ever  used 
at  the  theatre,  and  sent  me  his  official  fork,  A 437-8  (see  A438-9), 
which  he  believed  to  be  A 440.  Herr  P-ietz  apparently  transcribed 
the  pitch  A 446  (which  see)  from  Nake,  and  sent  by  mistake  a 
Leipzig  Gewandhaus  fork  (see  A 448-2).  But  the  fork  is  officially 
sealed,  and  hence  I feel  bound  to  insert  it.  Lent  for  measure- 
ment by  the  Society  of  Arts. 

A449-7  EC  534-8  [MC  538-0,  JC  539-7].  S3-.38.  (Hipkins.) 
1879,  London;  Opera,  Covent-garden.  Pitch  of  the  band  during 
actual  performance.  Taken  by  beats  with  a measured  fork  while 
the  organ  A was  held  to  tune  from  (see  A 441-2  and  445-6). 
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A 449-8,  EC  534-9  FMC  533-0,  JC  539-7],  8 3-38.  (Fr.  Com.) 

1859,  Prague  ; Opera. 

(1)  EA449  9 [M:A447-2,  JA  445-8],  C 535,  8 3-39.  (Ellis.) 

1877,  London.  Copy  made  for  me  by  Mr.  H.  Keatley  Moore,  of 
Messrs.  Moore  and  Moore,  of  the  Standard  fork  used  by  Messrs. 
Collard,  supposed  to  be  meant,  for  the  Society  of  Arts  pitch  (see 
A 449-4,  448-4,  445  7). 

(2)  A 449  9,  EC  535-0  [MC  538-2,  JC  539  8],  8 3 39.  (Hipkins.) 

1878,  London  ; Cov^ent-garden  Opera.  Pitch  of  the  band  during 
actual  performance  (see  A 44T2  and  449-7). 

(1)  A 450-3.  EC 535-5  fMC 538-7,  JC 540-4],  83-40.  (Lissajous, 
cited  in  Fr,  Com.)  1856,  Milan  ; Opera. 

(2)  EA  450-3  [MA  447-6,  JA  446-3],  C 535-5,  8 3-40.  (Ellis.) 

1860,  London.  Copy  by  Mr.  Allen,  of  Percy-street,  of  Society  of 
Arts  standard,  lent  me  by  Mr.  Blaikley,  of  Boosey’s. 

A450-5.  EC535-6  [M0538-8,  JC540-6],  83-40.  (Delezenne.) 
Lille,  1848  and  1854  ; Opera.  From  forks  tuned  by  M.  Colin, 
Oboist,  during  the  performance  of  “ Robert  le  Diable,”  27  April, 
1^54,  between  the  acts,  and  carefully  verified.  It  was  on  the 
occasion  of  measuring  this  fork,  that  Delezenne  ascertained  the 
importance  of  having  a string  on  his  sonometer,  which  was  as 
thin  as  could  bear  the  strain  of  tuning.  Using  strings  of  -6154 
and  -1‘280  millimetres  in  thickness,  he  found  that  the  lengths 
which  gave  the  unison  to  the  fork  were  203-8  mm.  on  the  first, 
and  198-9  on  the  second.  The  former  gave  a pitch  of  V 439-645, 
and  the  latter  Y 450-4776.  He,  therefore,  believes  that  the  thick- 
ness of  the  string  produces  an  error  of  Y 10-8326,  or  8 0-42, 
(Lille,  mem.  1854,  p,  1.) 

EA450-6  FMA  448-1,  JA 446-7],  C536,  8 3-41,  (Ellis.)  1877, 
Glasgow  ; Public  Halls.  From  the  fork  settled  by  the  organist, 
W.  T Best,  and  the  late  Henry  8mart,  organist  and  composer, 
as  the  pitch  for  tliis  very  fine  organ,  erected  by  Messrs.  T.  C. 
Lewis  and  Co.,  of  Brixton,  lent  me  by  Messrs.  Lewis.  This  is, 
apparently,  a rather  sharp  Society  of  Arts  fork,  and  is  nearly 
up  to  concert  pitch. 

A450'8.  EC536-0  [MC  539-2,  JC540-9J,  8 3-42.  (Wieprecht, 
tjited  by  Fr.  Com.)  1858,  Germany,  Berlin;  Opera.  Original 
statement  not  found. 

A 4510.  EC  536-3  [MC  539-5,  JC  541-2],  8 3-43.  (Mahillon.) 

1879,  Bruxelles.  The  standard  for  brass  instruments  made  for 
the  Belgian  army,  by  Y.  Mahillon.  The  fork  sent  to  me.  sold 
commercially,  was  A 451-9,  and  as  M.  Mahillon  could  not 
guarantee  its  exactness,  I have  entered  the  pitch  as  it  exists 
theoretically-.  A large  fork  sent  to  Dr.  W.  H.  Stone  was  A 451-7. 
The  pitch  was  said  to  have  been  originally  determined  by  an 
optical  method  of  which  I do  not  know  the  details. 

(1)  A 451  5,  EC  .536-9  [MC  540-1,  JC  541-8],  83-45.  (Lissajous, 
In  Fr.  Com.)  1858  Russia,  St.  Petersburg!! ; Opera.  The  tuning- 
fork  sent  by  M.  de  L-.voff,  master  of  the  court  and  director  of 
the  Imperial  Chapel  at  St.  Petershurgh,  was  a C fork,  from 
which  this  A must  have  been  calculated,  and  as  the  three  C 
forks  of  Broadwood  were  misinterpreted  as  A’s  by  the  Fr.  Com., 
there  is  some  doubt  of  this  also.  M.  de  Lwoff  was  strongly 
against  a high  pitch,  and  considered  that  it  greatly  deteriorated 
stringed  instruments  by  imposing  thin  strings  on  them. 

(2)  A 451-5.  EC  533-17  [MC 540-12,  JC  541-8]  83-45.  (Haeke.) 
1862,  Germany ; Berlin  Opera.  Haeke  does  not  speak  con- 
fidently, as  if  lie  had  measured  it, 

(1)  A 451-7.  EC .537-4  [MC. 540-4,  JC  542-0],  8 3-45.  (Lissajous, 
from  de  la  Page.)  1867,  Milan  ; 8cala  Theatre.  Fork  com- 
municated to  A de  la  Fage,  by  the  director  of  the  Journal 
A’  Unioi‘  I’’'=^rum'  ntale. 

(2)  EA451-7,  'MA  449-1,  JA 447-7],  C. 537-2,  83-45.  (ElHs.) 
1878a,  London.  Fork  in  possession  of  Messrs.  Bishop,  marked 
C Philharmonic,  possibly  meant  for  the  same  pitch  as  A 452-5. 

A 451-8.  EC  .537-2  [MC  .540-4,  JC  542-1],  8 3-46.  (Fr.  Com.) 
18.59,  Berlin  ; Opera. 

A 4519.  EC  .537-4  'MC  540-6,  .TC  542.3],  8.3-46.  (Ellis.)  1878, 
London.  British  Army  Regulation.  Pitch  for  wind  instruments, 
from  a fork  sent  by  Dr.  W.  H.  8tone. 

A 452.  EC  537-5’:MC. 540-7,  JC  542-4].  8 3-46  (Fr.  Com.)  18.59, 
Lille  Conservatoire.  Apparently  the  fork  sent  by  M.  Yictor 
Magnien,  director  of  the  Imperial  Academy  of  Music,  a branch 
of  the  Paris  Conserv-atoire. 

EA  452  5 'MA  449-9,  .JA448-.5],C. 538-2,  8 3-49.  (Ellis.)  London, 
1352-1874.  Mean  of  the  pitch  of  the  Philharmonic  Band,  w'hile 
under  the  direction  of  Sir  Michael  Costa,  1846-1854 ; tuned,  in 
18.59,  by  Mr.  J.  Black,  of  Broadwood's,  from  records  made  by 
Mr.  Hipkins.  Retained  as  Broadwood’s  highest  pitch  till  1874, 
when  the  pitch  was  sharpened  at  the  instance  of  Mr.  Charles 
Halle,  see  EA  454-7.  Tliis  was  London,  No.  3,  of  the  French 
Commission  of  18-59,  w here  it  is  given  as  A 4-55,  showing  an 
inaccuracy  of  measurement,  calculation,  or  printing.  The  copy 
of  this  fork,  prepared  for  the  8ociety  of  Arts  in  I860,  was 
C538-1. 

A452  9.EC.5.38-6  [MC.541-8,  JC.547-2],  83-.50.  (Ellis.)  1878, 
London  ; Kneller-hall  Training  8chool  for  Military  Music.  From 
a fork  lent  by  Dr.  W.  H.  Stone.  The  fork  belonging  to  Messrs. 
Boosey,  hom-makers,  lent  by  their  manager,  Mr.  Blaikley,  gives 
A 452-5,  the  difference,  -4vib.,  is  merely  a difference  of  fork- 
makers.  Messrs.  Boosey  also  used  a fork  0 538  2,  which  is  in 
cl»se  agreement  with  the  calculated  EC  above. 


A 453-0.  EC 538-7  [MC 541-9,  JC 543-6],  8 3-50.  (Schmahl.) 
Gliickstadt,  in  Holstein.  Organ  built  1645;  improved  by 
8chnitger,  1665 ; examined  by  Herr  Schmahl,  in  1879,  who  found 
A between  Y445  and  444-5,  at  4°  R.  = 41°  F,  giving  A 453-3  or 
A 452-8,  at  59°  F,  for  which  I have  selected  4.53  as  a mean.  This 
cannot  be  distinguished  in  intention  from  Lehnert’s  positiv, 
Aio5-2,  although  it  is  80-09  flatter, 

EA  453-4  [MA  450-7,  JA  449-3],  C 539-2,  8 3-52.  (Ellis.)  London. 
Copy  by  Mr.  Allen,  of  Percy-street,  of  a fork  used  by  Sir  M. 
Costa,  at  Covent-garden  Opera ; date  unknown.  Sent  me  by 
Mr.  Blaikley,  of  Messrs.  Boosey. 

EA 453-9  [MA 451-2,  JA 450-0],  0539  8,  S3'54.  (Ellis,  at  59°  F.) 
London.  Concert  organ  pitch  of  Mr.  Henry  -Willis,  to  which  are 
tuned  the  large  organs  of  the  Albert  Hall,  and  Alexandra  Palace. 
This  important  pitch,  writes  Mr.  H.  Willis  to  me,  “ was  arrived 
at  by  actual  and  continued  observation  of  the  pitch  of  orchestras, 
especially  when  there  was  no  organ  to  embarrass  it.”  It  gives 
C 543-2  at  65°  F,  for  which  Mr.  Willis  e.stimated  it  at  C541.  At 
615°  F,  when  I measured  the  pipe,  it  was  C 541-2,  precisely  the 
same  as  Albert  Hall  when  measured  by  Mr.  Hipkins  (see  A 4.55-1). 
Mr.  Willis  builds  all  his  concert  organs  to  this  pitch,  thus  re- 
establishing the  old  differenee  between  chamber  (=  concert)  and 
church  pitch,  for  which  see  A 445  2. 

A454-0,  EC539-9,  [MC543-1,  JC544-8],  8 3-54.  (Naeke.) 
1862,  Austria,  Yienna.  Piano  of  Kapellmeister  Esser,  while  the 
orchestra  was  at  A 466,  the  fork  at  A 456-1,  and  the  piano  of  the 
other  Kapellmeister  at  A 445 ; see  those  pitches. 

EA454-I  [MA451-4,  JA450]  C540,  83-55.  (Ellis.)  London. 
Feb.,  1877,  Crystal  Palace.  From  a fork  in  Mr.  Hipkin’s  posses- 
sion, tuned  under  his  direction  to  the  piano  supplied  for  the 
Crystal  Palace  concerts  of  that  day.  N.B. — This  is  the  pitch 
wrongly  attributed  to  tlie  Philharmonic  of  that  date  in  my 
former  paper,  Boc.  Arts  Journal,  25th  May,  1877,  p.  683,  under 
C 544-3.  Dr.  Stone  had  an  A fork,  made  to  the  same  band  in 
March,  1877,  which  I measui-ed  by  Appunn  as  A 4.58,  and  on 
reducing  7 6 per  thousand,  this  will  become  A 454-6,  agreeing 
very  closely  with  the  above,  but  the  fork  having  been  lost,  I 
have  been  unable  to  re-measure  it. 

A 454-2.  MC543-4  [JC  545-0,  EC 540-2],  8 3-55.  (Ellis.)  171.5c, 
England,  London.  Yery  old  fork,  of  the  same  shape  and  work- 
manship as  Mr.  Driffield’s  tenor  A (see  A 419-9),  but  8 1-36 
sharper.  It  is  nearly  as  sharp  as  the  highest  London  pitch  in 
1879.  Found  in  Myatt’s  market  gardens,  Brixton,  March,  1878 
(gravelly  subsoil),  when  the  land  was  cleared  for  building,  and 
given  me  by  Mr.  Hipkins.  There  is  no  impressed  mark  upon  it ; 
but  it  was  written  on  with  ink,  and  this  has  left  a rust  mark.  The 
whole  fork  is,  however,  so  rusty,  and  the  surface  of  the  iron  so 
disintegrated,  that  it  is  difficult  to  discover  what  was  meant. 
To  the  naked  eye  there  seems  to  be  LA  on  one  side,  and  A on  the 
other,  and  I have  adopted  this  theory  ; but  under  a magnifying- 
glass,  the  letters  seem  to  disappear.  It  is  exactly  a mean-tone 
large  semitone  sharper  than  A 424-5,  that  is,  it  would  coincide 
with  a mean  tone  B flat  on  an  organ  of  that  pitch,  and  it  seems, 
therefore,  intended  to  be  a semitone  higher  than  the  ordinary 
pitch  of  the  time,  the  semitone  being  necessarily  taken  large  in 
order  to  agree  with  a note  on  the  organ.  It  thus  became  a 
higher  chamber  pitch,  and  would  seem  to  establish  the  existence 
of  such  a pitch  in  England.  See  notes  on  the  two  organs  at 
the  Franciscan  Church  at  Yienna,  under  A4.57  6.  On  account 
of  its  very  rusty  state  it  may  have  flattened  a little,  but 
certainly  not  more  than  Y4  in  Y 1,000,  or  Yl-8;  see  above  Art. 
10.  Supposing  it  had  suffered  to  this  extent,  it  would  be  A 456, 
or  MB  flat  to  A 426-2,  which  is  almost  precisely  the  original 
pitch  (A  425-9)  of  Jordan  and  Bridges  organ,  ait  St.  George’s 
Chapel,  Great  Yarmouth. 

(1)  EA  454-7  [MA 452-0,  JA  450-6],  C 540-8,  8 3-57.  (Ellis.) 
Unknown  date,  London.  Copy  made  for  me  by  Mr.  H.  Keatley 
Moore,  of  Messrs.  Moore  and  Moore,  of  a fork  at  Messrs.  Collard’s, 
used  by  Sir  M.  Costa  at  Covent-garden  Opera,  several  (unknown) 
years  ago. 

(2)  EA  454-7.  (Ellis.)  London,  July,  1874.  Fork  repi'esenting 
the  highest  pitch  of  the  Philharmonic  concerts,  observed  by 
Hipkins;  tuned  under  his  directions.  Used  as  Broadwood’s 
highest  pitch  since  1874,  at  the  suggestion  of  M.  Charles  Hall6 
(see  EA  452-5). 

(3)  454-7.  (Ellis.)  London,  1879.  Fork  lent  by  Messrs.  Stein- 
way, as  showing  the  pitch  to  which  their  London  pianos  are 
tuned. 

(4)  E A 454-7.  (Ellis.)  London,  1878.  Messrs.  Bryceson’s band 
pitch,  to  which  tliey  tune  their  high  pitch  organs.  They,  how- 
ever, also  tune  in  French  pitch.  St.  Michael’s,  Cornhill,  w-hich 
was  rebuilt  by  Messrs.  Bryceson,  w-as  tuned  to  this  pitch. 

EA  455-1  [MA  452-4,  JC  451-0],  C 54U2,  8 3-58.  (Hipkins  and 
Ellis.)  May,  1877.  -Wagner  Festival  at  Albert  Hall,  giving,  there- 
fore, the  pitch  of  the  Albert  Hall  organ.  Observed  by  Mr.  Hipkins 
with  a fork  measured  by  me  ; temperature  probably  61  J°  Fahr. 
(see  A453-9).  Dr.  Pole,  on  the  delivery  of  my  first  paper.  May  23, 
1877,  said  he  had  just  been  dining  with  Herr  Wagner,  who  “com- 
plained bitterly  of  the  inconvenience  his  singers  had  been  put  to, 
on  account  of  the  fact  that  the  pitch  they  w-ere  obliged  to  sing  to 
here  was  so  much  higher  than  that  Avhich  they  were  accustomed 
to.”  For  Munich  pitch  see  A 435-4;  for  Vienna  see  (2)  A 446-8  ; 
these  w-ere  the  chief  places  the  singers  came  from. 

EA  455*2,  EC  541-3  [MC  544*5,  JC  513-7],  S 3-59.  (8chmahl  and 
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Ellis.)  1749,  Hamburg ; an  old  chamber  organ,  or  built 

for  a biirgermeister  by  Lehnert,  in  possession  of  Herr  Schmahl, 
who  took  the  pitch  by  forks,  which  I measured  and  reduced,  as 
2B  flat  483-9  and  iGshar'p  572-8;  these  are  only  82-92  apart, 
which  may  be  possibly  an  equal  minor  Third  out  of  tune.  The 
two  measurements  give  respectively  E A 455-8  and  454-6,  of  which 
I have  taken  the  mean,  which  is  S 1-90,  or  very  nearly  one  equal 
tone  sharper  than  St.  Michaelis,  Hamburg  (see  A407-9),  and 
almost  exactly  in  accordance  with  present  English  concert  pitch. 

A455'3,  EC  541-5  [MC 544-7,  JO  546-4],  8 3-59.  (Ellis.)  London, 
1879.  Eork  lent  by  Messrs.  Erard,  as  representing  their  concert 
pitch. 

A455’5  EC  541-7  [MC  544-8,  JC  596-6],  8 3-59.  (Er.  Com.) 
1859,  Belgium,  Brussels  ; band  of  the  Guides  (see  A 451-0).  Appa- 
rently the  fork  sent  by  M.  Bender,  musical  director  to  the  King 
of  the  Belgians,  and  of  the  regiment  of  Guides.  M.  Bender  was 
in  favour  of  two  standard  pitches,  one  for  military  music,  and 
another  a quarter  of  a tone  lower  for  theatres,  and  he  put  this  in 
practice  himself  (see  (2)  A 442-5).  He  considered  the  Guides 
pitch  unsuited  for  vocal  music. 

EA455’9  [MA  453-2,  JA  451-8],  0 542-2,8  3-62.  (Ellis.)  1877, 
London.  Erom  a fork  lent  by  Dr.  W.  H.  Stone,  copied  from  one 
used  by  one  of  Messrs.  Chappell’s  tuners.  The  fork  was  a very 
poor  one,  audits  beats  could  not  be  counted  for  more  than  four 
secs.,  hence  there  is  a possible  error  of  V 0-5. 

(1)  EA456‘1[MA 453-4,  JA 452-0],  C 542-4,  83-62,  (Lissajous, 
from  de  la  Eage.)  London,  1857.  Sent  byM.  Bettini,  director 
of  music  at  the  London  Italian  Opera  to  the  (Erench)  Society  of 
Pianoforte-makers.  There  is  no  English  corroboration  for  this 
pitch  so  early  as  1857 , and  it  has  even  now  not  been  reached. 

(2)  A 4561,  EC  542-4  [MC  545-6,  JC  547-3],  8 3-62.  (Ellis.) 
1859a,  Vienna.  Eork  kindly  tuned  for  me  by  Messrs.  Streicher, 
pianoforte-makers,  of  Vienna,  from  a fork  in  their  possession, 
giving  the  orchestral  pitch  of  Vienna,  the  celebrated  “ sharp 
Vienna  pitch,”  in  use  before  the  introduction  of  the  Erench 
Diapason  Normal.  See  end  of  notes  on  (2)  A 422-3. 

EA  457'2  [MA  454-5,  JA  453-1],  C 543-7,  8 3-66.  (Ellis.)  1879, 
New  Vork.  Eork  obtained  from  New  York  by  Messrs.  Steinway, 
to  show  the  pitch  to  which  they  tune  their  pianos  there.  See 
A 454-7,  for  their  English  pitch,  which  has  been  assimilated  to 
Broadwood’s. 


7.  Church  Pitch,  High. 

A 457'6,  C 544-7,  EC  544-2  [MC  547-4,  JC  549-1],  8 3-68.  (Ellis.) 
1640c,  Austria,  Vienna.  Great  Eranciscan  organ,  which,  in  Herr 
Ullmann’s  notes,  is  stated  to  be  240  years  old  in  1878,  and  to 
possess  its  original  pitch  [ihre  Urstimmung).  It  is  only  used  for 
leading  the  ecclesiastical  chants  (“  zur  Eiihrung  des  Kirchenge- 
sanges”),the  original  use  of  these  high  organs.  Comparing  its 
pitch  with  that  of  the  Brixton  fork,  A 454-2,  and  the  notes  there, 
it  seems  probable  that  the  original  pitch  of  the  smaller  organ  in 
this  Eranciscan  church,  may  have  been  that  of  a MA  427-7  = the 
MB  flat  on  this  higher  instrument,  which  would  have  allowed 
the  two  instruments  to  be  played  together  by  transposing  a semi- 
tone. Afterwards,  and  for  the  same  reason,  when  the  higher 
organ  was  put  into  equal  temperament  (the  actual  C of  the  in- 
strument is  544-7,  in  place  of  the  correct  544-2  given  above),  the 
’M.Bflat,  would  have  become  EB  flat,  431-9,  which,  taken  as 

A,  may  have  been  the  pitch  of  the  lower  instrument.  Even  after 
the  lower  pitch  had  been  raised  to  A 442-7,  as  at  present,  Herr 
Ullmann  says,  that  the  higher  instrument  is  half  a Tone  above 
the  lower,  though  the  difference  is  now  only  -57  eq.  sem.,  that  is, 
very  nearly  a quarter  of  a tone,  and,  consequently,  the  organs 
can  no  longer  be  played  together.  The  real  intention  of  the 
lower  instrument  was  clearly  to  introduce  the  lower  concert 
pitch  (Kammerton)  at  half  a note  lower,  so  as  to  be  capable  of 
playing  the  two  instruments  together.  The  pitch  is  derived 
from  two  forks  tuned  for  me  by  organ-builder  Ullmann,  as 
A 454-4  and  C 540-9  at  98  R,  which  reduce,  as  above,  at  59°  E. 

A466-0  EC 554-2  [MC  557-5,  JC  559-2],  8 3-99.  (Nake.)  1862, 
Austria,  Vienna.  The  highest  pitch  known  to  Naeke.  But  see 
A 456-1.  In  a letter  of  27  Aug.,  1878,  to  Mr.  Hipkins,  Herr 
Streicher,  the  great  Vienna  pianoforte-maker,  says  : — “ The 
reason  why  Herr  Karl  Naeke  makes  the  pitch  much  higher  than 
the  fork  I sent  you,  may  be  simply  that,  in  former  years,  the 
orchestra  of  the  Opera  House  practically  played  a strong  beat 
higher  than  the  usual  fork,  as  is  also  practically  the  case  now. 
At  present,  the  Erench  Diapason  Normal  passes  for  being  the 
official  fork ; but,  practically-,  the  real  pitch  is  a strong  beat 
sharper  than  the  official  fork.”  See  (2)  A 446-8  for  this  practical 
pitch,  and  for  similar  phenomena,  at  Covent-garden  Opera,  see 
A 445-6  and  449-7,  and  (2)  A 449-9.  Hence  we  must  take  this  as 
an  extreme  pitch,  partly  caused  by  the  warmth  of  the  house. 
Bee  A 424,  for  another  instance. 

A474-l,MC567-2  [JC568-9,EC563-8],  84-29.  (Ellis.)  England, 
1668.  Tomkins.— (Dr.  Armes.)  1683,  Bernhardt  Schmidt’s  organ, 
at  Durham  Cathedral.— (Ellis.)  I7O8,  B.  Schmidt’s  organ,  at 
the  Chapel  Eoyal,  8t.  James’s  Palace.— (Ellis.)  1708  to  1748,  the 
Jordans’s  organ,  at  St.  George’s,  Botolph-lane.  To  begin  with 
the  second.  In  Eeb.,  1879, 1 measured  an  old  A pipe  at  Durham, 
as  A 443  1 (which  see).  Since  that  time.  Dr.  Armes,  the  organist 
of  Durham,  has  examined  every  pipe  and  board  of  the  old  instru- 
ment, and  discovered  that,  as  originally  built,  it  was  a 16  E 
organ ; and  that  shortly  after,  two  “ quarter-tones,”  namely, 
L/iat  and  ~D  sharp,  were  added  to  G sharp  and  E flat,  as  on  the 


Temple  organ  (written,  however,  as  two  G sharps  and  two 
D sharps,  in  Schmidt’s  own  hand,  still  legible).  In  1815,  as  Dr. 
Armes  thinks  to  be  most  probable,  the  pipes  were  shifted  a 
whole  tone,  and  the  organ  made  a 16  G organ.  In  this  case, 
one  of  Schmidt’s  G sharps  was  made  into  an  A,  and  the  other 
into  Bflat,  and  two  new  pipes  were  added,  which  Dr.  Armes 
now  has,  so  that  the  compass  which  extended  originally  to  kC, 
was  raised  to  f E.  The  pipe  I measured  as  2 A,  w-as  a 2G  sharp 
in  the  old  organ,  and  that  gives  the  pitch  at  the  head  of  this 
article.  That  is,  the  organ  was  originally  a great  semitone 
sharper  than  it  was  w'hen  Bishop  dealt  with  it.  The  B flat 
pipe  I saw,  which  was  exactly  a foot  long,  was,  therefore, 
originally  an  A pipe  ; that  is,  the  Durham  w-as  an  A foot  organ  ; 
and  this  leads  directly  to  Tomkins’s  pitch.  In  the  preface  to 
Rev.  8ir  F.  A.  Gore  Ouseley’s  “Collection  of  8acred  Compositions 
of  Orlando  Gibbons,  1873,”  he  quotes  from  the  end  of  a li.st  of 
errata  appended  to  the  “ Pars  Organica  ” of  Thomas  Tomkins’s 
“ Musica  Deo  8acra,”  “published  in  1668,  but  composed  for  the 
most  part  before  the  time  of  the  Commonwealth,”  the  note  “/ 
[meaning  4F]  sit  tonus  flstulce  apertcc  long  itur!  me  duo  rum  jtnhna  et 
semissis;  siveBOdigitorum  geometricorum”  [let  the  pipe  4 F be  2^ft. 
or  30  in.  in  length].  This  note,  8ir  F.  Ouseley  informs  me,  in  a 
private  letter,  “ occm-s  in  an  extra  page  of  errata  at  the  end  of 
the  5th  volume,  or  ‘ Pars  Organica.’  i have  reason  to  believe,” 
he  continues,  “that  it  must  have  been  a subsequent  in.sertion 
after  many  copies  of  the  work  had  been  printed  off,  as  it  does 
not  occur  either  in  the  Bodleian  copy,  or  the  copies  preserved  in 
the  British  Museum  and  the  library  of  Christ  Church,  ( 'xford, 
which  I have  collated.”  In  the  preface,  already  cited,  he  observes 
that  “an  open  pipe  two  feet  and  a-half  in  length  will  not  produce 
our  modern  F,  but  a somewhat  sharp  G,  so  that  it  is  plain  that, 
by  transposing  the  Church  music  of  that  period  upw-ards  of  a 
whole  tone,  w-e  are,  in  fact,  restoring  it  to  that  w-hich  was  in- 
tended by  the  composer.”  This  estimation  of  the  pitch  of 
Tomkins’s  F is  slightly  incorrect.  Tomkins’s  F -«-as  Handel’s 
G,  being  the  modern  concert  F sharp  ; that  is,  Tomkins’s 
was  only  a semitone  sharper  than  our  present  concert  pitch,  a 
circumstance  of  importance  as  respects  the  conclusion  drawn 
from  Tomkins’s  rule  for  Orlando  Gibbons’s  pitch,  on  which  see 
A 567-3,  towards  the  end,  where  it  appears  that  his  pitch  may 
have  been  much  sharper  still.  On  the  Durham  organ,  liowever, 
such  a pipe  as  Tomkins  described  existed,  the  resulting  pitch 
being  a great  semitone  sharper  than  8chmidt’s  Hampton-conrt 
pitch,  which  might  always  be  obtained  by  shifting  the  pipes  of 
the  sharper  organ,  although  it  -was,  most  probably,  original  at 
Hampt on-court.  The  sharper  pitch  was  a whole  tone  sharper 
than  Handel’s.  At  this  time,  however,  there  was  a still  further 
reduction  of  a whole  tone  below  Schmidt’s  usual  pitch,  used  at 
Trinity  College,  Cambridge  (see  A c95-2).  F ow  Tansur  (b.  1700), 
having  a son  a chorister  at  trinity  College,  Cambridge,  and  writing 
in  1746  (“  New  Musical  Grammar,”  by  vv.  Tansur,  for  the  use  of 
which  1 am  indebted  to  Mr.  Herrman  8mith),  says  (p.  57),  “Our 
new  Consort  Pitch  is  more  fitter  for  vocal  performance  than  the  old 
Consort  Pitch,  which  is  half  a tone  lower,”  probably  showing  one 
of  these  changes.  Even  B.  8chmidt  himself  may  have  used  one 
of  these  flatter  pitches  for  chamber  organs,  for  Mr.  C.  A.  Bishop 
informs  me  that  he  remembers  “ cutting  down  ” such  an  organ 
to  8mart’s  pitch,  A 433-2,  which,  of  course,  implies  that  the 
organ  may  have  been  as  flat  as  Handel’s  A 422-5,  or  a tone  below 
B.  8ehmidt’s  higher  pitch.  Now  the  following  note  (for  -w-hieh  I 
am  indebted  to  Mr.  Ebenezer  Prout),  makes  it  probable  that 
there  were  two  pitches  current  in  England  about  or  before  1714. 
“ In  a version  of  one  of  the  Chandos  anthems  (Chrysander  says 
earlier),  -v^ritten  for  the  Chapel  Eoyal,  and  published  by  the 
G.H.8.  [German  Handel  8ociety]  for  the  first  time,  called  “ O 
sing  unto  the  Lord  a new  song,”  the  air,  “ 8ing  unto  the  Lord  and 
praise  His  name”  is  in  Handel’s  M8.,  in  the  key  of  E minor; 
but,  as  in  this  key  the  voice  part  lies  very  high,  a note  is  added 
in  the  composer’s  hand-writing,  intended  for  the  copyist.  ‘ This 
verse  must  be  transposed  a tone  lower  in  all  parts— m the  organ 
part  two  tones  lower.”  This,  of  course,  ought  to  imply  that  the 
organ  was  one  tone  too  high.  Which  Chapel  Royal  was  intended 
does  not  appear.  The  Chapel  Eoyal,  Whitehall,  w-as  burned  in 
1698,  and  the  banquetting-hall,  in  which  was  B.  Schmidt’s  organ, 
was  opened  as  a Chapel  Eoyal  in  1715,  but  I am  told  that  no 
anthems  were  performed  there.  I think,  how'ever,  that  this 
organ  was  very  probably  as  sharp  as  the  Durham  one,  as  it  was 
the  first  B.  Schmidt  built  in  England,  1662,  Elliott,  in  1814, 
removed  all  the  old  pipes  of  this  organ,  except  a few  stopi>ed 
wooden  ones,  and  tuned  it  to  the  flat  pitch  (Handel’s)  then  in 
vogue.  It  was  stored  away  from  1827  to  1837,  and  then  re-erected 
without  alteration.  But,  in  1844,  the  swell  was  added,  and  the 
pitch  raised  to  that  of  Hampton-court.  This  information  was 
given  me  by  Mr.  T.  Hill.  Nothing,  therefore,  can  be  learned  of 
the  original  pitch  of  this  organ.  The  old  organ  of  St.  James’s 
Chapel  Eoyal  was  also  built  by  B.  Schmidt,  in  1708,  and 
erected,  after  his  death,  by  his  son-in-law  and  successor, 
Christopher  Schreider,  in  1710.  This  organ  remained  in  the 
chapel  till  1837,  when  it  was  removed  to  a private  chapel  in 
Long-acre,  and  thence  it  was  removed  and  set  up  in  the 
chapel  of  Mercers-hall  by  Robson  in  1868.  This  organ  I 
measured  and  examined  on  25  Eebruary  1880.  The  pitch 
at  59°  E.  gave  C 529-1,  B 498,  A 442.  Supposing  the  C to 
be  right,  we  should  have  MB  494-4,  MA  442-2,  and  EB  499'4, 
EA  444-9.  Hence  the  organ  was  very  imperfectly  tempered,  but 
assuming  that  C 529"  1 was  right,  we  have  MA  442-2  as  its  pitch, 
which  is  practically  that  of  Hampton-court  A44i‘7,  After 
measuring,  I examined  the  marks  on  several  pipes  of  the  prin- 


JOURNAL  OF  THE  SOCIETY  OF  AHTS,  Maboh  5,  1880. 


331 


cipal  on  the  great  organ,  and  found  that  it  had  been  shifted  a 
great  semitone:  thus,  the  old  Bnatural,  D,  T)  sharp, 

had  become  new  C,  B,  C sharp,  D sharp,  E,  respectively.  The  old 
marks  were  quite  distinct  and  of  the  old  form,  the  D and  D indrp 
in  particular  being  the  German  old  forms  used  by  Praetorius.  The 
shifting  was  effected  probably  more  than  100  years  ago,  as  the 
newer  markings  had  every  mark  of  age.  This,  then,  pretty  well 
established  the  fact  that  B'.  Schmidt  or  Chr.  Schreider  made  organs 
in  this  sharp  pitch  as  late  as  1708-10.  Also,  as  I am  told  that 
ITandel  constantly  played  upon  this  very  organ,  it  seems  not  im- 
probable that  his  note  to  the  copyist  referred  to  it.  At  the  same 
time,  the  probability  of  the  Whitehall  Banquetting-hall  organ 
having  been  as  sharp,  is  strengthened.  Purcell,  1658-95,  was 
organist  there,  and  also  at  Westminster-abbey,  organ  built  by 
Schreider  and  Jordan  in  1730.  Now,  Sir  F.  A.  Gore  Ouseley  says,  in 
a private  letter “ To  illustrate  the  variations  of  pitch,  it  would 
suffice  to  compare  together  the  sacred  and  secular  vocal  music  of 
English  composers  from  Gibbons  to  Blow,  i.e.,  throughout  the 
ITth  century.  In  the  case  of  Purcell,  what  tenor  could  possibly 
sing  ‘ Come  if  you  dare’  or  ‘ Britons  strike  home’  at  the  pitch 
indicated  in  Tomkins’s  book  ? Or  what  bass  could  possibly  haye 
sung  his  ‘They  that  go  down  to  the  sea  in  ships’ [which  has  a 
scale  from  2 D to  8 D in  the  key  of  D]  if  the  pitch  had  been  so 
low  as  the  forks  of  that  period  indicate?”  But  Handel  wrote 
both  higher  and  lower,  and  Mozart  as  low.  Now,  as  to  West- 
minster, I put  it  flat  in  (2)  A 422-5  as  the  earliest  pitch  I could 
find.  But  this  organ  of  St.  James’s  Chapel  Royal  makes  a high 
pitch  probable  for  Schreider,  one  of  its  builders ; and  the  organ 
Cnilt  by  Jordan  in  St.  George’s,  Botolph-lane,  shows  that  the 
oth'-r  of  the  two  builders  of  Westminster-abbey  organ  also  used 
a sharp  pitch.  This  organ  was  rebuilt  by  Mr.  T.  Hill,  and 
he  found  it  so  sharp  that  he  was  obliged  to  shift  the  pipes 
a se.iiitone  down,  that  is,  to  make  the  old  C his  C sharp,  in  order 
to  bring  it  approximatively  to  his  own  pitch,  which  is  that  of 
Hampton-court;  this,  of  course,  means  taking  B natural  as  C, 
and  this  pitch  gives  MB  natural  526  7,  Mr.  Hill’s  being  C 525'3, 
so  that  they  are  practically  identical.  But  perhaps  this  may 
belong  to  the  series  of  organs  represented  by  the  Brixton  fork 
A 454  2.  I beg  to  express  my  obligations  to  Rev.  Sir  F.  A.  Gore 
•Ouseley,  Hr.  Armes,  Messrs.  Ebenezer  Prout,  T.  Hill,  C.  A. 
IBi.shnp*,  Herrman  Smith.  R.  Massey  (late  of  Whitehall  Chapel 
Royal'i,  C.  8.  Jekvll  (of  St.  James's  Chapel  Royal),  and 
Tr.  W.  B.  Collyer  -of  Mercers-hall),  for  their  assistance  in 
<-ondncting  this  difficult  investigation.  In  order  to  com- 
pare the  series  of  English  organs  which  existed  in  England, 
T give  the  pitches  of  their  12  notes  in  mean  tone  tem- 
perament, assuming,  not  the  pitches  as  determined  by  actual 
measurement,  but  the  pitches  as  derived  from  Handel’s  fork. 
I . Is  the  pitch  of  Trinit.v  College,  Cambridge  (see  A395  2),  here 
derived  as  a mean  Tone  below  (3).  2)  Is  Handel’s  pitch  derived 
■from  his  own  fork  fsee  A422'5).  3)  Is  the  pitch  of  Hampton- 
court  Organ  derived  as  a great  semitone  below  (5).  4)  Is  the 
Brixton  Fork  pitch  (see  A 454'2),  here  derived  as  a great  semitone 
above  2 . 5)  Is  the  pitch  of  this  article,  here  derived  at  a mean 
Tone  above  2'.  It  will  be  seen  that  these  pitches  agree  prac- 
tically’ with  those  found  by  measurement,  and  it  will  also  be 
seen  what  kind  of  errors  are  introduced  by  shifting,  and  have  to 
be  corrected  by  the  organ-buildor. 


Mean  Tone  Notes. 

1 

1.  Trinity  College. 

2.  Handel. 

3.  Hampton-court. 

4.  Brixton, 

5.  Hurham. 

2 c ! 

1 236-2 

252-7 

264-1 

27C-4 

282-5 

2 C sharp  ^ 

' 246-8 

264-5 

276-0 

282-6 

295-2 

2 H i 

1 264-1 

282-5 

295-2 

302-3 

315-9 

9 -F; 

282-5 

302-3 

315-9 

323-5 

330  1 

2 E 

j 295  2 

315  9 

330-1 

338-0 

353-2 

2 F 

315  9 

338-0 

353-2 

361-7 

369-0 

2T  ~h  ‘Tp  

330-1 

353-2 

369-0 

377-9 

394-9 

2 G 

353-2 

378  8 

394-9 

404-4 

422-5 

2 G sharp  

369  0 

394-9 

412-6 

422-5 

441-5 

2 A 

394-9 

422-5 

441-5 

452-1 

472-4 

2 B flat  

422-5 

452  1 

472-4 

483-7 

493-6 

2 B 

441-5 

472-4 

493-6 

605-6 

528-2 

1 C 

472-4 

505-4 

528-2 

540-8 

565-1 

A480  8<  C. 575-3  r-MC  575-1,  EC  .571-8,  .JC  577-0],  8 454.  (He- 
ger.hardt  and  Ellis.  1 1879,  Germany,  Hamburg  ; 8t.  Catherinen 
R‘rclie.  This  organ  was  built  by  Hans  8tellwagen  in  1543,  and 
h.i-  been  frequently  ^repaired.  Herr  Schmahl  (see  A489  2)  thinks 
it  h,  ”dly  possible  that  it  should  have  kept  its  original  pitch. 
Bi't  H-^-rr  Hegenhardt,  the  organist,  himself  assures  me  that, 
ev<  n at  the  last  repairing,  1867-9,  the  pitch  was  never  altered. 
I»  m’.’  t,  however,  be  considered  doubtful,  as  there  is  no  proof 
that  jt  may  not  h ire  been  somewhat  altered  in  olden  times.  The 
was  taken  for  me  by  Herr  Hegenhardt,  by  tuning-forks  at 
; .5-2r  R,,  and  subsequently  reduced.  It  is  V 8-4,  or  8 0-30  flatter 


than  old  8t.  Jacobi  at  Samburg,  A 489-2,  but  possibly  they  were 
meant  to  be  in  the  same  pitch.  A to  C forms  an  almost  exact 
mean-tone  minor  Third.  But  the  C was  tuned  from  the  Choir 
Organ  {Oberwerk)  and  the  A from  the  Gi'eat  Organ  [Hauptwerk), 
and  tile  C may  have  been  tuned  too  sharp  by  Wolfsteller,  as  the 
temperament  is  intentionally  equal.  Herr  Schmahl  says  that 
this  wide  minor  Third,  A to  C,  results  from  the  itletliod  of  tuning 
used  by  Wolfsteller,  in  which  A was  tuned  first  and  C last,  and 
became  faulty,  as  his  Fifths  and  Fourths  w-ere  too  nearly  just. 
This  was  the  case  as  early  as  1840-48,  so  that  the  major  keys  of 
F sharp  and  H flat  were  better  tuned  than  those  of  C and  G on 
this  organ. 

MA483'7  [JA480-6,  EA486‘6],  MC  578-6  [JC  576’6,  EC  577’5], 

1 G 865-13,  8 4-64.  (Ellis.)  1790,  Padua.  A fork  preserved  in  the 
Institute  “di  Fisica”  of  the  Royal  University,  at  Padua,  and 
copied  for  me  exactly,  under  the  direction  of  Sig,  Fr.  Rossetti  (see 
A 425-2  for  references).  It  was  inscribed  Sol.  The  original  was 
probably  made  under  the  direction  of  Bignore  Btratico,  professor 
of  mathematics  and  naval  science  at  Padua,  from  1764,  and  of 
physics  also  from  1777  to  1798,  for  the  purpeses  of  his  excellent 
essay  on  qualities  of  tone  (Mem.  dell’  I.R.  Inst.  del.  regno  Lomb. 
Veneto,  years  1814  and  1815,  pp.  171—218).  It  is  the  fork  No.  I 
of  the  memoir  of  Prof.  Zantedeschi.  Prof.  Zantedeschi  cites  it 
as  an  example  of  the  Instability  of  tuning-forks,  supposing  that 
it  must  have  been  originally  l JG768  to  2 C256,  and  finding  by 
ear  that  it  agreed  with  1 A of  Colbacchini’s  pitch-pipe  (really 
Y 844-4  or  8 0 42  flatter),  which  he  also  believed  to  be  1 JA  853-3, 

2 C 256,  he  supposed  that  the  fork  must  have  gained  Y85|. 
There  is  no  reason  whatever  for  supposing  this  fork  to  have  been 
originally  at  a lower  pitch.  This  2 G 432-56  is  very  nearly  the 
French  A 435-4,  compare  A 48P1 . Whether  Stratico  took  it  from 
any  existing  organ  or  not  does  not  appear,  so  that  we  cannot  be 
certain  that  it  represented  an  acknowledged  Italian  pitch. 

A 484-1,  EC  575-7  [MC  579-1,  JC  580-9],  8 4-65.  (Jimmerthal.) 
1878,  Germany  ; Lubeck  Cathedral,  smaller  organ.  Herr  Jimmer- 
thal, the  organist,  says  that  in  summer,  at  16°  R.  (68“F.), 
the  new  o-reat  organ  by  Bchulze  is  at  French  pitch,  and  the  old 
small  organ  has  then  its  2 G in  unison  with  the  2 A of  the  other. 
The  above  has  been  calculated  from  these  data.  But  Herr  Jimmer- 
thal adds  that  30  years  ago  the  old  organ  was  a few  beats  (einige 
Schwebungen)  lower.  Possibly,  therefore,  it  origmally  agreed 
-with  Bt.  Catherinen  Kirche,  Hamburg  (see  A 480-8)  Herr  Jimmer- 
thal considers  that  the  old  organs  in  Lower  or  Northern  Germany 
are  tuned  thus  high,  out  of  economy. 

EA  d89'2  [MA  490-2,  JA488-7],  EO  581-8  [MC  586  4,  JC  686-4], 
2E  36*6-5,  8 4-84.  (Schmahl  and  Ellis.)  16s8,  Germany,  Ham- 
burg ; St.  Jacobi  Kirche.  This  organ  was  built  in  1688-93,  by 
Schnitger,  of  Harburg,  in  Hanover,  and  afterwards  of  Hamburg, 
an  admirer  of  Werckmeister.  who  in  his  Orgelprobe  (2nd  edition, 
1698)  ; says  that  he  can  only  recommend  equal  temperament. 
Herr  Schmahl,  the  organist  (see  authorities),  says  that  he  has  no 
doubt  that  the  organ  -was  originally  tuned  iu  intentional  equal 
temperament,  although  actual  equal  temperament  was  not  pro- 
duced till  Scheifeler’s  discoveries.  There  is  no  mention  in  the 
archives  of  the  organ,  which  Herr  Schmahl  has  searched  for  the 
purpose,  of  any  alteration  of  tuning,  and  the  organ  was  m in- 
tentional equal  temperament  when  he  becaine  the  organist  in 
1838,  and  he  never  recollects  having  heard  of  any  other  but  in- 
tentional equal  temperament  in  the  North  of  Germany ; and  his 
master,  Hemuth  (d.  ls48),of  St.  Catherinen  Kirche  (see  A 480-S), 
whose  memory  extended  to  1810,  also  could  recollect  no  other  but 
such  equal  temperament.  Of  course,  the  temperament  was  never 
perfectly  equal,  and  when  Herr  Schmahl  practised  on  the  St. 
Catherine’s  organ,  the  usual  keys  of  C.  G 'V 

so  good  as  the  unusual  F sharp  and  It  flat.  In  17..0,  J.  8- Each 
pla%d  on  St.  Jacobi  organ,  and,  according  to  Bitter  s life  of  Bach, 
^pressed  himself  very  pleased  with  the  tuning,  and  as  J.  8. 
Bach  is  known  to  have  favoured  intentionally  equal  tempeia- 
ment,  this  is  another  resoning  for  calculating  the  pitch  from 
2E  on  that  hypotheses.  It  is  even  reported  that  J.  S.  Bach 
applied  to  be  organist  to  this  organ,  but  was  defeated  by  a 
clerical  competitor  of  mediocre  povvers,  who  advanced  some 
money  for  the  purpose.  The  pitch  of  2 E was  determined  by  an 
old  pipe  preserved  in  the  organ  case,  which  was  found  to  beat 
flat  four  times  in  a second,  with  2 E on  the  organ  as  now  tuned, 
for  which  see  A 494  5.  From  this  all  the  other  numbers  are 
calculated.  Observe  that  this  old  pitch  is  almost  exactly 
one  equal  tone  sharper  than  the  modern  French  pitch 
There  is  an  old  peal  of  bells  in  the  church  which  is  just  a 
little  flatter  than  ,the  modern  pitch,  and  probably  agrees 
with  the  old  pitch.  There  does  not  appear  to  have  bem  any 
special  music  written  for  this  high  pifch,  at  least  Herr 
Schmahl  does  not  know  of  any,  and  he  is  accustomed, 
on  the  organ  as  now  tuned,  to  transpose  everything  at  sight  a 
tone  lower  Hence,  probably  the  traditional  reason  for  the  ^ 
hieh  pitch  had  died  out  before  this  organ  was  built,  though  it 
wi  rl^tained  in  the  old  High  Church  pitch,  or  very  nearly  so. 
But  this  organ  originally  possessed  one  stop  an  8-foot  Gedact, 
which  was  in  the  chamber  pitch  a mmor  Third  lower  for  E^ 

JA  407*7 ),  as  shown  by  the  church  archives  for  delivery  in  1693, 
and  renovation  1721.  In  1761  this  stop  was  replaced  by  an  8-foot 
Gamba  in  the  pitch  of  the  other  stop.  This  is  the  only  instance 
I have  met  with  of  both  church  pitch  and  chamber  on  the 

same  organ.  On  this  subject,  Herr  Schmahl  refers  to  hiedt  s 
“Handlfitung  zum  General-Bass,”  vol.  2, 

which  I have  not  seen.  The  organs  at  Altona  and  George  s, 
Hamburg,  both  by  the  same  maker,  are  at  the  same  pitch 
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An  old  tuning  fork,  now  belonging  to  Herr  Schmahl,  but  formerly 
to  two  or  three  generations  of  singers  at  St.  Catherine’s,  Ham- 
burgh (see  A 480-8),  was  exactly  in  French  pitch.  It  would  seem, 
therefore,  probable  that  modern  French  pitch  was  at  one  time  a 
chamber  pitch  corresponding  to  this  St.  Jacobi  as  a high  church 
pitch,  but  in  that  case  there  was  another  chamber  pitch  a semi- 
tone lower  (see  A 401-9). 


8.  Church  Pitch,  Highest 

A 494*5,  C58Y-9  [EC  588-1,  MC  591-6],  S 5-02.  (Schmahl  and 
Ellis.)  1879,  Germany,  Hamburg ; St.  Jacobi  Kirche.  Present 
pitch,  determined  by  beats,  counted  by  Herr  Schmahl,  made  with 
forks  measured  by  me,  all  reduced  to  59°  F.  This  pitch  was 
given  to  the  organ  in  1866,  in  order  to  agree  with  Scheibler’s 
tempered  forks,  and  is  a little  sharper  than  the  original  pitch, 
for  which  see  A 489-2.  The  ragged  state  of  the  ends  of  the  pipes 
necessitated  their  being  trimmed,  and  had  not  the  organ  been 
sharpened  in  1866,  it  would  have  been  necessary  to  piece  ail  the 
pipes,  which  was  not  considered  advisable. 

A495-5,  CE  589-3  [MC592-7,  JC  594*5],  S 506,  (Schmahl.) 
1700,  Gerrnany,  Eendsburg  in  Holstein,  a tolerably  large  organ 
recently  broken  up,  which  was  measured  by  Herr  Schmahl  as 
G 434  at  7*5°  E,  giving  the  above  on  reduction  to  59°  F.  As  the 
organ  was  very  dusty,  it  is  possible  that  the  true  pitch  was 
higher,  and  may  have  reached  that  of  the  Halberstadt  organ, 
A 505-8. 

MA  5037  fJA  506-8,  EA  505-6],  MC  602-5  [JC  600-7,  EC  601-4], 
G 450-5,  S 5-34.  (Ellis.)  1636,  Paris.  Mersenne’s  church  pitch, 
■with  the  8 G on  the  four-foot  French  pipe,  having  V 112-6.  (See 
A 376-6  and  “ Harmonic  Universelle,”  livi*e  3me.,  “ Des  Instru- 
ments h Chordes,”  p.  147  ; livre  3me.,  “ Des  Mouvements  and  du 
Son  des  Chordes,”  p.  169.)  Mersenne  observes  that  this  is  the 
lowest  note  of  his  own  voice,  and  that  only  the  deepest  and 
bassest  voices  in  France  can  descend  a Fifth,  to  the  8 C 75-3 
below.  How,  in  my  observations,  I found  only  16  out  of  141 
basses  who  could  get  so  low  as  this,  although  17  others  of  this 
number  reached  8 D 76,  and  15  others  got  lower  still.  (See 
A 567-3.)  This,  therefore,  agrees  with  Mersenne’s  statement 
His  own  voice,  reaching  to  his  8 G 112-6,  or,  in  Broadwood’s 
medium  pitch,  to  8 A 111-6,  would  be,  probably,  a rather  low 
tenor.  (See  the  tables  in  Art.  21.)  This  sufficiently  confirms 
this  very  high  French  church  pitch,  which  is  nearly  identical 
with  that  of  Halberstadt  A 505-8,  and  about  a Tone  higher  than 
Broadwood’s  medium  pitch  A 446-2,  although  I can  find  no  men- 
tion of  such  a high  French  pitch  elsewhere. 

MA  504*2  [JA 505-0,  Ea’507*2],  C603-2,  S5-35 ; pressure,  3| in. 
(Ellis.)  1511,  Heidelberg.  Schlick  (see  M A 377-0)  recommends 
a pipe  6j  Ehenish  feet  long,  as  either  8F,  or  as  8C,  a Fifth 
deeper.  I have  assumed  the  diameter  to  be  one-sixteenth  of  the 
length,  and  the  very  close  approximation  of  the  pitch  to  that  of 
Halberstadt  (see  MA  505-8),  confirms  the  conjecture. 

JA505-8  [MA 508-9,  EA 506-9],  JC606-9  [MC608-8,  EC602-9], 
4 B 284-5,  64  B 17‘78,  S5*41,  pressure  3J inches.  (Ellis.)  Germany, 
Halberstadt  Cathedral  Organ,  built  1361,  repaired  1495,  described 
by  Praetorius  (“  Syntagma  Mus.,”  vol.  2,  pp.  97-99,  101-4),  who 
saw  it,  and  gives  the  name  and  dimensions  of  the  largest  pipe  as  B 
natural,  31  Brunswick  feet  long,  and  3§- Brunswick  feet  in  circum- 
ference. A Brunswick  foot  has  285*36  mm.  This,  therefore,  makes 
the  pipe  8846  mm.  long,  and  allowing  1*5  mm.  for  the  thickness 
of  the  metal,  314*8  mm.  in  diameter.  Taking  a sixteenth  of 
these  lengths,  we  obtain  for  4B,  552  9 mm.  long,  and  19*7  mm. 
in  diameter.  I had  a pipe  constructed  555  mm.  long,  and 
19-86  mm.  in  diameter,  which,  under  pressures  of  2|  and  3^ 
inches  spoke  V 282-5  and  V 283  respectively.  Correcting  these 
numbers  by  the  rule  in  Art.  8,  by  multiylping  each  by  1766*5 
(=  3 X 555  + 3 X 20*3),  and  dividing  by  1757*2  (=3  x 552*9  + 
3 X 19*7),  we  obtain  4B284  and  4 B 284*5  respectively.  I have 
assumed  the  latter  as  most  probable,  and  calculated  the  above 
numbers  accordingly.  The  smaller  pressure  gives  JA  504*9, 
JC  606*5.  The  difference  is  unimportant.  It  is  probable,  how- 
ever, that  the  very  narrow  pipe  constructed  may  be  slightly 
flatter  than  four  octaves  above  64B,  so  that  the  extreme  sharpness 
of  the  result  is  certainly  not  exaggerated.  Praetorius  says  that 
we  see  by  the  pipes  that  the  pitch  is  a good  Tone,  nearer  a Tone 
and  a half  above  what  he  considers  the  suitable  church  pitch, 
which  A 506*8  really  is  (see  A 424*2).  This  64  B would  have  been 
practically  inaudible,  but,  being  accompanied  by  numerous  other 
pipes  in  a “ mixture,”  became  effective. 


9.  Chamber  Pitch,  Highest 

MA563*1  [JA  the  same,  EA  567*6],  MC  673*6  [JC  675*7, 
EC  675*2],  2F  450*6.  6 7*26.  (Ellis.)  1636,  Paris.  Merserane’s 
Chamber  Pitch,  “Harmonic  Universelle,”  liv.  3,  des  instruments 
k chordes,  p.  143,  where  he  says : — “Lavoixou  la  note  la  plus  grave 
de  la  basse  [of  a certain  song]  est  F-ut-fa  [=8F],  et  parceque 
ceux  qui  font  la  basse  dans  la  chambre,  ne  vont  pas  ordinaire- 
ment  plus  bas  qu’un  tuyau  d’orgue  de  4 pieds  ouvert,  il  s’ensuit 
que  la  plus  basse  note”  of  the  air  answers  to  the  note  of 
that  pipe,  which  (see  A 373*7  and  376’6)  I take  to  be  V 112*6, 
■w'hence  follow  all  the  above  numbers.  How,  Mersenne  gives 
as  the  lowest  note  of  a small  organ  which  he  had  at  hand 
{quam  prce  ma?ubus  habeo),  the  equivalent  of  a 2-foot  pipe  (see 
the  reference  under  A 373*7).  It  seems,  therefore,  probable 
that  it  was  an  organ  in  chamber  pitch,  similar  to  that  formerly 
belonging  to  Cliristlan  IV.,  of  Denmark  (died  1648),  figured  by 


Praetorius  (“  Syntagma  Musici,”  Sciographia,  plate  I.),  and  also 
described  {Ibid,  vol.  ii.,  p.  80)  which  proceeded  from  8 F to  1 A, 
having  38  keys,  only  Mersenne’s  was  an  octave  smaller,  with 
only  26  keys,  possibly  8 F to  1 A,  to  which  he  would  ; ing  an 
octave  lowei*,  and  thus  reach  his  Ovvn  lowest  note,  that  of  the 
4-foot  pipe  (see  A 603*7).  This  is  the  pitch  wliich  Mersenne 
assumes  for  his  scales  {Ibid,  p.  146),  only  he  takes  8 F 96  in 
place  of  8 F 112*6,  owing  to  his  faulty  measurement  of  the  pitch 
of  his  4-foot  pipe  (see  A 373*7).  (See  confirmation  of  this  re- 
markably high  pitch  in  A 567*3. 

MA567'3  [JA  570-8,  EA  570-7],  C 678*7,  3 C 84*81,  6 7*10. 
(Ellis.)  1619,  Horth  German  church  pitch,  called  by  Praetorius 
chamber  pitch.  This  is  corroborated  by  that  of  Mersenne 
A 563*1.  It  is,  however,  advanced  with  considerable  lu^sitation. 
Praetorius  (“Synt.  Mus.,”  vol.  ii.,  p.  30)  gives  a table  of  the 
compasses  of  the  several  voices,  marking  the  notes  reached  with 
ease  and  with  difficulty.  On  p.  19,  he  says,  “ It  must  be  here, 
first  of  all,  in  genere,  remembered,  that,  in  the  whole  of  this 
wmrk”  [meaning  his  table  of  compasses  of  the  voice  and  instru- 
ments] “ everywhere  throughout,  the  Instruments  and  Voices 
are  not  reckoned  and  arranged  by  Church  Pitch  but  by  Chamber 
Pitch,  as  we  have  already  explained  that  some  very  properly  dis- 
tinguished it.”  This  refers  to  ibid.,  p.  15,  where  he  says  that,  in 
Prague,  and  some  other  Catholic  Bands  {Kapcllen),  pitch  is 
divided  into  church  pitch  and  chamber  pitch  in  such  a way  that 
“ the  present  common  pitch,  by  w-hich  almost  all  our  organs  are 
now  tuned,  is  called  chamber  pitch,  and  used  only  for  talile 
and  convivial  purposes  ; and  this  is  most  convenient  for  instru- 
mentalists, on  account  of  the  wind  and  stringed  instruments. 
But  church  pitch,  -which  is  a whole  Tone  flatter,  is  used  only  in 
the  churches  ; first,  to  enable  the  vocalists,  on  whom  the  greater 
labour  falls  in  the  churches  (especially  in  Catholic  churches,  on 
account  of  the  long  duration  of  psalm-singing,  &c.),  to  manage 
better  with  their  voices,  and  not  be  rendered  so  rapidlj'  hoarse  by 
the  sharpness  ; and  next,  because  the  human  voice,  in  its  middle 
and  lower  regions,  is  much  more  pleasant  and  charming  than 
when  it  has  to  shout  and  scream  in  its  high  parts,  beyond  its 
power.  Hence,  propter  alias  etiam  multifarias  commodifates, 
suaviiem  singularem  ac  concentus  bene  siiscepfos,  it  -would  be  better 
for  all  our  organs  to  be  tuned  and  built  a Tone  or  Second  deeper. 
But  it  is  quite  impossible  to  make  this  change  in  Germany,  and, 
consequently,  we  must  retain  our  present  chamber  pitch  fwhich 
is  now  commonly  called  church  pitch  in  most  places).”  How,  it 
would  seem  almost  from  his  recommending  this  reduction  of  a 
Tone,  that  the  high  pitch  he  speaks  of  was  only  a tone  above  the 
“suitable  pitch,”  which  he  himself  proposes  (see  A424*2'i,  and 
this -wmuld  give  A 474*3,  which  is  Tomkins’s  pitch  (see  A J74-1), 
and  not  nearly  so  high  as  the  existing  Hamburg  pitch  (see 
A 489*2),  or  the  old  Halberstadt  pitch  A505*8.  In  commenting 
on  this  last,  Praetorius  says  (“  8yntagraa  Mus.,”  vol.  2,  p.  102) 
“This  (Halberstadt)  organ,  and  similar  work,  was  a good  Tone, 
nearly  a Tone  and  a-half  higher  than  our  present  organs,  -v\-hich 
are  suitable  for  church  purposes  [als  die  unsrige  itzige  Chormessige 
Wercke  stehen,  a peculiar  phrase  indicating  those  in  his  own 
‘ suitable  ’ pitch],  which  are  shown  by  the  length  of  the  great 
pipes  already  cited.  And  it  is,  therefore,  also  probable  that  long 
previously,  all  organs,  whether  of  the  size  already  described 
or  not,  may  have  stood  in  the  same  pitch,  or  even  higher, 
because,  during  the  time  of  Popery,  they  -v-ere  only  used 
for  the  cho7'al  [ecclesiastical  tones].  Forasmuch  as  finally  the 
choral  organs,  xchich  icere  made  a whole  Fourth  higher  or  a Fifth 
loicer  than  our  pitch  [meaning  the  ‘suitable’  pitch,  A 424*2?] 
were  recognised  as  the  most  convenient,  and  were  kept  to  this 
pitch.  And  although  some  organs  are  deficient,  and  do  not 
exactly  agree  with  the  pitch  just  described,  this  defect  is  not  to 
be  attributed  to  the  good  will  and  diligence  of  those  masters  who 
originally  built  the  old  choral  organs  which  a.re  still  [1619]  in 
use,  but  is  probably  due  to  their  not  having  at  that  time  selected 
a constant  chorist  or  church  tone  [Choristen-  oder  Chor-Thoii\,  as, 
thank  God,  is  now  usual.  Also  the  organs  to  which  good 
choristers  ^chorales']  and  screaming  voices  are  engaged,  and  are 
present  to  sing,  are  often  toned  a tone  higher  or  lower,  and  also 
by  much  renovation  and  tuning  have  been  sharpened  consider- 
ably above  their  original  condition.  Otherwise  the  above- 
described  pitch,  namely,  one  a Fourth  higher  or  a Fifth  lower 
(in  reference  to  our  present  usual  pitch,  otherwise  called 
chamber  pitch),  is  considered  to  be  the  most  correct,  and  still  so 
found  in  the  churches  of  the  principal  ecclesiastical  foundations. 
And  yet  many  organs  will  also  be  found  which  are  a 6econd  [a 
Tone]  lower  or  higher,  and  some — not  a few — are  also  tuned  and 
built  a semitone  higher.”  This  passage  seems  to  imply  a general 
ancient  pitch,  which  was  a Fourth  higher  than  Praetorius’s  o-wn 
“ suitable  ” pitch.  But  his  language  is  so  confused  that,  though 
I have  studied  it  for  months,  I cannot  pretend  to  be  certain.  A 
meantone  Fourth  above  A 424*2  would  be  A 567*3,  as  here  sug- 
gested. But,  as  I have  found  no  existing  trace  of  such  a pitch  in 
Germany,  I have  endeavoured  to  deduce  his  chamber  pitch  from 
the  account  of  the  compass  of  the  human  voice  which  he  gives, 
and  for  this  purpose,  mainly,  I made  the  series  of  observations 
recorded  above  in  Art.  21,  and  with  the  tables  there  given,  and 
Mr.  Eandegger’s  statements,  should  be  compared  the  follo-sving, 
given  by  Praetorius  (“6yntagma,”  vol.  ii.,  p.  201 : — 


Easy  Limits. 

Soprano  2 C to  1 E or  1 F. 

Alto 4F  to  2 G or  2 A. 

Tenor 8 B or  4 C to  2 E. 

Bass 8 C to  4 A or  4B/af. 


Extreme  Limits. 

2 B to  1 G or  1 A. 

4Eto2B^at. 

8 A to  2 F. 

16F,  16G,  16Aorl6Bto2Cor 

2D. 
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The  Sopranos  are  described  as  “ Eunuchus,  Falsetista,  Dis- 
cantista,”  and  the  Alto  was  the  male  alto,  or  counter  tenor ; and 
these  were  not  the  kind  of  voices  I tried,  except,  perhaps,  in  the 
bass  falsetto.  Hence  the  real  comparison  can  only  be  made  in 
the  Bass  and  Tenor.  As  regards  the  extreme  limits  of  the  bass, 
I heard  a high  pitch  !6B  63‘3,  from  13,  and  a high  pitch 
16  A 56-3,  from  2 out  of  141  basses.  But  16  F,  16  Gr,  were  quite 
beyond  any  one.  Praetorius  (“  Syntagma,”  vol.  ii.,  p.  i7)  quotes 
only  from  hearsay  that  three  voices  in  a Munich  choir  reached 
that  16  F “in  a strong  full  voice.”  If  we  suppose  that  16 F to 
have  been  16  B/at  56-7  of  Praetoi'ius’s  suitable  pitch,  it  would  be 
the  lowest  conceivable  pitch  for  a man  to  sing  clearly.  If,  then, 
we  assume  this  to  be  the  value  of  his  16F,  ortake  2F453'9,  we 
find  A 567'3.  But  an  argumeht  cannot  well  be  founded  on  such 
au  extremely  exceptional  case.  Praetorius  makes  8C  ancrwynote 
for  the  Bass.  Now,  out  of  141  basses,  I found  only  eight  who  could 
reach  a high  pitch  8 C 67'6  with  ease.  It  is,  therefore,  quite  out 
of  the  question  to  put  the  easiest  note  of  the  bass  so  low.  The 
mean  eas3*  bass  limit  was  8E8P2,  or,  8E  in  French  pitch.  But 
it  would  be  vTong  to  call  this  mean  easy  for  all  voices,  when  at 
least  49  basses  out  of  141,  that  is,  more  than  one  in  three,  could 
not  reach  it.  But  only  24  out  of  141  basses  could  not  reach 
8 F 84-8,  which  is  the  8 F to  Praetorius’s  “suitable”  pitch  A424'2. 
This,  therefore,  maj*  be  called  easy,  although  about  one  in  six 
cannot  reach  it.  It  is,  however,  nearly  a semitone  lower  than 
the  8 F 88  6,  which  Mr.  Randegger  assigns  as  the  limit.  Hence, 

1 cannot  be  assigning  too  high  a"  value  to  the  8 C of  Praetorius’s 
easy  bass  limit  by  making  it  8 C 84’8,  but  this  gives  as  before 
2A567‘3.  Now,  if  we  adopt  this  value  of  A,  we  should  find  for 
Praetorius’s  easy  limits  of  bass  8 0 84  8 to  4A  287'6  or  4 B flat 
321'5,  that  is,  in  Broadwood’s  medium  pitch  (A446'2)  adopted 
by  Randegger  4 E 83*6  to  2 0 sharp  28P1,  or,  2D  sharp 
315  o,  which  are  rather  low  bass  limits,  according  to  my 
observations,  so  that  there  is  no  exaggeration  in  assuming 
the  chamber  pitch  of  Praetorius’s  limits  to  have  been  a 
whole  Fourth  liigher  than  his  “suitable”  pitch,  as  the 
quotation  given  above  seems  to  imply.  The  tenor  then,  Avould 
have  in  Praetorius  the  limits,  8B  158'5,  or  4 0 169  6,  to  2E  424  2,  or 
in  Broadwood’s  medium  pitch  from  iBflnt  157'8,  or  4E  167  2,  to 

2 G sharp  42T2,  which  certainly  gives  a very  high  lower  limit,  and 
a rather  low  upper  limit  to  the  tenor,  but  still  a compass  larger 
than  the  smallest  found  in  my  observations.  Praetorius’s  tenor 
compass  of  an  Octave  and  a major  Third  or  Fourth  is  very  small 
indeed  ; hence,  so  far  as  the  bass  and  tenor  voice  are  concerned, 
this  extraordinarily  high  pitch  accords  with  the  other  indications 
given  by  Praetoriobs,  and  hence  I venture  to  assign  it  to  North 
Germany.  I was  much  inclined  to  suppose  that  Praetorius  must 
have  meant  the  pitch  of  his  tables  of  compass  to  have  been  only 
a minor  Third  above  his  suitable  pitch,  agi-eeing  with  the  Halber- 
stadt  organ.  But  to  assume  a tone  lower  would  give  such  an  im- 
possible “eas3’”  compass  to  the  bass,  that  I felt  ooliged  to 
renounce  it.  A comparison  of  Praetorius’s  upper  limit  of  his 
voices  with  that  used  by  Orlando  Gibbons  in  England  (1583-1625, 
that  is  contemporary  with  Praetorius)  is  very  singular.  Rev.  Sir 
F.  A.  Gore  Ouseley,  in  a private  letter  to  me  (16  May,  1878),  states 
that  he.  who  has  thoroughly  examined  and  published  an  edition  of 
O.  Gibbons’s  works,  “ knows  of  only  three  instances  in  which  he 
wTOte  1 E,  his  usual  limits  being,  for  sopranos,  1 D ; for  altos,  2 A ; 
for  tenors,  2F  or  2E;  and  for  basses,  2 C.”  Now  Praetorius’s  upper 
limits  are  for  Sopranos,  lE  or  IF  ; for  Altos,  2Gor  2A;  for  Tenors, 
2 E ; and  for  Basses,  4 A or  4 B jflat,  easy,  with  2 C or  2 D as  ex- 
tremes. It  will  be  seen  that  these  are  practicall3'  identical  with 
O.  Gibbons’s  usage.  The  necessary  inference  is  that  the  Church 
pitch  for  wliich  he  wrote  was  identical  with  this  high  Church 
pitch  ;confusedly  called  chamber  pitch)  of  Praetorius.  In  his 
niadrig  ils,  on  the  contrar3',  O.  Gibljons  uses  higher  notes.  Sir 
F.  A.  Gore  Ouselc3'  sa3’s,  “in  the  madrigal  of  ‘ The  Silver  Swan’ 
he  takes  his  trebles  up  to  1 G,  and  in  others  he  takes  his  altos 
to  1C,  his  tenors  up  to  2 G,  and  his  basses  up  to  2 E flat-” 
This  clearly  indicates  that  Gibbons’s  chamber  pitch  was  a tone 
to  a minor  Tliird  flatter  than  his  church  pitch.  Assuming  his 
church  pitch  then  to  be  A.567'3,  his  chamber  pitch  would  be 
A507‘3  (practically  identical  with  Halberstadt  A 50.5'8),  if  we 
took  it  a Tone;  or  A 474  1,  which  is  the  old  pitch  of  Durham 
Organ,  and  of  Tomkins,  if  we  took  it  a minor  Third,  flatter 
than  his  church  pitch.  This  would  seem  to  imply  that  Tom- 
kins’s pitch,  tho>»ght  to  be  extremely  high,  was  really  a much 
flattened  pitch,  t lie  original  cause  of  the  sharpness,  the  Roman 
Catholic  ecclesiastical  tones  ha\dng  practicall3'  ceased  to  exist 
in  England  with  Elizabeth’s  establishment  of  the  Reforma- 
tion in  1-588.  The  following  extract  from  Praetorius  bears 
upon  old  English  pitch,  and  confirms  its  former  extreme 
sharpness,  as  also  the  high  German  pitch  (“  Syntagma,”  vol.  ii., 
pp.  14-15  : — “ The  ancient  church  pitch  was  about  a Tone  lower 
and  deeper  than  at  present,  which  may  still  be  seen  on  old  organs 
and  other  wind  instruments  [this  may-  refer  to  Halberstadt,  and 
making  that  organ  a Tone  lower  than  was  usual  when  Praetorius 
wrote,  would  give  the  higher  pitch, as  above],  and  afterwards,  from 
year  to  year,  it  was  as  much  raised  as  is  now  usual  in  Italy’ 
and  England,  and  in  the  princely  bands  of  Germany. 
Although  the  English  pitch  on  instruments  is  a very 
little  'rin  gar  geringes)  lower,  which  may  be  seen  on  their 
trumpets  and  shawms  {Zincken  und  Schalmeyen),  or  oboes,  as 
they  call  them,  which  are  there  manufactured.”  He  proceeds 
to  speak  of  an  attempt  to  raise  the  pitch  by  a semitone,  wdiich 
he  deprecates,  on  account  of  singers,  especially  altos  and  tenors, 
and  also  because  stringed  instruments  could  scarcely  bear  the 
then  strain,  so  that  strings  constantly  snapped,  for  -which  reason 


it  was  better  to  play  such  instruments  a tone  lower,  which  he 
says  is  a great  assistance  to  vocalists. 


TABLE  II. 


Classified  Index  to  Table  I. 

Arrangement.  — The  countries  are  arranged  in  alphabetical 
order; — 1.  Austro-Hungary ; 2.  Belgium;  3.  England;  4.  Fi-ance* 

5.  Germany;  6.  Holland;  7.  Italy:  8.  Russia;  9.  Spain;  10.  United 
States  of  America. 

Under  each  cormtry,  the  pitches  are  classified  as— 1.  Standards  ; 
2.  Old  Forks;  3.  Chiu’ch  Organs ; 4.  Concert  Organs ; 5.  Operas; 

6.  Concerts ; 7.  Pianos ; 8.  Military  Mu.sic ; 9.  Other  Instruments. 

The  Pitch  is  always  that  of  A,  -with  merely  a sufficient  descrip- 
tion to  recognise  it.  For  full  details,  the  A must  be  looked  out  in 
Table  I.,  which  is  arranged  in  numerical  order.  But  the  S,  or 
number  of  equal  semitones  and  cents  (see  Art.  5) , by  which  the 
pitch  is  sharper  than  A 370,  is  annexed,  in  order  that,  by  the 
difference  of  their  S,  the  relative  sharpness  of  the  pitches  may  be 
immediately  ascertained. 

In  each  di-vision,  the  towns  are  generally  placed  together,  and 
the  pitches  for  each  to-wn  are  arranged  chronologically,  as  far  as 
was  practicable— the  letter  after  the  date  meaning  a,  ante,  or 
before ; c,  circa,  or  about ; and  p,  post,  or  after ; thus,  1800c  is 
about  1800,  1800a  is  before  1800,  1800/?  is  after  1800. 

The  mark  ,,  means  that  the  date  or  name  in  the  preceding  line 

is  to  be  repeated.  The  mark  in  the  date  or  place  column 

shows  that  the  date  or  place  is  unknown.  When  the  date  is 
unkno-wn,  the  pitches  are  placed  in  order  of  sharpness. 


Date. 

Place. 

1640c 

1780 

1878 

Vienna 

” 

1823 

1834n 

;; 

>> 

>> 

>> 

>> 

” 

1862 

1878 

1859 

>» 

Pesth 

Prague 

1845 

Vienna 

1780 

1862 

>> 

>> 

>> 

>> 

1876 

Brussels 

1879 

1859 

>> 

>> 

Libge 

Brussels 

1842 

1860 

London 

Pitch. 


S A 


I.— Austro-Hungary. 


3.  Church  Organs. 
Large  Franciscan  Organ 
Organ-builder  Schulz .... 

St.  Stefan  

Small  Franciscan  Organ. 


5.  Opera. 
Nake  (Enryanthe) 
Scheibler  I 


II. 

III. 


„ V.  (Blahetka)  

Scheibler’ s Streicher’sFork  ... 
Scheibler  VI.  (monstrous 

growth) 

Vienna  Old  Sharp  Pitch 

Nake,  sharpest 

UUmann 

From  Fr.  Com 


5>  J? 


6.  Concerts. 

Marloye  (Conservatoire) 
7.  Pianos. 

Stein,  for  Mozart 

Esser,  per  Nake 

Proch  „ 

9.  Other  Instruments. 
Sellner’s  Oboe,  per  Nake 


3-68 

457-6 

2-25 

421-3 

3-13 

443-2 

3-11 

442-7 

2-90 

437-5 

2-76 

433-9 

2-86 

436-5 

2-98 

439-4 

3-01 

440-3 

3-04 

441-1 

313 

443-2 

3-21 

445-1 

3-62 

456-0 

3-99 

466-0 

3-27 

446-8 

3-23 

446-0 

3-38 

449-8 

3-21 

445-4 

2-26 

421-6 

3-54 

454-0 

3-20 

445-0 

2-80 

435-0 

n.— Belgium. 


1.  Standards. 

Meeren’s  Proposed  Concert 

Standard  

Mahnion’s  Army  Standard  ... 


2-75 

343 


432-0 

451-0 


5.  Opera. 
Bender’s  Pitch  


3-10 


442-5 


6.  Concerts. 
Conservatoire 


3-31 


448-0 


8.  Military  Instruments. 
Band  of  Guides  (Fr.  Com.) 


3-59 


455-5 


III.— England,  Scotland, 
and  Ireland. 


1.  Standards. 

HuUah’s  C 512  = 524-8  3-05 

Society  of  Arts  intended  C 528  3 16 


441-3 

444-0 
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Date. 

Place. 

Pitch. 

S 

A 

Date. 

Place. 

Pitch. 

8 

A 

1860 

Griesbach’s  Soc.  Arts  C 

3-37 

449-4 

1840a 

Paddington 

St.  Mary’s  Chapel 

2-95 

439  0 

3-22 

445-7 

1840c 

Shrewsbury 

Byfield  and  Green,  St.  Mary’s, 

Cramer’s  ,,  A and  C 

3-33 

448-4 

altered  ? 

275 

4.33-0 

1877 

„ „ (Bishop’s) 

3-20 

445-1 

1843 

Wimbledon 

Walker,  Parish  Church 

2-46 

426-5 

Mr.  Hipkins’s  copy  of  Soc.  Arts 

3-31 

448-0 

1855 

Barking 

Byfield  and  Green,  restored 

5, 

Allen’s  ,,  ,, 

3-40 

450-3 

by  Walker  (originally 

1877a 

Tonic  Sol-fa  College  1 JC  513 

2-50 

427-5 

A 474-1) 

2-98 

439-5 

,,  ,,  1JC507 

2-30 

422-5 

Salisb-ury 

St.  Efimnnri’s 

3-14 

443-7 

London 

St.  George’ s-in-the-East  

2.  Old  Forks. 

1877 

)) 

St.  Paul’s,  present  state 

3-18 

444-6 

— 

Paraday’s  2C,2  A fiat,  2~E  flat, 

1878 

Bryeeson,  St.  IVIichael’s,  Corn- 

2 A 

2-37 

424-3 

hill  

3 57 

454-7 

„ 2G  

2-62 

430-3 

1879a 

Salisbury 

Willis,  Cathedral 

3-20 

445-2 

2‘67 

431-7 

Glasgow 

5 5 Este/tlisliGcl  Cliurcli 

272 

432-8 

” 

CatTipdral  • 

2 A 

2'89 

437-2 

Edinburgh 

55  Episcopalian  Catliedral 

” 

1878 

London 

Ei shop’s  SfanHnrfl  Pipp 

2-&1 

436  0 

3'01 

440-4 

(rra.v  anfl  T)avi<?OTi’s 

300 

440-0 

3T6 

444-2 

” 

Walker’s  ,, 

301 

440 -2 

” 

Rev.  IVIr.  Driffield’s  4 A 

2T9 

419-9 

’’ 

’’ 

Be-vington’s  ,,  

302 

440-5 

Pork  found  buried  at  Brixton, 

Le-wis’s  ,,  

3-04 

441-0 

2 A 

3-55 

454-2 

HiU’s  „ 

307 

441-7 

1751 

2-30 

422-5 

’’ 

Bryeeson’ s 

3- 13 

44.3-4 

1800c 

2‘31 

422-7 

Wmis’s  Church  „ .. 

3-20 

445-2 

Plymouth 

Dr.  Stainer’s  2 A 

2-38 

424-6 

1879 

>5 

Experimental  Copy  of  R. 

London 

Cayaill^-Coll’s  English  1C  ... 

2-94 

438-5 

Harris’s  B natural  at  All 

2-33 

423-6 

Hallows.  Barking  . . . 

2-79 

434-7 

„ 1C  

2-49 

427-2 

5) 

Experimental  Copy  of  B. 

de  la  Page’s  2 A 

2-50 

427-5 

Schmidt’s,Hampton-court, 

1826c 

2‘50 

427-5 

B Hat 

3-23 

445-S 

„ 1 C 

2-54 

428-4 

» 

Narrow  scale  experimental  B 

1846c 

2-70 

432-3 

natural  one-foot  pipe  

3-23 

446  0 

Ellis’s  2 C 

2-71 

432-6 

,,  1C  

2-75 

433-7 

4.  Concert  Organs. 

1849a 

Irish  Gentleman’s  2 A Phil- 

1867 

5> 

Walker,  Exeter-hall  

3-23 

445-8 

harmonic 

2-80 

435-0 

1879 

,,  ,,  sharpened 

3-28 

447 

1878a 

Bishop’s  Walker’s  1 C 

3-32 

448-1 

1877 

99 

, , Gloucester  Festival . . . 

3-29 

447-7 

Bishop’s  1 C Philharmonic  ... 

3-45 

451-7 

,, 

Glasgow 

Lewis,  Public  HaUs 

3-41 

450-6 

1877a 

London 

Willis,  Concert  Standard, 

3.  Church  Organs. 

Albert  HaU,  Alexandra 

1668a 

4-29 

474-1 

Palace  

3-54 

453-9- 

1669 

B.  Schmidt’s  original  White- 

Albert  HaU,  observed 

3-58 

455  1 

haU  ? 

Sydenham 

Gray  and  Da-vison,  Crj-stal 

5 5 8/lt6r6d.  5 5 

3‘08 

441-7 

Palace  

3-55 

454- 1 

1683 

Durham 

„ Original  Organ... 

4-29 

474-1 

London 

Bryeeson,  band  pitch 

3-57 

454-7 

1815?> 

3J 

,,  . altered 

312 

443-1 

1879a 

Hampton  Ct. 

Willis’s  New  Organ 

3T8 

444-7 

5.  Opera. 

1690 

B.  Schmidt,  Chapel  Organ  ... 

3-08 

442-0 

Covent-garden,  AUen’s  copy 

,,  Old  Pipe 

3-07 

441-7 

of  Costa’s  Fork 

3-52 

453-4 

1708 

London 

,,  St.James’sChapel 

99 

,,  Collard’s  copy 

T?nyalj  nTi^innl 

4-29 

474-1 

of  Costa’s  Fork 

3 -.57 

454-7 



„ altered,  A 442,  see 

1857 

99 

Bettini’s  Fork  of  London  Opera 

3-62 

4.56- 1 

A 474.- 1 

1877 

Covent-garden,  Harmonium. . . 

336 

449-2 

1759 

Cambridge 

,,  Trin.  Coll,  after 

1878 

99 

,,  Organ 

3-05 

441-2 

shifting 

. 1-14 

395-2 

99 

,,  Harmonium... 

3-29 

447-5- 

Temple 

,,  see  under  A 422‘5 

)> 

,,  Band  diuing 

1666 

Worcester 

T.  and  R.  Harris,  Cathedral... 

2-89 

437-1 

performance  

3-39 

449-9 

1670 

Newcastle 

P TTnrri.t!,  Sf  Nicholas 

2-55 

428-7 

1879 

,,  Organ 

3-22 

445-6 

1696 

London 

,,  St.  Andrew  Under- 

)) 

99 

99 

,,  Band  during 

ahaff, 

2-51 

427-7 

performance  

3-38 

449-7 

1700 

55 

,,  St.  John’s,  Clerken- 

1880 

,,  Theatre  Fork 

well 

2-15 

419-0 

for  the  Season  of  1880 

2-82 

455-4 

1878a 

Norwich 

2-49 

427-2 

1878 

Her  Majesty’s,  Organ 

2-85 

436- 1; 

1778 

London 

Green,  St.  Katherine’s,  Re- 

1879 

99 

99 

,,  Band  during 

gent’  a-park 

2-33 

423-2 

performance  

3-20 

415-5 

1780 

Winchester 

,,  Restoration  of  College 

1880 

99 

„ Theatre  Fork 

3-19 

444-9- 

Organ 

2-20 

420-1 

1788 

Windsor 

,,  St.  George’s  Chapel  ... 

2-51 

427-8 

6.  Concerts. 

1790 

New 

,,  Parish  Church 

2-30 

422-6 

1813 

} j 

Philharmonic,  copy  of  original 

— 

Dublin 

,,  Trinity  CoU.,  restored? 

2-87 

436-8 

—28 

5 ” 1 

Fork  

2-35 

423-Z 

1696 

Boston,  Line. 

Christian  Smith,  restored  ? ... 

2-95 

438-9 

,, 

99 

,,  another  copy... 

2-33 

423-5 

1749 

London 

Glyn  & Parker,  All  Hallows 

1826 

99 

Approved  by  Sir  G.  Smart  1 C 

2-72 

433-0 

f.Tip  rrrpflf.  nnrl  T.pqq 

2-37 

424-3 

1 ” J 

Sir  G.  Smart’s  o-wn  2 A 

2-73 

433-2 

1730 

Westminster 

Schreider  and  J ordan’s.  Abbey 

1M6 

Mean  of  Philharmonic  under 

54 

{ ’’  1 

Costa 

3-49 

452-5. 

1820a 

01  Ig lUai  y i j S66  uTlQCr 1 4 1 
,,  a.itered 

2-30 

422-5 

1874 

J \ 

55 

Highest  Philharmonic  

3-57 

454-7 

1821 

,,  altered  for  Greatores 

1876 

99 

Sold  as  Concert-pitch  by 

to  A 4.8.8 -2 

Cramer 

3-26 

446-7' 

1848 

,,  altered  by  Hill  to 

► 

1877 

Sydenham 

Crystal  Palace  Band  

3-55 

4-54-1 

A 441 -7 

London 

Wagner  Festival  at  Albert-haU 

3-58 

455-1 

1877 

,,  present  state 

2-92 

438-0 

’’ 

1740i? 

London 

Schnetzler,  German  Chapel 

7.  Pianos. 

Royal 

' 2’42 

425-6 

1826 

Broadwood’s  lowest 

2-72 

433-0 

1764 

Halifax 

,,  Parish  Church  ... 

5> 

j> 

1849 

,,  medium,  original 

. 3-23 

445-9 

1740 

Gr.  Yarmouth 

Byfield,  Jordan,  and  Bridge. 

—54 

> 

St.  George’s  Chapel  

2-44 

4259 

yy 

5.  M copy 

j> 

„ Parish  CRurch. 

now  used 

3-24 

446-2 

restored  ? 

2'91 

’ 437-7 

1860 

yy 

„ 5,  copy 

1748 

London 

J ordans’,St.George’s,Botolph- 

made  for  Society  of  Arts... 

, 3-21 

445-5 

1830( 

: Belfast 

lane  

Christchurch,  restored  ? 

4-24 

2‘75- 

474-1 

433-6 

18.52 

—74a 

„ highest  

, 3-49 

452-5 

Arundel 

Parish  Church 

2 '82 

435-6 

1874^3 

99 

,,  highest  

3-57 

454-7 

1838 

Bath 

Smith,  of  Bristol,  Abbey  

. 2-30 

422  5 

1846a 

99 

Hipkins’s  Vocal  (meantone).., 

. 2-74 

433-5 

Pulham 

Jordans’,  Parish  Church 

, 

1846i) 

„ „ teq.ual) 

, 2-84 

436-0 

altered  ? 

. 2-62 

430-4 

1877 

99 

CoUard’s  Pitch 

, 3-39 

1 449-9 
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Date. 

Place. 

Pitch. 

S 

A 

Date. 

1S79 

London 

Erard’s  Pitch 

3-59 

455-3 

Steinwav  in  England 

3-57 

454-7 

1636 

1S77 

Chappell 

3-62 

455-9 

1812 

1834a 

8.  Military  Music. 

isrs 

Dr.  Stone’s  British  Army 

>» 

Regulation  Fork  

3-46 

451-9 

1856 

Dr.  Stone’s  Kneller  - hall 

1815 

Training-school  Fork  

3-50 

452-9 

,, 

1859 

IV. — France. 

1.  Standards. 

1648 

1&48 

Paris 

Mersenne’s  one  French  foot 

1713 

pipe  

0T7 

373-7 

1766 

Dom  Bedos’s  „ „ 

0-31 

376-6 

1783 

1854 

Delezenne’s  ,,  „ 

0T5 

373-1 

1829 

1700/) 

PitchpipeatFaciiltyof  Sciences 

1-78 

410-0 

1836 

1S32 

De  Prony’s  proposal  

307 

441-7 

1854a 

1834 

Marlove’s  proposal 

2-62 

430-5 

3T6 

444-0 

” 

French  Commission’s  proposal 

2-80 

435-0 

1859 

Diapason  Normal  at  the  Con- 

servatoire;  under  this  pitch 

see  complete  list  of  copies 

examined 

; 2-82 

435-4 

1619 

1834 

2.  Old  ForJiS. 

1700c 

Lflle 

Mazingue’s  Old  Fork 

0-66 

384-3 

1754 

Franfois’s  „ 

2-30 

422-6 

1800c 

Cohen’s  ,,  

2-55 

428-7 

1740— 

lS54n 

Delezenne’s  „ 

2-72 

432-9 

1812 

1859a 

Paris 

Marquis  d’Aligre’s  Old  Fork.. 

2-97 

439-3 

1780 

1810c 

Lemoine’s  ,, 

2-60 

430-0 

1800 

3.  Church  Orqans. 

1636 

Mersenne’s  ton  de  chapeUe 

5-39 

503-7 

1700a 

Lnie 

L’ Hospice  Comtesse 

0T9 

374-2 

1789 

Versailles 

Palace  Chapel,  Conservatoire 

Fork  

1T7 

395-8 

1618 

Paris 

Tuileries  Chapel,  ,, 

2-78 

434-3 

1361 

1840 

Lille 

Cavaill(i-Coll’s  St.  Denis 

3T7 

444-3 

1511 

lS51a 

St.  Sauveur 

0-69 

384-6 

1654a 

99 

La  Madeleine  (restored)  

1-29 

398-7 

1543 

99 

St.  Maurice  (repaired)  

1-66 

407-3 

1615 

99 

St.  Andrd  ,,  

2-69 

432-2 

1645 

1^1 

St.  Etienne  (rebuilt)  

2-89 

437-1 

1688 

1854 

99 

St.  Catherine  (retuned) 

3-02 

440-5 

1700  c 

4.  Concert  Organ. 

1714 

1851 

LiUe 

Festival  Organ 

3-27 

446-8 

1716 

5.  Opera. 

1722 

1810 

Paris 

Grand  Opera,  Drouet 

2-32 

423-0 

1749 

1811 

99 

„ Scheibler 

2-48 

427-0 

1754— 

1819 

99 

„ Caguard  de  la  Tour 

2-76 

434-0 

1824 

1822 

99 

,,  Fischer 

2-67 

431-7 

1760 

1824 

99 

,,  lowered  for  Branchu 

2-43 

425-8 

1762 

1829 

„ recovered  Pitch 

2-76 

434-0 

18.^3 

>> 

,,  Cagnard  de  la  Tom 

2-92 

438-0 

1862 

,,  Orchestral  Pitch  ... 

3-00 

440-0 

1^ 

,,  Drouet 

2-63 

430-8 

2-80 

435-8 

1878 

l^c 

99 

,,  Scheibler’ s Petit- 

bout  

2-76 

4.14-0 

1879 

1836 

59 

,,  Caguard  de  la  Tom 

2-88 

437-0 

1836 

—9 

} ” 

, , Delezenne’ s Leibnei 

3 04 

441-0 

1752 

lS54a 

59 

„ „ Forks... 

2-89 

437-4 

1806 

,, 

99 

„ ,,  Pleyel.. 

302 

440-5 

—14 

,, 

59 

,,  ,,  Heeds... 

3-32 

448-3 

1822 

1%5 

95 

, , lassaj  ous  A F eiTaud 

3-35 

449-0 

1830 

1856 

99 

,,  Pianoforte -makers’ 

1834 

Fork  

3-24 

446-2 

1857 

,, 

99 

,,  Bodin’ s Fork 

3-23 

445-8 

1S58 

1858 

99 

,,  French  Commission 

3-31 

448-0 

1859 

1823 

Italian  Opera,  Fischer  

237 

424  2 

1861 

1829 

99 

„ Cagnard  de  la  Tour 

2-80 

435-0 

1869 

1836 

99 

, , Delezenne’ s Heeds . . 

2-88 

437-0 

1815 

1854 

99 

3T0 

442-5 

—21 

1856 

99 

,,  Bodm  

3-29 

447-4 

1826 

1820 

99 

OiK-ra  Comique  or  Feydeau, 

1859 

i 

Conservatoire 

2-32 

423-0 

1823 

,,  Fischer 

2-50 

427-6 

1862 

1829 

95 

„ Cagnard  de  la  Tour 

2-92 

438-0 

1869 

1836 

59 

, , Delezenne’ s Reeds . . 

2-92 

441-0 

1854 

3-31 

448-0 

1859 

Bordeaux 

Provincial  Opera,  Fr.  Com.  ... 

3T2 

443-6 

” 

,,  Delezcime  

3-40 

450  5 

1878 

1859 

59 

Lyons 

,,  French  Commission 

3-46 

452-0 

1859 

59  99  55 

3-31 

448-0 

1 To^ouse 

99  59  99 

3T0 

442-5 

”, 

Place. 

Pitch. 

S 

A 

6.  Concerts. 

Paris 

Mersenne,  Ton  de  Chambre . . . 

7-26 

563-r 

99 

Conservatoire,  Museum  Fork 

2-98 

439-5 

99 

,,  Scheibler  

2-82 

435-3^ 

99 

99  99 

3-03 

440-9 

99 

,,  Scheibler’ s Gand 

2-82 

435-2. 

99 

,,  de  la  Fage 

3-24 

446-2 

De  Prony  (iron  -wire) 

2-93 

438-2 

99 

„ (brass  wire)  

3-18 

444-5 

Toulouse 

Conservatoire,  Fr.  Com 

2-88 

437-0 

Lille 

99  99  

3-46 

452-0 

Marseilles 

99  99  

3-27 

447-0 

7.  Pianos,  Spviets,  &c. 

Paris 

Mersenne’s  Spinet  

1-48 

402-0 

Sauveur  (see  also  A 407 -1  and 

408-0) 

1-63 

406-6 

Pascal  Taskin  

1-74 

409-0 

Piano  of  Opera 

2-42 

425-5 

Wolfel’s  Pianos 

3 13 

443-3 

Pleyel’ s Pianos 

3-23 

446  0 

V.— Germany. 

1.  Standards. 

Bruns-wick 

Praetorius’s  “ Suitable  Pitch” 

2-37 

424-2 

Stuttgart 

Scheibler’ s Pitch  at  the  Con- 

gress of  Physicists 

3-01 

:440-2. 

2.  Old  Forks. 

j-  Eutin 

F.  Anton  von  Weber’s  Fork... 

2-36 

424-1 

Dresden 

Kirsten’s  Fork  

2-29 

422-3 

Kmnmer’s  Fork 

2-39 

429-4 

Hamburg 

Schmahl’s  Fork,  A 435-4  (see 

nnf1r»‘r  A 

miLtvX  xx.  ‘xOv?  j 

3.  Church  Organs. 

N.  Germany 

Praetorius  (called  by  him 

Chamber  Pitch)  

7-40 

567-3 

Saxony 

Halberstadt  Organ 

5-41 

505-8 

Heidelberg 

Schlick,  high  Pitch  

5-35 

504-2 

,,  low  Pitch 

0-33 

377-0 

Hamburg 

St.  Catherine  (taken  1879) 

4-54 

480-8 

Palatinate 

Salomon  de  Cans 

1-19 

396-4 

Holstein 

Gliickstadt 

3-50 

453-0 

Hamburg 

St.  Jacobi,  low  stop,  old  Pitch 

1-84 

411-4 

, , high  stops,  old  Pitch 

4-84 

489-2 

Holstein 

Hcndsbm'g 

5-06 

495-5 

Saxony 

Freiberg  Cathedral,  Silber- 

mann 

2-17 

419-5 

oirassour^ 

Saxony 

Dresden,  St.  Sophie 

2-01 

415-5 

Hamburg 

Lehnert’s  Posit iv 

3-51 

455-2 

I Saxony  | 

Dresden,  chamed  fork  of  H.C.  1 
Church  Organ J 

1-99 

415-0 

Holstein 

Rendsburg  

5-06 

495-5 

Hamburg 

Jlattheson’s  St.  Michaelis 

1-69 

407-9 

Weimar 

Tiipfer’s  Pipe 

2-37 

424-4 

Saxony 

Dresden,  Orchestra  of  R.C. 

Church 

2-36 

424-0 

,,  the  same  in  the  theatre 

2-.50 

427-5 

,,  R.C.  Church  Organ... 

2-12 

418-1 

Liibeck 

Cathedral,  Old  Organ 

4-65 

484-1 

Hambmg 

St.  Jacobi,  Present  Pitch  

5-CO 

494-5 

5.  Opera. 

Berlin 

Marpm-g,  Fr.  Com 

2-27 

421-0 

} ” 

Wieprecht,  Fr.  Com 

2-62 

430-5 

Fischer’s  Pichler’s  fork 

2-89 

437-3 

Wieprecht,  Fr.  Com 

3-00 

440-0 

Scheibler  “trustworthy ” 

3-07 

441-8 

Taubert  

3-33 

448-4 

Wieprecht,  Fr.  Com 

3-42 

450-8 

99 

Fr.  Com 

3-46 

451-8 

-N^jike  

3-45 

451-5 

99 

19 

Sent  to  Societ}’-  of  Arts 

2-82 

435-5 

!•  Dresden 

Nake’s  Fork  of  Weber’s  time 

2-33 

423-2 

J 

Reissiger 

2-80 

435-0 

99 

Fr.  Com 

3-04 

441 -0 

Niike,  during  performance  ... 

3-23 

446-0 

Fiirstenau’s  official  Fork  

2-91 

437-8 

99 

Sent  to  Society  of  Aits  from 

Leipzig 

2-95 

438-9 

99 

Rietz’s  Fork  (probably  an 

error) 

3-37 

449-4 

Jehmlich’s  Fork  

2-97 

439-4 

Brunswick 

Fr.  Com 

2-78 

443-5 

Carlsruhe 

99  

2-80 

435-0 

Gotha 

99  

3-13 

443-3 

Weimar 

3-19 

444-8 
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Date. 

Place. 

Pitch. 

S 

A 

1859 

Stuttgardt 

Fr.  Com 

3T2 

443-0 

Munich 

332 

448-1 

1869 

Sent  to  Society  of  Arts  

2-85 

436-1 

Baden 

55  55  - 

2'78 

434-5 

Wurtemburg 

,,  

2-88 

436-9 

1879 

Hamburg 

Opera,  under  Krebs 

3-31 

448-0 

6.  Concerts. 

1714 

Saxony 

Nake’s  presumed  Chamber 

Pitch 

0*24 

375-2 

3' 20 

445-0 

1859 

Leipzig 

Conservatoire,  Fr.  Com 

3-34 

448-8 

Wurtemburg 

Fr.  Com 

3-19 

444-8 

1869 

Leipzig 

Gewandhaus,  sent  to  Society 

of  Arts 

3 32 

448-2 

9.  Instruments. 

1776 

Breslau 

Marpurg 

1-96 

414-4 

1760 

—70 

} — 

Flute  by  Floth  (Nake)  

2*12 

418-0 

1783 

Grenser’s  Clarionet  (Nake)  ... 

2-28 

422-0 

Schneider’s  Oboe  (Nake)  

1-91 

413-3 

1800 

Holtzapf  el’s  Flute  (Delezenne) 

2-46 

426-5 

VI. — Holland. 

3.  Church  Organs. 

The  old  celebrated  Chm’ch 

Organs  have  all  been  altered, 

and  I have  not  succeeded  in 

my  attempts  to  recover  their 

ancient  pitch. 

6.  Concerts. 

1859 

The  Hague 

Fr.  Com 

3-34 

446-2 

Vn.— Italy. 

1.  Standards. 

1720 

Rome 

Pitch-pipes  (Dr.  R.  Smith)  ... 

1-14 

395-2 

1730c 

Mean  of  Pitch-pipes  of  the 

1780c 

r JrEClllai  ^ 

Bell-foimdryof  Colbacchini 

2-41 

425-2 

2.  Old  Forks. 

1730c 

Padua 

Colbacchini’ s low  IF 

1-52 

403-9 

1780c 

„ 

„ high  IF 

2-30 

422-6 

Verona 

Cavedini’s  series  of  Forks 

2-29 

422-3 

1790c 

Padua 

Stratico’s  1 G 

4-64 

483-7 

)> 

» 

33  4:  G 

2-87 

436-6 

5.  Opera. 

1845 

Florence 

Marloye  

2-87 

436-7 

jj 

Milan 

j,  

3-26 

446-6 

Turin 

55 

2-99 

439-9 

1856 

Milan 

Fr.  Com 

3-49 

450-3 

1857 

La  Scala  (de  la  Fage) 

3*45 

451-7 

») 

Naples 

San  Carlo  (Guillaume’s  Fork) 

3T9 

444-9 

1859 

Turin 

Fr.  Com 

3-19 

444-8 

6.  Concerts. 

1869 

Bologna 

Liceo  Musicale 

312 

443-1 

7.  Pianos. 

1839 

55 

Tadolini’s  Fork 

2-43 

425-8 

Vni. — Russia. 

3.  Church  Organs. 

1781 

St.  Petersburg 

Euler 

2*11 

418-0 

5.  Opera. 

1802 

55 

Sarti 

2*84 

436-0 

1858 

Fr.  Com 

345 

451-5 

1869 

55 

Sent  to  Society  of  Arts  

2-83 

435-7 

9.  Instruments. 

1739 

” 

Euler  

I'OO 

392-2 

IX.— Spain. 

3.  Church  Organs. 

1785 

Seville 

T.  Bosch’s  Organ 

2*18 

419-6 

1858 

Madrid 

Ton  de  ChapeUe  

2-18 

419-6 

5.  Operas. 

» 

Theatre  (in  1879,  A 435*4) 

3*18 

444-5 

Date. 

Place. 

Pitch. 

S 

A 

1879 

New  York 

X. — ^United  States  of 
Amebica. 

7.  Pianos. 

Stein  way’s  Fork  

3-66 

457-2 

DISCUSSION. 

The  Chairman  said  that  no  one  could  regret  the  time 
Mr.  Elhs  had  taken,  considering  the  great  interest  and 
importance  of  the  subject,  and  the  very  thorough  manner 
in  which  he  had  treated  it.  He  could  not  expect  any 
discussion  upon  the  paper,  because,  though  they  were  in 
the  habit  of  discussing  opinions,  facts  of  this  kind  admitted 
of  no  discussion.  Mr.  Ellis  had  put  all  his  facts  on 
such  good  authority,  that  there  was  nothing  to  question 
— they  could  only  receive  them  with  humility  as  infor- 
mation of  immense  value.  Indeed,  he  could  hardly 
express  his  high  opinion  of  the  value  of  the  paper.  It 
was  a monument  of  research  which  would  be  refen’ed  to 
in  future  ages  as  a credit  to  the  musical  science  of  the 
day.  He  would  only  ask  the  meeting  to  pass  a vote  of 
thanks  to  Mr.  EUis  for  his  excellent  communication. 

The  vote  of  thanks  was  passed  unanimously,  and  the 
meeting  adjourned. 


MISCELLANEOUS. 


AETIEICIAL  DIAMONDS. 

A preliminary  notice  by  Mr.  J.  B.  Hannay,  of  his 
successful  attempt  to  produce  the  diamond  artificially, 
was  read  at  a meeting  of  the  Eoyal  Society  on  February 
26th,  1880. 

Wliile  pursuing  his  researches  into  the  solubility  of 
soh'ds  in  gases,  he  noticed  that  many  bodies,  such  as 
silica,  alumina,  and  oxide  of  zinc,  which  are  insoluble 
in  water  at  ordinary  temperatures,  dissolve  to  a very 
considerable  extent  when  treated  with  water-gas  at  a 
very  high  pressure.  It  occurred  to  him  that  a solvent 
might  be  found  for  carbon  ; and  as  gaseous  solution 
nearly  always  yields  crystalline  solid  on  withdrawing 
the  solvent  or  lowering  its  solvent  power,  it  seemed 
probable  that  the  carbon  might  be  deposited  in  the 
crystalline  state.  After  a large  number  of  experiments, 
it  was  found  that  ordinary  carbon,  such  as  charcoal, 
lampblack,  or  graphite,  were  not  affected  by  the  most 
probable  solvents  he  could  think  of,  chemical  action 
taking  the  place  of  solution. 

A curious  reaction,  however,  was  noticed,  which 
seemed  likely  to  yield  carbon  in  the  nascent  state,  and 
so  allow  of  its  being  easily  dissolved.  When  a gas  con- 
taining carbon  and  hydrogen  is  heated  under  pressure, 
in  presence  of  certain  metals,  its  hydrogen  is  attracted  by 
the  metal,  and  its  carbon  left  free.  This,  as  Professor 
Stokes  suggested  to  the  author,  may  be  explained  by 
the  discovery  of  Professors  Liveing  and  Dewar,  that 
hydrogen  has,  at  very  high  temperatures,  a very  strong 
affinity  for  certain  metals,  notably  magnesium,  forming 
extremely  stable  compounds  therewith. 

When  the  carbon  is  set  free  from  the  hydrocarbon  in 
presence  of  a stable  compound  containing  nitrogen,  the 
whole  being  near  a red  heat,  and  under  a very  high 
pressure,  the  carbon  is  so  acted  upon  by  the  nitrogen 
compound  that  it  is  obtained  in  the  clear,  transparent 
form  of  the  diamond.  The  great  difficulty  lies  in  the 
construction  of  an  inclosing  vessel  strong  enough  to 
withstand  the  enormous  pressure  and  high  temperature ; 
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tubes  constructed  on  the  gun-barrel  principle  (with  a 
wrought  iron  coil),  of  only  half  an  inch  bore  and  four 
inches  external  diameter,  being  tom  open  in  nine  cases 
out  of  ten. 

Tlie  carbon  obtained  in  the  successful  experiments  is 
as  haixl  as  natimal  diamond,  scratching  all  other 
crystals,  and  it  does  not  affect  polarised  light.  Mr. 
Hannay  obtained  crystals  with  cmwed  faces  belonging 
to  the  octahedral  form,  and  diamond  is  the  only  sub- 
stance crystallising  in  this  manner.  The  crystals  burn 
easily  on  thin  platinum-foil  over  a good  blow  pipe,  and 
leave  no  residue,  and  after  two  days’  immersion  in 
hydrofluoric  acid  they  show  no  sign  of  dissolving,  even 
when  boiled.  On  heating  a splinter  in  the  electric  arc, 
it  turned  black — a very  characteristic  reaction  of 
diamond. 

Lastly,  a little  apparatus  was  constructed  for  effect- 
ing a combustion  of  the  crystals,  and  determining  their 
composition.  The  ordinary  organic  analysis  method 
was  used,  but  the  diamond  crystals  were  laid  on  a thin 
piece  of  platinum -foil , and  this  was  ignited  by  an  electric 
current,  and  the  combustion  conducted  in  pure  oxygen. 
Tlie  result  obtained  was,  that  the  sample  (14  mgrms.) 
contained  97‘85  per  cent,  of  carbon,  a very  close  approxi- 
mation, considering  the  small  quantity  at  the  experi- 
menter's disposal.  The  author  proposes  to  describe  fully 
the  apparatus  and  all  analyses  in  a future  i^aper. 

Mr.  Hannay  wrote,  subsequently  to  sending  in  his 
paper: — “I  forgot,  in  the  preliminary  notice,  to  men- 
tion that  the  specific  gravity  of  the  diamond  I have 
obtained  ranges  as  high  as  3 ’5  ; this  being  determined 
by  flotation,  using  a mixture  of  bromide  and  fluoride  of 
arsenic.” 

Messrs.  Jonas  Brothers,  having  "written  respecting 
the  statement  in  Mr.  Maskelyne’s  letter,  that  the  pro- 
cess is  ‘ ‘ hardly  less  momentous  to  the  arts  than  to  the 
possessors  of  a wealth  of  jewellery”  (see  Journal, 
February  27th,  1880,  p.  289).  Mr.  Hannay  sent 
them  the  following  answer,  wliich  has  been  printed 
in  the  T imes : — “I  do  not  in  the  least  expect 
that  my  discovery  will  have  any  effect  upon  your 
business,  as  the  cost  of  producing  very  small  quantities 
of  substance  like  boart  is  so  great  as  to  relegate  the 
process  to  a mere  laboratory  experiment.” 


OX  SILK-PEODUCIXG  BOMBYCES  AND  OTHER 
LEPIDOPTERA. 

By  Alfred  Wailly 

(Membre  Laure;it  de  la  Society  d’Acclimatation  de  France). 

( Continued  frompnge  232). 

III. — Notice  ox  Atticus  Mylitta,  Axtheikea  paphia? 

THE  Tesser,  Tussue,  Tusseii,  Tijssah*  Silkworm. 

The  Miilittn,  or  Tasar  silkworm,  wdiich  is  found  all 
over  India,  and  also  in  Ceylon,  is  the  most  valuable  of 
the  Indian  wild  silk -producing  Bombyces,  and  it  is 
extremely  polyphagous.  In  India,  it  feeds  on  Terminalea 
tomcntosa,  Zizyphus  jnjuba,  Lagerstroomia  indica,  Ficus 
ber>Jonvy<(i,  Carissa,  Guidia,  and  other  trees.  Last  year, 
in  England  (where  I introduced  it  for  the  first  time),  and 
also  in  France  and  Germany,  it  has  been  reared  on  oak, 
and,  by  !Mr.  P.  H.  Gosse,  on  horn -beam. 

The  various  races  of  Mylitta  vary  considerably  in  size, 
according  to  the  different  localities  where  they  are 
found.  The  cocoons  are  oval  and  silvery-white,  or 
yellowish.  Some  are  2 in.  long  and  Uin.  in  diameter, 
and  even  more  ; others,  only  about  1 in.  in  length.  The 
difference  in  size  of  the  various  races  of  the  same  species 
is  very  likely  due  to  the  quality  of  the  foliage  they  feed 
upon. 

In  the  forests  of  the  Himalaya  and  other  parts,  where 
the  foliage  is  abundant  and  keeps  fresh,  the  worms  grow 
to  a considerable  size  ; but,  in  localities  where  the 
weather  is  hot  and  dry,  the  foliage  withering  in  a short 


♦ From  the  Hindostani  tussurie,  which  means  shuttle. 


time,  the  worms  undergo  their  changes  in  a shorter 
time,  and,  in  consequence,  form  much  smaller  cocoons. 

Tins,  of  course,  refers  to  worms  living  in  a wild 
state ; but,  should  they  be  reared  on  trees  properly  attended 
to,  and  kept  in  good  condition,  it  is  possible  that  the 
worms  of  the  various  races  would  all  produce  large 
cocoons.  As  a proof  of  this  assertion,  I may  mention 
the  success  obtained  in  a part  of  the  Bombay  Presidency, 
where  the  climate  is  hotter  than  in  the  Himalaya  Moun- 
tains, by  Major  G.  Coussmaker,  who,  for  several  years, 
has  reared  this  species,  and  obtained  cocoons  equal  in 
size  to  those  I received  last  year  from  Calcutta,  and 
which  came  from  the  Himalaya. 

The  Himalaya  race  of  mylitta  is  uni-voltine  (single 
brooded),  the  moths  emerging*  about  the  beginning  of 
J uly  ; the  races  from  the  south  of  India  and  Ceylon, 
like  all  species  of  tropical  insects,  are  poly-voltines 
(many -brooded) . One  of  my  correspondents  in  Colombo, 
to  whom  I had  written  for  cocoons,  in  a letter  dated  16th 
January,  1879,  says : — “ I have  some  cocoons  of  mylitta, 
but  the  moths  are  emerging.” 

At  the  end  of  June,  1879,  I received  from  Calcutta  a 
small  case  containing  55  cocoons  of  the  Himalaya  race 
of  Attacus  mylitta,  which  is  one  of  the  largest.  The 
cocoons  having  been  sent  too  late,  the  moths  emerged 
on  the  way,  but  a few  cocoons  escaped,  from  which,  in 
a few  days,  emerged  large  and  magnificent  moths.  From 
the  two  first  couples  I obtained  two  pairings ; the  other 
moths  were  all  females. 

The  couxiles  were  placed  in  small  separate  cages,  and 
in  the  open  air,  under  a roof.  The  first  male  and  female 
moths,  born  in  the  evening,  the  6th  of  J uly,  paired  in  the 
night  of  the  7th,  the  pairing  lasting  42  hours.  The  pair- 
ing of  the  second  couple,  which  took  place  the  following 
night,  lasted  48  hours.  I never  had  any  species  of 
moths  the  pairing  of  which  lasted  so  long.  I was  so 
anxious  about  the  success  of  my  first  experiment  with 
this  species  that  I paid  a visit  to  the  first  couple  in  the 
middle  of  the  night,  when  I was  agreeably  surprised  to 
see  that  success  had  been  obtained,  and  that  in  spite  of 
the  rather  unfavourable  weather. 

I was  afraid  of  failure  after  reading  a description  of 
mylitta  vol.  xxxii.  of  the  “Naturalist’s  Library,” 
edited  by  Sir  William  Jardine,  in  which  the  writer  of 
the  memoir  on  mylitta  says  that  this  species  cannot  be 
domesticated.  This  evidently  refers  to  a race  of 
mylitta  with  habits  very  different  to  those  of  the 
Himalaya  race,  as  it  is  fui’ther  stated  “ this 
species  cannot  be  confined,  for,  as  soon  as  the 
moth  pierces  the  cocoon,  it  gets  away,  and  the 
people  add  that  it  is  impossible  to  keep  it  by  any 
precaution  whatever.”  In  another  part  of  the  memoir, 
the  following  extraordinary  statement  is  made: — “I 
have  frequently  endeavoured  to  detain  the  males  of  the 
Jarroo  species,  and  have  kept  them  locked  up  in  a box 
for  that  purpose  ; but,  wdiether  they  did  not  Like  to 
make  free  with  their  female  relations,  or  from  what 
other  cause  I know  not,  but  I never  could  obtain  a 
breed  in  the  domestic  state  ; and  the  efforts  of  the 
male  to  escape  were  wonderful,  and,  at  last,  always 
effectual.”  The  Jarroo  species  alluded  to  is  that  from 
which  the  cocoons  are  obtained  during  the  coldest  month 
of  the  year— January. 

Although  I could  not  take  the  above  statements  in  a 
literal  sense,  I feared  it  was  impossible,  or  at  least 
difficult,  to  cause  the  Mylitta  moths  to  pair  in  captivity. 
Fortunately,  the  moths  of  this  great  and  valuable  species 
paired  readily,  and  for  a considerable  time  (a  most  im- 
portant thing),  and  the  females  laid  their  eggs  for 
several  days  without  even  damaging  their  wings.  Con- 
trary to  some  small  species  of  mylitta,  which  are  rest- 
less, the  moths  of  this  large  race  were  extremely  quiet ; 
they  could  be  taken  by  the  hand  and  placed  anywhere 
without  letting  themselves  fall.  The  male  moths  must 
have  been  as  quiet  as  the  female,  as  they  were,  after  the 
pairings  had  taken  place,  as  fresh  as  they  were  after 
emerging  from  the  cocoons. 
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The  two  female  mylitta  laid  about  450  ova,  all  together. 
These  eggs  are  of  a whitish  colour,  round,  rather  com- 
pressed, generally  with  two  lines  encircling  them ; they 
are  somewhat  larger  than  the  eggs  of  Yama-mai  and 
Pernyi.  Some  of  the  ova  are  smaller  than  the  others, 
and  very  likely  they  produce  the  male  larvse. 

The  hatching  of  the  ova  commenced  on  the  2nd  of 
August.  The  smaller  larvse,  in  the  first  stage,  and 
when  just  hatched,  were  light-brown  or  bufi,  the  larger 
ones  of  a greenish  tint.  In  a few  days,  they  all  became 
of  a more  uniform  colour.  Hound  each  segment  there 
is  a black  line.  The  head  and  legs  of  the  larvse  are 
black,  and  there  are  black  spots  on  the  body. 

The  second  stage  commenced  on  the  10th  of  August. 
The  larva  was  then  yellow- green ; no  black  lines  round 
the  segments ; the  head  and  legs,  as  in  the  first  stage, 
black  or  blackish  brown ; black  spots  as  before. 

The  third  stage  commenced  on  the  17th  of  August. 
Xtarva,  fine  green ; head  and  legs,  as  before,  black.  Dark 
spines,  with  base  of  a brilliant  metallic  copper  colour. 

The  fourth  stage  commenced  on  the  29th  of  August. 
jFrom  that  date,  I regret  to  say,  I was  obliged  to  dis- 
continue my  rough  descriptions  of  the  larvm,  which,  up 
±0  that  time,  after  thriving  admirably  without  a single 
fatality,  commenced  to  die,  two,  three,  or  more  every 
day,  till  all  were  gone  within  about  12  days — about  60 
worms  in  all.  They  were  fed  on  oak. 

The  death  of  the  mylitta  larvse  I attribute  to  several 
causes.  The  cold  weather  compelled  me  to  rear  them 
in  a room,  and  I kept  them  too  long  under  bell-glasses  ; 
perhaps  they  had  not  a sufficient  amount  of  fresh  air, 
although  the  large  glasses  were  raised  to  renew  it. 
After  the  first  stage,  it  would  have  been  best  to  rear 
them  entirely  uncovered,  on  oak  branches  plunged  in 
water,  as  they  did  not  much  wander  then.  I rear 
successfully  many  species  under  glass,  but  some  of  the 
larger  species  do  best  imcovered,  with  a free  ventilation, 
n,nd  better  still  in  the  open  air. 

I fed  my  larvae  like  Yama-mai  and  Ferny i,  with  hard 
leaves  on  old  oak  branches,  and,  from  what  I subsequently 
learnt  from  Herr  Huesmann,  it  would  seem  they  prefer 
young  and  tender  leaves,  such  as  those  produced  by 
suckers  or  shoots  of  the  year  ; but  experience  alone  will 
teach  us  the  best  method  of  rearing  this  valuable  species. 
My  impression  now  is  that,  the  foliage  being  too  hard, 
the  worms  could  not  eat  sufficiently,  and  that  they  were 
gradually  starved. 

Mr.  P.  H.  Grosse,  writing  to  me  on  September  12th, 
1879,  says : — “ My  two  m'^itta  larvse  are  about  in.  in 
length  and  y%ths  in  depth.  Fine  apple  green,  with  a 
yeUow  line  on  each  side  ; upper  tubercles,  burnished 
copper  ; middle  and  lower  tubercles,  purple  ; spiracles, 
■orange  ; face,  dark  brown.  I have  fed  them,  as  many 
others,  on  horn  - beam  (a  valuable  discovery  of 
mine).” 

In  a subsequent  communication,  dated  September 
30th,  1879,  which  Mr.  G-osse  was  kind  enough  to  send 
me,  he  says,  “ In  reply  to  your  questions,  the  mylitta 
larvse  I described  in  the  fifth  stage,  when  full-grown. 
Both  have  since  died.  Fatality  has  attended  almost  all 
my  species  {pyri,  cecropia,  promethea,  cynthia,  selene)  ex- 
oept  Eyperchiria  io,  which  has  done  very  well.” 

Major  G.  Coussmaker,  in  his  “Memoir  on  Mylitta''' 
published  in  1873,  says  the  larvse  moult  five  times. 
From  this  we  must  conclude  that  Mr.  Gosse’s  larvse 
were  in  the  last  stage  but  one.  Two  larvse  I received 
from  Herr  Huesmann,  on  the  29th  of  October,  in  the 
sixth  and  last  stage,  were  of  an  enormous  size. 

Lord  Walsingham,  to  whom  I sent  them  for  preserva- 
tion, kindly  wrote  to  me  on  October  31st: — “ I am  much 
obliged  for  the  two  larvse  of  mylitta.  I am  sorry  to  say 
that  I have  failed  to  preserve  them  satisfactorily,  their 
brilliant  pale-green  colour  being  quite  impossible  to 
retain,  and  their  size  rendering  them  very  difficult  sub- 
jects.” 

The  larva  in  its  sixth  stage  was  this  : — On  the  back, 
18  brilliant  copper  tubercles,  and  two  rows  of  small 


purple  spines  on  each  side ; a yellow,  lateral  stripe  on 
each  side  ; head,  dark  brown. 

Major  Coussmaker,  in  the  description  of  his  mylitta 
larva  says  that,  “when  hatched,  it  is  blackish -brown, 
mth  a shining  black  head,  and  that,  as  it  increases  in 
size,  the  colour  of  the  body  turns  yellow.  After  the 
first  moult,  the  head  becomes  of  a blood-red  colour ; 
the  colour  of  the  body  is  of  a greenish  tint,  and  after 
each  moult  it  becomes  greener.”  Major  Coussmaker 
adds,  “When  fuU-grown,  a fine  specimen  is,  at  least, 
7 in.  long  and  1 in.  in  diameter.  I have  weighed  one 
of  these  dimensions  when  45  days  old,  and  foimd  it  to 
be  371  grains.” 

From  what  has  been  said,  it  wiU  be  seen  that  the 
rearing  of  mylitta  last  year  was  of  very  long  dura- 
tion, from  the  beginning  of  August  till  the  end  of 
October;  therefore,  in  England,  and  other  northern 
coimtries,  artificial  heat  will  be  required  to  bring  the 
larvae  to  the  formation  of  their  cocoons.  No  success 
could  be  obtained  in  the  open  air. 

But,  in  southern  European  countries,  such  as  Spain, 
for  instance,  where  the  Yama-mai  and  pernyi  oak  silk- 
worms are  already  thoroughly  acclimatised  and  reared 
in  immense  quantities,  it  is  to  be  hoped  the  mylitta 
will  be  equally  successfid. 

In  August  last,  I received  a letter,  dated  27th  July, 
1879,  from  Major  Coussmaker,  from  which  I shall  quote 
the  following  passage  : — “ My  system  of  rearing  is  very 
simple  and  methodical.  I keep  all  my  seed-cocoons  in 
a basket,  with  the  pedicles  uppermost.  At  intervals, 
between  6 and  11  p.m.,  I look  at  them,  and  if  I see  any 
moist  at  the  top,  I tie  them  on  to  a branch  of  any  tree 
or  shrub  in  my  garden,  and  at  daylight  I find  that  the 
females  are  paired  in  the  vicinity  of  their  cocoons, 
while  the  males  have  gone  away  to  seek  for  mates. 

“ They  are  left  in  that  condition  all  day,  and  at  sunset, 
or  when  I am  going  out  for  a walk,  I talce  the  females, 
let  the  males  fly,  and  put  the  females  to  lay  their  eggs. 
The  next  morning  I take  the  eggs  away,  and  put  them 
into  a small  box,  or  something  of  the  kind,  safe  from 
rats,  mice,  and  ants. 

‘ ‘ In  nine  days  they  hatch  out,  and  I put  them  on  to 
shrubs,  over  which  I put  screens  of  split  bamboo.  As 
the  worms  grow,  they  eat  the  shrubs  quite  bare,  while 
I move  the  screens  as  necessary.  To  facilitate  this 
moving,  I have  planted  my  shrubs  in  hedges,  and  now 
it  is  offiy  a matter  of  the  food  and  number  of  worms. 

‘ ‘ From  a month  to  six  weeks,  according  to  the  moisture 
and  luxuriance  of  the  foliage,  the  worms  take  to  make 
their  cocoons,  and,  as  far  as  I can  see,  success  seems 
certain.  The  plants  I use  are  the  varieties  of  lager- 
strosmia,  Zizyphus,  terminalia,  and  carissa.  I am  not 
aware  as  to  whether  any  of  these  trees  can  be  obtain- 
able in  England,  or  whether  the  worms  will  hatch  out 
there.  The  moths  paired  and  laid  eggs  in  1874,  but 
did  not  hatch.  I hope  that  you  will  be  more  successful.” 

To  conclude,  I will  now  quote  a few  short  passages 
from  Herr  Huesmann’s  letters  to  me : — October  15, 
1879 — “My  mylitta  larvae  are  doing  very  well,  but  are 
growing  very  slowly  ; up  to  this  day,  only  four  have 
formed  their  cocoons,  but  these  are  fully  as  large  as  the 
imported  ones.  Please  to  consider  that  my  mylitta 
larvse  are  exactly  the  same  age  asmy  which  partly 

are  moths  to-day.”  October  22 — “The  first  mylitta 
larvse  hatched  on  July  the  31st,  and  commenced  to  spin 
on  October  the  2nd,  about  half  of  this  long  time  having 
been  spent  in  the  last  stage.  I never  bred  larvae 

before,  but  have  seen  them  reared  in  Bremen  two  years 
ago.  The  larvae  I saw  in  Bremen  were  a good  deal 
smaller  than  mine,  and  their  cocoons,  of  which  I had 
some  in  my  possession  afterwards,  produced  very  small 
and  mean-looking  moths.  I fed  my  larvae  on  the 
common  oak,  but  always  picked  out  young  sprigs  with 
large  and  succulent  leaves.” 

At  the  end  of  October  the  larvae  had  not  all  formed 
their  cocoons.  A.  Waillt. 
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CrLTR’ATIOX  OF  OLFV^E,  CAROB,  AND 
MULBERRY  TREES  IN  CYPRUS. 

Olive  groves  in  Cyprus  are  not  so  numerous  as  they 
might  be  ; but  isolated  trees  are  frequently  to  be  seen 
scattered,  with  carob  trees,  on  the  hills  adjoining  the 
two  great  moimtain  ranges  of  the  island.  On  the  spurs 
of  the  Troodos  range,  and  in  the  northern  slope  of  the 
range  of  Kerynia,  they  almost  form  a zone,  at  a height 
varying  from  400  to  700  feet  above  the  level  of  the  sea  ; 
and  though  that  locality  appears  the  best  suited  for 
them,  they  are  frequently  seen  also  in  the  plains  as  well 
as  the  sea -shore.  Many  years  must  elapse  before  olive 

and  carob  ti’ees  yield  any  considerable  profit  to  planters. 
But  if,  for  other  reasons,  as  for  instance  to  promote 
rain,  and  to  imj>rove  the  climate,  it  be  decided  to  plant 
more  trees,  olive  and  carob  should,  by  no  means,  be  lost 
sight  of.  They  thrive  well,  and  grow  almost,  as  it  were, 
spontaneously,  in  the  island,  and  would  yield,  in 
coiu’se  of  tirne,  a fair  profit. 

Dr.  Schmas  and  Mr.  G-alizin  mention  in  their  report 
that  the  inliabitants  do  not  appear  to  take  much  care  of 
the  existing  olive  and  carob  groves.  The  fruit  of  the 
olive  is  very  small,  which  induces  the  belief  that  they 
are  not  properly  grafted.  The  inhabitants  of  the 
northern  slopes  of  the  mountain  range  of  Keiynia  seem 
to  bestow  a little  more  care  on  their  olives.  In  gather- 
ing their  olives  they  take  at  least  the  pains  of  shaking, 
instead  of  striking,  the  branches  of  the  trees,  as  is 
practiced  in  Baffo.  The  only  reason  that  can  be  assigned 
for  this  rough  usage  is,  that  the  country  people  of  the 
south  are  compelled  to  gather  the  olives  before  matm-ity, 
fearing  that  they  would  be  carried  away  by  thieves,  and 
when  yet  piuqfie,  shaking  alone  is  sufficient  to  make 
them  fall  to  the  gTOund.  It  is  difficult,  however,  to  find 
any  excuse  for  the  setting  on  fire,  without  any  apparent 
reason,  ohve  and  carob  trees,  as  witnessed  on  more 
than  one  occasion.  The  art  of  extracting  oil  from 
olives  is  far  from  being  fully  developed  in  Cyprus ; 
but  even  if  some  better  method  were  introduced,  good  oil 
could  never  be  obtained  from  olives  artificially  ripened  by 
baking,  as  practised  in  Baffo.  This  branch  of  agricul- 
ture in  Cjq)ms  is  capable  of  great  improvement.  Neither 
the  quality  nor  the  quantity  of  the  oil  now  taken  is  such 
as  to  admit  of  exportation ; the  whole  produce,  a short 
time  back,  was  only  103,114  gallons. 

The  carobs  of  Baffo  are,  unlike  the  oUves,  better  than 
those  of  Kerjmia,  the  former  haring  sugar  round  the 
seed,  and  keeping  better  than  the  latter,  which  have 
but  honey.  Cyprus  is  renowned  for  its  carob  groves. 
The  tree,  \mlike  that  of  Malta,  has  the  trimk  straight, 
and  is  no<:  so  knobby.  Not  being  sheltered,  winds 
damage  it  to  such  an  extent,  that  in  several  parts 
of  the  island,  especially  near  the  sea  coast,  the  bend- 
ing of  the  trunks  of  the  trees  is  taken  to  indicate 
the  direction  of  the  prevailing  winds.  The  carob  of 
Kerynia  is  subject  to  a disease  which  reduces  the  inside 
of  the  pod  to  dust.  It  appears  that  it  attacks,  also,  the 
carob  on  the  seashore.  Unlike  the  olive,  the  carob  bears 
the  heat  wonderfully,  and  this  accounts  for  the  greater 
number  of  carob  than  of  olive  groves.  Its  cultivation, 
however,  bears  no  proportion  to  the  vast  extent  of  the 
island,  and  to  the  climate,  which  is  so  favourable  to  its 
growth.  The  largest  production  of  carobs  is  in  the 
ffistricts  of  Limassol,  Karpas,  and  Kerynia.  The  whole 
of  the  produce  of  the  island  some  years  ago  was  about 
5,000  tons,  of  wliich  about  1,500  tons  were  exported. 

Mulberr}’- trees  are  generally  cultivated  in  proximity 
to  villages,  for  the  leaf,  which  is  the  food  of  the  silk- 
worm. They  thrive  well.  At  Famagusta,  or  rather  at 
Varoscia,  where  mulbexries  are  extensively  cultivated, 
it  is  calculated  that  a scala  yields  food  for  silkworms, 
producing  from  12  to  16  okes  of  silk  a year  (from  33  to 
44  lbs.  . The  silk  trade,  at  present,  is  not  in  a very 
flourishing  condition,  owing  to  a disease  of  the  silk- 
worm, from  the  effects  of  which  the  island  has  been 


suffering  for  the  last  20  years,  notwithstanding  the 
change  of  seed.  Cyprus  produced  formerly  between 
70,000  and  80,000  lbs.  of  silk,  whilst  at  present  the 
yearly  produce  is  estimated  at  from  5,600  to  8,400  lbs. 
It  is  for  the  most  part  produced  in  the  districts  of  Fama- 
gusta, Baffo,  Larnaka,  and  Karpas.  Kythrea  also  gives 
a good  supply  of  silk,  but  of  an  inferior  quality.  It  is 
calcffiated  that  10  okes  of  cocoons  give  one  oke  of  silk 
thread. 


FISHERIES  OF  THE  ISLE  OF  MAN. 

The  Commissioners  of  Fisheries — Messrs.  Buckland 
and  Spencer  Walpole — mention  that  as  so  much  interest 
attaches  to,  and  so  little  is  known  of,  the  fisheries  of  the 
Isle  of  Man,  they  think  it  right  to  append  a particular 
reference  to  them  in  their  report  upon  the  Sea  Fisheries 
of  England  and  Wales.  With  regard  to  the  inland 
fisheries,  the  Isle  of  Man  is  watered  by  several  rivers, 
the  greatest  and  most  important  being  the  Sulby,  a 
river  which  rises  near  the  the  centre  of  the  island, 
and  flows  into  the  sea  at  Ramsey.  The  second  most 
important  watershed  is  drained  by  the  town  rivers,  the 
Dhoo,  or  the  Black  River,  and  the  Glass,  or  the  Clear 
River,  which  unite  their  waters  near  Douglas,  and  give 
their  united  names  to  the  thriving  capital  of  the  island. 
The  tliird  river  of  importance  is  the  Neb,  which  enters 
the  sea  at  Peel,  and  the  fourth  is  the  Laxey.  Other 
smaller  streams  drain  other  parts  of  the  island. 

There  is  no  doubt,  whatever,  that  all  these  streams 
were,  at  a comparatively  recent  period,  productive 
salmon  and  sea  trout  rivers.  The  Laxey  owes  its 
name,  like  the  Lax  weir,  at  Limerick,  to  the  salmon 
with  which  it  abounded  ; and  the  Douglas  is  situated 
in  the  parish  of  Braddan,  a word  derived  from  the 
Gaelic  for  a salmon.  Men  who  are  still  alive 
recollect  the  period  when  the  salmon  fishery  of  the 
island  was  a profitable  business.  Of  recent  years 
this  has  been  in  a very  unsatisfactory  condition. 
The  fishery  of  the  Laxey  has  been  practically 
destroyed  by  the  well-known  mine  which  takes  its 
name  from  the  river.  The  fishery  of  the  Neb  has 
also  been  destroyed  by  a mine,  while  the  Douglas 
river  is  injured  by  the  gas  water  of  the  town  of 
Douglas.  Pollution  makes  it  impossible  to  hope  that 
the  salmon  fisheries  will  ever  recover  their  former  con- 
dition. But  in  addition  to  the  injury  done  to  these 
fisheries  by  pollution,  they  are  also  suffering  from  the 
consequences  of  unfair  fishing.  The  fisheries  are  now 
regulated  by  an  old  Act,  passed  about  forty  years  ago. 
The  Act  provides  a close  time  for  salmon ; it  prohibits  the 
use  of  certain  instruments  ; and  it  professes  to  prevent 
the  pollution  of  rivers.  The  authorities  of  the  island, 
however,  doubt  the  possibility  of  enforcing  its  provisions, 
while,  in  any  case,  the  Act  must  be  a failure,  now  that 
there  is  no  machinery  for  enforcing  them.  Analogous 
machinery,  however,  to  that  which  is  provided  with  the 
same  object  in  England,  might  be  easily  applied  to  the 
Isle  of  Man. 

The  sea  fisheries  are  also  of  importance.  Peel, 
the  chief  fishing  port,  is  one  of  the  principal  stations 
of  the  herring  fishery.  It  has  a fine  fleet  of  first-class 
fishing -boats,  which  frequent  many  of  the  principal 
Irish,  Scotch,  and  English  fisheries.  The  boats  are 
fast,  handsome,  and  large,  and  it  is  difficult  to  see  a 
finer  sight  than  the  fleet  standing  out  to  sea  on  a sum- 
mer’s evening.  The  fleet  usually  repair  in  the  spring  of 
the  year  to  Kinsale,  for  mackerel  fishing.  In  the  sum- 
mer and  autumn  the  herrings  come  into  the  Manx  and 
Irish  seas.  The  fishery  is  in  a satisfactory  condition, 
and  there  is  an  almost  universal  agreement  among  the 
fisherman  that  only  one  regulation  is  required,  which, 
however,  is  of  very  great  importance.  A custom  has 
arisen,  of  late  years,  for  the  fishermen  to  shoot  their 
nets  before  sunset.  The  fish,  scared  by  the  early  shoot- 
ing of  the  nets,  frequently  sink,  and  the  night’s  fishing 
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is,  ia  consequence,  lost.  In  addition  to  the  sununer 
fishery  for  herrings,  there  used  to  he  a considerable 
autumn  fishery  for  spawning-  herrings  ofi  the  east  coast 
of  the  Isle  of  Man.  A large  so-called  coral  bank,  many 
miles  in  leng-th,  extends  from  a spot  off  Mangold  Head, 
to  a spot  off  Douglas  Head,  in  which  the  herrings  un- 
doubtedly spawn.  There  used  to  be  a very  considerable 
fisheiy  for  these  spawning  fish.  The  fishery  has  now 
/r ceased,  as  the  nets  used  in  it  are  broken  by  the  vast 
. shoals  of  dog-fish  preying  on  the  spawning  fisheries. 

' The  fishermen  declare  that  in  the  olden  times  the 
shoal  of  herrings  was  much  larger  than  it  is  now, 
and  that,  as  the  dog-fish  were  always  on  the  out- 
side, they  could  drift  for  some  miles  through  the 
herrings  without  coming  on  the  dog-fish.  They  declare 
that  now  the  shoal  is  so  mirch  smaller  that  they  come 
more  quickly  on  the  dog-fish,  and  that  the  nets  are  then 
broken.  The  Commissioners  incline  to  think  that  the 
nets  are  broken,  not  because  the  shoal  of  spawning  fish 
IS  smaller,  but  because  the  nets,  which  are  now  made 
of  cotton,  are  much  weaker  than  the  old  nets,  which 
used  to  be  made  of  hemp.  .On  the  other  hand,  it  is  only 
right  to  say  that  dog-fish,  like  other  fish,  are  migratory 
in  their  movements,  and  that  it  is  possible  that  they 
visit  a place  for  some  years,  and  then  leave  it  altogether. 
This  view  is  partly  confirmed  by  a tradition  in  the  Isle 
of  Man,  that  a special  prayer  was  once  put  up  in  all  the 
parish  churches  against  dog-fish.  It  was  not  possible 
to  obtain  a copy  of  the  prayer,  but  its  existence 
was  stated  on  good  authority.  If  such  a prayer  was 
raised  in  olden  times,  it  is  a fair  inference  that  the 
present  plague  is  not  unprecedented.  In  addition  to 
the  herring  fishery,  which  is  chiefly  carried  on  from 
Peel,  there  is  an  important  hook-and-line  fishery  for 
cod  conducted  chiefiy  from  Pamsey.  The  Liverpool 
trawlers  fish  the  great  breeding  banks  of  the  island,  and 
the  bays  are  fished  by  small-meshed  draft  nets,  and  by 
fixed  trammel-nets.  In  the  island  itself  the  long-line 
fishing’  is  reg’arded  as  the  most  important  of  these  in- 
dustries, and  the  maj  ority  of  people  in  the  island  are 
prepared  to  sacrifice  all  the  other  kinds  of  fishing  for 
the  sake  of  the  long -line  and  herring  fisheries. 


PPOVIISrCE  OF  THE  DOBRUDSCHA. 

As  the  province  of  Dobrudscha— ceded  to  Roumania 
in  exchange  for  Bessarabia — is  likely  to  increase  in  im- 
portance, and,  in  time,  become  a valuable  acquisition  to 
Roumania,  Vice-Consul  Stokes  gives  a short  summary 
of  its  principal  towns  and  districts,  their  population 
and  productions.  The  town  of  Tultcha  and  its  suburbs 
contains  a population  of  about  43,000  souls;  the  sur- 
rounding district  is  exceedingly  fertile,  producing  grain 
of  an  excellent  quality,  but,  owing  to  its  limited  culti- 
vation and  meagre  population,  only  in  small  quantities. 
Its  other  products  consist  of  wool  (of  a very  superior 
quality),  cheese,  caviare,  and  sldns ; also  wine.  Its 
principal  imports  are  rice,  coffee,  sugar,  oil,  spirits, 
cotton  goods,  glass  ware,  iron,  and  tobacco,  but  aU  on 
a limited  scale  (barely  sufficient  to  meet  the  require- 
ments of  its  population) , and  are  pi-incipally  imported 
from  France  and  Austria. 

The  tovv^n  of  Babadagh  and  its  surrounding  dis- 
trict contains  a population  of  about  41,000  souls,  and 
possesses  an  excellent  climate  and  a rich  soil,  and  is 
supposed  to  be  rich  in  mineral  resources,  which  are,  as 
yet,  totally  undeveloped. 

Kustendji  is  divided  into  three  districts,  viz.,  Kus- 
tendji,  Mangalia,  and  Hirsova,  and  the  population  of 
the  three  districts  may  be  computed  at  about  23, 320  souls, 
composed  of  Greeks,  Tartars,  Bulgarians,  Roumanians, 
Armenians,  and  Turks,  who  are  chiefly  engaged  in  agri- 
cultural pursuits.  Kustendji  possesses  a good  harbour, 
and  has  the  advantage  of  being  the  depot  of  the 
Rustchuk  and  Varna  Railway,  which  greatly  facilitates 
the  transportation  of  grain  from  the  interior  of  the  port. 


The  town  of  Matchin  and  its  suburbs  has  a population 
of  about  2,200  souls,  and  it  is  a good  grain-producing 
district.  Medjidie  and  Cemavoda  have  a small  popu- 
lation of  about  8,000  souls,  and  are,  like  the  others, 
grain -producing  districts.  Sulina,  situated  at  the  mouth 
of  the  Danube,  derives  its  chief  importance  from  the 
establishment  of  the  offices  of  the  European  Commission 
of  the  Danube  ; it  also  serves  as  a depot  for  a large 
quantity  of  grain,  which  is  brought  dovTi  from  the  up- 
river ports  for  transhipment  on  board  of  the  larger  class 
of  steamers  frequenting  the  port,  whose  heavy  draiight 
of  water  prevents  them  from  ascending  the  river.  The 
importance  of  the  trade  of  the  place  depends  in  a great 
measure  upon  the  depth  of  the  water  in  the  river, 
as  when  it  is  low,  say  14  feet,  a much  larger  number 
of  vessels  are  loaded  in  the  port.  It  is  found 
more  economical,  under  these  circumstances,  to  send 
the  grain  down  from  the  up-river  port  in  lighters, 
for  transhipment,  thereby  saving  the  expense  of 
pilotage  up  and  down,  and  also  avoiding  the  risk  of 
getting  ships  aground,  which  frequently  occurs  when 
the  river  is  low,  and  this  entails  an  expense  of  at  least 
£’500  to  refloat  a ship.  As  the  incoming  and  outgoing 
of  the  whole  trade  of  the  Lower  Danube,  Sulina  is  a 
most  important  transit  station,  but  nothing  more  ; ex- 
ports of  its  own  produce  it  has  none,  and  its  imports 
are  confined  to  the  strict  necessaries  of  life,  for  a popu- 
lation consisting  principally  of  the  labouring  classes, 
who  find  their  livelihood  by  loading  and  unloading  ships. 
The  population  may  be  estimated  at  about  6,000  souls, 
chiefiy  Greeks. 

The  whole  of  the  province  of  the  Dobrudscha  may  be 
pronounced  fertile,  and  possessing  many  resources, 
that  would,  under  a good  administration — which  up  to 
the  present  time  it  has  never  had — be  sure  in  a short 
time  to  develop  themselves,  and  amply  repay  Roumania 
for  the  exchange  of  Bessarabia  to  Russia. 


THE  WIRE  BOOK- SEWING  MACHINE.* 

The  most  important  step  forward  that  has  lately  been 
made  in  bookbinding  is,  undoubtedly,  the  substitution 
of  wire  for  thread.  A machine  for  sewing  books  with 
wire  was  recently  exhibited  at  a meeting  of  the  Franldin 
Institute,  where  several  books  were  sewed  before  the 
audience. 

The  principle  of  this  machine  consists  in  producing  a 
number  of  (j -shaped  wire  staples,  which  are  driven 
from  the  inside  of  each  section  of  the  book  through  the 
back,  and  through  one  wide  or  several  narrow  bands 
of  a strong  linen  or  cotton  fabric,  whereupon  the  ends 
projecting  through  the  back  are  clenched  over,  and  thus 
a firm  connection  between  the  sheets  of  the  section  them- 
selves and  the  band,  or  bands,  covering  the  back  of  the 
book,  is  produced.  The  machine  fastens  a section  at  each 
revolution  of  the  main-shaft,  and  can  be  run  at  40  to  43 
revolutions  per  minute.  The  book  sections  are  fed  by 
the  operator,  partly  opened,  upon  a table,  Avhich,  by  an 
oscillating  motion,  brings  the  sheet  in  position  to  be 
sewed.  By  an  adjustable  downward  feed  of  the  table 
on  which  the  book  is  sewed,  the  section  can  be  sewed 
tight  or  loose,  to  suit  the  degree  of  “ backing  ” in  the 
subsequent  forwarding  of  the  book.  The  principal 
merits  of  this  mode  of  binding  books  are,  strength, 
durability,  and  flexibility,  besides  the  saving  of  labour, 
as  an  operator  can  turn  out  as  much  work  on  one  of 
these  machines  as  from  five  to  eight  operators  can  do 
by  hand.  Greater  strength  is  given  by  the  several 
sheets  of  each  section  being  clamped  firmly  between 
the  back  and  the  clenched  legs  of  the  wire  staple,  while 
the  thread  in  thread- sewed  books  holds  the  centre  sheet 
only  by  the  edges  of  the  cuts  through  which  the  thread 
passes.  If  the  inner  sheet  of  any  section  of  a thread - 


* A paper,  by  H.  Bilgram,  read  before  the  Franklin  Institute, 
Philadelphia,  October  15th,  1879. 
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bound  book  be  tom  out  by  force,  the  thread  cuts  its  way 
through  the  fold  of  the  sheet,  while  in  a wire-sewed 
book  the  sheet  will  tear  in  a double  line,  leaving  a small 
strip  of  paper  underneath  the  ^\dre  staple.  This  simple 
test  proves  at  once  the  superior  strength  of  a wire -sewed 
book. 

The  firmness  of  a wire-sewed  book  is  not  so  much 
dependent  on  the  glueing  of  the  back  as  is  the  case  with 
a thread-bound  book.  The  inner  sheet  of  any  thread- 
boimd  book  is  held  in  position  by  the  glue  in 
the  several  saw -cuts ; for,  if  this  connection  is 
carefully  severed  without  injuring  the  thread  con- 
nection, the  sheet  can  be  moved  up  and  down 
as  much  as  the  thirty-second  of  an  inch,  while 
nothing  short  of  actual  tearing  of  the  paper  can  make 
the  corresponding  sheet  of  a ivire- sewed  book  move 
through  the  same  distance.  Rusting  of  the  iron  wire  is 
effectually  guarded  against  by  tinning  it.  Increased 
flexibility  is  insured  by  the  diminished  thickness  of  the 
flexible  back  of  the  book.  In  the  old  way  of  binding, 
the  flexible  connection  of  the  several  sections  of  the  book 
is  represented  by  two  or  more  comparatively  thick  strands 
laid  in  the  saw -cuts  on  the  back  of  the  book,  and  held 
there  by  the  threads  passing  round  them  ; while  on  the 
wire -sewed  books  the  corresponding  connection  extends 
over  the  greater  part  of  the  back,  and  is  not  only  much 
thinner  and  more  flexible,  but  also  much  stronger.  The 
book  opens  very  freely  indeed. 

In  binding  the  first  books  sewed  with  wire,  some 
difficulty  was  experienced  in  the  ^\ires  thickening  the 
back  of  the  book  so  much  that,  in  pressing  it  for  the 
purpose  of  cutting,  the  paper  was  crushed  by  the  wire 
just  where  it  should  have  been  strongest.  This  defect 
has  been  overcome  by  inserting  the  staples  in  a zigzag 
line,  so  that  there  appear  two  or  three  times  as  many 
rows  of  staples  on  the  back,  as  there  are  staples  in  each 
section. 


CORRESPONDENCE. 


ARMENIAN  LIBRARY,  SMYRNA. 

In  consequence  of  late  events  in  Asia  Minor,  the 
study  of  the  English  language  has  been  taken  up  with 
more  vigour,  and  an  appeal  for  the  contribution  of 
English  books  is  made  on  behalf  of  the  Armenian 
Readin^room  and  Library,  in  Smyrna,  estabhshed  in 
1869.  Books,  journals,  and  newspapers,  may  be  sent 
to  Captain  Stab,  Corresponding  Member  of  the  Society 
of  Arts,  Smyrna,  or  to  Mr.  H.  Papa  Sian,  Smyrna. 
The  postage  is  cheap,  as  Smjnma  is  within  the  Postal 
Lnion.  I beg  strongly  to  urge  this  application,  as  the 
members  of  the  library  have  already  2,000  volumes, 
many  of  which  are  English.  Hyde  Clakke. 

32,  St.  Gcorge’s-square,  S.W. 


DOMESTIC  POISONS. 

In  the  Journal  of  the  Society  of  Arts  for  the  23rd 
Jan.,  and  in  the  latter  part  of  the  paper  on  “ Our 
Domestic  Poisons,”  by  Mr.  Carr,  we  find  a paragraph 
on  tapestry  carpeting  (vol.  28,  p.  157). 

No  one  acquainted  with  carpet  manufacture  could  be 
misled  by  the  observations  contained  in  the  paragraph  ; 
but,  for  obvious  reasons,  we  are  compelled  to  notice  the 
same,  andj  for  the  information  of  those  not  so  familiar, 
we  feel  called  upon  to  give  the  following  facts : — 

It  is  perfectly  true  that  the  so-called  stuffer  or 
material  used  to  give  substance  to  the  tapestry  carpet 
fabric  is  sized,  but  the  size  used  for  the  purpose  by  the 
chief  makers  is  perfectly  inodorous,  being  entirely 
flour. 


It  is  absolutely  incorrect  that  size  is  required  or  used 
to  keep  the  wool  surface  in  place. 

Except  by  great  care  in  preparing  the  size  necessarily 
used  in  the  manufacture  of  all  carpeting  wherein  linen 
weft  is  used,  unpleasant  smell  will  temporarily  pervade 
a carpet  when  first  laid  down.  This  statement  is  based 
upon  an  experience  of  over  40  years,  and  before 
tapestry  carpeting  was  manufactured  to  any  extent,  if 
at  aU. 

There  is  nothing  different  in  the  manufacture  of 
Brussels  and  tapestry  carpeting  that  one  should  be  more 
liable  to  smell  than  the  other  ; either  is  liable  to  smell 
in  the  absence  of  the  most  scrupulous  care  and  attention 
in  their  manufacture. 

The  manufacture  of  tapestry  carpeting  dates  from  30 
to  40  years  back,  and  has  been  steadily  progressive, 
which  would  not  have  been  the  case  had  the  statement 
referred  to  been  correct. 

We  trust  you  will  give  the  same  publicity  to  this  letter 
as  you  have  given  to  the  paragraph  alluded  to. 

Edwaed  Ceossley  & Sons. 

Dean  Clough  Mills,  Halifax, 

February  27th,  1880. 


GENERAL  NOTES. 


Population  of  the  Globe. — The  population  of  tho 
globe  has  been  roughly  calculated  at  1,421,000,000,  giving 
the  following  numbers  for  the  chief  divisions  Europe, 
309,000,000;  Asia,  824,000,000:  Africa,  199,000,000; 

Oceania,  4,000,000  ; America,  85,000,000.  The  annual 
number  of  deaths  throughout  the  world  is  put  at  35,693,350, 
or  97,790  persons  each  day.  The  balance  of  population  is, 
however,  more  than  kept  up  by  births  at  the  rate  of  104,800 
per  day. 

The  French  Wine  Trade. — It  appears  that  the  value 
of  wines  exported  from  France  is  annually  decreasing,  while 
that  of  wines  imported  into  the  country  is  increasing.  The 
following  figures  given  in  the  Times  represent  the  value  of 
the  imports  and  exports  during  the  past  ten  years: — 


Value  of  Value  of 

Imports.  Exports. 

1869  ....  £565,640  £10,441,520 

1870  ....  196,160  8,921,200 

1871  ....  267,120  9,402,560 

1872  ....  775,080  10,939,800 

1873  ....  1,150,720  11,250,000 

1874  ....  1,189,840  9,170,320 

1875  ....  551,800  9,899,240 

1876  ....  1,010,680  8,464,120 

1877  ....  1,178,560  8,430,440 

1878  ....  2,509,920  8,320,040 


The  balance  of  trade  bns  turned  'against  France  to  the 
value  of  about  £4,000,000  in  ten  years.  The  imported 
wines  have  been  chiefly  from  Spain,  but  a large  quantity  are 
Italian  wines.  This  serious  diminution  in  the  viticultural 
produce  of  France  has  been  chiefly  owing  to  the  ravages  of 
phylloxera. 


MEETINGS  OF  THE  SOCIETY 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

Maecii  10. — “ Recent  Advances  in  the  Production  of 
Lambeth  Art  Pottery.”  By  John  Spaekes.  Sir  Philip 
Cunliffe  Owen,  C.B.,  K.C.M.G-.,  will  preside. 

Maecii  17. — “ The  Art  of  the  Silversmith.”  By  W. 
Heebeet  Singbe.  a.  J.  Mundella,  M.P.,  will  pre- 
side. 

ApeiTi  7 1— -“Buildings  for  Secondary  Educational 
Purposes.’^  By  E.  C.  Robins,  F.S.A.,  F.R.LB.A. 

Apeil  14.— “The  History  of  the  Art  of  Book- 
binding.” By  Heney  B.  Wheatley,  E.S.A. 
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April  21. — “The  Present  System  of  Obtaining 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  W.  Holman  Hunt. 

April  28. — “ Recent  Improvements  in  Gas  Furnaces 
for  Domestic  and  Lavatory  Purposes.”  By  Thomas 
Fletcher. 

May  5. — “On  the  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C.  Morton. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambery. 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

March  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 

R.N. 

April  6. — “Art  in  Japan.”  By  C.  Pfoundes. 

April  27. — “Iceland  and  its  Resources.”  By  C.  G. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Sibree,  jim., 
F.R.G.S. 

Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock : — 

March  11. — “Balmain’s  Luminous  Paint.”  By  0. 
W.  Heaton,  F.C  S.  Professor  H.  E.  Roscoe,  F.R.S., 
wiU  preside. 

April  8. — “On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Friswell,  F.C.S. 

April  22. — “On  Some  Recent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  R.E., 
F.R.S. 

May  13 — “On  some  Physical  Applications  of 
Light.”  By  Prof.  W.  G.  Adams,  F.R.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock : — 

The  Second  Course,  “ On  the  Manufacture  of 
India-rubber  and  Gutta-percha,”  by  Thomas 
Bolas,  F.C.S. 

Lecture  VI. — March  8. 

Gutta-percha.  Sources.  Chemical  nature  and 
physical  properties.  Purification.  Applications  in  con- 
nection with  the  industrial  arts.  Vulcanisation  of 
gutta-percha. 

The  Third  Course  will  be  by  Mr.  R.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; May  3,  10. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  March  8th.  . .SOCIETY  OF  ARTS,  Jolin-street,Adelplii, 
W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Thomas  Bolas, 
“ The  Manufacture  of  India-Rubber  and  Gutta-Percha.” 
(Lecture  VI.)  , 

London  and  Middlesex  Archeeological,  4,  St.  Martm  s- 
place,  W.C.,  8 p.m.  1.  Mr.  F.  J.  Hilton  Price,  “Notes 
on  Excavations  at  Temple-bar.”  2.  Rev.  R.  Hawley 
Cluttebuck,  “ A Londoner’s  Trip  to  a Country  Cousin’s 
in  1773.” 


Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  8j  p.m.  Lieut.  G.  T.  Temple,  “An 
Autumn  and  Winter  Yacht  Voyage  along  the  Coasts 
of  Norway  and  Lapland.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Special 
General  Meeting. 

Medical,  11,  Chandos-street,  W.,  ^ p.m.  Annual  Meeting. 

London  Institution,  Finsbury-circus,  E.C.,  5 p.m.  Mr. 
F.  J.  Palmer,  “ Life-saving  Apparatus.” 

Tuesday,  March  9th... Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Schafer,  “ Physiology  of  Muscle.”  (Lec- 
ture IX.) 

Metropolitan  Scientific  Association,  13,  Blomfield-street, 
E.C.,  7 p.m. 

Medical  and  Chirurgical,  63,  Bemers-street,  Oxford-street, 
W.,  8^  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8p.m.  Mr.  H.  E.  Jones,  “The  Purification  of 
Gas.” 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C., 
8p.m.  1.  Mr.  Francis  Galton,  “Visualised  Numerals, 
and  other  Forms  of  Mental  Imagery.”  2.  IkIr.  C.  H.  E. 
Carmichael,  “ Notes  on  Prehistoric  Discoveries  in  Central 
Russia.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Folk  Lore,  22,  Albemarle-street,  8 p.m.  1.  Mr.  J.  S. 
Udal,  “ Dorsetshire  Mummery  Plays.”  2.  Mr.  Alfred 
Nutt,  “ Critical  Notes  on  Celtic  Folk-tales  and  Helden- 
sage.” 

Wednesday,  March  10th. ..SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  John  Sparkes,  “Recent 
Advances  in  the  Production  of  Lambeth  Art  Potterj\” 

Royal  College  of  Physicians,  Pall-mall  East,  S.W.,  5 p.m. 
(Croonian  Lectures.)  Dr.  Cayley,  “ Some  Points  in  the 
Pathology  and  Treahnent  of  Typhoid  Fever.”  (Lecture 

m.) 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Prof.  E. 
HuU,  “ The  Rocks  of  the  South  of  Ireland  and  North 
Devon.”  2.  Mr.  G.  R.  Vine,  “ A RcArew  of  the  Family 
Diastoporidee  for  the  Purpose  of  Classification.”  3. 
Mr.  W.  H.  Twelvetrees,  “A  New  Theriodont  Reptile 
( Cleiorhizodon  ormburgtnsis^  Twelvetr.),  from  the  Upper 
Permian  Cupriferous  Sandstones  of  Kargalinsk,  near 
Orenburg,  in  South-Eastern  Russia.” 

Graphic,  University  College,  W.C.,  8 p.m. 

Microscopical,  King’s  College,  W.C.,  8 p.m. 

Royal  Literary  Fimd,  10,  John-st.,  Adelphi,  W.C.,  3 p.m. 
Annual  Meeting. 

Telegraph.Engineers,  25,  Great  George-street, Westminster 
S.W.,  8 p.m.  Mr.  Alexander  Siemens,  “ Some  Recent 
Improvements  in  Electric  Light  Apparatus.” 

Thursday,  March  11th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Chemifstp^  and  Physics 
Section.)  Prof . C.  W.  Heaton,  “Balmain’s  Luminous 
Paint  ” 

Royal,  Burlington-house,  W.,  8J  p.m. 

Antiquaries,  Burlington-house,  W.,  8^  p.m. 

London  Institution,  Finsbury-circus,  E.C.,  7 p.m.  Prof. 
W.  H.  Monk,  “ Some  Predecessors  of  Bach  and 
Handel.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Miss  Edith  Heraud,  “ Tennyson.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Dewar,  “ Recent  Chemical  Progress.”  (Lecture  VII.) 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Friday,  March  12th.  . .Royal  United  Service  Inst. , Whitehall-yatd, 
3 p.m.  Rear-Admiral  C.  Murray  Aynesley,  “ The  Pre- 
servation of  Boilers.” 

Royal  Institution,  Albemarle-street,  W.,  8 p.m.  Weekly 
Meeting.  9 p.m.  Dr.  C.  W.  Siemens,  “ The  Dynamic 
Electric  Current  and  Some  of  its  Applications.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Royal  College  of  Physicians.  (Lumleian  Lectures.)  Dr. 
W.  Roberts,  “Researches  on  the  Digestive  Ferments 
and  the  Preparation  and  Use  of  Artificially  Digested 
Food.”  (Lecture  I.) 

Quekett  Microscopical  dub.  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8j  p.m. 

New  Shakespeare,  University  College,  W.C.,  8 p.m.  Paper 
by  Mr.  T.  Alfred  Spalding. 

Saturday,  March  13th... Trades  Guild  of  Learning  (at  the  House 
OE  the  Society  of  Arts),  8 p.m.  Lecture  by  Prof. 
Hales. 

Physical  Science  Schools,  South  Kensington,  S.W.,  3 p.m. 

Royal  Botanic,  Inner-circle, Regent’ s-park,  N.W.,  3ip.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  3Ir. 
George  Saintsbury,  “ Dryden  and  his  Period.”  (Lec- 
ture III.) 


Frrata. — Page  280,  line  33, /or  “ boys  should 
be  trained,”  read  “ bogs  ebould  be  drained.”  Line  46, /or 
20,  read  200, 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.G. 


PROCEEDINGS  OF  THE  SOCIETY. 


UNION  OF  INSTITUTIONS. 

The  folloAving  Institutions  have  been  received 
into  Union  since  the  last  announcement : — 

Church  of  Scotland  Training  College,  Glasgow. 
Working  Men’s  Institute,  St.  John’s,  Blackheath,  S.E. 


CANTOR  LECTURES. 

The  sixth  and  concluding  lecture  of  the  Second 
Course  of  Cantor  Lectures,  “ On  the  Manufacture 
of  India-rubber  and  Gutta-percha,”  was  delivered 
by  Thohas  Bolas,  F.C.S.,  on  Monday,  8th  inst., 
the  lecture  being  specially  devoted  to  the  treat- 
ment of  gutta-percha.  The  Lectures  will  be 
printed  in  the  Journal  during  the  summer  recess. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1880,  early  in  May  next. 
This  medal  was  struck  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1 8G4,  to  Sir  Rowland  HiU,  K.  C. B. , F.R.  S. , “ f or  his 
greatservice  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  country,  the  benefits  of 
which  have,  however,  not  been  confined  to  tliis  country, 
but  have  extended  over  the  civilised  world.” 

In  I860,  to  his  Imj^rial  Majesty,  Napoleon  III.,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlightened 
commercial  pohcy,  and  especially,  by  the  abolition  of 
passports  in  favom  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  80  largely  promoted  Arts,  Manufactures,  and  Com- 
merce.” 

In  1867,  to  !Mr.  (afterwards  Sir)  W.  FothergUl  Cooke 


and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.R.S.,  “ in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by 
which  the  production  of  machinery  has  been  brought 
to  a state  of  perfection  hitherto  unapproached,  to  the 
great  advancement  of  Arts,  Manufactures,  and  Com- 
merce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “for  his  numerous  valuable  re- 
searches and  writings,  which  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  Sonth  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  “ for  the 
eminent  services  rendered  by  him  to  Arts,  Manu- 
factures, and  Commerce,  in  developing  the  manufacture 
of  steel.” 

In  1873,  to  Michel  Eugene  Chevreid,  For. Memb. R.S., 
“for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1874,  to  W.  C.  Siemens,  D.C.L.,  F.R.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  M.  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S.,  the 
Astronomer  Royal,  “for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  ‘ ‘ the  distinguished 
chemist,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 
In  1873,  to  Sir  Wm.  G.  Armstrong,  C.B.,  F.R.S., 
D.C.L.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  William  Thomson,  F.R.S.,  LL.D., 
D.C.L.,  “on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  24th  of 
April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 
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FOUETEENTH  OEDINAEY  MEETING. 

Wednesday,  Marcli  lOth,  1880;  Sm  Philip 
ClJHLiPFE  OWEH,  C.B.,  K.C.M.G.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Brittain,  Henry,  200,  Greorge-street  West,  Birmingham. 
G-ardner-Bain,  Andrew  John,  Blaimaim,  Helensburgh, 

Horner,  Edward,  May-place,  Crayford. 

Bolls,  George,  34,  Camberwell -green,  S.E. 

Scott,  William  Thomas,  67,  Canonbury-park  North,  N. 
Taylor,  George  W.,  116,  Cannon -street,  E.C. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Bakewell,  Herbert  James,  60,  South  Hill-park,  Hamp- 
stead, N.W. 

Clarke,  Frederick  N.,  3,  Bolt-court,  Fleet-street,  E.C. 
Collins,  C.  B.,  Hele,  CuUompton,  Devon. 

Dunn,  John,  53,  Brown-sibreet,  Manchester. 

Gamble,  Josias  Christopher,  St.  Helen’s,  Lancashire. 
Hodgson,  John  S.,  Hexham. 

Somerville,  William,  Belvoir- street,  Leicester. 

The  paper  read  was — 


ON  THE  FUBTHER  DEVELOPMENT  OF 

THE  FINE-ABT  SECTION  OF  THE  LAMBETH 

POTTEBT. 

By  John  Sparkes. 

In  May,  1874,  I had  the  honour  to  read  a paper 
in  this  place  on  the  new  methods  that  had  recently 
been  introduced  into  the  Lambeth  Pottery.  I now 
propose  to  carry  on  the  history  of  what  has  proved 
no  inconsiderable  development  of  the  beginning 
recorded  in  that  paper. 

I fear  a recapitulation  of  some  parts  of  the  former 
paper  will  be  necessary,  to  put  the  present  audience 
in  possession  of  such  facts  as  may  enable  them  to 
form  an  opinion  of  the  subject,  and  rightly  to 
estimate  the  difficulties  that  have  been  overcome. 
I must,  therefore,  ask  the  indulgence  of  those  of 
my  hearers  who  are  acquainted  with  the  former 
paper,  while  I describe,  in  as  few  words  as  possible, 
what  the  Lambeth  ware  is. 

^ The  Lambeth  potteries  have  produced  stoneware 
since  the  middle  of  the  17th  century.  Stoneware 
is  an  impervious  material,  very  dense,  all  through 
alike,  of  sufficiently  close  texture  to  resist  the 
action  of  acids  and  chemicals  generally,  fired  at  an 
mtense  heat,  and  glazed  with  salt.  This  character 
is  peculiar,  and  is  shared  with  no  other  pottery 
ware  whatever. 

It  is  well  known,  in  the  case  of  ordinary 
earthenware,  china,  faience,  delft,  and  so  on,  that 
the  body  of  the  ware  is  first  made  and  fired,  and 
that,  by  a later  and  a second  operation,  the  glaze 
is  applied,  by  dipping  the  piece  to  be  so  decorated 
in  the  fluid  of  the  glaze-tub ; this,  after  a second 
firing,  fuses,  and  covers  the  piece  of  pottery  with 
the  shining  covering  of  glass  we  call  glaze.  In 
stoneware,  no  second  operation  of  this  kind  is 
necessary,  for  a single  firing  converts  the  dry  clay 
into  a glazed  piece  of  pottery.  In  this  peculiarity 
lies  the  interest  and  the  difficulty  of  decorating 
stoneware.  Everything — from  the  throwing  of 
the  vessel  during  its  decoration  to  the  colouring- 


must  be  done  before  the  piece  is  fired,  and  while  it 
is  still  in  the  clay  stage. 

The  heat  required  for  stoneware  is  much  m 
excess  of  that  usual,  or  even  necessary,  for  tlie 
ordinary  earthenware,  and  is,  perhaps,  not  ex- 
ceeded by  that  of  china  kilns. 

These  necessities  of  the  manufacture  were, 
originally,  a source  of  trouble,  since  the  ordinary 
colours  were  too  fusible,  and  commonly  evaporated 
in  the  kilns  in  the  first  trials,  and  those  that  Avould 
resist  the  intense  heat  could  not  withstand  the 
long- continued  “ soaking  ” — as  the  potters  call  it 
— of  the  stoneware  kilns,  which  are  of  large  size, 
and,  consequent!}^,  contain  a large  mass  of  heated 
material,  difficult  to  cool  quickly  without  the  risk 
of  loss  from  the  suddenness  of  the  process. 

The  salt  glaze  was  the  source  of  another  class  of 
difficulties.  It  acts  somewhat  in  this  way.  When 
a kiln  full  of  ware  at  white  heat  is  “ salted,”  by 
salt  being  thrown  into  it,  either  from  the  top  of 
the  kiln  or  into  the  fire-holes,  or  by  both  methods, 
the  salt  is  decomposed,  and  becomes  a vapour,  in 
which  soda  and  chlorine  are  constituents ; the- 
soda  combines  with  the  flint  of  the  ware,  and  fuset> 
a portion  of  its  surface  into  pure  soda  glass  ; the 
chlorine  and  steam  which  escape  from  the  kiln  into 
the  air  form  those  white  fumes  so  well  known  in 
Lambeth,  and  said  to  be  endowed  Vvdth  the  most 
irritating  and  rodent  qualities  by  those  who  do 
not  know  their  real  nature,  and  the  insignificant 
amount  of  the  salt  thus  volatilised. 

This  is  a fine-art  paper;  therefore,!  ought  not  to* 
remark  that  the  so-called  noxious  vapours  of  the 
kilns  are  those  which,  in  the  opinion  of  many,  are 
the  means  of  keeping  the  alleys  and  slums  of  the 
neighbourhood  of  the  potteries  free  from  contagious 
disorders,  by  killing  the  germs  of  many  diseases 
which,  in  other  less  favoured  districts,  have  their 
full  swing,  to  the  harm  of  the  inhabitants ; they 
form  a sort  of  wholesale  disinfectant,  which  the 
potters,  in  innocent  unconsciousness  of  their  good 
deeds,  give  to  the  district  freely,  once  a week  at 
least. 

This  gaseous  glaze  is  perfect,  inasmuch  as  it  is 
pure  glass  ; very  hard,  very  thin,  and  so  perfectly 
applied  that  there  is  no  thickening  and  running 
into  uneven  surfaces  and  masses,  as  is  seen  in 
other  methods  of  glazing,  more  or  less  ; but  it  is 
uncertain  in  another  way,  for,  strange  as  it  seems 
to  the  eye,  which  perceives,  on  looking  into  a kiln, 
nothing  but  a mass  of  ware  glowing  at  white  heat, 
there  are  cool  corners  in  the  kiln,  and  quiet  places 
where  the  vapour  scarcely  penetrates,  or  corners  of 
such  fierce  draught  that  the  ware  scorches  the  salt 
glaze  to  mere  brownness.  Thus,  the  risks  are  more 
numerous  than  those  which  beset  the  earthenware 
potter,  who  deals  with  dipped  glazes  only.  So, 
again,  the  colours  are  variously  qualified  by 
the  descent  of  the  salt  into  the  ware,  and  by  the 
uneven  evaporation  of  the  material.  Then,  again, 
all  the  ware  at  Lambeth  is  burnt  without  the  use 
of  “ seggars;  ” it  is  fully  exposed  to  the  open  fire,, 
and  not  protected  in  any  way.  A seggar  is  a fire- 
clay box,  or  set  of  boxes,  like  a number  of  pill  boxes 
of  large  size,  in  which  a few  or  separate  pieces  of 
ware  are  placed;  the  object  of  these  boxes  being  to 
protect  the  ware  from  the  direct  action  of  the  fire, 
it  follows  that  many  of  the  troubles  that  hav& 
beset  the  Lambeth  ware  are  avoided  by  this 
method. 
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la  1874,  there  were  seven  methods  of  decoration, 
•which  could  be  summarised  thus  : — 

1.  Scratching  or  cutting  the  pattern  in  the  clay 
very  soon  after  it  leaves  the  thrower’s  wheel.  A 
line  scratched  at  this  time  leaves  a ridge  on  each 
edge  of  the  tool,  and  this  “burr”  limits  the  colour 
apphed  to  the  pattern  by  its  mechanical  projection. 

2.  Cutting  into  the  clay  some  hours  after  the 
piece  has  been  thrown,  when  it  is  in  the  state 
called  “ green  hard.”  At  this  time  there  is  no 
biu-r,  which  breaks  off  if  it  is  raised  ; therefore,  a 
line  is  more  scooped  out  than  cut  in.  It  serves,  to 
some  extent,  as  a limiting  agent  to  some  colours,  but 
more  frequently  it  gives  a hold  to  the  pigment,  and 
deepens  its  colour  by  its  greater  depth  of  sub- 
stance. 

3.  'Whitening  the  bodj^. 

4.  Dipping  the  ordinary  body,  which  is  like  the 
usual  brown  stoneware,  in  a slip  of  lighter  colour, 
which  gives  the  opportunity  of  cutting  through 
the  lighter  surface,  so  as  to  expose  the  deeper  tone 
of  the  body  below. 

5.  Carving  out  mouldings,  by  cutting  into  ridges 
or  projections  left  for  the  purpose  by  the  thrower, 
a method  by  which  a certain  amount  of  light  and 
shade  may  be  introduced  into  the  ware. 

G.  The  application  of  dots,  discs,  rosettes, 
and  innumerable  other  figures  from  moulds,  im- 
pressed on  the  surface  of  the  ware,  so  as  to  adhere 
to  it. 

7.  Similarly,  depressed  patterns  are  stamped  into 
the  surface  of  the  clay,  to  form  a hollow  for  the 
lodgment  of  the  colour  as  it  oozes  in  the  intense 
heat. 

These  distinct  headings  described  all  the 
methods  of  treating  the  ware  up  to  the  date  of  the 
previous  paper  in  1874. 

The  state  of  the  manufacture  was,  perhaps,  more 
remarkable  for  the  freedom  from  disaster  than  for 
the  uniform  success  that  now  may  be  said  to 
characterise  the  productions  of  the  kUns.  Various 
improvements  in  detail,  especially  in  the  setting  of 
the  ware  in  the  kilns,  a better  experience  in  the 
firing,  gained  by  the  practice  of  burning  for 
Doulton  ware,  which  formerly  took  its  chance 
among  the  miscellaneous  contents  of  theldlns,  tend 
to  this  higher  per-centage  of  success;  but,  in  the 
details  of  the  decoration,  and,  to  some  extent,  of 
the  manufacture,  great  advance  hasbeen  made.  The 
intention  I have  in  writing  this  paper  is  to  bring 
some  of  these  newer  forms  under  your  notice,  and 
to  record,  as  was  done  in  the  former  paper,  the 
names  and  marks  of  the  artists  who  have  worked 
so  well  to  develop  the  ware  to  the  state  of  beauty 
you  now  see  it  has  arrived  at.  Various  new  bodies 
have  been  found,  which  work  remarkably  well 
under  the  trjung  conditions  of  the  salt-glaze  kiln, 
and  give  change  of  texture  and  variety  of  surface  ; 
various  materials  and  colours  have  been  found, 
which  work  well  as  decoration  on  these  bodies ; 
and  additional  artists,  nearly  all  students  of  the 
Lambeth  school,  who  bring  their  peculiar  and 
individual  tastes  to  bear  in  the  working  out  of  these 
new  materials,  and  in  the  experiments  in  original 
methods  and  in  other  directions,  help,  by  ideas  and 
skilled  handicraft,  to  forward  the  good  work. 

I wish,  first,  to  speak  of  the  new  bodies  ; then  of 
the  new  materials  for  their  decoration ; and,  lastly, 
of  the  new  apphcations  of  both,  and  the  artists 
who  work  them  out.  I 


The  whole  question  of  coloured  bodies — or  of 
bodies  different  from  the  ordinary  common  or  fire- 
clay body — is  a large  one,  and  one  that  has  an 
almost  illimitable  bearing  on  the  future  of  stone- 
ware. In  ancient  times,  there  v/ere  three  kinds  of 
bodies  that  were  very  distinct ; a white  made  at 
Siegburg,  the  ordinary  grey,  and  the  bro'wn  made 
at  Rohren.  The  latter  was,  probably,  a local  pro- 
duction, or  may  have  been  burned  with  coal.  The 
white  of  Siegburg  was  sought  after  as  a precious 
thing,  and  was,  accordingly,  jjroduced  with  care, 
and  sold  at  a high  price,  when  the  potters  suc- 
ceeded ill  preserving  the  dead  white  that  cha- 
racterises the  best  jiieces  of  this  manufacture. 
We  must  not  forget  that  the  old  manufacture 
existed  in  a comparatively  small  district  of  the- 
Rhine,  and  did  not  extend  its  roots  laterally  from 
that  river  more  than  a few  miles  ; further,  that  the' 
trade  was  a good  one,  and  that  the  “silent  high- 
•way”  carried  the  ware  to  Holland,  and  all  parts 
that  traded  with  that  country.  So  that  there  was 
probably  little  spur  to  exertion  on  the  part  of  the 
potters  of  the  IGth  century  to  find  new  bodies  or 
improve  their  old  ones.  The  same  may  be  said  of 
their  colours;  they  had  but  two,  cobalt  and 
manganese,  and  do  not  seem  to  have  been  tempted 
to  enlarge  their  experience  or  their  range  of 
trouble  by  experiments  that  would  give  them  a 
wider  range  of  effects. 

At  Lambeth,  however,  we  have  had  a more 
stimulating  atmosphere  to  work  in,  and  many 
bodies  have  been  proved.  Some  of  these  are  shown 
to-night;  others  are  kept  in  reserve  until  the 
demand  shall  be  made  for  such  things,  and  then 
they  will  be  introduced  to  the  market.  You  will 
see,  among  the  specimens  here,  that  we  have 
bronze,  green,  brown,  black,  blue,  chocolate, 
grey;  all  the  above  lightened;  and  white.  All 
these  are  arranged  to  bear  the  vigorous  experience 
of  the  salt-glaze  kiln,  and,  naturally,  can  be  fixed 
as  a dry  body  as  well.  Several  applications  are 
on  the  table  to-night,  sufficient  to  show  the  great 
variety  of  colours  at  the  disposal  of  the  Lambeth 
artists. 

In  the  search  for  new  decorating  materials,  some 
excellent  combinations  were  lighted  on,  which 
have  been  used  in  the  construction  of  vessels  of 
which  the  body  is  of  these  compounds.  I instance 
these  so-called  jasper  bodies.  The  term  is  the  same 
as  Wedgwood’s  name  for  this  kind  of  material,  which 
is  of  a dry,  unabsorbent  texture,  and  does  not  take 
any  marks  from  dust  or  from  soiled  hands ; nor  has  it 
any  of  the  many  disadvantages  attending  on  the  use 
of  a dry  body.  It  takes  various  kinds  of  decoration  ; 
for  instance,  ornament  may  be  stamped  into  it,  or 
applied  upon  it;  any  colour,  or  colour  with  a glaze, 
may  be  added.  I have  examples  here  of  this  ware 
in  red,  brown,  grey,  blue,  green,  and  buff,  and  the 
different  kinds  of  decoration  I have  enumerated 
above  are  seen  on  them. 

The  dryness  of  texture  is  the  peculiarity  of  this 
new  body,  and,  so  far,  it  is  not  properly  Doulton 
ware,  inasmuch  as  it  is  not  subjected  to  the  salt 
glaze  of  the  stoneware  kilns.  The  same  material 
in  the  salt-glaze  kilns  produces  the  subdued  glaze 
called  by  potters  a “ smear,”  a very  delicate, 
waxy,  or  ivor}"-like  textui  e.  This,  too,  may  be 
heightened  with  colour.  A sort  of  side  develop- 
ment of  this  detail  is  seen  in  certain  self-coloured 
vases,  fired  in  the  salt-glaze  kilns ; the  polish  and 
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velvety  ricliness  of  surface  is  brought  to  perfection 
under  the  strong  fire,  and  the  mottled  surface  due 
to  the  salt  and  other  causes  give  a sort  of  texture 
as  delightful  to  the  eye  as  Orieutal  alabaster. 

All  these  bodies,  whether  jasper  or  glazed,  are 
easily  decorated  by  the  apj)lication  to  the  surface 
of  the  ware  of  medallions  or  discs  from  a seal 
or  mould.  Several  of  these  are  shown  where 
the  medallion  is  an  adaptation  from  the  antique, 
especially  from  Greek  coins  or  brasses,  which 
appear  eminently  suited  for  cautious  use  in  this 
way. 

Especially  I call  attention  to  a bronze  body, 
Avhich  is  so  like  metal  as  to  be  deceptive.  No 
doubt,  this  and  some  other  materials  will  have  a 
decorative  value  in  the  future  at  present  but  little 
foreseen.  This  one  in  particular  is  as  well  suited 
as  bronze  itself  for  the  exhibition  of  form,  as  dis- 
tinct from  surface  decoration. 

A system  of  decoration  which  has  already  been 
alluded  to — namely,  the  setting  on  of  small  parts 
of  a pattern  by  placing  a repetition  of  a unit,  side 
by  side  close  together,  so  as  to  form,  when  com- 
plete, a whole  pattern — is  used  in  the  jasper  ware 
and  other  coloured  bodies.  Many  interesting  and 
beautiful  combinations  of  greys,  browns,  &c.,  with 
pleasant  repeating  ornaments,  are  results  of  this 
method  of  working. 

Somewhat  related  to  this  system  of  ornament  is 
that  by  which  coloured  clays  are  applied  in  strips 
to  the  soft  ware,  and  worked  into  the  design,  which 
is  only  developed  in  the  kiln ; and  akin  to  this  is 
the  method  by  which  the  ware  in  a clay  state  is 
dipped  in  slips  of  different  colours. 

A “ slip  ” is  a clay,  natural  or  coloured,  which 
is  diluted  with  water  until  it  is  fluid  enough  to  run 
in  creamy  thickness.  It  is  obvious  that  a body 
dipped  into  such  a mixture  will  become  coated 
with  it  to  a certain  thickness,  which  depends  on 
the  amount  of  water  in  the  solution,  also  on  the 
amount  of  the  absorption  in  the  body  that  is 
dipped.  At  any  rate,  a certain  amount  is  deposited 
as  a film  or  veneer  of  clay  that  can  be  scraped 
through,  as  lines  to  show  the  colour  of  the  body 
underneath  as  the  outline ; or  it  can  be  removed  in 
larger  surfaces  to  form  the  broader  masses  of  the 
pattern,  or  even  the  whole  of  the  background  may 
be  scraped  away.  (See  Fig  1.) 

This  method  is  seen  in  the  examples  of  which 
these  are  good  specimens. 

The  introduction  of  colour,  in  the  infinite  com- 
binations that  these  varied  bodies  are  capable  of 
forming,  is  a source  of  ornament  that  requires 
only  to  be  governed  by  good  taste  to  be  always 
new  and  a delight  for  ever. 

This  question  of  decoration  by  the  application 
of  one  coloured  clay  on  another  is,  perhaps,  the 
most  legitimate  work  the  potter  can  undertake. 
There  is  a certain  harmony  in  the  colours  of  the 
clays  which  underlies  the  artificial  tints  that  may  be 
given  to  them,  and  these  are,  in  the  hands  of  an 
able  designer,  capable  of  being  made  exquisite  in 
their  tender  contrasts  (not  that  it  is  impossible,  or 
even  difficult,  to  obtain  such  juxtaposition  of  tints 
as  to  make  a discord  of  tones  or  colours  that  is 
sometimes  very  offensive),  and,  in  the  early  history 
of  the  ware,  we  sought  to  obtain  the  blue-grey 
ground  of  the  old  Ehenish  Avork,  feeling  that  it 
was  a natural  harmony  in  colour  with  the  cobalt 
with  which  it  is  decorated.  And  some  serious 


thoughts  were  entertained  respecting  the  re-intro- 
duction of  wood  as  a fuel  for  the  fine-art  kilns, 
in  order  to  keep  the  grey  of  the  natural  clay,  and 
to  avoid  the  blackening  and  soiling  of  many 
colours  by  the  action  of  the  sulphur  and  other 
products  of  the  burning  coal  to  which  the  ware 
is  exposed ; but  we  had  to  come  face  to  face  with 
the  difficulties,  and  I think  it  may  be  claimed 
that,  whatever  the  difficulties  were,  they  have  been 
overcome. 

I mention  this  desire  of  years  gone  by,  to  keep  the 
natural  grey  of  the  clay  to  heighten  the  cobalt,  to 
show  how  entirely  the  production  of  good  decoration 
is  a question  of  good  taste  ; for  the  German  potters, 
in  the  old  districts  of  Grenzhausen  and  Hohr,  have 
revived  the  old  manufacture,  and  are  filling  our 
shops  with  those  strange  and  uninteresting  forms 
of  which  you  see  some  specimens  here,  constructed 
out  of  the  grey  clay,  and  coloured  with  the  cobalt 
as  of  old — and  so  far  under  precisely  the  same  con- 
ditions as  the  old  patterns  worked — yet  you  will 
observe  the  wretched  poverty  and  positive  un- 
pleasantness of  the  colour.  These  pots  are,  never- 
theless, regarded  with  great  favour  in  the  Father- 
land,  as  they  are  to  be  met  with  in  every  town  in 
Germany ; and  if  I said  in  every  town  in  England, 
too,  I should  not  be  far  from  the  truth. 

It  is  interesting  to  know  that  our  difficulties  in 
this  matter  are  so  successfully  overcome  as  to  have 
been  the  object  of  remark  by  some  German  gentle- 
men connected  with  the  Berlin  Art  Museum,  who 
wished  to  get  the  brown  Lambeth  clay,  as,  in  their 
opinion,  the  blue  developed  so  much  better  on  it 
than  on  their  natural  grey.  Thus,  I say  that  the 
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application  of  colour,  under  the  best  circumstances, 
is  a matter  of  taste. 

Another  method  appears  to  me  to  be  fruitful  in 
results  of  a very  charming  kind ; it  is  shown  in 
this  example.  You  will  see  that  the  borders  or 
margins  of  the  patterns  are  raised,  looking  as  if 
they  were  modelled  ; these  margins  are  then 
scalloped,  or  pressed,  or  modelled  upon  to  produce 
every  kind  of  contrasting  edge  necessary  to^  look 
well  against  the  smooth  body  of  the  pot  itself. 
These  raised  edges  are  formed  out  of  strips  of  clay 
laid  on  the  vessel,  while  it  is  still  soft  enough  to 
make  the  adhesion  complete ; they  are  then  pressed 
and  coaxed  into  the  various  forms  you  see.  This 
plan  adds  interest,  from  the  variety  of  the  light 
and  shade  it  gives,  and  from  the  colour  of  these 
raised  portions,  which,  obviouslj^  can  be  applied 
with  clay  that  has  a natural  or  artificial  colour. 
The  difficulty  of  the  proper  adhesion,  and  the 
amount  of  projection  it  will  bear  safely,  are  matters 
of  experience  now  pretty  well  known  to  the  artists, 
or  quite  well  understood  by  the  firemen  of  the 
ware  ; at  any  rate,  it  is  done  with  great  certainty, 
and  we  do  not  anticipate  any  new  difficulties  in 
this  direction. 

By  far  the  most  important  introduction  has  been 
a method  of  decoration,  to  describe  which  a 
French  term  has  been  used.  It  is  called  “ pate  sur 
pate.”  It  is,  perhaps,  more  correctly  so-named 
than  the  French  ware  which  bears  the  same 
designation.  The  term  “pate”  in  French  has  been 
translated  literally  as  paste,  and  hence  the  rather 
unmeaning  description  of  china  as  hard  and  soft 
paste  of  some  writers;  but  “pate”  means  body,  and 
‘ • pate  sur  pate”  describes  that  method  of  decorating 
one  body  with  another  of  a different  tint. 

This  very  beautiful  material  was  produced  to 
show  at  the  Paris  Exhibition  of  1878,  and  has  been 
worked  since  with  great  success.  To  paint  with  the 
earthy  pigment  requires  great  decision  of  hand 
and  accurac}’’ ; and,  as  each  touch  with  the  brush 
delivers  the  exact  amount  needed  for  the  leaflet  or 
digitation  of  the  foliage  used,  it  requires  much 
practice  and  unerring  certainty  in  planting  the 
material  on  the  ware  firmly  and  in  the  right 
place. 

The  peculiarity  of  the  method  has  produced  a 
certain  conventionality  in  the  decoration,  and  a 
crisp-leaved  sort  of  parsley-fem  pattern  seems  to 
be  the  one  mostly  adopted.  You  will  see  examples 
here  of  t"wo  kinds,  at  least ; one  with  the  small 
patterns  arranged  somewhat  as  an  Italian  orna- 
ment, but  with  its  ])eculiar  and  fine  details  (see 
Fig.  2),  and  another  broader,  larger  treatment,  both 
are  the  product  of  different  artists’  taste,  and  may 
serve  to  shovr  how  much  is  gained  by  allowing  the 
individuality  of  the  designer  to  have  full  swing. 

There  are  eighteen  colours  and  tints  which  can 
now  be  used  in  these  ways — giving  a possibility  of 
infinite  variety  and  endless  combinations  of  colour 
and  form. 

The  difficulties  here  overcome  were  great  and 
numerous,  but  a very  accurate  adjustment  of  flux 
and  pigment  has  been  worked  out,  so  that  the 
opaque  portions  partly  bum  away,  and  become 
semi-transparent,  showing  the  ground  through  ; 
one  great  trouble  was  to  obtain  adhesion  between 
the  body  and  the  colour ; this,  however,  is  now 
successfully  overcome,  and  I ask  your  attention  to 
these  beautiful  examples  of  stoneware  burned  in 


the  open  kiln  and  glazed  with  salt.  This  is  abso- 
lutely new  in  the  potter’s  art,  and  is  a true  example 
of  the  “ pate  sur  pate  ” principle,  inasmuch  as  it 
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is  not  enamel,  but  body,  that  is  the  basis  of  the 
decorating  material. 

Another  very  beautiful  source  of  decoration  is 
due  to  the  manipulation  of  the  clay,  while  still 
plastic,  in  the  recently  throAvn  form.  Saucers, 
dishes,  and  plates,  with  their  edges,  maybe,  as  you 
see  here,  completely  turned  over  as  to  their 
margins;  others  have  their  rims  only  partially 
turned,  so  as  to  form  a sbcll-like  cavity  and 
I handle  ; others  are  completely  fluted,  and  frilled  at 
their  edges.  (See  Fig.  3.) 


This  principle  is  a very  beautiful  one,  and  one 
that  lends  itself  to  the  taste  of  the  designer  in  a 
variety  of  ways  ; for  not  only  can  the  edges  of  the 
ware  be  thus  treated,  but  also  the  vessel  itself,  and 
I now  show  you  a series  of  objects — bowds,  pitchers, 
vases,  &c.  ; and,  indeed,  any  pot  c:m  be  so  treated — 
in  which  the  depressions  and  the  bumps  are  pro- 
duced entirely  in  the  claj^s  vffiile  soft.  This  goes, 
as  you  observe,  to  the  extent  of  shaping  the  object 
afresh ; for  example,  out  of  a circular  bowl,  as 
thrown  on  the  wheel,  we  have  a square  one,  or  a 
polygonal  one,  or  an  elliptical  one,  or  a shape 
combining  all  these  forms.  (See  Fig.  4.)  On  these 
shapes,  again,  we  have  depressed  grooves  in  rings, 
or  in  upright  series,  or  in  spiral  windings,  and 
these,  crossed  by  others,  giving  a most  pleasant 
variety  of  surface  and  of  light  and  shade  ; and, 
again,  no  two  can  possibly  be  alike,  and  all  are 
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the  immediate  product  of  the  artist’s  mind.  Eo 
mechanical  process  comes  between  him  and  his 
plans  ; he  presses  as  far  and  as  deeply  as  he  wishes, 


Fig  4. 


and  then  treats  these  grooves  to  an  ornament  that 
will  be  appropriate  to  them.  (See  Fig.  5.) 

The  two  artists  who  have  done  most  to  work  out 
this  beautiful  decoration  are  two  that  I have  men- 


Fig 5. 


tioned,  and  whose  marks  are  given  in  the  previous 
paper,  George  Tinworth  and  Frank  Butler. 

A beautiful  method  of  decoratiug  some  of  the 
above-mentioned  squeezed  or  hand-moulded  pots  is 
by  placing  a ribbon,  or  inlay  of  pierced  work, 
over  the  depression,  so  that  the  appearance  is 
given  of  a perforated  band  of  ornament  in  front  of 
a rich  background  of  shadow.  There  are  many 
instances  of  this  perforation  in  Eastern  porcelain, 
and  in  our  own  English  manufactures ; but  none  in 
stone-ware,  so  far  as  I know.  The  effect  is  always 
interesting  and  rich,  and  has  a certain  mystery  of 
light  and  shadow,  but  the  difficulties  in  applying 
it  to  stoneware  were  very  great,  and  even  now  the 
absolute  certainty  of  success  is  not  so  assured  as 
to  lead  us  to  hope  it  will  be  a very  general  method 
of  decoration ; still,  there  have  been  excellent  ex- 
amples, of  which  I show  some  here. 

It  is,  perhaps,  right  to  say  that  the  designs  and 
models  for  some  of  these  perforations  were  made 


by  an  artist  whose  name  and  signature  I gave  in 
the  former  paper,  Arthur  Barlow ; but  who  is,  I 
regret  to  say,  no  longer  in  this  world  ; he  died 
a little  more  than  a year  ago.  Many  of  these 
beautiful  discs  are  the  labour  of  his  last  months  of 
weariness,  v/hen  he  was  too  ill  to  leave  his  room  ; 
but  they  give  no  evidence  of  any  falling  off  in  the 
spirit  of  the  artist. 

In  a certain  relationship  vdth  this  application  of 
perforated  discs  is  the  similar  use  of  solid  discs,  on 
which  may  be  modelled  any  appropriate  pattern  ; 
such  as  a head,  or  an  ornament.  This  may  be  a 
simple  relief,  or  it  may  be  an  apjiliqiie,  in  coloured 
clays,  and  might  be  called  medallion  ware,  as,  to 
the  present  time,  the  idea  of  using  it  for  the  recep- 
tion of  models  after  antique  heads  has  been  the 
prevalent  one. 

The  system  of  moulding  a modelled  piece  of 
ware,  which  is  the  commonly  used  one  in  all 
potteries  with  which  I am  acquainted,  is  dis- 
couraged at  Lambeth  as  much  as  possible,  as  tend- 
ing to  mere  mechanical  reproduction,  and  as  lead- 
ing to  a lifeless  kind  of  repetition. 

It  is,  nevertheless,  used  sparingly,  as  in  the 
instance  of  this  pot,  decorated  with  seaweed.  Here 
the  body  is  thrown,  and  the  separate  leaves  of  the 
modelled  seaweed  are  taken  from  a mould  and 
pressed  on — “ thumbed”  is  the  potter’s  name  for  it. 
You  will  perceive  that  the  leaf  is  made  to  adhere 
here  and  there,  not  evenly  all  over,  and  that  it  has 
a sharpness  and  crispness  not  attainable  out  of  the 
ordinary  mould,  which  always  wears  at  the  edges, 
and  soon  gives  a thickened,  gummy-looldng  im- 
pression. 

In  the  case,  also,  of  some  kinds  of  bottles  of 
octagonal  shape,  not  possible  to  press  b^v  hand,  it 
is  used ; but,  in  this  latter  case,  the  ornament  is 
added  by  hand,  or  carved  on  the  moulded  form  by 
hand.  With  these  exceptions,  every  piece  is  the 
product  of  the  eye  and  trained  hand  of  the 
thrower. 

A section  that  has  always  appeared  to  me  to  be 
most  valuable,  and  one  to  be  encouraged  by  all 
means  in  our  pov/er,  is  this,  where  the  dcsigmor 
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models  on  the  piece  that  the  thrower  makes.  The 
examples  here  of  this  work  are  unique  in  their  way. 
The  artist  (Mr.  Cund)  has,  as  you  will  see,  an 
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absolute  gift  for  perceiving  tlie  devilries  in  the 
Japanese  and  Chinese  dragons.  Those  beasts  form 
I his  favourite  subject,  and  he  manages  to  introduce 
I a spirit  of  fiendish  energy  into  their  expressions, 
their  lean  reptile  proportions  and  destructive  claws, 
that  is  to  my  mind  entirely  remarkable.  On  the 
same  plan  as  these,  various  picturesque,  yet  orna- 
mental, treatments  of  birds,  beasts,  and  other 
natural  motives  have  been  attempted.  It  is  hardly 
necessary  to  do  more  than  dwell  foramoment  on  the 
demand  this  treatment  makes  for  originality,  and 
we  may  say  distinctly  that  no  two  vases  can  be 
! designed  on  the  same  lines  ; that  to  vary  pots  of 
the  same  form  is  easier  than  to  copy  slavishly,  and 
all  temptation  is  thus  removed  from  the  artist  to 
repeat  himself. 

There  are  a few  other  examples  of  this  plan  of 
modelling  on  the  ware  itself  which  will  prove  the 
position  I take,  viz.,  that  it  is  a stimulus  to  indi- 
viduality, and  comes  as  a change  from  the  etching 
or  cutting-in  of  a xjattern,  in  which  some  ladies — 
notably,  Miss  BarloAv — excels  ; she  oocasioiially 
feels  that  she  can  best  express  her  intentions  by 
a modelled  figure  of  an  animal  in  low  relief,  and 
is,  of  course,  quite  free  to  do  this,  or  adopt  any 
other  method  she  chooses. 

Finally,  in  the  list  of  new  applications  and  pro- 
cesses which  I have  given  an  account  of,  comes  a 
development  in  the  direction  of  wall- decoration,  as 
a kind  of  mosaic,  formed  of  small  pieces  of  me- 
chanically fitting  stoneware,  keyed  together  with 
bosses  or  buttons  of  colour.  The  effect  of  this 
material  in  panels  is  remaihably  bright  and  rich, 
and,  as  it  is  in  relief,  it  gives  just  that  amount  of 
interest  to  the  centre  of  a,  panel  that  we  naturally 
look  for.  It  is,  of  course,  pj'actically  indestruc- 
tible, and  answers  to  the  conditions  that  some 
utilitarian  moderns  require  in  decoration — that  it 
can  be  cleaned  with  a fire-engine. 

I conclude  this  section  of  the  subject  by  calling 
your  attention  to  the  great  variety  of  grounds,  or 
diaper  treatment  of  b ickgrounds,  seen  in  the  vessels 
and  ware  on  the  table.  These  are  grounds  im- 
pressed with  a die,  cut  into  the  form  of  a unit  of 
the  diaper,  which  is  developed  over  the  surface  by 
being  stamped  into  the  clay  side  by  side  in  repeti- 
tion. This,  in  some  cases,  is  combined  with  an 
under  treatment  of  the  surface  ; so  that  it  appears 
on  a background  itself,  mostly  of  single  scratched 
lines,  and  sometimes  of  wavy  lines. 

Then  this  may  be  further  used  as  the  basis  on 
which  a film  of  colour  is  spread,  which  runs  into 
the  small  scratches  and  the  impression  the  stamp 
has  made,  and  makes  the  diaper  evident  by  its 
darkness  where  the  colour  is  thickened  in  the 
lines. 

Again,  you  will  see  background  diapers  prepared 
by  painting  with  the  ‘ ‘ pate  sur  pate  ” material,  either 
with  a rich  Homan  ochre  colour  on  the  ordinary 
clay,  or  with  white  on  the  Homan  ochre  body, 
and  frequently  a combination  of  each  method, 
which,  in  some  cases,  alternates  in  small  squares, 
s-t  side  by  side  or  diagonally. 

Perhaps  the  best  illustration  of  the  various 
treatments  of  these  surfaces  is  given  in  certain 
pots  that  are  ecclesiastical ; they  were  designed,  as 
to  their  forms  and  symbolism,  by  Dr.  Lee,  for 
church  use,  and  are  carried  out  in  a manner  that 
is  ver}'  expressive  of  the  good  taste  that  governs 
the  studios  where  they  are  produced.  (See  Fig.  7.) 
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As  to  the  artists  who  have  worked  so  zealously  to 
forward  this  great  artistic  manufacture,  I can  name 
certain  of  them  who  excel  their  neighbours,  by 
reason  of  their  greater  opportunities  and  longer 
practice. 

Those  whose  monograms  I gave  in  the  last  paper 
remain,  with  two  exceptions,  and  continue  to  pro- 
duce, with  untiring  energy,  new  designs,  and  new 
application  of  old  ones,  in  a marvellous  way. 

George  Tinworth,  whose  name  is  widely  known 
as  a modeller  of  religious  art  that  is  quite  unique 
of  its  kind,  has  lately  executed  a relief  for  the 
reredos  for  York  Minuter,  and  some  excellent  re- 
liefs for  the  Guards’  Chapel  in  St.  James’s-park, 
and  quite  realises  the  favourable  prognostic  I ven- 
tured to  make  for  him  when  I last  spoke  on  the 
subject  here.  He  has  added  numerous  conceits  in 
the  way  of  handles,  ornaments,  and  small  objects,, 
many  of  which  you  see  before  you. 

Frank  A.  Butler  has  developed  into  a master 
mind  in  his  handicraft.  lie  not  only  produces 
designs  for  himself,  but  keeps  three  or  four  assistants 
busy  by  designing  forms  and  patterns  for  them  to 
carry  out.  His  best  work,  perhaps,  is  that  where 
the  ground  is  carved,  leaving  the  j)attern  in  relief, 
and  he  is  facile  'prince ps  in  the  treatment  of  the  wet 
clay  vessel,  by  squeezing  it  into  shapes  such  as  I have 
mentioned  and  shown  you.* 

Miss  Hannah  Barlow  also  continues  to  give 
those  clever  and  beautiful  etchings  of  animals, 
which  have  such  a concentrated  spirit  of  obser- 
vation in  them  as  to  seem  inspirations  from  the 
very  nature  of  the  beast  she  is  depicting.  She 
has  occasionally  added  rustic  figures  to  the  flocks 
and  herds,  with  more  or  less  success. 

Her  sister,  Miss  Florence  Barlow,  covers  a more 
extended  field,  as  she  takes  both  ornaments  and 
animals,  and  has  recently  executed  some  very 
eharming  paintings  in  coloured  clays — of  birds  es- 
pecially, which  give  a conventional  light  and  shape 
and  colour  treatment  t > her  desires,  very  helpful  on 
the  score  of  variety.  (See  Fig.  8.)  Two  large  vases 
I now  show  you  are  l>y  this  lady,  and  are,  I think, 
two  of  the  finest  that  have  been  produced. 


* Fi^es  4,  and  5 are  from  vessels  he  has  decorated. 
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The  other  two  artists  whom  I mentioned  in  the 
previous  paper,  Mr.  Arthur  Barlow  and  Miss 
Emily  J.  Edwards,  have  passed  away  from  our 
circle  of  Lambeth  artists,  but  it  is  a consolation 
to  us  to  remember  that  they  were  happy  in 
their  work  while  here,  and  have  added  to  the 
whole  sum  of  pleasure  in  the  world  by  the  objects 
of  beauty  they  have  invented,  and  which  will  last 
for  ever  to  testify  to  their  artistic  skill  and  love 
for  their  work.  Their  deaths  left  a gap  in  our 
studios  that  no  one  has  filled. 

I now  wish  to  add  a few  names  and  monograms 
to  those  previously  given. 

First  among  those  who  have  thrown  their  whole 
energy  into  their  work  is  Miss  Eliza  Sim- 
mance.  Her  work  is  not  only  designing 
with  the  stylus,  but,  especially  she 
excels  in  painting  the  “pate  sur  pMe” 


Fig.  9. 


patterns.  There  are  examples  of  her  work  here 
which  are  so  eminently  graceful  and  well-drawn  as 
to  emulate  the  same  qualities  in  the  work  of  the 
Italian  omamentists.  She,  too,  has  so  many  ideas 
to  spare — more  than  she  can  work  out  by  herself 
— that  she  keeps  a staff  of  risiug  artists  occupied 
in  carrying  out  her  instructions.  (See  Fig.  9.) 
This  example  of  her  work  is  partly  painted,  partly 
incised,  and  the  main  body  of  the  ornament  is 
carved  out  of  the  solid  clay.  (See  also  Fig.  2 for 
another  piece  of  her  work.) 

Another  lady,  Mrs.  Eliza  S.  Banks,  has  taken  up 
the  painting  on  stoneware  by  the  “pate 
sur  pate”  method,  and  has  invented  and 
executed  some  excellent  designs  on  a 
larger  and  more  picturesquely  orna- 
mental scale  than  anyone  else.  Her 
work  is  recognisable  by  a certain  freedom  of  brush 
work,  which,  perhaps,  occasionally  verges  on  the 
natural  side  of  the  line  that  is  conventionally  held 
to  divide  nature  from  ornament. 

Then,  Miss  Louisa  E.  Edwards  may  be  taken  as 
representing  a style  of  decoration  taken 
remotely  from  the  Indian  and  Persian 
conventional  flowers,  but  drawn  with 
clear  lines  of  perfect  construction,  and 
distributed  with  j udicious  thought,  taste, 
andskill.  (Fig.  9 is  a drawing  from  one  of  her  designs; 


Fig.  10. 


it  is  incised  on  a grey  ground,  with  dark  blue 
flowers.)  Associated,  to  a certain  extent,  with 
her  is  Miss  Louisa  J.  Davis,  who  has  had 
considerable  influence  in  a certain  direc- 
tion in  enlarging  the  plan  of  treatment  of 
the  same  Persian  or  Indian  motives  in 
their  stoneware  translation,  and  has  treated 
certain  natural  plants — notably,  reeds, 
_ sedges,  and  grasses — with  a masculine 
vigour  and  power  of  drawing  that  re- 
mind one  of  old  Gerard’s  woodcuts. 

Also,  Miss  Edith  D.  Luptonhas  worked  out  some 
^ I very  characteristic  half-natural  forms, 
[1)1  that  in  their  distribution  and  grace 
^ Jmm  leave  nothing  to  be  wished. 
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Miss  Frances  E.  Lee  has  taken  almost  all  sections 
under  her  care,  and  it  is  a little 
difficult  to  say  in  what  she  especially 
excels.  She  has  taken  up  the  method 
of  pressing  form  into  the  wet  clay,  and 
has  hit  upon  some  fortunate  combinations  of  this 
^vith  surface  ornament.  Some  of  her  simply  incised 
surface  decorations,  also,  are  very  good  in  their 
flatness. 

Miss  Mary  Mitchell  has  lately  begun  to  add 
outline  incisions  of  rustic  figures, 

m treated  with  a pleasant  semi-classical 
simplicity  that  promises  well  in  the 
future. 

Two  other  artists,  also,  should  be  named,  Mr. 
John  Broad  and  Mr.  Beere  ; they  model  well,  and 
several  of  the  works  of  art  here  shown  are  by 
them. 

I instance  the  centre-piece  of  Mr.  Beere’s  design, 
and  call  attention  to  the  simple  and  classical 
feeling  in  the  figures  which  support  and  sur- 
mount it. 

The  pilgrim  bottle,  with  the  head  of  Lysimachus, 
is  the  producticn  of  Mr.  Broad.  It  is  obvious  that 
modellers  of  figures  must  submit  to  the  moulding 
of  their  productions,  as  a human  figure  cannot  be 
supplied  with  the  readiness  with  which  a purely 
ornamental  form  can  be  modelled.  Hence  these 
forms  are  repeated  occasionally. 

There  are  several  others  who  are  not  at  present 
quite  yet  so  developed  as  to  demand  especial 
notice ; but  who,  if  in  another  six  years  I should 
be  asked  to  record  the  further  advance  in  Lambeth 
ware,  will  have  made  their  names  known  in  con- 
nection with  the  new  art  manufacture. 

Thus,  so  far  as  relates  to  the  stoneware  manu- 
facture, I have  given  a short  epitome  of  the  new 
lines  that  have  been  entered  on  during  the  last  six 
years.  These  lines  are  new,  in  the  sense  that  they 
have  never  before  been  applied  to  the  decoration  of 
stoneware,  and  some  of  them  are  absolutely  new.  All 
the  work  I have  spoken  of  is  literal  hand- work  ; 
no  machine,  other  than  the  potters’  wheel,  has  any- 
thing to  do  with  it ; no  mechanical  reproduction 
or  pressing  from  moulds ; no  stamping  out 
hundreds  of  similar  shapes ; nothing  but  what  the 
eye  and  hand  of  the  thrower,  and  the  taste  and 
good  drawing  of  the  artist,  can  manage  between 
them,  to  which  is  added  the  colour  that  heightens 
all. 

It  will  be  remembered  that,  in  my  last  paper,  I 
called  attention  to  the  use  of  stoneware  decorated 
with  colour  for  architectural  service.  Much  has 
been  done  since  that  time,  and  notably  in  the  new 
buildings  on  the  Albert- embankment,  which  are 
entirely  built  and  decorated  with  bricks,  terra 
cotta,  and  stoneware.  Not  a piece  of  stone  is 
visible  anywhere  in  the  whole  of  that  remarkable 
elevation.  Many  of  our  architects  have  seen  the 
suitability  of  this  fine  material  for  decoration,  but 
by  the  generality  of  them  it  is  still  neglected. 

In  all  the  separate  links  of  this  art  manufacture, 
the  one  great  characteristic — the  individuality  of 
the  artist^-is  carefully  preserved,  and  there  are,  in 
consequence,  just  as  many  ideas  as  there  are  de- 
signers to  embody  them.  No  one  is  working  out 
another  person’s  design  who  has  any  power  of  his 
own.  It  is,  I venture  to  say,  in  this  way  that  the 
interest  and  the  character  of  the  ware  is  kept  up. 
Every  few  weeksbrings  achange  of  plan  in  the  work. 


A few  old  favourites  may  be  seen  occasionally  sur- 
viving the  change.  A few  stock  rosettes  and  other 
details  are  used  frequently,  but  always  in  new 
combinations,  and  with  original  treatment  some- 
where. Thus,  I claim  for  the  Doulton  ware  a last- 
ing reputation.  It  is  not  a mechanical  art,  sure 
to  go  out  of  fashion,  but  the  living  product  of 
artists  of  taste  and  of  thought,  who  feel  an  in- 
telligent interest  in  their  work,  and  a pride  in  its 
success. 

I now  come  to  a second  part  of  my  subject,  that 
of  Lambeth  faience  and  impasto  ware.  Faience  is 
a convenient  term  for  any  sort  of  earthenware  that 
is  not  white.  It  is  so  called  either  from  trade  name 
association  with  Fa  enza,  where  maj  olica  was  largely 
manufactured  in  the  16th  century,  or  from  a French 
town  on  the  Mediterranean  coast  with  a similar 
name.  It  is  a name  borrowed  from  the  French, 
and,  like  many  other  other  borrowed  things,  never 
returned  to  the  proper  owners.  The  name  really 
has  no  clear  meaning,  but  is  a conventional 
term  for  painted  pottery,  on  any  ordinary  natural 
clay  as  a body.  Such  pottery  was  produced  in 
the  Middle  Ages  exclusively,  until  the  Italian 
potters  of  the  15th  century  borrowed  from  the 
Moorish  potters  of  Spain  the  receipts  for  tin 
enamel.  From  this  time,  the  tin  enamel  ware 
was  used,  almost  to  the  exclusion  of  the  faience 
ware,  for  artistic  and  useful  purposes.  By  this 
discovery,  which  poor  Palissy  broke  his  heart  to 
find  out  (and  which,  by  the  way,  he  could  have 
learned  from  any  Italian  potter,  if  he  could  but 
have  met  him,  and  induced  him  to  talk  on  the 
subject),  any  common  body  of  clay— a tile  or  brick, 
for  instance — could  be  covered  with  an  opaque, 
shining  skin,  on  which  the  artist  could  paint  with 
any  colour  he  desired  to  use.  This  was  very 
beautiful,  but  wore  very  badly,  and  the  finest 
specimens  are  and  were  ornamental  articles  of 
luxury,  carefully  preserved  until  this  day,  and  now 
may  be  seen  in  considerable  abundance  in  every 
museum  in  Europe,  and  notably  at  the  South 
Kensington  Museum.  Of  this  material  is  the  so- 
called  Ehodian  ware,  and  several  other  kinds 
celebrated  in  their  different  localities.  This  ware 
held  its  own , together  with  various  kinds  of  glazed 
earthenware,  or  so-called  faience  bodies,  until  the 
discovery  of  china  clay,  which  was  made,  not 
simultaneously,  but  within  a few  years  of  each 
other,  by  chemists  in  Germany,  England,  and 
France.  The  importation  of  porcelain  from  China 
and  J apan  had  already  partially  spoiled  the  sale  of 
the  Italian  and  French  productions,  and  the  manu- 
facture of  porcelain  itself  in  Europe  put  an  end  to 
the  ware  altogether. 

The  perfect  surface  of  porcelain  and  its  semi- 
vitreous  fracture  and  imperviousness,  and  its  white 
colour,  gave  it  at  once  the  place  it  so  properly 
holds  in  imiversal  esteem  for  household  uses.  The 
ordinary  white  earthenware  of  Staffordshire  and 
other  potteries  is  an  imitation  of  porcelain,  and  is  so 
good  for  common  every-day  use,  and  so  cheap,  that 
it  must  be  long  before  it  meets  with  a rival  in  the 
markets  of  the  world.  But  the  perfection  of  the 
material  did  not  lead  to  any  very  high  class  deco- 
ration; china  painting  in  Europe  almost  entirely 
went  wrong,  inasmuch  as  artists  were  attracted  by 
the  perfect  surface  to  paint  miniatures  on  it,  and  in 
no  china  that  I am  acquainted  with  has  an  attempt 
been  made  to  rival  the  large  and  decorative  treat- 
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merits  that  the  material  received  in  China,  Japan, 
and  Persia. 

The  small  and  exquisitely-finished  productions 
of  the  European  porcelain  factories  were  eminently 
unsuitable  for  the  decoration  of  the  walls  of  our 
rooms.  Hence  the  demand  for  a better,  larger, 
more  comprehensive  treatment  of  'plaques  and 
panels,  which  should  be  of  harmonious  colour,  not 
too  elaborated,  simply,  and  more  artistically  treated 
than  could  be  expected  from  workshops  or 
potteries  where  trade  limitations  of  ideas  pre- 
vailed. Again,  there  was  a demand  for  colour, 
which  the  glaring  white  ground  of  earthenware 
bodies  (much  used  for  tiles)  did  not  satisfy.  Hence 
the  reintroduotion  of  our  present  faience  bodies  and 
their  popularity  ; the  colour  of  the  natural  clay, 
not  whitened,  forms  an  agreeable  base  of  operations 
for  the  painter;  the  range  of  colours  is  sufficiently 
extensive  to  do  anything  with,  and,  by  the  union 
of  under-glaze  colours  with  enamel,  or  over-glaze 
treatment,  any  colours  whatever  can  be  used. 

This  material  has  been  taken  into  the  service  of 
the  Lambeth  pottery,  and  it  has  been  with  the 
desire  to  keep  its  range  of  decoration  somewhat 
limited  to  the  lines  I have  just  sketched,  that  no 
great  over- elaboration  has  been  attempted.  It 
allows  of  decoration,  from  the  simplest  expression 
of  ornamental  form  to  the  finish  of  a miniature, 
and  is  equally  fitted  to  form  the  base  of  a tile 
decoration,  at  two  or  three  shillings  a foot,  as  of 
the  body  of  a vase,  that  will  sell  for  several  pounds. 
The  examples  here  will  show  the  great  range 
of  effects  that  different  treatments  give.  For 
instance,  these  Lambeth  imitations  of  Persian  and 
Ehodian  designs  are  perfect  in  their  way,  in  good 
taste,  well  drawn,  and  a Lambeth  translation  of 
the  originals  not  slavishly  copied,  but  the  dif- 
ferences of  base,  glaze,  and  pigment,  have  been 
frankly  admitted,  and  the  best  made  of  the 
materials  in  the  new  line.  The  result  is  an  in- 
telligent work  of  art,  charming  in  its  harmony, 
and  an  ornament  to  any  wall  it  can  be  applied  to. 


Fig.  11. 


The  same  may  be  said  of  these  landscapes,  where 
the  artist  has  accepted  the  limitations  imposed  on 


her  by  her  materials,  and  seeks,  not  unsuccessfully, 
to  produce  effects  bounded  by  these  limitations* 
Again,  I wish  to  pomt  out  that  anything  like  over- 
elaboration has  been  carefully  avoided  ; the  effect 
of  a plaque,  as  a whole,  on  the  wall,  is  what  has 
been  kept  before  the  mind  of  the  painter ; that 
effect,  as  a piece  of  colour  or  tone,  being  achieved, 
the  detail  is  done  as  well  as  it  can  be,  consistent 
with  this  limitation.  So  with  figures.  A few  heads, 
and  a figure  or  two,  will  exhibit  what  I mean.  The 
effort  to  paint  a head  from  nature,  true  to  the 
model,  would  necessarily  fail,  from  the  uncertainty 
of  the  fire  and  difficulties  of  the  pigment.  There- 
fore, we  say,  let  the  head  or  figure  have  as  much 
character  as  possible,  but  let  the  colour  be  first 
decorative  and  large  in  treatment,  and  afterwards 
as  well  drawn  and  as  probable  as  possible.  On 
these  lines,  I conceive  we  have  avoided  slavish 
copies  on  the  one  hand,  and  mere  incoherencies  on 
the  other,  and  have  obtained  plaques  that  may,  at 
least,  claim  to  be  good  decoration.  So  also  with 
the  landscape  and  figures  combined.  Thus  it  is 
with  several  selections  of  design  founded  on  the 
Japanese  and  Chinese  artists.  A liberal  interpre- 
tation of  the  meaning  of  the  originals  has  been 
made  in  the  transcript,  so  that  the  character  of  the 
Lambeth  ware  is  not  lost  in  any  false  effort  to 
realise  effects  obtained  in  a material  unlike  itself. 

The  ware  that  is,  on  the  whole,  most  capable  of 
receiving  artistic  impressions  is  that  which  is  called 
impasto  ware.  It  is  so  named  from  the  special 
treatment  it  receives  at  the  hand  of  the  artist  who 
decorates  it.  The  colour  is  applied  to  the  raw 
clay ; it  is,  further,  so  thickened  by  the  vehicle  by 
which  it  is  incorporated,  that  it  models  the  form 
as  well  as  paints  it.  The  small  amount  of  relief 
that  is  thus  given  the  ornament — coloured,  as  it  is — 
adds  to  the  apparent  reality  of  the  thing  dej)icted, 
and  is,  no  doubt,  an  additional  power  in  the  hands 
of  the  artist ; it  is  also  a snare,  inasmuch  as  the 
treatment  of  this  principle  involves  a knowledge 
of  modelling,  to  some  extent  at  least.  And,  without 
some  acquaintance  with  practice  of  light  and  shade, 
it  is  quite  possible  to  produce  a design  devoid  of 
effect ; too  evenly  distributed  all  over  the  place. 
But  with  taste  and  judicious  use  of  the  raised  parts, 
this  new  material  may  add  very  considerably  tn 
the  pottery  painter’s  means  of  producing  good 
work. 

The  command  over  the  texture  as  well  as  the 
tint  of  the  background  is  also  a point  to  be  noted, 
as  the  application  of  paint,  which  has  considerable 
opacity  of  substance,  gives  a quality  that  is  never 
reached  by  half  transparent  films. 

The  whole  system  is,  to  a certain  extent, 
analogous  to  painting  with  opaque  colour  in  oil, 
while  the  average  pottery  underglaze  painting  is 
very  like  the  water-colour  painting,  where  the 
reflection  from  the  ground  passes  through  the 
coloured  tints  and  films  of  pigment  that  cover  it. 
Impasto  painting,  therefore,  has  all  the  advan- 
tages that  opaque  te'mpero,  or  oil  painting, 
possesses ; it  reflects  light  from  its  surface.  The 
opportunity  this  raised  or  impasto  work  gives  for 
a second  colouring,  with  underglaze  colours,  is  to 
be  remarked  as  rendering  the  work  of  art  capable 
of  taking  a refinement  of  finish  in  detail  on  the 
surface  prepared  for  it  in  relief.  There  are  two 
examples  here ; one,  a simple  pattern,  of  creamy 
white  on  a red-brown  ground;  the  other,  an 
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example  where  the  power  and  beauty  of  the 
material  are  carried  much  further.  (See  Fig.  12.) 
The  background  of  this  piece,  too,  is  a very  interest- 
ing effort  as  decoration,  by  using  two  pigments  of 


Fig.  12. 


different  fusibility,  but  of  well- chosen  harmony,  so 
that,  when  they  run  together,  the  effect  of  each  is 
heightened.  Various  applications  of  this  method 
have  yet  to  be  made. 

The  new  writers  on  household  decoration,  who 
havebcen  almost  legion,  have  naturally  remarked  on 
the  useful  and  beautiful  decorations  that  are  formed 
by  tiles.  There  are  most  picturesque  examples  of 
their  judicious  use  in  thousands  of  Dutch  and 
other  farmhouses,  and  evtii  in  the  fishermen’s,  a 
better  class  of  bauer’s  cottages  in  the  Low  Coun- 
tries. And,  no  doubt,  Dutch  William  brought 
with  him  lowland  taste  and  lowland  artificers, 
especially  potters,  who  introduced  delft  ware  and 
tiles ; from  these,  our  introduction  of  tiles  in  our 
fire-places  maybe  said  to  date;  and,  among  the 
healthful  revivals  of  these  latter  years,  certainly 
the  clean  tile  hearth  and  firejilace  is  one.  This 
has  led  to  a certam  demand  for  cheap  tiles  for  a 
variety  of  purposes  of  household  decoration,  and 
there  are  exhibited  various  different  patterns,  aJl 
fulfilling  the  conditions  of  flatness  and  good 
colour,  and  applicable  to  almost  any  conceivable 
use,  cheap  enough  to  form  linings  of  passages, 
halls,  and  rooms.  Among  those  of  a better  kind,  I 
may  instance  a fine  example  by  Miss  Le\vis, 

In  1874,  this  large  and  important  art  section  vras 
just  taken  up  ; therefore,  no  artists  names 
were  at  that  time  associated  with  the  work.  It  is 
now  a pleasant  duty  to  mention  the  names  of  some 
who  have  done  wmll  by  their  taste,  good  painting, 
and  designing,  and  who  have  impressed  their  indi- 
viduality on  the  work. 

Miss  Florence  Lewis  has  a remarkable  power  of 
design  and  skill  in  painting,  that  is 
Y seldom  surpassed.  Her  designs  are 
r V of  foliage,  flowers,  and  birds;  and, 
h . whether  she  is  working  out  a large 
^ design  or  a small  tile,  her  energy  and 
power  are  equally  shown.  I mentioned 


a set  of  tiles  that  are  exhibited  here,  as  being  a 
good  and  remarkable  specimen  of  painted  design. 
Her  sister.  Miss  Isabel  Lewis,  also  gives  great 

L evidence  of  taste,  although  her  original 
design  suffers  a little  by  the  close  com- 
parison with  her  sister’s. 


Miss 


M.  L.  Crawley  has  made  an  important 
section  her  own.  She  early  studied  the 
Persian  and  Rhodian  ornament,  and  now 
produces  these  beautiful  examples  of 
similar  style  to  the  great  originals  just 
mentioned,  with  clear  drawing  and  ex- 
cellent colour  and  distribution. 

Mary  Capes  has  done  everything;  an 
inventive  artist  who  experiments,  and 
follows  up  the  results  thus  obtained  in 
a truly  scientific  spirit.  Natural  or  con- 
venient forms,  geometrical  or  conventional 
ornament,  seems  to  be  equally  familiar  to 
this  lady’s  experience. 


Miss  Capes  has  developed  an  excellent  section, 
that  of  painting  on  stoneware  already  finished, 
with  a dip,  or  single  or  mixed  colours,  and  fired 
in  the  salt-kiln,  with  enamel  colours.  Certain 
examples  rival  some  of  the  best  qualities  of 
•Japanese  art.  The  combination  of  textures  and 
colours  is  often  singularly  happy. 

Miss  Katherine  Sturgeon  has  taken  the  section 
of  figure  design,  with  considerable  re- 
sults. The  heads  she  is  able  to  arrange 
with  studies  from  the  model,  have  a 
very  great  s^nse  of  beauty,  and  good 
colour  and  effect.  I insert  one  here. 
(See  Fig.  13.) 


Fig.  in. 


Miss  Mary  Armstrong  has  translated  original 
figure  designs,  by  Mr.  Marks,  and  other  designers, 
with  much  delicate  sense  of  beauty  and  good  taste. 

Miss  Fanny  Stable  has  taken  the  treatment  of 
large  surfaces  by  the  Japanese  as  her 
model,  and  by  the  study  of  these 
great  teachers,  has  succeeded  in  pro- 
* ducing  paintings  of  excellent  inter- 
pretation of  nature. 
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Miss  Mary  Butterton,  too,  has  done  very  much 
in  original  design,  mainly  treatments  of 
natural  forms,  often  circumscribed  by 
geometrical  limits,  that  are  quite  suit- 
able to  the  form  of  the  vase  to  be 
decorated.  A firm  decision  of  drawing 
is  quite  observable  in  her  work. 

Miss  Alice  Shelly  has  done  some  excellent  treat- 
ments of  natural  fl.owers  and  foliage. 


Miss  Euphemia  A.  Thatcher  has  taken  a similar 
style,  in  obedience  to  the  constant  demand 
for  natural  forms. 


Miss  Alberta  Green,  Miss  Matilda  Adams, 
Miss  Margaret  Challis,  Miss  Helen  A.  Arding  (Fig. 
14),  and  Miss  M.  M.  Arding,  may  be  mentioned  as 
having  done  much  that  is  graceful  and  good  in 
various  styles. 

Miss  Esther  Lewis  has  done  several  landscapes 
from  nature,  from  sketches  in  Wales,  Switzer- 
land, and  other  picturesque  countries  ; they 
are  entirely  satisfactory,  as  broad,  breezy 
representations  of  nature  in  quiet  grey 
and  warm  tones.  From  any  point  of 
view  they  are  equally  good  decoration  and 
good  art. 

Miss  Linnie  Watt  has  a most  distinguished  gift 
for  conveying  the  impression 
^ of  a picturesque  scene  with 
a LL . rustic  figures,  in  excellent 
colour  and  with  artistic 
breadth  of  effect,  quite 
admirable  in  its  truth.  Some  of  her  works  on  the 
walls  will  speak  for  themselves  to  every  artist  who 
sees  them. 


Fia.  14. 


The  impasto  painting  was  primarily  developed 
by  a very  talented  artist,  Miss  F.  M.  Collins, 
(afterwards  Mrs.  V ale).  Her  mark  will  sufificiently 
indicate  her  productions.  She,  too,  we  regret  to 
say,  has  passed  away  from  this  world’s  activities, 
but  not  before  she  had  made  her  gifts  appreciated, 
and  her  great  intelligence  valued  at  Lambeth,  in 
the  care  she  took  in  the  working  out  of  a new  and 
untried  section  of  pottery. 


Her  successor  is  Miss  Linnell,  whose  work  is 
that  fine  vase  to  which  I have  already 
called  attention  (Fig.  10).  Her  treat- 
ments are  in  the  largest  style,  and  seldom 
run  into  trivial  details. 


No  mention  of  names  would  be  complete  if  I 
were  to  omit  a short  meed  of  praise  to  Mr.  Arthur 
Pearce,  who  is  a most  prolific  designer,  and  an  ex- 
cellent draughtsman  at  the  same  time.  He  has 
worked  steadily  at  the  School  of  Art,  until  now 
he  is  mainly  relied  on  to  make  all  the  drawings 
wanted  at  the  potteries  for  stoves,  fireplaces,  and 
similar  sections.  I can  show  you  several  of  his  tiles 
here,  from  which  you  will  see  that  he  is  as  versa- 
tile as  he  is  ingenious.  Among  the  many  things  he 
has  attempted,  is  the  section  of  tiles  for  German 
stoves,  which,  by  the  way,  is  an  interesting  thing 
as  a matter  of  domestic  comfort  and  economy. 
These  beautiful  stoves  will  shortly  be  produced  in 
every  variety  of  combination  of  open  fire  and 
closed  fire,  all  being  made  to  receive  the  most 
appropriate  decoration. 

When  I last  spoke  in  this  room  on  this  subject, 
I remarked  on  the  absurdity  and  the  wrong  of 
importing  designers  from  abroad  to  do  our  art 
work  for  us.  I pleaded  that  we  did  not  need  it, 
and  that  if  we  did,  we  should  not  be  helping 
forward  what  must  be,  or  should  be,  of  national 
interest  to  ourselves  as  English  people,  but  on  the 
contrary,  should  find  we  were  grafting  a foreign  art 
on  to  a stock  where  it  could  never  take  natural 
root.  I am  convinced  that  the  success  of  the 
Lambeth  art  pottery  is  a most  excellent  result  of  a 
genuine  experiment,  made  with  the  capital  and 
artistic  taste  of  the  manufacturer,  developed  by 
purely  local  means.  I hope  I am  not  in  the  least 
inclined  to  vain-gloriousness  in  speech,  but  I 
sincerely  feel  that  no  local  school  in  any  part 
of  the  Continent  could  have  done  more  than 
the  Lambeth  school  has  done  to  back  up,  by  its 
best  efforts,  the  demands  that  have  been  made 
from  time  to  time  by  Mr.  Doulton.  The  reason  is 
not  far  to  seek.  There  is  plenty  of  enthusiasm  in 
our  students,  which  is  properly  stimulated  by  the 
demandmadeon  their  time  and  skill,  when  these  are 
enlisted  in  the  work.  Then  the  compact  between 
the  manufacturer  and  the  artists  is  not  merely  a 
business  matter  ; but  I venture  to  think  that  every 
member  of  that  select  band  of  artists  feels  a sin- 
cere pleasure  in  knowing  that  the  name  of  the 
firm  with  which  he  or  she  is  connected  is  being 
extended  in  all  artistic  circles  and  countries,  and 
they  all  feel,  moreover,  a wholesome  pride  in  the 
reflection  that  they  have  done  their  best  to  earn 
this  well  deserved  tribute  of  praise.  That  is 
one  great  factor  to  the  steady  advance  the  ware 
has  made  in  artistic  estimation.  Another  is 
the  excellent  supervision  and  organising  power 
brought  to  the  work  by  Mr.  Eix.  Then  the 
firing  of  the  stoneware,  under  Mr.  Speer,  is  ex- 
ceedingly well  done,  so  that  it  could  not  be 
better. 

The  whole  result  of  the  few  years’  work  is  the 
more  gratifying,  inasmuch  as  we  started  in  a per- 
fectly new  venture,  without  a single  grain  of  ex- 
perience to  help  us  in  the  composition  of  stoneware 
colours,  and  with  almost  everything,  except  the 
general  knowledge  of  the  ware,  to  learn.  You  see 
how  well  the  lessonsj  bought  by  experience,  have 
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been  learnt,  a;id  can  judge  of  the  success  the 
Lambeth  Potteries  have  made. 

It  is  a truly  national  production,  inasmuch  as 
not  a single  stoneware-producing  district  abroad 
has  attempted  to  develop  anything  out  of  the  art 
taught  them  by  their  ancestors  ; it  is  local,  and  is 
the  direct  outcome  of  the  proper  co-operation  that 
ought  to  exist  between  schools  of  art  and  local 
manufactures.  As  a local  production,  it  has  given 
the  means  of  livelihood  and  intelligent  occupation 
to  more  than  150  persons,  the  large  majority  of 
them  being  ladies  and  young  girls,  who,  without 
this  work,  would  have  contributed,  perhaps,  but 
little  to  the  stock  of  enjoyment  the  world  has 
in  beautiful  things,  a contribution  that  you  see 
they  are  quite  capable  of  making.  Further,  they 
are  not  supplying  the  demand  for  a thing  that  is 
likely  to  be  a fashion  for  a time  only;  thoroughly 
good  and  beautiful  pottery  is  to  last  for  ever,  and 
the  demand  for  it  will  never  cease  so  long  as 
civilisation  remains. 

As  I know  that  the  past  six  years  has  developed 
a new  art  in  stoneware,  and  almost  a new  art — at 
any  rate  in  Lambeth— in  faience  painting,  so  I 
venture  to  predict  that  another  six  years  in  the 
future  will  see  as  much  advance  on  what  we  look 
on  to-night,  as  it  is  in  advance  of  what  we  saw  in 
1874,  as  all  the  conditions  are  present  for  bringing 
about  the  result. 

Finally,  I venture  to  think  that  the  Lambeth  art 
is  in  no  danger  of  decline  so  long  as  the  wise 
liberality  of  spirit  of  Mr.  Henry  Doulton  encour- 
ages healthy,  independent  thought,  and  its  expres- 
sion on  the  part  of  those  artists  he  is  able  to  sub- 
sidise ; and  so  long  as  these  designers  continue  to 
learn  the  lessons  their  reading  and  observation  of 
all  great  schools  of  ornament  teach  them,  namely, 
that  it  is  only  by  strenuous  study,  and  continuous 
reference  to  nature,  that  they  will  be  kept  armed 
against  that  mannerism  which  has  ever  been  the 
precursor  of  the  death  of  all  that  is  highest  and 
best  in  any  art. 


DISCUSSION. 

The  Chairman  said  he  had  followed  the  progress  of 
this  ware  for  many  years,  and  he  could  truly  say  that 
in  no  other  country'  in  Europe  was  there  an  instance  of 
such  an  alliance  as  that  of  which  they  had  seen  the 
results  in  the  Lambeth  potteries,  between  the  intelli- 
gent, clever  master  of  the  Lambeth  School  of  Art  (now 
the  honoured  head  master  of  the  South  Kensington 
Classes),  and  the  liberal,  generous  manufacturer  -whom 
they  recognised  in  Mr.  Henry  Doulton.  AVhen  you 
found  two  such  men  working  together  for  one  great  end, 
you  had  an  example  which  all  the  world  might  follow. 
It  was  very  remarkable  how  this  manufacture  had 
sprung  into  existence,  when  hardly  any  one  was  aware 
that  it  was  even  thought  of.  At  the  Vienna  Exhibition  it 
attracted  great  attention,  and  in  Paris  it  was  praised 
so  warmly  that  he  hardly  thought  anything  stronger 
could  be  said  in  its  favour ; but,  if  the  then  critics  could 
have  been  present  now,  they  woidd  certainly  be  astonished 
at  the  advances  which  had  been  made  even  since  then. 

Mr.  John  Leighton,  F.S.A.,  said  that,  while  looking 
at  the  remarkably  beautiful  specimens  of  Lambeth  ware 
around  them,  it  was  hardly  possible  to  conceive  that  all 
had  been  created  since  the  last  London  International 
Exhibition  of  1 862.  Yet  such  was  the  fact,  for  the  display 
of  Messrs.  Doulton,  then,  was  of  the  most  utilitarian 
character,  and  consisted  of  little  more  beautiful  than 
stills,  retorts,  drain-pipes,  and  beer-bottles.  Having 


collected  many  specimens  of  ceramic  art,  including 
several  from  the  Japanese  Court,  he  looked  in  vain 
at  the  Lambeth  pottery  ware,  though  he  then  pur- 
chased the  best  specimen  he  could  obtain.  This, 
though  quaint  in  form,  has  little  pretentions  to  colour 
or  decoration;  but  he  would  place  this  jug  beside  the 
beautiful  specimen  of  incised  green  work,  as  a contrast 
the  most  complete.  Of  the  Lambeth  ware  the  great 
French  faiencier,  Dech,  spoke  most  highly,  he  being 
enchanted  with  the  material  and  the  future  of  this  most 
enduring  of  aU  the  art  creations.  In  architecture,  it 
would,  doubtless,  play  an  important  part.  The  outlined 
plaques^  marked  with  the  styles  and  filled  in  with  dull 
neutral  tints,  would  be  most  effective,  and  particidarly  so 
when  burned  without  glaze,  and  used  in  union  with  brick. 

Mr.  George  Wallis,  F.S.A.,  thought  Messrs.  Doulton 
were  greatly  to  be  congratulated  on  the  display  made  that 
evening,  which,  to  those  who,  like  himself,  had  watched 
the  development  of  this  industry,  must  be  a source  of 
infinite  satisfaction.  This  progress  was  a lesson  to  the 
nation,  and  to  every  manufacturer  in  it ; a lesson  to 
every  artist  and  every  inventor,  because  Messrs.  Doul- 
ton and  Mr.  Sparkes,  beginning  with  very  small  things, 
had  gone  on  step  by  step,  feeling  their  way  under  cer- 
tain difficulties,  and  yet  with  many  advantages,  until 
they  had  built  up  an  art  manufacture  of  which  the 
results  were  now  exhibited.  Happily,  there  had  been 
no  temptation  to  stray  from  the  right  path  through 
abmidance  of  means ; the  pallette  had  not  run  away 
with  the  painter,  as  sometimes  happened,  but  here  there 
was  a steady  progress.  Taking  some  of  the  simple 
articles  exhibited  in  1871  and  1872,  of  which  he  was 
the  fortunate  possessor,  simple  white  vases,  with  a 
few  lines  and  a little  bit  of  colour,  there  was 
no  pretence  about  them,  but  they  were  infinitely  taste- 
ful and  very  beautiful.  From  that  they  had  gone  on 
step  by  step,  and  he  began  to  fear,  the  success  being  so 
great,  that  they  would  find  the  colours  running  away 
with  the  artist,  but  such  had  not  been  the  case. 
Happily,  the  very  difficulty  of  the  manufacture  had 
been  one  of  the  great  causes  of  success,  on  account  of 
the  restraints  which  it  imposed,  and  which  brought 
about  the  sobriety  of  form,  of  decoration,  and  of  colour, 
which  lent  so  great  a charm  to  these  works.  He 
hoped  Messrs.  iSovdton  would  never  be  able  to  get 
more  colours  than  they  coffid  use  with  good  taste,  and 
that  they  would  still  observe  the  same  wise  restraint 
they  had  hitherto.  This  law  of  restraint  was  fre- 
quently the  last  thing  learnt  in  the  practice  of 
art.  There  was  one  other  point  on  which  there 
w'as  great  cause  for  congratulation  in  this  matter. 
One  great  difficulty  in  this  country  with  regard 
to  art  as  applied  to  manufactures,  was  that  the 
artist  was  buried  under  the  manufacturer ; he  got  no 
Kudo%  out  of  his  work ; and  some  manufacturers  would 
even  go  so  far  as  to  say  that  they  were  afraid  to  praise 
their  workmen  publicly,  for  fear  someone  else  should 
run  away  with  them.  But  there  was  nothing  of  that 
sort  here ; Messrs.  Doulton,  by  the  aid  of  the  Lambeth 
School  of  Art,  got  roimd  them  a corps  of  artists,  and 
gradually  organised  their  industry ; they  recognised 
their  talent,  not  merely  in  a pecuniary  manner,  but  by 
bringing  their  names  before  the  public,  and  giving 
them  the  credit  of  what  they  had  done.  Artists  were  a 
peculiar  race  ; they  belonged  to  the  genus  irritabilc,  and 
a little  fame  went  a long  way  towards  the  work  being 
well  done.  There  everyone  concerned  had  his  due  meed 
of  praise,  and  this  fact  had,  no  doubt,  much  to  do  with 
the  success  of  the  experiment. 

Mr.  Henry  Doulton  remarked  that  there  was  ^eat 
appropriateness  in  the  chair  being  occupied  by  Sir  P. 
Cunlifie  Owen,  since  it  was  in  great  measure  owing  to 
the  stimuli  of  international  exhibitions,  and  the  desire  to 
exhibit  something  creditable  to  his  country,  that  this 
manufacture  had  been  developed ; and  in  connection  with 
the  exhibitions  the  Chairman’s  name  was  well-known 


356 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  March  12,  1880. 


as  one  of  the  captains  in  these  peaceful  battle-fields  of 
commerce.  He  would  observe  that  most  of  the  articles 
now  exhibited  were  the  produce  of  the  last  two  or  three 
months  ; week  by  week  beautiful  things  flowed  through 
the  manufactory,  and  it  sometimes  gave  him  quite  a 
pang  to  let  them  go;  in  fact,  he  had  taken  home 
as  many  as  he  well  could.  The  pieces  now 
shown  had  been  nearly  all  selected  since  he  heard, 
about  two  months  ago,  that  Mr.  Sparkes  intended 
reading  his  paper.  It  had  been  a great  pleasure  to 
him  to  be  able  to  give  healthy,  interesting,  pleasurable 
work  to  so  many  people.  Division  of  labour,  which 
could  not  be  avoided,  set  men  doing  the  same  thing 
day  after  day,  and,  fortunately,  some  did  not  mind 
this^  sort  of  thing ; but  those  who  had  the  artist 
spirit  in  them  could  not  do  so  with  any  satisfaction.  It 
was,  therefore,  a great  pleasure  to  him  to  see,  day  by 
day,  the  number  of  those  increasing  who  were  doing 
work  in  which  there  was  some  joy.  In  conclusion,  he 
asked  to  bear  testimony  to  the  zeal,  talent,  and  enthu- 
siasm shown  by  his  coadjutors — Mr.  Sparkes  himself 
being  the  guiding  spirit  of  the  whole  ; though,  in  his 
presence,  he  would  not  say  anything  further  about 
him. 

Mr.  E.  C.  Bobins,  F.S.A.,  said  it  was  very  rarely  one 
met  with  such  a pleasing  example  of  workman,  artist, 
and  employer,  all  uniting  to  produce  the  best  work,  each 
having  his  name  associated  mth  it.  He  felt  greatly 
indeb'ed  to  Mr.  Sparkes  for  his  accormt  of  what  had 
been  done  ; and  he  had^to  thank  him  for  his  services  to 
Institute  which  was  now  becoming  popular,  and 
which  would  become  more  so— the  City  Gruilds  Insti- 
tute for  the  Advancement  of  Technical  Education.  They 
had  erected  some  buildings  at  Lambeth  for  teaching  the 
applications  of  art  to  industry,  and  Mr.  Sparkes  had, 
with  ^eat  kindness,  aided  them  with  his  advice  and 
supervision  after  his  labours  elsewhere.  In  fact,  he 
was^  always  ready  to  assist  in  any  movement  which  had 
for  its  end  genuine  technical  or  artistic  education. 

Dr.  Dresser  said  he  was  rather  amused  when  Mr. 
W^allis  said  he  possessed  some  pieces  of  Doulton  ware, 
because  he  supposed  there  were  few  houses  in  this 
country,  occ’ipied  by  people  at  all  well-to-do,  which  did 
not  contain  some  specimens.  He  was  peculiarly 
interested  in  this  ware,  having’  been  many  years  con- 
nected with  art,  and,  as  far  as  he  knew,  this  was  the 
first  instance  of  the  artist  controlling  the  manufacturer. 
Those  who  had  to  design  for  manufacturers  knew  that 
in  the  g'reat  majority  of  cases  they  had  to  make  designs 
adapted  to  their  works,  but  Mr.  Doulton  had  had  the 
courage  to  allow  Mr.  Sparkes  to  control  the  art  depart- 
ment of  the  ruanufactory,  and  the  g-reat  results  which 
had  been  achieved  were,  in  a great  measure,  due  to 
his  practical  sagacity  in  this  respect.  He  must  con- 
gratulate both  gentlemen  on  the  results  they  had 
achieved  ; but  there  was  one^dauger  ahead,  which  he 
thought  must  be  guarded  against.  There  was  a ten- 
dency now , as  manufacturing  processes  became  more 
perfect,  to  trench  on  the  domain  of  pictorial  art,  and  to 
leave  the  legitimate  track  of  decorative  art.  There 
were  a few  specimens  there  which  seemed  to  him  a 
little  too  pictorial,  and  some  others  which  seemed  a 
little  cold  in  colour.  He  hoped  he  should  not  be  con- 
sidered hypercritical,  for  he  really  spoke  in  the  interests 
of  the  manufacturer.  There  was  one  vase  on  the  table 
which  seemed  to  him  too  pretty — a pink  one — though 
lie  might  not  be  able  to  see  it  distinctly.  His  interest  in 
this  matter  was  increased  by  the  fact  that  so  much  had 
been  made  out  of  a base  and  common  material,  being, 
in  fact,  little  better  than  that  used  for  ginger-beer 
bottles  and  drain-pipes.  This  was  a matter  of  com- 
mercial importance,  because,  while  they  were  impover- 
ishing the  nation  to  but  a small  extent,  they  were 
producing  objects  of  art  worth  many  pounds.  At  the 
present  moment,  he  was  experimenting  with  a similar 
object,  but  in  a totally  different  direction,  his  endeavour 


being  to  see  if  common  brick  clay  could  not  be  rendered 
beautiful.  He  must  say,  that  the  idea  of  exalting  a 
base  material  first  occurred  to  him  through  the  experi- 
ments of  Messrs.  Doulton  and  Sparkes,  though  lie 
was  so  far  from  imitating  them,  that  he  woidd  not  have 
anything  to  do  with  making  stone -ware,  or  witli 
glazing  by  salt.  On  some  future  occasion,  he  hoped  to 
be  able  to  bring  his  results  before  the  Society. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Sparkes,  said  it  was  to  him  a most  pleasing  duty, 
because  he  was  proud  to  say  he  claimed  him  as  a 
colleague.  When  the  Lords  of  the  Committee  of 
Council  on  Education  wanted  a master  for  their  train- 
ing schools,  they  went  to  Lambeth  for  Mr.  Sparkes, 
who,  he  hoped,  would  inspire  the  students  at  South 
Kensington  as  he  had  those  at  Lambeth.  He  had 
not  only  enhanced  the  reputation  of  Messrs.  Doulton, 
but  of  his  native  country  also,  tliroughout  the  world. 
Though  a hard-worked  man,  he  was  always  ready  to 
give  advice  and  assistance  to  all  who  asked  for  it,  and 
he  deserved  the  hearty  thanks  of  the  Society  for  the 
paper  he  had  now  read. 

Mr,  Anderson.  Bose  desired  to  second  the  motion,  and 
in  so  doing,  to  protest  against  the  terms  in  which  Dr. 
Dresser  had  spoken  of  clay  when  calling  it  a mean  and 
base  material.  It  was  a common  material,  but  neither 
mean  nor  base ; he  feared  it  formed  the  greater  part, 
not  only  of  the  present  meeting*,  but  of  the  whole  world. 
Not  being  a friend  of  Mr.  Sparkes,  he  was  unable  to- 
enlarge  on  his  merits,  but  he  considered  this  was  one  of 
the  most  glorious  exhibitions  he  had  ever  seen  in 
England.  He  would  also  protest  against  Messrs. 
Doulton  being  induced  to  limit  their  manufacture  in 
any  way.  If  they  found  that  man,  woman,  or  child, 
had  any  special  faculty  or  genius  for  art,  either  in  the 
moulding  of  form,  or  in  the  imitation  of  nature,  like 
Miss  Barlow,  he  hoped  they  would  avail  themselves  of 
that  genius.  Art  might  be  congratulated  that  a man 
like  Mr.  Sparkes  had  found  a man  like  Mr.  Doiilton  to 
work  with  him,  and  inspire  the  workmen  they  had 
about  them.  He  believed  it  was  necessary,  to  bring 
forth  the  genius  of  the  world,  that  those  who  occupied 
the  higher  regions  of  art  should  induce  that  genius  to 
tmfold  itself  for  the  benefit  of  the  world.  One  man  in 
Messrs.  Doulton’ s employ,  Mr.  Tinworth,  was  certainly 
one  of  the  greatest  geniuses  of  our  time,  and  the  wholes 
world  was  indebted  to  him. 

The  motion  having  been  carried  unanimously, 

Mr,  Sparkes,  in  reply,  said  that  this  industry  had  been 
developed  under  almost  every  disadvantage,  except  the- 
hearty  co-operation  they  had  had  throughout  from 
Messrs.  Doulton,  The  one  object  had  been  to  produce 
a good  effect,  whether  it  would  pay  or  not  being  a- 
secondary  consideration.  Mr.  Kobins  had  been  land, 
enough  to  say  something  about  the  small  work  he  had 
been  able  to  do  in  connection  with  the  City  G-uilds.  He. 
had  to  thank  him  and  his  coadj  utors  for  assistance  which 
would  lead  in  time  to  the  formation  of  a great  institution. 
The  Gruilds  had  greatly  assisted  them  in  Lambeth  by 
building  studios,  which  had  been  a great  want,  and  the 
work  would  now  have  a better  chance  of  development- 
than  it  had  ever  had  before.  For  instance,  they  had. 
been  able  to  establish  a modelling  school,  which  had 
prospered  greatly  under  Mr.  Dalon,  and  would,  no 
doubt,  continue  to  do  so,  although  he  was  about  ta 
return  to  France,  Further  than  that,  they  had 
afforded  the  means  of  paying  additional  teachers- 
and  professors.  The  means  at  the  disposal  of  a 
school  of  art  were  very  scanty ; and  the  fees  were  so 
low,  that  the  expense  of  carrying  on  an  advanced  class 
must  be  borne  by  somebody.  In  this  case,  the  great 
City  companies  had  come  forward  and  provided  the  ex- 
penses which  necessarily  attended  the  working  of  an 
advanced  class,  and  he  was  sure  they  would  not  go 
without  their  reward  if  they  looked  for  it  in  aprogres- 
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sive  development  of  the  artistic  spirit  and  faculties. 
He  quite  agreed  with  Dr.  Dresser,  that  pink  was 
an  abomination  in  pottery,  but  there  was  no  such 
thing  there ; the  vase  referred  to  had  an  orange 
base.  In  the  development  of  this  industry,  the 
difficulties  overcome  had  been  innumerable ; but, 
fortunately,  they  did  not  aU  come  at  once.  Any  one 
who  began  to  develop  stoneware,  as  they  had  done, 
would  want,  not  only  almost  superhuman  patience, 
but  a liberal-minded  capitalist  to  take  an  unceasing 
interest  in  it  whilst  it  was  being  done.  The  only 
thing  which  wovdd  save  England  as  an  artistic 
nation,  was  the  following  out  of  the  independent 
lines  of  original  ideas,  of  which  this  country  was 
full.  In  the  whole  of  the  Paris  Exhibition,  there 
was  nothing  so  remarkable  to  him  as  the  number  of 
ideas  developed  by  our  manufacturers  in  every  section  ; 
in  fmrniture,  in  pottery — aU  alike.  Many  things  were 
unfinished,  not  nearly  so  good  as  they  were  going  to  be, 
but  they  were  full  of  ideas.  On  the  other  hand,  amongst 
the  French  exhibitors,  there  was  plenty  of  excellent 
work,  but  mainly  on  two  or  three  lines  which  were  well 
known,  and  very  few  things  to  show  that  the  minds  of 
manufacturers  and  artists  were  working  independently. 
In  England  they  were  all  alive,  and  they  had  only  to 
continue  this,  and  try  to  work  out  the  proper  union 
between  the  manufacturers  and  the  schools  of  art  now 
being  established  all  over  the  country,  to  produce  some- 
thing as  good  and  original  as  the  Doulton  ware. 


The  collection  of  objects  exhibited  at  the  meeting 
will,  by  kind  permission  of  Messrs.  Doulton,  be  on 
view  in  the  Society’s  Rooms  to-day  (Friday),  and  also 
on  Saturday  and  Monday  following.  Members,  and 
others  bringing  a member’s  card,  -will  be  admitted  to 
view  the  collection. 


MISCELLANEOUS. 


INFLUENCE  OF  ELECTRIC  LIGHT  UPON 
VEGETA.TION. 

Dr.  C.  W.  Siemens,  F.R.S.,  read  a paper  at  the 
Royal  Society,  on  the  4th  inst.,  in  which  he  gave  a 
detailed  description  of  some  expeiiments  upon  this  sub- 
ject, which  have  been  conducted  during  the  last  two 
months  at  his  house  at  Sherwood.  The  method  pursued 
was  to  plant  quick-growing  seeds  and  plants,  such  as 
mustard,  carrots,  swedes,  beans,  cucumbers,  and  melons, 
in  pots,  and  these  pots  were  divided  into  four  groups, 
one  of  which  was  kept  entirely  in  the  dark  ; one  was 
exposed  to  the  influence  of  the  electric  light  only,  one  to 
the  influence  of  daylight  only,  and  one  to  daylight  and 
electric  light  in  succession.  The  electric  light  was 
applied  for  six  hours  each  evening — from  5 to  11 — and 
the  plants  were  then  left  in  darkness  during  the 
remainder  of  the  night.  The  general  result  was  that 
ae  plants  kept  entirely  in  the  dark  soon  died ; those 
exposed  to  the  electric  hght  only,  or  to  daylight  only, 
throve  about  equally ; and  those  exposed  to  both  day 
and  electric  Light  throve  far  better  than  either,  the 
specimens  of  mustard  and  carrots  exhibited  showing 
this  difference  to  a marked  degree.  Dr.  Siemens  only 
considers  himself  as  yet  on  the  threshold  of  the  investi- 
gation, but  thinks  the  experiments  already  made  are 
sufficient  to  justify  the  following  conclusions  : — 1.  That 
electric  light  is  efficacious  in  producing  chlorophyl  in 
the  leaves  of  plants,  and  in  promoting  growth.  2. 
That  an  electric  centre  of  light  equal  to  1,400  candles, 
placed  at  a distance  of  two  metres  from  growing  plants, 
appeared  to  be  equal  in  effect  to  average  daylight  at 
this  season  of  the  year ; but  that  more  economical 
effects  can  be  obtained  by  more  powerfiil  light  centres. 


produce  no  sensible  deleterious  effects  upon  plants  en- 
closed in  the  same  space.  4.  That  plants  do  not  appear 
to  require  a period  of  rest  during  the  24  hours  of  the  day, 
but  make  increased  and  vigorous  progress  if  subjected 
dui-ing  daytime  to  sunlight  and  during  the  night  to 
electric  light.  5.  That  the  radiation  of  heat  from 
powerful  electric  arcs  can  be  made  available  to  counter- 
act the  effect  of  night  frost,  and  is  likely  to  promote 
the  setting  and  ripening  of  fruit  in  the  open  air.  6. 
That  while  under  the  influence  of  electric  light,  plants 
can  sustain  increased  stove  heat  without  collapsing^ 
a circmnstance  favourable  to  forcing  by  electric  light. 
7.  That  the  expense  of  electro -horticulture  depends 
mainly  upon  the  cost  of  mechanical  energy,  and  is  very 
moderate  where  natiual  sources  of  such  energy,  such  as 
waterfalls,  can  be  made  available.  In  the  discussion 
wliich  followed  it  was  pointed  out  that  the  evidence; 
afforded  of  the  practical  identity,  as  regards  vegetation, 
of  solar  and  electric  light,  besides  the  probability  that- 
it  would  be  turned  to  immediate  account  by  horticul- 
turists, would  afford  great  facilities  for  the  scientifis 
investigation  of  the  influence  exerted  by  light,  as  com- 
pared with  other  agencies,  in  promoting  the  formation 
of  the  active  principles  or  most  valuable  constituents  of 
plants,  such  as  the  quinine  of  the  cinchona  bark,  the 
gluten  of  wheat,  and  so  forth.  Before  concluding  his. 
observations.  Dr.  Siemens  placed  a pot  of  budding 
tulips  in  the  full  brightness  of  an  electric  lamp  in  the 
meeting-room,  and,  in  about  40  minutes  the  buds  had 
expanded  into  fuff  bloom. 


NEW  COMMERCIAL  PLANTS. 

Mr.  Thomas  Christy  has  just  issued  No.  3 of  his 
series  of  pamphlets  on  “New  Commercial  Plants.” 
These  new  plants  comprise  new  medicines,  fodder  plants,, 
oil  seeds,  &c.  Pituri,  about  which  a great  deal  of 
interest  was  felt  a year  or  more  ago,  continues  to 
attract  attention  on  account  of  its  stimulant  narcotic- 
properties.  Mr.  Christy  quotes  the  statement  of  Dr. 
Bancroft,  of  Brisbane,  as  to  its  effect  upon  animals,  and 
further  says:  “The  active  principle  has  been  more- 
recently  eliminated  by  Mr.  Petit,  of  Paris,  whose  re- 
searches are  pubhshed  in  the  Journal  de  Fharmacie.  He 
identifies  it  with  nicotine,  the  alkaloid  of  tobacco.  The 
odour  of  the  dried  plant  is  also  highly  flagrant,  like 
good  tobacco.  It  remains,  however,  to  be  seen  whether 
the  plant  contains  any  other  active  principle,  as  nicotine 
scarcely  accoimts  for  all  these  symptoms  produced  by 
pituri.”  The  pituri  plant  is  a native  of  Australia,  and. 
is  referred  to  l)ubo<sia  Uopwoodii,  of  Mueller. 

Amongst  fodder  plants,  one  of  the  most  important 
and  promising  is  the  tagasaste  (^Cytisus  2^roliferus).  It 
is  described  as  a shrub,  native  of  the  Isle  of  Palms-, 
where  it  has  been  cultivated,  as  well  as  in  the  neigh- 
bouring Canary  Islands  for  some  years  past,  as  a valu- 
able forage  plant.  It  thrives  best  in  loose  sandy  oa.” 
stony  soil.  In  clay  soils  it  does  not  do  so  well,  and 
animals  do  not  relish  it  so  much.  The  roots  penetrate- 
very  deeply  into  the  soil,  so  that  the  plants  can  nourish 
themselves  and  produce  a supply  of  green  fodder  even 
in  the  driest  season.  Its  cultivation  is,  therefore,  re- 
commended for  covering  with  vegetation  the  slopes 
which  have  been  rendered  sterile  by  the  thought- 
less destruction  of  trees  and  herbage.  Full  directions 
for  sowing  and  cultivation  are  given  in  Mr.  Christy’s, 
pamphlet.  “The  plants,”  it  is  stated,  “may  be  cut 
once  or  twice  a year,  taking  care  to  cut  only  from  the 
most  vigorous  branches.  A better  yield  is  thus  ob- 
tained, and  this  plant  is  less  injured  than  if  cut  indis- 
criminately. The  product  of  the  third  year  may  be 
considered  as  the  normal  amormt,  as  the  bushes  are 
then  full  grown.  Tagasaste  has  the  advantage  of  con- 
taining a large  quantity  of  nitrogenous  matter.  It  is 
estimated  to  contain  1*136  of  nitrogen,  against  1*028 
yielded  by  the  finest  clover  hay.  Each  100  lbs.  of 
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3.  TTiat  tlie  carbonic  acid  and  nitrogenous  compounds 
generated  in  diminutive  quantities  in  the  electric  arc 
fodder  is  calculated  to  produce  2*60  lbs.  of  meat. 
Animals,  fed  upon  tagasaste,  come  into  condition  more 
rapidly,  and  to  a greater  degree  than  Tvitb  any  other 
food,  except  com.”  For  tbe  daily  food  of  a borse  or 
cow  it  is  recommended  to  mix  35  lbs.  of  fresh  tagasaste 
with  20  lbs.  of  chopped  straw.  The  plant  grows  well  in 
the  Eastem_  Pyrenees,  Spain,  and  Italy,  and  it  is  stated 
to  be  especially  suited  for  dry  countries,  such  as  the 
Cape  of  Grood  Hope. 

It  is  satisfactory  to  find  that  the  papaw  tree  {Cauca 
papaya)  is  being  recommended  to  the  notice  of  Europ- 
eans. The  properties  of  this  tree,  in  causing  tough  or 
freshly  killed  meat  to  become  tender,  is  well-known, 
and  now  that  this  action  is  proved  on  European  autho- 
rity, it  is  but  reasonable  to  hope  that  some  preparation 
of  the  papaw  may  appear  in  English  tiade. 


SDiarisrc  est  public  elehextaey  schools. 

A Parliamentary  return  has  been  issued,  on  the  motion 
of  Sir  Charles  Dilke,  corresponding  to  the  return  of 
1879,  giving  the  amounts  paid  in  respect  of  the  grant  of 
Is.^for  “singing”  for  the  year  ending  31st  August, 
1879.  It  appears  that  there  was  paid  to  15,477  schools 
coimected  with  the  National  Society  or  Church  of  Eng- 
land the  sum  of  £70,662  2s.  To  1,951  British  and  un- 
denominational schools  was  paid  the  sum  of  £11,925  12s. 
The  Wesleyan  schools,  835  in  number,  earned  £6,034 
16s.  1,235  Eoman  Catholic  schools  earned  £6,809  14s. ; 

and  5,203  School  Board  schools  earned  £33,248  6s.  The 
total  being  £128,680  10s,  which  is  an  increase  of  £9,550 
12s.  on  the  ^ant  for  18  78.  This  large  pavment  for  “Sing- 
mgbyroteinsteadof bynote,”  saysDr.  HuUah,  theofficial 
inspector  of  the  Education  Department,  “from  a musical 
point  of  view,  is  a mere  sham.”  £128,000  is  calculated  to 
be  sufficient  to  spread  musical  education  over  the  United 
Kingdom,  teaching  music  in  elementary  schools,  night 
classes,  schools  of  music  in  larg'e  towns,  and  giving 
stedents  of  great  musical  ability  free  scholarships  in  the 
National  Training  School  for  Music  as  suggested  and 
established  by  the  Society  of  Arts. 


A NEW  PATENT  BILL. 

The  Bill  brought  in  by  Mr.  Anderson,  Mr.  MimdeUa? 
Mr.  Dalrymple,  and  Mr.  Alexander  Brown,  to  amend 
the  law^  of  patents  for  inventions,  has  been  piinted. 
The  main  alterations  made  by  it  in  the  existing  law  are 
as  follows  : — An  officer  will  be  appointed  as  Chief  Com- 
missioner of  Patents  by  the  Lord  Chancellor,  and 
a second  and  third  Commissioner  of  Patents  by 
the  President  of  the  Board  of  Trade.  The  sug- 
gested salaries  for  these  officials  are,  £1,500  a 
year  for  the  First  Commissioner,  £1,200  for  the 
second,  and  £1,000  for  the  third.  The  clause, 
however,  relating  to  salaries,  is  printed  in  italics, 
thereby  iadicating  that  it  is  intended  to  be  modified  in 
committee.  On  the  appointment  of  these  three  paid 
Commissioners,  the  fimctions  of  the  three  at  present 
unpaid  Commissioners  are  to  cease,  and  are  to  devolve 
upon  the  new  officials,  who  are  also  ‘ ‘ to  manage  all  the 
tysiness  of  the  Patents  for  Inventions  office  of  the 
United  Eangdom,  and  to  perfect  its  organisation  ; more 
particularly  in  the  matter  of  a library  of  records  and 
registers,  so  indexed  and  arranged  as  tofacilitate  searches, 
and  to  be  easily  accessible  to  the  public  under  such 
reasonable  regulations  and  small  fees  as  the  Lord 
Chancellor  may  from  time  to  time  prescribe.”  Letters 
Patent  are  to  be  granted  for  a period  of  twenty -one 
years,  subject  to  payments  at  the  end  of  the  seventh  and 
fourteenth  years.  Existing  patents  are  to  be  subject  to 
extension  on  paymenPat  the  end  of  the  fourteenth  year 


of  the  prescribed  fees.  The  fees  are  as  follows: — 
Petition  for  grant  of  Letters  Patent,  £1  5s.  ; certificate 
of  record  of  notice  to  proceed,  £1  5s.  ; warrant,  £2  10s. ; 
sealing,  £2  10s.  ; “on  the  specification,”  £2  10s.  The 
cost  of  a patent  for  seven  years  would  therefore  be  £10. 
The  fee  at  the  end  of  seven  years  is  £25  ; at  the  end  of 
fourteen  years,  £50.  The  total  cost  of  the  twenty-one 
years’  patent  would,  therefore,  be  £85.  The  second 
reading  of  the  Bill  was  moved  in  the  House  of  Commons, 
on  Wednesday,  10th  inst.,  by  Mr.  Anderson,  but  the 
motion  was  discharged. 


NOTES  ON  BOOKS. 


Wood-working  Machinery;  its  Rise,  Progress,  and 
Cultivation,  with  Hints  on  the  Management  of  Saw 
Mills  and  the  Economical  Conversion  of  Timber.  By 
M.  Powis  Bale,  C.E.  London  : Crosby  Lockwood  and 
Co.  1880. 

The  author  has  attempted  in  this  book  to  confine  an 
historical  with  a practical  treatment  of  his  subject.  The 
first  portion  contains  the  names  of  the  chief  inventors 
and  pioneers  in  wood -working  machinery,  while  the 
remainder  is  devoted  entirely  to  practical  and  technical 
details.  Although  wood  has  always  been  so  largely 
employed  in  the  constructive  arts,  it  is  only  of  late  years 
that  machinery  has  been  introduced  in  its  working.  Sir 
Samuel  Bentham  is  placed  by  the  author  as  fir&t  and 
foremost  among  the  pioneers  of  wood- working  machinery, 
his  patents  of  1791  and  1793  being  remarkable  examples 
of  inventive  genius.  Mr.  Bale  describes  in  his  suc- 
cessive chapters  circidar  saw  benches,  timber  and  deal 
frames,  band  and  fret  saw  machines,  and  the  various 
machines  for  planing  and  moulding,  steam  mortising 
and  boring,  tenoning,  dove -tailing,  veneer-cutting, 
wheel  and  carriage  making,  saw  and  cutter  sharpening, 
besides  all  the  miscellaneous  machinery  in  use.  The 
whole  is  concluded  with  a chapter  of  iffies  and  tables, 
and  the  book  is  illustrated  by  a series  of  engravings 
of  the  designs  of  English,  French,  and  American 
engineers.  The  author  observes  that  “ the  adaptation 
of  machinery  to  common  uses  is,  without  doubt,  in- 
creasingly necessary  to  the  commercial  prosperity  of  a 
nation,  and  has  been  exemplified  by  the  success  of 
American  competition  in  some  branches  of  mantif  acture- 
This  can,  in  a measure,  be  accounted  for  by  the  low 
patent  fees  and  high  rates  of  wages  in  vogue  in  that 
country,  thus  encouraging  inventors  to  perfect  the 
smallest  details  in  their  machine  construction,  which 
tend  either  to  lessen  the  cost  of  production,  improve  the 
quality,  or  increase  the  range  of  the  work  performed. 
The  saving  thus  effected  may,  in  a day,  be  iutinitesimal, 
but  when  multiplied  by  months  or  years  it  assumes  a 
gigantic  total.  This  points,  the  author  takes  it,  to  the 
urgent  necessity  of  assimilating  our  own  patent  rates— 
which  bear  heavily  on  the  brain  power  of  the  nation — 
to  those  of  other  countries.” 


Lightning  Conductors : their  History,  Nature,  and 

Mode  of  Application.  By  Bichard  Anderson,  F.C.S., 
F.Gr.S.,  Member  of  the  Society  of  Telegraph 
Engineers.  London  : E.  and  T.  N.  Spon. 

Mr.  Anderson  has  here  furnished  an  account  of  the 
rise  and  progress  of  lightning-rod  construction  from 
the  memorable  year  1752,  when  the  first  lightning  con- 
ductor was  erected  upon  his  own  house  by  Benjamin 
Franklin,  down  to  the  present  time.  The  early  history 
of  the  invention  leads  naturally  up  to  the  practicM 
lessons  which  have  to  be  inculcated.  It  is  a notable 
fact,  that  in  1768,  the  Abbe  NoUet  was  preaching  a 
crusade  against  the  danger  of  the  Franklin  rods  in 
Paris,  and  that  about  the  same  time  the  Dean  and 
Chapter  of  St.  Paul’s,  in  London,  were  appealing  to 
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the  Koval  Society  to  furnish  them  with  a good  plan  for 
a lightning  conductor  for  their  noble  cathedral;  and, 
that^  nevertheless,  an  admirable  series  of  instructions 
for  the  construction  of  lightning  rods  were  issued 
semi -officially  in  Paris  between  the  years  1823  and 
1867,  whilst* in  London,  the  Franklin  rods  had  come 
to  be  dreaded  and  abused.  In  the  year  1826,  Mr. 
F.  C.  McTaggart,  an  engineer  in  the  employment  of  the 
British  Government,  recommended  the  prompt  pulling 
down  of  all  lightning  rods  as  perilous  devices,  and  in 
consequence  of  "his  denimciations,  the  Governor- General 
and  Council  of  the  East  India  Company  actually 
ordered,  in  1838,  that  all  lightning  rods  should  be  re- 
moved from  pubKc  buildings  throughout  India,  in- 
cluding arsenals  and  powder  magazines,  and  were  only 
brought  to  a better  state  of  mind  on  the  matter  after 
a large  powder  magazine  and  coining-house  had 
been,  in  consequence,  destroyed.  Mr.  Anderson,  in 
the  progress  of  his  historical  sketch,  draws  attention 
to  the  important  change  made  in  the  amended  form  of 
the  French  instructions,  drawn  up  by  Professor 
Pouillet,  and  issued  in  1854,  in  wliich  the  earlier 
theory  of  a fixed  area  of  protection,  calculated  from 
the  vertical  elevation  of  the  rod,  was  declared  to  be 
unworthy  of  trust,  and  in  wliich  a much  larger  dimen- 
sion of  rod,  and  a much  more  complete  continuity  of 
material,  than  those  pre^dously  adopted,  were  insisted 
upon.  These  instructions  also  very  clearly  enunciated 
the  double  function  performed  by  the  lightning  con- 
ductor—the  neutralising  of  the  electric  tension  of  the 
cloud,  as  well  as  the  innocuous  transmission  of  the 
lightning  discharge.  In  a yet  more  recent  reidsion  of 
these  instructions,  published  in  1855,  Professor  Pouillet 
dwelt  especially  upon  the  paramount  importance  of 
capacious  earth  contacts,  and  recommended  that  the 
connection  with  the  earth  should  be  made  by  a double 
system  of  deep  and  of  supeifficial  communications. 
He  verj*  resolutely  and  imcompromisingly  insists  that 
before  all  things  very  capacious  earth  contacts  shall  be 
ensured,  and  that  the  efficient  maintenance  of  these 
earth  contacts  shall  be  periodically  tested.  He  points 
out  that  the  part  of  a conductor  that  is  above  ground  is 
a mere  appendage  of  the  part  which  is  beneath,  and 
that  the  most  essential  fimction  of  the  apparatus— the 
harmless  dispersion  of  the  electric  force— is  accomplished 
in  reality  by  the  part  which  is  under  the  ground.  He 
roundly  states  that  whenever  a building  provided  with 
an  apparently  good  lightning  conductor  is  injured  by 
lightning,  it  will  almost  certainly  be  found  that  the 
result  may  be  traced  to  a defective  earth  contact.  He 
observes  that  there  is  good  reason  for  the  conclusion  that 
Franklin  himseK  was  quite  aware  of  this  fact ; and  he 
quotes  with  emphatic  approval  a remark  of  Father 
^cchi’s,  when  speaking  of  the  necessity  of  provi- 
ding a large  surface  for  the  discharge  of  lightning  with 
the  earth,  to  the  effect  that  there  can  never  be  too  much. 
!Mr.  Anderson  draws  attention  to  the  necessity  of  em- 
employing  only  pure  copper  in  lightning-rod  work, 
because  impure  copx)er  has  often  only  half  the  conductive 
capacity  of  the  pure  metal,  and  in  some  instances  is 
even  inferior  in  conducting  capacity  to  iron  of  the  same 
dimensions.  Mr.  Anderson  has  placed  on  record  in  his 
book  the  singular  circumstance,  that  the  vote  of  the 
sum  of  £2,314  for  a lightning  conductor  for  the  Houses 
of  Parliament  at  Westminster,  placed  in  the  Civil  Ser- 
vice estimates  for  the  year  1865,  was  the  first  and  last 
occasion  upon  which  money  has  been  appropriated  to 
the  purpose  of  protection  against  lightning  by  the 
House  of  Commons.  A list  of  books,  amounting  to  95 
distinct  works,  and  to  a much  larger  number  of  mono- 
graphs, printed  between  1663  and  the  present  time, 
bearing  upon  the  construction  of  lightning  conductors, 
forms  a feature  of  the  book.  There  is  a reference,  also, 
to  instances  of  damage  done  to  public  buildings  by 
lightning  since  1589.  This  catalogue  gives  locality 
and  date  for  no  less  than  332  cases  of  serious  damage  to 
buildings  by  lightning. 


GENERAL  NOTES. 


Institution  of  Naval  Architects. — The  meetings  of  the 
instil ution  for  the  present  session  will  be  hell  in  the  rooms 
of  the  Society  of  Arts,  on  Wednesday,  Thursday,  and  Friday, 
March  17,  18,  and  19.  The  official  business,  consisting  of 
the  reading  of  the  Annual  Report  of  the  Council  and  the 
election  of  new  Council,  will  be  brought  forward  at  the  first 
meeting,  to  be  followed  by  the  delivery  of  an  address  by  the 
President  (Lord  Hampton,  G.C.B.)  Various  papers  on 
matters  of  interest  to  naval  architects  are  down  for  reading 
at  the  following  meetings. 

Coffee  Taverns. — At  the  annual  meeting  of  the  Coffee 
Tavern  Company,  held  in  the  Rooms  of  the  Society  of  Arts, 
on  February  26tb,  the  Earl  of  Derby  seconded  the  motion 
for  the  adoption  of  the  report,  and  remarked  on  the  success 
of  these  taverns  at  Liverpool,  Manchester,  and  other  places. 
He  said — “ I think  this  at  least  may  be  taken  for  granted, 
that  there  is  a real  popular  want  to  be  supplied,  and  that, 
therefore,  these  concerns  ought  not  to  fail,  except  as  every 
undertaking  may  fail,  viz.,  in  consequence  of  mismanage- 
menL  It  is  a very  common  thing  to  hear  people  say,  when 
they  are  arguing  against  the  well-known  ideas  of  Sir 
Wilfrid  Lawson  and  his  friends,  ‘ I am  all  for  temperance, 
but  I am  against  temperance  by  compulsion.’  Well,  I 
rather  loan  to  that  view  of  things  myself ; but  there  is 
another  side  of  the  question  which,  perhaps,  we  do  not 
sufficiently  consider,  and  that  is,  that  in  our  great  towns  we 
are  apt  to  have,  not  temperance,  but  intemperance,  on  some- 
thing like  compulsion.  There  are  thousands  of  places 
were  intoxicants  are  sold,  but  until  lately  there  were  very 
few  places  where  a man  could  get  a cheap  cup  of  anything 
but  that  which  would  make  him  drunk.  I fully  believe  that 
for  one  man  who  has  taken  to  excessive  drinking  from  his 
own  deliberate  choice  you  will  find  two  or  three,  or  perhaps 
a still  larger  proportion,  who  have  done  so  because  they  have 
been  drawn  into  it  by  example,  by  the  influence  of  social 
habits,  by  the  fact  that  a good  fire,  a warm  room,  company, 
and  refreshments  are  practically  not  to  be  had  without  the 
accompaniment  of  liqui.r.  I do  not  think  the  great  con- 
suming classes  sufficiently  understand  how  completely  the 
publican  and  the  tax-gatherer  are  one  and  the  same  person, 
as  fir  as  they  are  concerned.  I do  not  think  they  quite 
realise,  when  (hey  order  six  pennyworth  of  spirits,  that  they 
are  handing  over  5d.  as  their  gift  to  the  Chancellor  of  the 
Exchequer.” 


MEETINGS  OF  THE  SOCIETli' 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

March  17. — “ The  Art  of  the  Silversmith.”  By  W. 
Herbert  Singer.  A.  J.  Mijndella,  M.P.,  will  pre- 
side. 

April  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Robins,  F.S.A.,  E.K.LB.A. 

April  14. — “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  E.S.A. 

April  21. — “Tbe  Present  System  of  Obtaining’ 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  W.  Holman  Hunt.  Sir 
CouTTS  Lindsay,  Bart.,  will  preside. 

April  28. — “ Recent  Improvements  in  Gas  Furnaces 
for  Domestic  and  Laboratory  Purposes.”  By  Thomas 
Fletcher. 

May  5. — “ On  the  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C,  MorTON. 
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Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

Apeil  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  IIatjghton,  C.E. 

Apeil  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Yambeey. 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  "W.  Robeetson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

Maech  16. — “Transport  and  Trading  Centres  for 
Eastern  Equatorial  Africa.”  By  Captain  C.  E.  Foot, 
R.iSr.  Sir  Douglas  Foesyth,  K.C.S.I.,  C.B.,  will 
preside. 

Apeil  6. — “Art  in  Japan.”  By  C.  Pfoundes. 

Apeil  27. — “ Iceland  and  its  Resources.”  By  C.  G. 
W.  Lock. 

May  18. — “The  Colonial  Practice  of  Transfer  of 
Land  by  Registration  of  Title.”  By  Sir  Robeet 
Toeeens,  K.C.M.G. 

Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

Apeil  8. — “ On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Feiswell,  F.C.S. 

Apeil  22. — “On  Some  Recent  Advances  in  the 
Science  of  Photography. ” By  Captain  Abney,  R.S., 
F.R.S. 

May  13 — “On  some  Physical  Apphcations  of 
Light.”  By  Prof.  W.  G.  Adams,  F.R.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course  will  he  by  Mr.  R.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; May  3,  10. 


MEETINGS  EOR  THE  ENSUING  WEEK. 

Mondat,Maech  15th... Royal  United  Service  Institution,'White- 
haU-yard,  S.W.,  8^  p.m.  Major  A.  S.  Wynne,  “Helio- 
graphy  and  Army  Signalling  Generally.” 

Institute  of  Surveyors,  12,  Great  George-street,  _ S.W., 
8 p.m.  Adjourned  discussion  on  Mr.  W . L.  Huskinson’s 
paper,  “ The  Present  Depression  in  English  Agriculture ; 
its  Real  and  Assumed  Causes.” 

Medical,  11,  Chandos-street,  W.,8|  p.m. 

Asiatic,  22,  Alhemarle-street,  W.,  3 p.m. 

Victoria  In.stitnte,  7,  Adelphi  - terrace,  W.C.,  8 p.m. 
Professor  Hughes,  “ The  Evidence  of  the  Later  Move- 
ments of  Elevation  and  Depression  in  the  British  Isles.” 
London  Institution,  Finshury-circus,  E.C.,  5 p.m.  Mr. 

H.  N.  Moseley,  “ Hydroid  Corals— their  Structure  and 
Pedigree.” 

Tuesday,  March  16th... SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section. ) 
Captain  Foot,  “ Transport  and  Trading  Centres  for 
Equatorial  Africa.” 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Prof. 

Schafer,  “ Physiology  of  Muscle.”  (Lecture  X.)  _ 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Discussion  on  “ The  Purification  of  Gas.” 
Statistical,  Somerset-house-terrace,  Strand,  W.C.,  7|p.m. 

I.  Surgeon-General  T.  Graham  Balfour,  “Vital  Statistics 
of  Caval^  Horses.”  2.  Prof.  Leone  Levi,  “ A Survey 
of  Crimes  and  Offences  in  England  and  Wales,  from 
1867  to  1878.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  8|  p.m. 
Zoological,  11,  Hanover-square,  W.,  8j  p.m. 
NationalLifeboat  Institution,  Willis’ a-rooms,  St.  James’s, 
S.W.,  3 p.m.  Annual  Meeting. 


Wednesday,  March  17th... SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  W.  Herbert  Singer,  “The 
Ai't  of  the  Silversmith.” 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 
1.  Captain  William  Watson,  “Thermometric  Obser- 
vations on  Board  the  Cunard  R.M.S.S.  Alf/eria”  2.  Mr. 
William  Ellis,  “the  Greenwich  Sun.shine Records,  1876- 
80.”  3.  IMr.  G.  M.  Whipple,  “The  Rate  at  which 

Barometric  Qianges  ti’averse  the  British  Isles.” 
Archfseological  Association,  32,  Sackville-street,  W.,  8 p.m. 

1.  Mr.  Thomas  Morgan,  “ Certain  Grants  of  Land  in 
Mercia.”  2.  Dr.  Douglas  Lethgow,  “ Tlie  Name  of 
Shakespeare.” 

Naval  Architects  (at  the  House  of  the  Socif.ty  of 
Arts),  12  a.m.  Annual  Meeting.  1.  Address  by  the 
President,  Lord  Hampton.  2.  Mr.  Benjamin  Maidell, 
“ Causes  of  Unseaworthfiness  in  Merchant  Steamers.” 
Royal  Society  of  Literature,  4,  St.  MaUin’s-ifiacc, 
Trafalgar-square,  8 p.m.  Mr.  James  William  Redlmuso 
“ A Tlisory  of  the  Chief  Human  Races  of  Europe  aii'I 
Asia.” 

Thursday  March  IStii... Royal  College  of  Physicians,  Pall-mall 
East,  S.W.,  5 p.m.  (Lumleian  Lectures.)  Dr.  W. 
Roberts,  “ Researches  on  the  Digestive  Fennenls  and 
Preparation  and  Use  of  Artificially  Digested  Pood.” 
(Lecture  II.) 

Royal,  Burlington-house,  W.,  8i  p.m. 

Antiquaries,  Burlington-house,  IV.,  8.3  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  ISIr.  H.  M. 
Brewer,  “ Remarks  on  the  Indigenious  Timber,  and  on 
the  Plants  Introduced  into  New  Zealand.”  2.  Mr.  J,  T. 
Carrington,  “ Lithodes  Arcticay 
Chemical,  Brndington-house,  W.,  8 p.m.  Professor  Tidy, 
“ Eiver  Water.” 

London  Institution,  Finshury-circus,  E.C.,  7 p.m.  Mr. 
Ernest  Paner,  “ English  Composers  for  the  Pianoforte.” 
(Illustrated.) 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Prof. 

Dewar,  “ Recent  Chemical  Progress.”  (Lecture  VIII.' 
Royal  Historical,  22,  Alhemarle-street,  W.,  8 p.m.  1.  Mr. 
George  Harris,  “ Domestic  Every  Day  Life,  Manners, 
and  Customs  in  this  Cormtiy  during  the  Seventeenth 
Centiuy.”  2.  Rev.  Charles  Rogers,  “ Notes  respecting 
the  Chapel  Royal  of  StMing,  with  Excei-pts  flora  it.s 
Unprinted  Register.”  3.  Mr.  Llewelljm  Jewitt,  “His- 
torical Remarks  on  the  Punishment  of  Women.  No.  2.” 
Numismatic,  4,  St.  Mai-tin’s-place,  W.,  7 p.m. 
Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6.J  p.m. 

Mechanical  Engineers,  7,  Westminstcr-chamhers,  S.W., 
7 p.m.  Mr.  B.  Haughton,  “ A Railway  to  India.” 
Naval  Architects  (at  the  House  of  the  Society  of 
Art.s)  12  a.m.  1.  Mr.  N.  Barnahy,  “ The  Nelson  Class.” 

2.  Mr.  Scott  Russell,  “ The  Time  Nature  of  the  Resist- 
ance of  Armour  to  Shot.”  3.  Mr.  A.  C.  Kirk,  “A 
Method  of  Analysing  the  Forms  of  Ships  andDeteiinin- 
ing  the  Mean  Angle  of  Entrance.”  4.  Mr.  A.  J. 
Normand,  “The  Steam  Tiials  of  H.M.S.  ‘Iris,’  and 
the  resistance  of  Screw  Propellers.”  7 p.m.  1.  Mr. 

J.  R.  Ravenhill,  “ Twenty  Minutes  with  Passenger 
Steamers  on  the  Long  FeiTy.”  2.  Mr.  Dixon  Kemp, 
“ The  Stability  of  Yachts.”  3.  klr.  J.  Scott  Russell, 

A Wave  Line  Form  of  Midship  Section.” 

Friday,  March  19th... Bankers’  Institute  (in  the  Theatre  of  the 
London  Institution,  Finshury-circus,  E.C.),  6 p.m.  Mr. 
H.  D.  Jeneken,  “ Some  Points  of  Difference  between  the 
English  system  of  Law  and  that  prevailing  on  the  Con- 
tiuent  regarding  ‘Negotiable  Securities,’  namely.  Bonds, 
Shares,  Couixms,  &c.” 

Royal  United  Service  Inst. , Whitehall-yard,  3 p.m.  Maj or- 
General  Sir  Frederick  J.  Goldsmid,  “ From  Bamcau  to 
Sonmeanse  Bay.” 

Royal  Institution,  Alhemarle-street,  W.,  9 p.m.  Prof. 

Tyndall,  “ Goethe’s  Farhenlehre  (Theory  of  Colours).” 
Royal  College  of  Physicians,  Pall-maU  East,  S.W.,  5 p.m. 
(Lumleian  Lectures.)  Dr.  W.  Roherts,  “ Researches  on 
the  Digestive  Ferments  and  the  Preparation  and  LTse  of 
Artificially  Digested  Food.”  (Lecture  m.) 
Philological,  University  College,  W.C.,  8 p.m.  Mr.  E.  L. 
Brandreth,  “A  Comparison  of  the  Gamian  with  the 
Romance  Languages  Part  II.  Morphology.” 

Clinical,  53,  Bemers-street,  W , 8g  p m. 

Naval  Architects  (at  the  House  of  the  Society  of 
Arts),  12  a.m.  1.  Air.  W.  John,  “ Cellular  Construc- 
tion of  Merchant  Ships.”  2.  Air.  W.  Denny,  “ Steel  in 
the  Shipbnildiag  Yard.”  3.  Air.  H.  H.  West,  “ Steel 
for  Shipbuilding.”  4.  Air.  Emil  Bertin,  “The  Relation 
between  the  true  Period  of  Waves  and  the  Peiiod 
as  observed  on  Board  a Vessel.”  7 p.m.  1.  Air.  J. 
MacFarlane  Gray,  “ A Simplification  of  the  Thermo- 
dynamics of  Steam.”  2.  Mr.  J.  Flannery,  “Some 
Recent  Experiments  in  Artificial  Combustion.”  3.  Air. 
C.  W.  Merrifield,  “ J.  Amsler  Laffon’s  Mechanical 
Integrator.” 

Saturday,  March  20th.  . .Royal  Institution,  Alhemarle-street,  W., 
3 p.m.  Mr.  G.  Saintsbury,  “ Dryden  and  his  Period.” 
(Lecture  IT.) 
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AU  communications  for  the  Society  shouldle  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.G. 


PROCEEDINGS  OF  THE  SOCIETY. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1880,  early  in  May  next. 
This  medal  was  struck  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1864,  to  Sir  Howland  Hill,  K.C.B.,  F.R.S.,  “for  his 
great  service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  this  coimtry,  the  benefits  of 
which  have,  however,  not  been  confined  to  this  country, 
but  have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III,,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  j udicious  patronage  of  Art,  his  enlightened 
commercial  policy,  and  especially,  by  the  abolition  of 
passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manxifactures,  and  Com- 
merce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergdl  Cooke 
and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.R.S,,  “ in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph,” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.H.S,, 
LL.D,,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  imiform  standards,  by 
which  the  production  of  machinery  has  been  brought 
to  a state  of  perfection  hitherto  unapproached,  to  the 
great  advancement  of  Arts,  Manufactures,  and  Com- 
merce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For,  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “ for  his  numerous  valuable  re- 
searches and  writings,  which  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce,” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aicUng  the  establishment 
and  development  of  International  Exhibitions,  the  de- 


velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.H.S., 
‘ ‘ for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For.Memb.R.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1874,  to  W.  C.  Siemens,  D.C.L.,  F.R.S. , “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron  ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  M.  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S.,  the 
Astronomer  Royal,  “for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  “the  disting’uished 
chemist,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Aids.” 

In  1873,  to  Sir  Wm.  G.  Armstrong,  C.B.,  F.R.S., 
D.C.L.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labotir.” 

In  1879,  to  Sir  William  Thomson,  F.R.S.,  LL.D., 
D.C.L.,  “on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  24th  of 
April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


APPLIED  CHEMISTPvY  AND  PHYSICS  SECTION. 

At  a meeting  of  this  Section  on  Thursday, 
March  11  (Prof.  Eoscoe,  F.R.S.,  in  the  chair),  a 
paper  on  “Balmain’s  Luminous  Pamt ” was  read 
by  Prof.  C.  W.  Heaton,  F.C.S.  The  paper  and 
discussion  ^vill  be  published  in  next  week’s  number 
of  the  Journal. 

Messrs.  Ihlee  and  Horne,  of  31,  Aldermanbury, 
E.C.,  the  proprietors  of  the  patent  for  the 
“Luminous  Paint,”  have  kindly  undertaken  to 
send  a specimen  of  the  paint  to  any  member  of  the 
Society,  who  may  wish  for  it.  Any  member  wish- 
ing for  such  a specimen  should  send  a stamped 
directed  envelope  to  Messrs.  Iblee  and  Home, 
stating  at  the  same  time  that  he  is  a member  of 
the  Society  of  Arts. 
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FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  Marcli  16tb,  1880;  Sir  T.  Douglas 
Forsyth,  C.B.,  K.C.S.I.,  in  the  chair. 

The  paper  read  was — 

TRANSPORT  AND  TRADING  CENTRES  FOR 
^ EASTERN  EQUATORIAL  AFRICA. 

By  Captain  C.  E.  Foot,  R.N. 

Mr.  Chairman,  Ladies  and  Gentlemen, — I trust 
you  win  pardon  me,  a sailor,  for  presuming  to 
deal  with  matters  almost  entirely  connected  with 
the  land,  and  must  plead  as  an  excuse  ray  deep 
and  earnest  conviction  that  the  portion  of  Africa 
to  which  our  attention  is  this  evening  directed, 
will  prove  a field  not  only  for  philanthropy,  but 
also  for  commerce,  such  as  has  rarely  been  excelled. 
By  the  former,  I mean  the  extinction  of  that  curse 
of  Africa,  “ the  slave  trade,”  and  the  following  up 
of  the  work  that  has  already  cost  Great  Britain  so 
many  valuable  lives,  and  such  a vast  amount  of 
treasure,  and  in  the  suppression  of  which  I have 
had  many  years’  professional  occupation  on  both 
the  East  and  West  Coasts.  As  to  the  latter, 
namely,  commerce,  why  should  not  Great  Britain 
still  assert  her  superiority  ? Trade  has,  we  are  told, 
been  bad,  and  we  constantly  hear  of  over-produc- 
tion ; it  is  my  desire  to  call  attention  to  the  mode 
in  which  commercial  enterprise  should  be  pushed,  in 
a portion  of  the  globe  which  appears  to  me  capable 
of  receiving  all,  and  more  than  all,  that  this  « juntry 
can  produce,  and  of  giving  us  in  return  much 
that  is  valuable.  Feeling  so  strongly  on  this 
subject,  I some  time  since  determined  to  see  for 
myself  what  could  be  done  in  furtherance  of 
civilisation  and  development,  r nd,  in  prosecution 
of  my  purpose,  proceeded  to  Zanzibar,  having  first 
visited  Natal  and  Zululand,  where  I had  the  op- 
portunity of  observing  the  working  of  the  transport 
system,  both  in  connection  with  the  army  and  the 
colony. 

It  was  my  lot  to  serve  in  the  Naval  Brigade 
during  the  Indian  mutiny,  from  1857  to  1859,  and 
to  cross  the  Rocky  Mountains  in  1861,  before  even 
the  telegraph  wire  was  laid,  so  I have  necessarily 
had  some  practical  experience  in  the  mode  of 
transport  in  foreign  countries,  and  trust  that  the 
views  which  I shall  presently  express  may  meet 
with  consideration. 

Arriving  at  Zanzibar  the  20th  of  last  August,  I 
set  to  work  to  organise  my  little  expedition  to  the 
interior,  receiving  every  possible  assistance  from 
his  Highness  the  Sultan,  Dr.  Kirk,  Captain  Earle, 
R.N.,  and  all  on  board  H.M.S.  London,  and  many 
other  friends,  for  which  I am  most  glad  to  have 
this  opportunity  of  publicly  expressing  my  thanks. 

On  the  1st  September,  I left  Zanzibar  in  a dhow, 
which  Messrs.  Smith  Mackenzie  kindly  placed  at 
my  disposal,  and  reached  Saadani  on  the  mainland 
the  same  evening.  My  party  consisted  of  eleven 
men  (natives). 

Time  will  not  permit  me  to  give  a narrative  of 
the  journey,  and  the  places  I visited  off  the  route, 
and  from  Mpwapwa.  Suffice  it  to  say  that,  20  miles 
from  the  coast,  I reached  an  elevation  of  from  800  to 
1,000  feet  above  sea  level,  and,  at  160  miles — after 
passing  through  a park-like  country  in  some  places. 


and  a highly  cultivated  one  in  others— crossed  a 
range  of  hills  of  nearly  5,000  feet.  The  land  then 
dips,  by  means  of  a series  of  basins,  to  Mpwapwa, 
which  is  at  an  elevation  of  some  3,400  feet,  and 
200  miles  inland.  Mpwapwa  is  the  advanced 
station  of  the  Church  Missionary  Society.  Mr. 
J.  T.  Last  was  in  charge,  and  for  his  kindness  to 
me,  and  the  valuable  information  he  gave,  I feel 
much  indebted,  as  well  as  to  Dr.  Baxter,  of  this 
station,  whom  I met  at  Zanzibar. 

After  visiting  Lakes  Kimagi  and  Nzui,  some 
distance  to  the  south-west  of  Mpwapwa,  I returned 
towards  the  coast  by,  in  some  respects,  a different 
route,  as  I induced  my  pagazzi  to  go  through  the 
Poree  La  Simba,  or  Forest  of  the  Lion,  which,  on 
our  upward  journey,  they  were  afraid  to  enter,  on 
account  of  the  Massai,  a w'arlike  pastoral  tribe,  who 
had  recently  attacked  an  Arab  caravan. 

The  great  difficulty  appears  to  me  to  be  the  entire 
want  of  an  organised  system  of  transport  between 
the  interior  and  the  coast.  As  most  people  are 
aware,  both  imports  and  exports  are  carried  by 
native  porters,  or  pagazzi,  hired  at  five  dollars  a 
month  in  the  case  of  a white  man,  whilst  the 
Arab  employs  slave  labour,  and  has  only  to  provide 
food  for  his  men ; it  is,  therefore,  apparent  that,  at 
the  very  commencement  of  any  commercial  enter- 
prise, the  European  has  to  contend  with  an  almost 
insurmountable  difficulty,  unless  he  brings  to  bear 
that  power  of  combination  and  organisation  in 
which  Africans  and  Asiatics  are  almost  wholly 
deficient. 

In  my  own  case,  though  I received  every  assist- 
ance from  all  in  authority,  it  took  me  many  days 
to  get  my  small  party  of  eleven  men  together. 
They  had  to  be,  as  it  were,  recruited,  medically 
examined,*  sworn  to  an  agreement  at  the  Consulate, 
to  have  an  advance  given  them,  with  time  to  spend 
it,  together  with  the  purchase  of  arms  and  .ammu- 
nition on  my  part,  and  various  kinds  of  cloth  and 
beads  for  their  maintenance  by  the  way.  It  is  also 
important  that  the  porters  should  be,  to  a certain 
extent,  drilled,  as  gun  accidents  are  frequent ; and 
though  they  insist  on  being  armed,  yet,  in  any 
danger,  they  throw  away  guns  and  loads  and 
make  for  the  bush,  whilst  in  camp  they  sometimes 
succeed  in  shooting  either  themselves  or  their  com- 
panions. All  these  and  many  other  hindrances 
have  often  been  graphically  described  by  Cameron, 
Stanley,  and  others,  and  I only  allude  to  them 
here  to  draw  attention  to  the  difficulty  of  convey- 
ing oneself,  to  say  nothing  of  merchandise,  a few 
hundred  miles  inland. 

If,  on  the  other  hand,  we  look  at  the  matter 
from  a commercial  standpoint,  we  should  find  that 
any  European  proposing  to  establish  a house  at 
Zanzibar,  for  the  purpose  of  trading  direct  with 
the  interior,  and  opening  up  branches  at  Kidudwe, 
Mpwapwa,  Unyanyembe,  or  Ugigi,  would  dis- 
cover that  the  cost  of  transport,  independent  of 
risk,  would  render  his  efforts  to  compete  with  the 
Arab  trader,  who  pays  in  slaves,  and  deals  in 
slaves  by  the  way,  simply  futile.  The  slave  trade 
by  sea,  we  hear,  is  at  an  end,  and  so  I trust 
it  is,  thanks  to  the  vigilance  of  our  cruisers,  the 
boats  of  H.M.S.  Lor^on,  and  the  disinterested 
exertions  of  the  Sultan.  But,  as  regards  the  land 


* This  is  very  important,  especially  with  carriers,  as  they  pre- 
sent themselves  and  declare  they  are  perfectly  well  and  sound  ; 
although,  after  a few  days’  work,  weak  points  become  apparent. 
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traffic,  it  still  exists,  though  not  to  so  great  an 
extent  as  formerly ; and  although  I saw  no  slave 
gangs  in  chains,  as  in  the  old  days,  some  three  or 
four  thousand,  nevertheless,  reach  the  coast  each 
year.  Many  of  these  are  absorbed  on  the  coast, 
and  only  a portion  are  smuggled  over  to  Pemba 
and  Zanzibar.  Slaves  are  often  exchanged  on  the 
way  down  from  the  interior  for  bullocks  or  ivory. 
In  one  instance,  where  I wanted  to  purchase  the 
tusks  of  an  elephant  just  killed,  and  offered  the 
chief  the  choice  of  all  I had,  he  would  not  deal 
except  he  got  a slave  for  each  tusk. 

"Were  unlimited  means  at  command,  a railway  or 
a road,  over  which  wheeled  vehicles  could  travel  to 
the  Lake  district,  might  meet  the  case  ; but,  as  I 
fear  the  miUions  necessary  for  the  former  of  these 
undertakings  is  not  likely  to  be  readily  forth- 
coming, I venture  to  draw  attention  this  evening 
to  a sketch  of  what  may  be  done  with  existing 
materials,  utilising  and  improving  the  means 
already  at  disposal,  and  opening  up  existing  trade 
routes. 

By  European  commerce  alone,  the  interior  slave 
trade  can  be  abated,  and  ultimately  stamped  out. 
It  is,  therefore,  of  vital  importance  that  some  steps 
should  be  forthwith  taken  by  philanthropists,  as 
well  as  by  commercial  men;  the  former  would  best 
attain  the  results  they  desire  by  increased  security 
and  facility  for  missionary  work,  to  say  nothing  of 
the  suppression  of  the  traffic  in  slaves,  whilst  the 
latter  would  open  up  fresh  and  most  remunerative 
fields  in  the  immediate  future. 

AYhat  I propose,  is  that  an  association  be  formed, 
or  organised  out  of  agencies  already  existing,  for 
the  purpose  of  forwarding  mails,  goods,  and  what- 
ever else  may  be  desired,  to  and  from  the  interior, 
for  establishing  trading  centres  for  neighbouring 
tribf's,  and,  in  cases  where  local  labour  was  pro- 
curable and  land  suitable,  for  systematic  cultiva- 
tion. 

A certain  number  of  pagazzi,  or  native  carriers, 
must  be  enrolled,  each  man  to  enter  into  an  agree- 
ment to  serve  the  association  in  any  capacity 
rt^quired,  and  for  a specified  time,  receiving  a slight 
increase  of  pay  each  year,  with  other  advantages 
for  good  conduct,  and  every  man  being  subject  to  a 
c.^rtain  amount  of  drill. 

Discipline  would  immensely  facilitate  all  work, 
as  well  »s  decrease  the  danger  of  African  transport 
and  travel,  and  that  a body  of  natives  can  be  got 
together  and  trained,  has  been  amply  proved  by  the 
tSultan’s  army,  recently  organised  by  Lieutenant 
Mathews,  II. N.  In  her  Majesty’s  ships,  also,  we 
have  evidence  of  what  the  Africans  of  these  parts 
become  under  discipline.  Very  many  of  the 
Seedie  boys,  as  they  are  termed,  are  released 
slaves  ; and  during  the  time  I commanded  H.M  S. 
Daphne^  several  instances  of  bravery  on  their  part 
came  to  my  knowledge.  I consider  them  superior 
in  courage,  though  not  in  physique,  to  the  Kroo- 
raen,  who  are  employed  in  the  cruisers  on  the 
West  Coast.  It  will  be  remembered  how  the 
Ashantee  campaign  proved  the  use  of  native 
carriers ; and  the  first  step  taken  by  Sir  Garnet 
AVolseley  on  his  arrival  in  Natal,  was  to  organise  a 
corps  of  Kafirs,  thus  at  once  successfully  grappling 
with  the  difficulty  of  transport,  which  before  had 
been  so  unmanageable. 

Time-expired  petty  officers  and  men  from  the 
Royal  Navy  would,  in  my  opinion,  be  most  useful  ■ 


. in  the  organisation  of  this  pagazzi  corps,  and  I 
I hope  this  most  trustworthy  class  will  be  largely 
employed,  where  Europeans  are  required,  for  work 
of  superintendence  in  Africa.  The  habits  of  dis- 
cipline and  of  obedience  they  have  acquired, 
together  with  their  general  handiness  and  adapta- 
bility, are  of  immense  importance,  and,  being  accus- 
tomed to  constant  change  of  climate,  they  are  less 
liable  to  be  injuriously  affected  by  tropical  heat.  My 
suggestion,  that  they  should  be  employed  in  con- 
nection with  the  industrial  management  of  mission 
children,  was  well  received  by  high  authorities  at 
Zanzibar ; and  the  unqualified  success  of  training 
ships,  not  only  for  our  seamen  of  the  Royal  Navy, 
but  for  the  mercantile  marine,  points  out  that  we 
cannot  have  better  instructors  for  the  natives,  or 
those  who  would  more  ably  fill  subordinate  posi- 
tions, than  these  time-expired  seamen,  bearing  a 
good  character  from  the  Royal  Navy. 

In  addition  to  the  men,  and  as  traffic  increased, 
I believe  beasts  of  burden — viz.,  elephants,  mules, 
bullocks,  and  donkeys — could  travel  with  immunity 
from  tsetse,  were  the  stations  formed,  and  roads 
sufficiently  cleared  to  permit  them  to  pass  with 
their  loads  ; and  light  carts,  in  a short  time,  might 
be  able  to  travel  between  some  of  the  stations. 

The  much-dreaded  “tsetse”  fly  is  about  the 
size  of,  and  closely  resembles,  the  common  house 
fly  of  Europe,  except  in  one  essential  particular, 
by  which  it  may  always  be  distinguished.  This  is 
that,  when  at  rest,  the  wings  of  the  tsetse,  lying  along 
the  back,  overlap  at  the  tips  ; its  body  is,  also,  some- 
what broader  and  flatter.  It  appears  to  be  conflned 
to  Equatorial,  and  to  some  portions  of  Southern 
Africa,  and  to  be  extremely  local  in  its  habitat, 
some  districts  being  infested  by  it,  whilst  in  others, 
a few  miles  distant,  the  natives  graze  cattle  with 
impunity.  One  bank  of  a river  for  some  distance 
along  its  course  will  be  “ tsetse  country,”  whilst  the 
opposite  will  be  quite  free.  It  is  stated  tsetse 
districts  can  be  safely  passed  through  after  sun- 
down, the  insect  not  being  nocturnal.  The  bite 
seems  free  from  any  serious  consequences  in  the  case 
of  human  beings  attacked  by  it,  in  common  with 
other  mammalia.  Of  imported  animals,  the  Indian 
elephant  appears  to  bo  “tsetse  proof,”  as  the 
public-spirited  experiment  of  the  King  of  the 
Belgians  has,  I think,  proved. 

It  is  a curious  fact  in  Zululand,  and  no  doubt 
applies  to  other  parts  of  Africa,  that  once  the  wild 
buffalo  is  driven  away  the  tsetse  disappear,  and 
it  is  not  necessary  to  banish  other  game.  I 
beheve,  if  animals  have  to  travel  through, a tsetse 
district,  an  occasional  application  of  paraffin  oil 
would  have  a beneficial  effect  in  deterring  the  fly. 
As  it  is.  Monsieur  Broyon,  whom  I met  100  miles 
from  the  coast,  had  a cow  that  had  been  four  times 
to  Unyanyembe,  and  numbers  of  donkeys  and 
cattle  accompany  the  various  caravans  marching 
to  the  coast. 

As  to  elephants,  I believe  they  will  prove  of 
great  importance.  Only  the  other  day  I received 
a letter  from  Captain  Carter,  in  command  of  the 
King  of  the  Belgians’  expedition,  tending  to  con- 
firm this  opinion,  as  the  following  extracts  will 
show : — 

Kwilharah,  Unyanyembe,  Central  Africa, 
November  1st,  1879. 

Thanks  for  your  letter  of  22nd  September,  which 
reached  me  yesterday,  and  1 am  indeed  sorry  we  did  not 
meet  at  Mpwapwa  for  many  reasons.  I have  had  rather 
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a hard  time  of  it  since  I left  Mpwapwa.  Food  for 
elephants  scarce  and  bad,  and  the  water  the  same ; 
however,  I am  happy  to  say  I arrived  here  on 
the  23rd  October  with  my  two  remaining  elephants 
in  perfect  health,  though,  goodness  knows,  they 
have  gone  through  enough  to  kill  any  elephants. 
And  should  H.M.  the  King  of  the  Belgians  honour  me 
with  the  command  of  another  elephant  expedition,  I 
will  guarantee  to  reach  the  lake  in  two  months. 
Elephants  are  certainly  the  animals  for  Africa,  and  I 
hope  sincerely  someone  will  go  in  for  taming  the  wild 
ones  as  soon  as  possible.  Sanderson  would  be  the  man 
for  this  work  if  they  could  get  him,  and,  if  not,  I 
would  gladly  undertake  it  myself,  if  they  would  send 
me  a few  trained  elephants  and  a couple  of  good  men 
trained  to  the  work.  My  elephants  would  not  go  near 
wild  ones,  and  as  to  my  miserable  Bombay  Mahouts,  I 
don’t  think  they  would  go  near  a wild  rat.  I leave 
this  for  Massikambe,  on  the  lake  (L.  7°  S.),  where  I 
have  to  remain  idle  until  the  rains  are  over ; I shall 
then  return  to  Zanzibar  for  fresh  orders.  I mean  to 
try  a new  and  more  direct  route  back  (nearly  along  the 
7th  parallel  of  lat.),  so  as  to  avoid  Ugogo  and  its 
extortions. — Yours,  very  truly, 

H.  Caetee.” 

This  evidence  speaks  for  itself.  Mr.  Cotterill — 
well  known  as  the  fellow-traveller  of  the  late 
Captain  Elton,  who  lost  his  life  on  the  journey 
from  Lake  Nyassa  to  Zanzibar,  and  whose  valuable 
journals  have  recently  been  made  public,  writing 
to  Mr.  Gerald  Waller,  advocates  the  use  of  ele- 
phants, and  is  of  opinion  that  the  natives  could 
be  induced  to  turn  their  attention  towards  the 
capture  of  these  animals. 

Speaking  from  my  own  experience  during  the 
Indian  Mutiny,  I have  no  hesitation  in  testifying 
to  the  importance  of  elephants  in  that  campaign, 
especially  during  the  rainy  season,  when  camels 
and  carts  were  useless.  That  these  gigantic  animals 
will  take  to  the  mountain  equally  with  the  swamp 
is  known ; for  example,  their  spoor  has  been  seen 
on  Adams  Peak,  in  Ceylon,  which  is  higher  than 
7,000  feet,  and  during  my  journey  to  Mpwapwa  I 
saw  their  traces  at  considerable  elevations,  and  in 
very  rough  ground. 

Native  cattle  will  prove  useful  for  pack  and 
draught  purposes,  as  has  been  shown  by 
Livingstone  and  other  travellers,  who  accom- 
plished much  of  their  work  by  means  of  oxen. 
I should  like  to  see  the  black  water-buffalo 
introduced,  an  animal  well  known  in  India, 
Ceylon,  and  Egypt,  where  it  is  used  for  trans- 
port and  various  agricultural  purposes.  Mules  and 
donkeys  have  also  their  share  of  usefulness,  and  I 
have  recently  learnt  that  pack  donkeys  are  succeed- 
ing on  the  road  constructed  by  Sir  E.  Buxton  and 
Mr.  W.  Mackinnon.  In  my  opinion,  the  hardy 
little  Wanyennweizie  animals  will  stand  the  climate 
and  the  work  better  than  any  others;  but  at  present, 
in  consequence  of  the  ignorance  of  the  natives  of 
the  interior,  they  are  driven  down  to  the  coast 
without  loads,  and  are  not  even  used  for  riding 
purposes. 

The  mules  accompanying  the  Algerian  Expedi- 
tion, which  I met  at  Mpwapwa,  had  carried  very 
heavy  loads  from  the  coast.  These  animals  were 
imported  direct  from  Algiers.  I therefore  see  no 
reason  why  Cape  and  Natal  mules  should  not  do 
still  better.  Much  care  and  supervision  will,  of 
course,  be  necessary  in  dealing  with  any  beasts  of 
burden.  The  African,  at  present,  is  totally  ignorant 
of  their  proper  treatment,  and  a pack-saddle 


wrongly  put  on,  or  a load  in  j udiciously  stowed , may,  [ 
in  one  march,  gall  and  disable  an  animal.  I have  | 
not  mentioned  horses,  as  they  are  reported  not  to  do  ' 
well  on  the  mainland,  but  no  doubt  experiments 
might  be  made  even  with  them,  and  I would 
suggest  horses  bred  on  the  Island  of  Zanzibar,  to- 
gether with  South  African  and  Somah  ponies,  and  | 
no  doubt  with  care  a breed  of  seasoned  animals  | 
might  be  obtained.  i 

I now  turn  to  the  stations,  for  I look  on  these  j | 
as  being  as  essential  as  the  chain  of  forts  estab- 
lished by  the  Hudson’s  Bay  Company;  and  why  i; 
should  we  not,  with  this  example  before  us,  avail  t 
ourselves  of  such  a certain  means  of  securmg  }j 
the  object  in  contemplation  ? The  position  of  these  ^ 
stations  should  be  carefully  selected,  both  as  regards  d 
the  water  and  general  healthiness  of  the  spot ; it  is  n 
not  necessary  to  establish  them  in  the  immediate 
proximity  of  villages,  indeed,  it  would  be  better  to  I 
do  otherwise.  Let  us  take  for  instance,  as  one  illus-  -i 
tration,  a spot  half  way  through  the  forest  of  i 
Kdudwe,  about  70  miles  from  the  coast,  which  i 
appeared  to  me  to  be  particularly  suitable.  Here  ’ 
there  is  a large  rocky  mound,  forming  an  excellent  i 
land-mark  for  the  traveller,  the  elevation  alone  ] 
affording  many  advantages,  whilst  water  can  be  | 
obtained  at  a depth  of  from  two  to  three  feet,  the  | 
soil  bemg  abundantly  fertile,  and  well  timbered..  i 
A station  being  established,  a certain  number  of  ' 
the  pagazzi  corps  would  form  the  permanent  staff, 
erecting  for  themselves  the  usual  native  houses  and 
the  offices  for  the  association,  to  which  might  be 
added  a dak  bungalow  or  rest-house,  as  in  Ceylon,  j| 
where  the  traveller  finds  shelter,  and  can  procure  j 
food  from  the  rest-house  keeper,  who,  in  India  and  j 
Ceylon,  is  employed  by  the  Government,  but  here  I 
would  be  an  employe  of  the  association,  the  whole  \ 
being  under  resident  European  control,  with  a i 
system  of  periodical  inspection.  Natives  would  1 
soon  gather  round  any  settlement  which  they  felt  I 
was  under  European  control,  and  afforded  security  | 
from  marauding  tribes,  and  agriculture  and  peace-  ‘ 
ful  habitations  would  thus  take  the  place  of  a wilder-  | 
ness  now  difficult  and  dangerous  to  traverse. 

Take,  for  instance,  the  case  of  the  first  settlers  ■ 
in  Natal — viz.,  Lieut.  King,  R.N.,  and  Mr.  Fynn, 
as  it  is  narrated  by  Dr.  Mann,  F.E.C.S.,  in  his 
interesting  and  instructive  work,  entitled  “The 
Zulus  and  Boers.”  Describing  D’Urban,  he  writes 
as  follows  {vide  page  20) : — 

“ Mr.  Fynn  constructed  his  store  on  the  opposite  side 
of  the  inlet,  near  to  the  spot  where  the  River  Umbile 
flows  into  the  inner  bay,  and  Lieut.  King  planted  him- 
self close  to  the  outlet  of  the  bay,  under  the  shelter  of 
the  sea  bluff.  Numbers  of  the  fugitive  and  hiding 
Kafirs  very  soon  gathered  round  the  fittle  trading 
settlements  as  servants  and  dependants,  looking  up  to 
the  English  for  protection.  Such,  in  fact,  was  the  first 
instalment  and  virtual  origin  of  the  re-peopling  of  Natal, 
which  has  since  grown  to  272,000,  who  now  represent 
the  Natal  natives.” 

This  was  in  1824.  Already  at  Mpwapwa  the 
native  population  has  largely  increased  since  the 
establishment  of  the  mission,  which  is  a most 
important  halting  place  on  the  road  to  the  Lake 
districts ; and  the  same  thing  has  happened  at 
Magila,  under  the  management  of  the  Universities 
Mission. 

All  through  my  journey,  I was  struck  with  the 
extent  of  cultivation,  which  far  exceeded  my 
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anticipations,  and  at  no  place  more  than  in  the 
valley,  and  on  the  slopes  of  the  Nqura  Bills. 

A branch  of  the  Fi  ench  Eoman  Catholic  Mission 
at  Bagamoyo  has  recently  been  established  at 
“Mondo,”in  these  bills,  at  an  elevation  of  1,500  feet. 
Cotton,  coffee,  and  cocoa  plants  are  there  doing 
weT,  together  vdth  many  European  fruit  trees,  and 
the  hospitable  fathers  gave  me  a real  treat,  in  the 
form  of  a wll- grown  cabbage.  The  natives  are 
well  disposed  towards  Europeans,  and  will  work 
for  wages  (f.e.,  cloth).  They,  like  all  other  tribes 
in  these  parts,  are,  however,  superstitious,  and 
much  under  the  influence  of  sorcerers,  who  are 
frequently  the  cause  of  bloodshed,  whole  families, 
and  even  villages,  being  sacrificed  at  their  instiga- 
tion. An  affluent  of  the  AVami  river  runs  through 
the  valley,  and  appeared  navigable  for  some 
distance  for  canoes,  even  then  in  the  dry  season. 

Thus  it  will  be  seen  that  within  100  miles  of  the 
coast  there  are  numberless  spots  suitable  for 
plantations  of  all  kinds,  and  offering  a field  for 
British  enterprise,  ceitaiu  to  yield,  under  just  and 
careful  management,  a large  return  in  connection 
with  any  organised  system  of  transport,  and 
forming  links  in  the  chain  which  must  ultimately 
connect  the  lakes  with  Zanzibar ; and  I would 
especially  bring  under  notice  this  evening,  the 
utilisation  of  the  country  bordering  on  the  coast, 
beliewug  that  in  a short  time  the  returns  will  be 
such  that  no  fear  need  be  entertained  of  a lack  of 
produce  or  trade,  even  supposing  the  waterway  of 
Zambesi  and  the  lakes  be  used  for  conveying 
goods  to  the  heart  of  the  country,  as  suggested 
by  many,  and  as  I cordially  hope  it  may.  Depend 
upon  it  there  is  room  for  all,  and  we  cannot  have 
too  many  roads  in  Africa. 

Banyans,  or  British  Indian  traders,  are  now 
afraid  to  leave  Zanzibar  and  the  coast.  Security 
for  themselves  and  for  their  goods  would  be 
sufficient  to  induce  numbers  of  them  to  flock  to 
the  country",  where  they  would  act  as  gatherers 
for  the  native  articles  of  commerce,  and  establish 
a bazaar.  Being  British  subjects,  they  could  not 
employ  slaves,  and  would  therefore  at  once  give 
large  encouragement  to  the  association. 

As  to  these  articles  of  commerce,  they  have  been 
frequently  brought  under  notice ; and  I particu- 
larly remember  a paper  read  here  on  the  subject 
by  my  friend,  Capt.  Cameron  ; but  I may  mention 
tlie  following  as  a few  of  those  I myself  met  with, 
while  travelling  rapidly  through  the  country  : — 
Iv’ory ; india-rubber  ; gum  copal ; beeswax;  hides 
— a vast  trade  in  the  skins  of  wild  animals  could 
be  started,  and  each  station  might  have,  attached 
to  it,  a staff  of  hunters ; tanning  barks  ; maize  ; 
sugar-cane,  of  finest  quality  ; cocoanuts  ; pepper  ; 
cassava,  or  manioc  ; fibre  for  matting  and  ropes ; 
oilseeds  of  various  kinds ; millet ; rice  ; beans ; 
tobacco ; and  cotton. 

The  cost  of  land  at  places  where  there  are  already 
trib-  s settled  would  be  merely  nominal.  I found 
the  chiefs,  when  asked,  said: — “ It  is  God’s,  and 
not  ours  to  sell ; but,  if  you  w'ant  to  settle  here, 
you  must  pay  me  a few  j)ieces  of  cloth  for  my 
goodwill.”  This  appeared  to  me  a most  reason- 
able request. 

In  my  opinion,  these  stations  should  not  be  more 
than  20  miles  apart ; but  at  first  this  could  not  be 
accompli.shed,  and  one  every  80  or  100  miles  would 
be  an  immense  step  in  the  right  direction. 


As  to  dim  ite,  I consider  this  compares  most 
favourably  with  India  and  other  tropical  countries, 
and  I see  no  reason  why  resident  Europeans  and 
their  families  should  not  do  as  wdl  as  in  other 
parts  of  the  equatorial  zone. 

Great  mortality  and  sickness  doubtless  occurs 
amongst  those  travelling,  as,  for  instance,  in  the 
Belgian  expedition ; but  forcing  one’s  way  through 
an  unknown  country,  exposed  to  the  vicissitudes  of 
climate,  and,  in  many  cases,  neglecting  the  most 
ordinary  precautions,  is  a totally  different  matter  to 
a fixed  residence  where  men  can  adapt  themselves  to 
circumstances  and  avoid  exposure.  I believe  a 
fixed  condenser  for  distilling  Avater,  for  drinking 
purposes,  Avould  be  of  untold  value.  A plan  for  a 
small  condenser,  of  a very  excellent  and  service- 
able form,  has  been  designed  by  Mr.  Harvey,  Chief 
Engineer  of  H.M.S.  London. 

Hitherto,  there  has  been  but  a struggle  to  pene- 
trate to  and  through  the  unknown,  each  expedition 
or  traveller  vicing  with  all  others  to  reach  some 
distant  goal.  What  I suggest  is  that  the  work  be 
pushed  gradually  and  by  short  steps  from  Zanzi- 
bar, upon  which  I look  as  the  base  of  operations, 
bearing  in  mind  that  this  can  only  be  thoroughly 
accomplished  by  the  employment  of  a disciplined 
body  of  natives,  under  the  management  of  Euro- 
peans of  high  character.  Suppose,  to  commence  with , 
there  were  a depot  for  the  pagazzi  at  Zanzibar,  or 
on  the  mainland  opposite,  with,  at  first,  a weekly 
or  fortnightly  service,  the  sea  portion  being  per- 
formed by  a small  steamer ; in  fact,  a sort  of  ferry- 
boat, carrying  passengers  and  goods  ; a mode  of 
crossing,  that  in  itself,  independent  of  the  land  trans- 
port, would  pay,  as  native  traders  would  ship  their 
ivory  and  goods  in  her,  and  thus  avoid  the  risk  and 
discomfort  of  the  present  tedious  passage  by  dhow. 
At  the  depot,  goods  could  be  placed  in  charge  of 
qualified  Europeans,  and  under  their  superintend- 
ence forwarded  to  their  respective  destinations, 
instead  of,  as  now,  by  a caravan  constituted  hurriedly 
from  the  dregs  of  the  Zanzibar,  or  Bagamoyo 
population  ; whilst  a reasonable  rate  of  speed  could 
be  maintained  by  relays  of  men  from  the  stations 
along  the  route. 

For  two  hundred  miles,  as  far  as  Mpwapwa  and 
Chunioyo,  no  hongo,  or  blackmail  is  levied,  and 
fromAvhat  I learnt,  I consider  it  would  be  a matter 
of  no  difficulty  to  subsidise  the  principal  chiefs 
along  the  route  to  Uuyanyembe  andUgigi,  so  that 
the  servants  of  the  association,  Avho  would  be  dis- 
tinguished by  a badge,  could  pass  free  ; or  else  a 
small  fixed  tribute,  or  toll  per  head,  might  be  paid, 
as  suggested  by  Mr.  Hutchiuson,  in  his  able  jiaper 
entitled  ‘ ‘ The  Best  Trade  Eoute  to  the  Lake 
Eegions  of  Central  Africa,”  read  at  this  Society 
30th  of  March,  1877.  If,  as  I expect.  Captain 
Carter  succeeds  in  returning  along  the  7th  porallel 
of  S.  lat.,  he  will  strike  Sir  F.  Buxton  and 
Mr.  Mackinnon’s  roal,  and  we  shall  then  have 
a route  with  Dar-Es- Salaam  as  a secure  harbour 
for  small  vessels,  or  for  the  repair  of  large 
ones,  and  Massani  Bay,  where  the  King  of 
the  Belgian’s  elephants  were  landed,  and  only  a 
few  miles  from  Dar-Es-Salaam,  as  a port  accessible 
to  ve.'Sels  of  all  sizes  in  either  monsoon,  and 
immediately  under  the  Sultan’s  authority.  I also 
trust  that  a route  through  the  Massai  country  will 
be  opened  up,  either  from  Mombassa,  which  is  a 
good  harbour,  or  from  some  other  more  suitable 
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sea  port  to  Lake  Victoria  Eyanza ; for  produce 
from  those  parts  would  assuredly  reach  the  home 
markets  sooner  and  cheaper  by  this  route  than 
by  any  other. 

bTo  doubt,  to  many,  the  question  of  cost  will 
occur.  I have  not  been  able  to  enter  fully  into  that 
matter,  but,  from  rough  calculation,  I may  sa-y 
that  the  carriage  of  a ton  to  Tanganyika,  costs,  at 
the  present  time,  not  less  than  £500.  Under  any 
organised  system,  and  especially  where  beasts  of 
burden,  Indian  carts,  or  hackeries  were  employed,  a 
vast  saving  would  be  effected.  No  great  outlay  is, 
in  the  first  instance,  necessary.  Eoads  in  Africa 
are  not  macadamised ; those  at  present  in  use  are 
simply  a series  of  paths  worn,  I cannot  say  cut, 
through  the  scrubby  jungle,  and  nothing  more 
than  a sheep  track  over  the  open  plain.  Eoad- 
making,  for  the  most  part,  means  simply  clearing  the 
bush,  and  occasionally  digging  trenches  on  either 
side.  Of  course,  a certain  amount  of  engineer- 
ing skill,  or,  rather,  common  sense,  is  necessary  in 
laying  out  the  track  to  avoid  swamps,  and  to  con- 
struct, at  the  most  suitable  places,  bridges  of 
timber,  it  being  borne  in  mind  that  at  present  a 
fallen  tree  or  suspension  bridge  of  interwoven 
vines  is  all  that  is  used  by  the  native  to  cross 
streams,  and  in  many  cases  the  traveller  has  to 
ford. 

The  only  road-making  enterprise  hitherto  under- 
taken, is  that  from  Dar-es- Salaam  towards  Lake 
Nyassa.  When  I last  saw  it,  a few  months  ago, 
50  miles  were  completed  ; and  for  this  effort  in  the 
right  direction,  I believe  Central  Africa  may  thank 
solely  the  philanthropy  of  Sir  Eowell  Buxton  and 
Mr.  William  Mackinnon.  The  chief  difficulty  ex- 
perienced by  Mr.  Beardall,  the  engineer  in  charge, 
was  to  keep  down  the  vegetation  in  the  low  land  ; 
for  on  the  hills  the  soil  was  hard,  and  almost  of 
the  nature  of  sandstone.  Mr.  Beardall  intended 
when  I left,  to  run  a small  bullock  cart,  or  hackerie, 
over  30  miles  of  the  portion  already  made,  and  the 
Banyans  and  Hindis  had  gladly  promised  to  avail 
themselves  at  once  of  this  mode  of  conveyance.  I 
am  confident  that  an  American  spider  carriage,  or 
Eght  Cape  dog- cart,  such  as  is  used  in  Natal  and 
the  Transvaal,  drawn  by  mules  or  Somali  ponies, 
would  answer  for  travellers. 

As  to  the  cost  of  the  necessary  buildings,  it 
would  be  found  to  be  very  small  indeed ; the 
Wagogo,  and,  in  fact,  all  the  native  tribes,  are  re- 
markably handy  in  such  matters,  five  or  ten  pounds 
worth  of  cloth  going  a long  way  towards  building 
a good  Louse  on  the  native  principle. 

The  African  will  work  for  money,  and,  in  many 
instances,  exhibits  remarkable  intelligence,  but  he 
is  not  at  present  capable  of  commanding  any  large 
body  of  men,  therefore  we  must  ha,ve  the  European 
as  the  head-piece,  although,  in  consequence  of 
the  climate,  he  is  unfitted  for  manual  work  in 
the  heat  of  the  day.  That  free  labour  is  gradually 
increasing,  has  been  clearly  proved  in  the  past  year, 
numbers  of  free  labourers  having  been  employed 
on  the  clove  plantations  of  Pemba  and  Zanzibar, 
where,  hitherto,  none  but  slave  labour  had  been 
used.  The  cost  of  pagazzi  labour  is  five  dollars 
per  month,  with  an  allowance  of  one  doti,  or  four 
yards  of  Merikani  cloth,  as  subsistence  for  12  days, 
the  half  of  that  being  represented  by  a shuka. 

In  conclusion,  I trust  you  will  pardon  the  rough- 
ness of  this  sketch,  in  which  I have  endeavoured 


to  lay  before  you  ideas  arising  from  actual  observa- 
tion, and  vffiich  have,  I think  I may  venture  to- 
say,  the  approval  of  the  Sultan  and  of  Hr.  Kirk. 

It  may  be  questionable  whether  any  large  cut 
and  dried  scheme  would  have  any  rapid  suc- 
cess ; but  it  is  not  questionable  that  the  more 
supple  and  less  costly  plan  of  building  up,  out 
of  material  that  lies  ready  to  the  hand,  must  carry 
with  it  the  reward  that  would  be  a commensurate 
return  for  its  modest  outlay,  and  that  would  be  an 
assured  warrant  for  further  healthy  growth  ; and 
it  is  certainly  time  that  British  trade,  languishing 
for  want  of  fresh  markets,  should  be  pushed  in 
this  direction.  I cannot  but  believe  that  the  plan 
which  I have  now  endeavoured  to  suggest  is  simple 
and  easy  of  success,  and  might  prove  the  pioneer  of  a 
lake  navigation  and  central  African  railway  system. 
To  sum  up ; wffiat  is  really  wanted,  is  : — 

1st.  A system  of  transport  by  means  of  an 
organised  body  of  natives,  supplemented  by  beasts 
of  burden  and  light  carts. 

2nd.  A chain  of  protected  stations  along  theroute. 

3rd.  That  these  stations  be  so  constituted  as  to 
form  “centres  of  trade,”  as  well  as  halting  places 
for  the  travellers. 

4th.  That  the  whole  system  of  communication 
and  transport  should  commence  from  the  natural 
and  ready  outlet  for  marketable  produce,  namely, 
the  coast ; and  be  organised  in  such  a form  that  it 
is  capable  of  gradual  and  well-planned  extension. 

Under  judicious  management,  such  a course  of 
procedure  would,  I am  convinced,  independent  of 
its  mere  commercial  advantages,  x^rove  the  most 
effectual  means  of  putting  a final  stop  to  the- 
dreadful  traffic  in  human  flesh,  which  has  so  long 
prevailed  in  these  regions.  For  myself,  as  a naval 
officer  engaged  in  active  service,  I may  not  be  ablo- 
to  take  an  immediately  active  part  in  the  organisa- 
tion of  such  a scheme ; but  I may,  nevertheless,, 
say  that  any  possible  assistance  that  I could  in- 
directly give  in  so  excellent  a cause,  subordinate  to 
the  requirements  of  those  more  paramount  pro- 
fessional duties,  would  be  very  anxiously,  gladly, 
and  cordially  contributed. 


DISCUSSION. 

Eev,  Gr.  L.  Badger,  LL.D.,  said  he  had  some 
knowledge  of  Zanzibar,  and  of  the  of  that 

district,  but  had  never  been  into  the  interior  of 
the  country  ; still,  he  had  listened  with  great 
interest  to  Captain  Foot’s  scheme,  because  it  seemed 
feasible,  which  was  the  great  x>oint.  Other  schemes- 
had  been  propounded,  which  were  far  too  grand  for 
Africa,  and,  consequently,  they  fell  to  the  ground. 
About  a year  ago,  one  gentleman  prox^osed  a railway 
from  some  point  on  the  coast  to  the  Lake  district,  but 
he  did  not  think  anyone  present  would  ever  live  to  see 
it ; though,  eventually,  it  might,  perhaps,  be  made. 
There  was  this  great  objection  to  all  schemes  of  that 
kind — that  they  certainly  would  not  pay,  and  there  were 
not  many  capitalists  who  would  invest  their  money  in  a 
scheme  which  only  promised  to  yield  3 or  4 per  cent,  in 
a hundred  years  time.  Captain  Foot’s  scheme  was  a 
modest  and  practical  one,  and  he  should  be  delighted  to 
see  it  carried  out.  He  had  spoken  of  the  naissionaries 
being  pioneers  of  civilisation  in  Africa,  and  so  they  had 
in  other  places,  but  he  wanted  to  see  conunercial  enter- 
prise doing  something  also.  As  he  understood,  these 
trading  centres  would  be  for  the  purxaose  of  providing 
means  of  carriage  by  mules,  donkeys,  elephants,  or 
porters — the  latter,  probably,  for  some  time — and  in 
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this  they  vrould  he  very  useful.  He  knew  the  difficulties 
which  uow  existed  ; those  who  wanted  to  go  into  the 
interior  had  to  wheedle  and  cajole  the  men  to  get  them 
to  start,  and  when  they  got  them  into  the  interior, 
they  were  obliged  to  threaten  them,  and  sometimes  to 
thrash  them.  If  this  scheme  were  carried  out,  there 
might  be  a number  of  these  men  at  each  station,  who 
woidd  be  bound  to  carry  goods  from  one  station  to 
another  at  a fixed  charge,  and  he  had  no  doubt  that 
most,  if  not  all,  of  the  native  merchants  would  avail 
themselves  of  them.  But  beyond  that.  Captain  Foot 
wanted  these  places  to  be  centres  of  civilisation,  where 
the  natives  would  collect  and  be  taught  agriculture, 
and  good  habits  ; and  the  infiuence  of  such  centres  under 
European  control,  would  no  doubt  be  very  great  on 
the  surrotmding  country.  But  there  were  several 
things  to  be  considered  ; one  was  the  cost,  which  Cap- 
tain Foot  said  he  could  not  estimate  ; nor  could  he ; but 
he  did  not  think  it  would  be  beyond  the  means  of  many 
who  were  interested  in  Africa,  and  who  could  wait  a cer- 
tain time  for  their  remuneration.  Indeed,  something  of  the 
kind  had  already  been  started  by  a French  association ; 
and  though  he  did  not  envy  our  neighbours  any  mer- 
cantile or  philanthropic  enterprise  in  which  they  might 
engage,  he  did  think  it  a little  disgrace  to  ourselves, 
having  had  so  much  to  do  with  Africa,  to  let  the  French 
go  in  first.  Another  important  point  was  the  selection 
of  eligible  spots  ; but  there  was  an  immense  deal  of 
information,  now  at  hand,  and  this  would  not  be  a 
great  difficulty.  Another  great  point  was  to  secure  the 
countenance  and  support  of  the  Sultan  of  Zanzibar. 
The  country  was  nominally,  if  not  entirely,  under  his 
dominion,  and  he  felt  sure  he  would  be  ready  to  co- 
operate in  any  sound  undertaking.  He  had  said  so 
again  and  again  ; but  he  was  a shrewd  man  of  business, 
and  repeatedly,  when  such  things  had  been  putbefore  him, 
he  had  said,  let  them  put  it  on  paper,  so  that  he  might 
know  on  the  one  hand  what  they  wanted  him  to  do, 
and,  on  the  other,  what  advantage  it  would  be  to  his 
country.  He  could  do  a great  deal,  and  it  would  be 
well  if  these  stations  were  in  some  way  or  other  under 
his  protection,  nominally,  at  least.  Circumstances 
might  arise  when  perhaps  the  people  at  these  centres 
would  be  unable  to  resist  attack,  but  the  Sultan  had 
now  a thousand  men,  well  trained  by  Lieut.  Matthews, 
in  liis  service,  who  would  make  short  work  with  any 
10,000  Africans.  The  Sultan  was  not  only  aware  of  Capt. 
Foot’s  schemes,  but  he  had  written  to  him  (Dr.  Badger) 
on  several-  occasions,  speaking  of  Captain  Foot  in  high 
terms,  saying  he  believed  him  to  have  the  welfare  of 
the  natives,  as  well  as  the  interests  of  his  own  country, 
at  heart.  He  hoix;d,  therefore,  the  trading  community 
would  take  the  matter  up  and  find  the  means.  He  was 
sorry  to  see  there  was  so  little  enterprise  with  regard  to 
Africa,  though  everybody  was  crying  out  about  the  bad- 
ness of  trade.  There  was  an  abundant  outlet  for  manufac- 
tures there,  and  now  was  an  admirable  time  for  maldng  a 
commencement.  The  latest  accounts  he  had  read  showed 
that  cultivation  was  extending  enormously,  and  the 
native  traders  were  so  enterprising,  that  they  had  almost 
driven  the  Emopeans  out  of  the  market. 

Mr.  Campbell  Johnston,  F.R.S.,  was  very  grateful  to 
Capt.  Foot  for  his  paper,  though  he  believed  that  on  this 
question  he  had  got  on  the  wrong  track.  He  had  himself 
taken  an  active  pari  in  the  establishment  of  the  free  p>ort  in 
China,  called  Hong  Kong,  and  he  remembered  the  good 
results  which  followed  the  action  of  Sir  Stamford 
Eaffies  in  inducing  the  British  Government,  early  in 
this  century,  to  form  a free  port  on  the  Malay  peninsula, 
amidst  a nation  of  notorious  pirates.  He  had  conceived 
the  notion  that  peace  and  civilisation  would  be  produced 
there  by  simply  opening  a free  port,  no  Custom-house 
being  established  to  supervise  a single  thing ; but  anyone 
being  free  to  bring  what  he  liked,  and  to  take  away  what 
heUked.  He  had  known  Singapore  from  1834  himself, 
and  the  consequence  of  Sir  S.  Daffies’ s policy  was  to 
change  the  whole  character  of  the  place  for  two  or  three 


hundred  miles  round.  Those  who  were  before  notorious 
pirates,  were  transformed  into  industrious  people,  and 
an  act  of  piracy  was  now  hardly  ever  heard  of.  It 
seemed  to  him  that  the  right  way  to  civilise  Africa  was 
to  follow  the  same  plan,  leaving  the  natives,  who  were 
accustomed  to  the  climate,  to  bring  the  produce  to  the 
port,  where  every  facility  for  exchanges  should  be 
afforded.  If  this  were  done,  he  would  guarantee  that 
in  another  generation  we  should  have  accomplished  in 
Africa  what  no  coercive  means,  no  annexation,  prohibi- 
tion of  arms  or  spirits,  would  ever  accomplish.  Let 
them  have  what  they  liked  ; treat  them  as  men,  not  as 
children,  and  let  them  develop  their  own  morality  and 
civilisation  in  a natural  way.  Dr.  Badger  spoke  in 
such  high  terms  of  the  Sultan  of  Zanzibar,  that  it 
occurred  to  him  it  would  be  a very  good  thing  if  he 
could  be  induced  to  send  one  of  his  councillors  fo  Singa- 
poi’e  or  Plong  Kong*  to  see  what  had  been  done  there ; and 
he  had  little  doubt  such  an  inquirer  would  return  with 
a scheme  based  on  what  he  had  seen,  and,  perhaps,  im- 
proved, which  would  be  of  immense  advantage  to  the 
Sultan,  and  to  the  people  over  whom  he  ruled. 

Dr.  Badger  said  almost  every  part  of  the  Sultan 
of  Zanzibar’s  territory  for  a thousand  miles  along  the 
coast  was  virtually  free  ; 5 per  cent,  only  was  levied 
on  imports. 

Mr.  Johnston  said  that  made  all  the  difference;  he 
specifically  referred  to  a free  port  with  no  Customs 
supervision  whatever.  Even  one  per  cent,  implied  a 
collector,  and  supervision,  and  that  prevented  the  deve- 
lopment of  trade.  A man  might  see  what  he  thought 
a profitable  opening  for  trade  by  importing  a certain 
article,  but  if  there  were  a Custom-house,  it  was  ex- 
amined, and  thus  became  known  to  all  the  world, 
and  he  lost  the  exclusive  benefit  wliich  he  hoped  to 
derive. 

Mr.  Trelawney  Saunders,  after  congratulating  the 
Society  on  the  success  which  had  attended  the  meetings 
of  this  Section,  and  the  large  amount  of  valuable  infor- 
mation which  had  been  got  together  and  diffused  by  its 
means,  said  Mr.  Johnston  could  not  mean  to  imply  that 
a port  like  Singapore  was  established  without  any 
supervision  or  control,  and  without  any  duties  being 
levied  to  defray  the  expenses.  It  was  never  a free  port 
in  that  absolute  sense ; but  simply  in  the  same  sense  in 
which  it  now  continued  to  be  so.  Its  success  was  not 
due  to  being  a free  port ; and  the  reason  Zanzibar  had 
not  been  so  prosperous  arose  from  the  difference  of 
circumstances.  Singapore  was  the  centre  of  a trade 
by  water ; it  lay  in  the  centre  of  a vast  archipelago, 
extending  in  one  direction  for  2,000  miles,  and  of  this 
remarkable  character,  that  while  surrounded  by  seas 
of . the  most  stormy  description,  the  interior  waters 
could  be  safely  navigated  by  boats.  The  whole  trade  at 
Zanzibar  on  the  contrary  was  landwise.  He  thought 
Captain  Foot’s  suggestion  one  of  the  most  valuable 
which  had  been  yet  put  forward.  What  we  had  to  look 
to,  was  not  the  exertions  of  individual  philanthrophists 
like  Sir  F.  Buxton  and  Mr.  Mackinnon,  but  the  united 
exertions  of  a great  trading  corporation  like  the  Hud- 
son’s Bay  Company,  and  the  other  great  companies.  The 
principal  movements  now  taking  place  on  the  African 
continent  were  due  to  missionary  enterprise  ; and  as  yet 
there  had  been  a miserable  lack  of  enterprise  on  the 
part  of  those  who  should  be  foremost  in  such  matters — 
the  commercial  classes.  When  one  considered  the  want 
of  markets  for  the  produce  of  our  miUs  in  the  north,  and 
the  responsibility  this  country  was  under  to  feed  the 
mouths  which  were  increasing  by  thousands  every  day, 
it  was  surprising  that  those  concerned  did  not  take  more 
active  steps  in  opening  up  markets  for  their  produce. 
His  impression  was,  that  though  Africa  presented 
millions  of  unclothed  people,  who  would  be  clothed  if 
they  could  with  our  cotton  cloths,  traders  failed  to  see 
that  the  right  way  to  achieve  this  was  not  to  take  our 
goods  there  first,  but  to  bring  away  their  raw  produce, 
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and  give  the  people  the  means  of  purchasing  our  manu- 
factured articles.  The  country  was  overflowing  with 
produce,  hut  had  no  market  for  its  abundance.  What 
was  wanted  was  some  organisation  to  collect  this  pro- 
duce, which  was  in  great  measure  running  to  waste, 
and  to  bring  it  to  the  ports.  This  Captain  Foot  had 
suggestedjinthe  establishment  of  trading  stations,  which 
would  become  centres  of  European  civilisation,  but  the 
authority  and  means  cf  protection  to  life  ; and  property 
at  these  stations  could  only  be  entrusted  to  some  incor- 
porated body,  such  as  he  had  referred  to. 

Mr.  Hutchinson  (Secretary,  Church  Missionary  Society) 
said  Captain  Foot’s  experience  had,  to  a great  extent, 
corroborated  the  views  he  had  put  forward  on  a previous 
occasion,  when  he  advocated,  in  a general  way,  some 
such  scheme  as  had  now  been  suggested  ; and  on  that 
occasion  he  was  pleased  to  find  that  Mr.  Waller  also 
agreed  with  him  in  the  main.  He  quite  agreed  with  Mr. 
Saunders  as  to  the  necessity  for  this  matter  being  taken 
up  by  some  organised  body  in  this  country,  if  any  large 
measure  cf  success  were  to  be  hoped  for.  With  regard  to 
roads,  he  believed  there  was  very  little  use  in  attempting 
to  form  new  lines  ; it  was  much  better  to  follow  the 
established  trade  routes.  The  trading  centres  with 
which  they  had  to  deal  really  clustered  round  Unyan- 
yembe.  The  greater  portion  of  the  traffic  found  its 
way  from  there,  and  from  the  district  to  the  north  of 
it,  and  the  missionary  societies  working  at  XJnyanyembe 
often  met  with  Arab  traders  there.  The  best  interests 
of  that  part  of  Africa  would  be  served  by  carrying  the 
trade  on  the  line  between  Bagamoyo  and  Unyan- 
yembe  as  the  chief  centre.  He  had  formerly  ex- 
pressed the  opinion,  that  the  only  hope  of  developing 
this  trade  was,  to  encourag'e  the  Sultan  of  Zanzibar 
to  move  in  this  direction  himself  ; and  he  hoped  that  the 
large  assistance  which  the  English  Government  had  given 
to  the  Sultan  would  help  in  that  direction.  The  Sultan 
should  be  encouraged  to  arrange  the  question  of  hongo, 
and  settle  with  the  chiefs  up  the  country  the  amount  to 
be  paid.  And  if  he  could  organise  a transport  service  on 
the  principle  of  the  traveller  paying  a certain  sum  at 
Zanzibar,  which  should  free  him  right  up  the  country,  and 
arrange  for  carriers  in  an  ofiicial  manner,  it  would  go  far 
to  solve  this  difificult  question  of  transport.  His  (Mr. 
Hutchinson’s)  society  had  to  send  large  quantities  of 
goods  into  the  interior,  and  their  experience  was  that  to 
transport  1,000  lbs.  of  cloth  required  another  700  lbs.  to 
defray  the  carriage.  The  transport  was  only  by  porters, 
and  each  man  carried  not  more  than  60  lbs.  He  had 
made  some  suggestions  as  to  the  best  method  of  carry- 
ing the  weight,  and  the  conclusion  he  came  to  was  that 
the  old  Indian  canteen-shaped  baskets  with  iron  sup- 
ports was  one  of  the  best  plans.  He  did,  not  attach 
much  importance  at  present  to  wheeled  vehicles,  on 
account  of  the  want  of  roads.  They  had  a road  made 
for  250  miles,  fit  for  a bullock-wagon  to  go  upon  ; but 
when  the  missionary  who  went  up  by  it  wanted  to  re- 
turn, he  found  it  all  hoed  up  and  planted,  so  that  the 
road  had  disappeared.  With  the  rapid  growth  of 
African  vegetation,  it  would  be  useless  to  make  roads 
unless  there  was  a constant  traffic  upon  them. 
Another  point  to  be  borne  in  mind  was  that 
there  was  no  staple  in  the  interior  of  Africa  which 
would  pay  for  transport.  Slaves  were  gone,  thank  God ; 
and  ivory  was  become  so  scarce,  that  IHng  Mtesa  could, 
with  difficulty,  obtain  one  fine  tusk  to  send  as  a present 
to  the  Queen.  It  was,  therefore,  all  nonsense  to  talk 
of  flooding  the  country  with  10,000  bales  of  cloth, 
because  there  was  nothing  to  bring  away  in  exchange 
for  it.  We  must  be  content  to  work  slowly  and 
patiently.  Capt.  Foot’s  scheme  was  a modest  and 
practical  one,  since  it  suggested  dealing  with  an  area  of 
country  which  involved  no  great  expense.  They  must 
induce  a gradual  growth  of  agriculture  and  commerce 
amongst  the  natives.  If  people  were  sufficiently  dis- 
interested to  settle  down  at  these  centres,  become 
familar  with  the  people,  and  by  degrees  induce  them  to 


cultivate  the  land  and  exchange  the  produce,  they  would 
be  doing  a good  work,  but  it  would  not  pay  in  the  com- 
mercial sense ; it  must  be  done  on  plulautbropic 
principles.  Their  men  had  been  some  time  at  tJny  any  embe ; 
they  had  flocks  and  herds,  and  green  corn,  and  vege- 
tables, and  the  station  was  becoming  self-supporting. 
When  the  King  of  the  Belgians’  expedition  arrived  thore^ 
they  were  in  a position  to  welcome  it,  and  were  able  to  ex- 
tend hospitality  to  sixteen  Jesuit  missionaries,  who  arrived 
in  a starving  condition.  He  had  observed  in  the  Mission 
Catholique,  the  organ  of  the  society,  a most  glowing 
account  of  the  kindness  which  had  been  shown  them  by 
the  English  missionaries.  The  time  for  any  large 
scheme  was  not  come ; and  he  hoped  the  resTilt  of  the 
discussion  would  be  to  try  to  induce  the  Sultan  to 
introduce  an  organised  system  of  transport.  The  time 
had  come  when  the  means  which  we  had  placed  at  his. 
disposal  to  assist  him  in  the  suppression  of  the  slave  trade, 
and  opening  up  of  his  dominions,  should  bo  turned  to 
account;  and  when  the  Church  Missionary  Society,  and 
others,  who  sent  expeditions,  shoidd  not  be  liable  to 
have  the  agents  murdered,  as  happened  not  long  ago. 
In  conclusion,  he  must  repeat  that  they  were  much 
indebted  to  Captain  Foot,  who  had  done  so  much,  at  his 
own  cost,  towards  the  opening  up  of  Africa. 

Dr.  Badger  remarked,  that  Mr.  Hutchinson  had  more- 
than  once  referred  to  the  great  assistance  the  Engli;dr 
Government  had  given  to  the  Sultan  of  Zanzibar,  and 
he  should  like  to  know  what  it  was.  Beyond  500  rifle.-, 
he  did  not  know  that  they  had  given  him  anything. 
He  might  mention  that  when  he  was  at  Birmingham, 
or  Manchester,  with  the  Sultan,  dining  with  the  Maj'or 
the  Sultan’s  attention  was  attracted  to  a large  painting 
of  the  Good  Samaritan,  and  he  had  it  explained  to  him. 
Some  time  after,  when  lunching  at  the  Mansion-house, 
he  referred  to  it  again,  and  said,  “ You  Englishmen, 
no  doubt,  think  yourselves  like  the  Good  Samaritan, 
and  the  slave  is  like  the  man  who  fell  among  thieves  ; 
but  who  has  been  the  ass  who  bore  all  the  burden,  but 
the  Sultan  of  Zanzibar.”  He  had  given  up  an  income 
of  £20,000  a-year  from  the  slave  trade,  and  not  only 
so,  but  had  actually  interfered  to  put  it  down,  some- 
times even  capturing  more  than  our  own  vessels  did. 

Mr.  Waller  said  the  question  of  ti’ansport  was  one  of 
primary  importance.  The  tsetse  fly  was  an  obstacle  to 
the  use  of  horses  and  oxen,  and  he  feared  donkeys 
vnuld  not  prove  of  much  service.  The  King  of  the 
Belgians  had  sent  four  elephants  from  India,  but  he 
believed  only  one  had  reached  Lake  Tanganyika  alive, 
owing  to  the  long  marches  they  had  to  undergo,  without 
either  food  or  water.  It  was  contemplated,  however,  to 
send  some  more  in  the  summer.  It  had  yet  to  be  proved 
whether  the  Indian  elephants  would  do  to  catch  the  African 
elephants,  or  whether  it  would  not  be  better  to  try  and 
get  domesticated  African  elephants  for  the  purpose.  He 
believed  they  were  to  be  got ; at  any  rate,  there  was  no 
doubt  they  could  be  tamed,  as  was  proved  by  the  one  at 
the  Zoological  Gardens.  It  would  be  an  expensii^e 
process  no  doubt,  but  it  was  worth  trying,  as  each 
animal  would  be  able  to  carry  about  a ton. 

Mr.  Johnson  said  there  was  a preserve  of  elephants  at 
the  Cape,  and  some  could  be  caught  if  it  was  thought 
advisable. 

Dr.  Mann  confessed  that  his  own  opinion  was  strongly 
in  favour  of  the  plan  suggested  by  Captain  Foot,  as  far 
as  organisation  went.  There  was  no  doubt  that  the 
wild  races  in  Africa  were  signally  open  to  the  influ- 
ences of  trade,  as  was  shovm  by  the  fact  that  traders  were 
going  into  the  Zulu  country  at  the  time  war  broke  out, 
and  “Cetywayo’s  Dutchman  ” remained  in  the  country 
during  the  whole  period  of  conflict,  and  came  out  alive. 
This  was  also  shown,  in  a remarkable  degree,  in  the 
early  days  of  Natal.  But  the  moment  traders  began  to 
advance  any  way  into  the  interior,  the  system  of  black- 
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mail  was  introduced,  which  put  a stop  to  trade,  and 
this  could  only  be  siippressed  by  means  of  a good 
organisation.  It  woiild,  of  course,  be  pleasant  to  know 
that  trade  was  going  on,  and  that  large  gains  were,  in 
that  way,  being  made,  but  he  must  say  that  his  own 
interest  in  this  question  was  mainly  thatof  the  ethnologist. 
The  question  was  always  before  him,  what  where  the 
capabilities  of  the  races  of  this  vast  continent ; races 
which  would  not  be  destroyed,  but  were  there  waiting 
for  some  great  future  opportunity.  They  all  knew  that 
the  skulls  of  different  races  expressed  more  clearly  than 
anything  else  what  their  respective  capacities  were  ; 
and  English  people  possessed,  in  the  museum  founded 
by  John  Himter,  at  the  College  of  Surgeons,  one 
of  the  finest  collections  of  sculls  in  the  world.  Until 
recently  there  were,  however,  no  specimens  from  that 
part  of  Africa  now  under  consideration,  but,  within 
the  last  few  days,  he  had  been  the  means  of  contributing 
five  Zidu  skulls,  and  he  had  examined  these  with  Pro- 
fessor Flower,  one  of  the  first  authorities  of  the  day. 
They  were  all  from  the  field  of  Isandhlana,  and  were, 
undoubtedly,  those  of  Zulus  of  pure  race ; one  was 
said  to  be  that  of  an  old  woman,  but  it  was  of  rather  a 
masculine  character,  and  there  might  be  some  mistake 
about  it ; but,  with  regard  to  the  other  four,  the  first 
thing  which  struck  the  scientific  eye  was  that  they  were 
distinctly  typical.  No  one  having  seen  them  coidd  fail 
to  recognise  the  same  type  again.  The  next  point  was 
their  remarkable  capacity.  One  of  them  appeared, 
speaking  roughly,  to  show  more  capacity  for  brain  than 
any  European  sknll  in  the  collection,  save  one.  In  the 
measure  of  skulls,  there  were  certain  standards  which 
had  been  carefully  and  accurately  determined,  with 
which  any  individual  specimen  coidd  be  compared  ; and, 
in  looking  at  these  four  skuUs,  so  far  as  it  had  yet  been 
possible  to  examine  them,  they  were  ■all  found  in  these 
several  tests  of  cranial  excellence  to  be  only  just  below 
the  European  standard ; they  were  probably  superior 
to  all  other  barbarous  skulls  in  the  collection.  There 
coidd  not  be  a doubt,  therefore,  that  these  people 
possessed  veiy  superior  capacity,  which  woidd  be  sure 
to  come  out  when  opportunity  was  afforded  them. 

Mr.  Wylde  (of  the  Consular  Department)  said  he 
had  listened  with  great  interest  to  Captain  Foot’s 
scheme,  which  seemed  very  practical,  and  the  only  one 
which  had  a chance  of  being  carried  out  in  a reason- 
able time.  No  doubt  the  African  continent  offered  a 
vast  field  for  commerce,  which  only  wanted  develop- 
ment ; but  it  was  impossible  to  develop  any  country 
without  means  of  communication.  They  had  heard 
that  it  cost  £500  to  carry  a ton  a certain  distance  into 
the  interior,  and  of  course  it  ivould  cost  about  as  much 
to  bring  away  a ton,  and  what  produce  was  there  which 
could  be  profitably  carried  at  such  a cost  ? One  of  the 
first  requisites  to  trade  was  peace  and  tranquillity  in 
order  that  people  might  carry  on  their  operations 
without  fear  of  being  swept  away  by  slave  traders. 
Slavery  was  once  the  natural  condition  of  things,  but  it 
was  fast  passing  away.  It  had  passed  away  on  the 
AVest  Coast,  and  the  result  had  been  a development  of 
traffic  quite  equal  to  what  could  have  been  expected  in  the 
short  time  which  had  since  elapsed.  On  the  East  Coast 
the  slave  trade  had  been  scotched,  but  not  quite  killed. 
There  was,  however,  already  a great  increase  in  the 
trade;  and  when  slavery  was  totally  extinguished, 
he  felt  convinced  that  trade  would  increase  to  an 
enormous  extent.  It  had  been  hitherto  impossible 
for  the  natives  to  bring  down  their  produce  to  the 
coast,  on  account  of  the  slave  system,  which  rendered 
it  unsafe  for  peaceable  people  to  approach  the 
coast  at  aU.  One  of  the  first  things  necessary  was 
an  organisation  of  the  country  in  the  interior,  and 
if  they  could  only  get  a man  like  Colonel  Oordon  to 
imdeiiake  the  work,  and  bring  the  country  practically 
under  the  sway  of  the  Sultan  of  Zanzibar,  as  it 
was  nominally,  he  had  no  doubt  the  thing  could 


be  done.  Much  was  due  to  the  Sultan  of  Zanzibar, 
who  had  done  quite  as  much  as  we  had  to  suppress 
the  slave  trade ; he  had  not  only  carried  out  his 
treaty  engagements  with  perfect  good  faith,  but  had 
gone  much  farther.  Having  taken  a great  interest  in 
Africa  for  the  last  25  years,  it  was  very  satisfactory  to 
him  to  know  that  within  that  time  we  had  added  more 
to  our  knowledge  of  the  country  than  in  two  centuries 
before. 

Captain  Foot,  in  referring  to  the  discussion,  said 
he  had  purposely  avoided  mentioning  anything  about 
minerals,  though  he  had  every  reason  to  believe  that 
very  valuable  minerals  were  to  be  found.  He  had  seen 
ironstone,  and  he  was  not  certain  there  was  not  gold. 
He  had  seen  quartz,  though  the  specimen  he  brought 
home  did  not  contain  the  precious  metal ; and  there  was 
abundance  of  mica.  Copper  also  existed,  and  in  due 
time  he  had  no  doubt  the  mineral  wealth  of  the  country 
would  be  appreciated.  Having  drawn  the  attention  of 
the  meeting  to  a sketch  lent  him  by  Professor  Tennant, 
of  the  cottage  in  which  Dr.  Livingstone  died,  which  was 
about  to  be  sent  to  Dr.  Moffatt,  he  said  the  co-operation 
of  the  Sultan  of  Zanzibar  was  one  of  the  main  points 
which  had  come  out  in  the  discussion.  He  had  had  long 
conversations  with  the  Sultan,  and  had  told  him  hismews. 
The  Sultan  listened  attentively,  and  said  that  if  any 
organised  scheme  were  brought  before  him  he  should  be 
glad  to  support  it ; he  would  give  land,  and  afford  his 
protection,  but  he  could  not  be  expected  to  find  money. 
He  did  not  see  how  an  absolutely  free  port  would  be  any 
advantage  to  the  Sultan  ; he  had  to  live  by  his  revenues. 
The  cost  of  the  scheme  would  have  to  be  worked  out  in 
detail,  and  much  would  depend  on  the  scale  on  which  opera  - 
tions  were  commenced.  He  should  advise  beginning  near 
the  coast,  and  extending  gradually  as  the  trade  in- 
creased. Plantations  also  naight  be  set  on  foot  with 
great  advantage.  Coffee  would  grow  well,  and  cin- 
chona, which  was  very  valuable ; the  cloves  of 
Zanzibar  were  the  best  in  the  market.  He  could 
thoroughly  testify  to  the  hospitality  of  the  Church 
Missionary  Society  at  Unyanyembe,  and  was  glad  to 
know  that  it  had  been  pubKcly  acknowledged  by  the 
Jesuits.  In  conclusion,  he  begged  to  say  that  any 
labour  he  had  expended  in  the  cause  would  be  amply 
repaid  if  he  found  he  had  been  the  means  of  aiding  in 
the  development  of  Africa. 

The  Chairman  said  he  thought  Captain  Foot  had 
struck  the  key-note  of  the  discussion,  when  he  said  that 
the  procedure  he  was  advocating  would  prove  the  most 
effectual  means  of  putting  a final  stop  to  the  dreadful 
traffic  in  human  flesh.  All  trade  in  Africa,  until  very 
recently,  was  carried  on  by  means  of  slaves.  The  Arab 
merchants  went  into  the  intenor,  and  brought  down 
their  merchandise  by  means  of  slaves  ; this  system  had 
now  been  nearly  swept  away,  but  nothing  had  as  yet 
taken  its  place,  because  wherever  an  Arab  trader  appeared 
the  inhabitants  fled ; they  had  not  yet  gotover  their  dread 
of  being  seized,  and  probably  would  not  do  so  for  a 
generation.  It  seemed  necessary,  therefore,  at  first, 
that  some  impetus  should  be  given  to  trade,  and  some 
help  furnished  to  direct  it  into  the  right  channel.  The 
Sultan  of  Zanzibar  had  shown  a most  liberal  and 
enlightened  spirit,  and  it  was  fortunate  for  him  that 
Englishmen  like  Captain  Foot  should  be  able  to  put 
before  him  schemes  for  facilitating  transport  and  open- 
ing up  the  country.  Such  schemes  ought  to  be 
encouraged,  particularly  one  so  practical  and  modest  as 
that  now  suggested.  In  another  place,  about  a year 
ago,  he  had  heard  a grand  scheme  for  a railway  put 
forward,  with  maps  and  drawings,  showing  a long  train 
of  trucks,  with  bales  of  goods  ; tub  he  did  not  suppose 
they  or  their  children  would  see  such  an  idea  carried 
out.  He  concluded  by  proposing  a hearty  vote  of  thanks 
to  Captain  Foot. 

The  motion  was  carried  unanimously. 
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riEIEEKTH  OEDIKAEY  MEETING. 

Wednesday,  March.  17th,  1880;  Lord  Alered 
S.  Churchill,  Chairman  of  the  Council,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Andrews,  J.  D.  F.,  5,  Mount-street,  New  Charlton, 

Kent. 

Griffin,  James  T.,  Seaton-house,  Adamson-road,  N.W. 
Home,  William  Cullen,  31,  Aldermanbury,  E.C. 

Ihlee,  Hemy  Ferdinand,  31,  Aldermanbury,  E.C. 

Japp,  Alexander  H.,  LL.D.,  13,  Albion -square, 

Dalston,  E. 

Penning,  WiUiam  Henry,  F.G.S.,  Granville-house, 

Finsbury-parlr,  N. 

Shearer,  Hugh,  21,  Great  George -street,  S.W. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Bell,  Major  Wilham  Morrison,  40,  Pall-mall,  S.W. 
Pierce,  Josiah,  12,  Beaufort-gardens,  S.W. 

Boss,  David,  B.A.,  Church  of  Scotland  Training- 

College,  Glasgow. 

The  paper  read  was — 

THE  APT  OF  THE  SILVERSMITH. 

By  W.  Herbert  Singer. 

It  is  now  quite  impossible  to  say  at  what  epoch 
silver  first  came  into  use ; we  know  that  gold  must 
have  been  in  general  demand  towards  the  end  of 
what  is  termed  the  bronze  period,  from  the  number 
of  gold  ornaments  that  have  been  found  in  con- 
nection with  bronze  implements  of  that  time. 
Gold  being  found  in  a native  state,  was  at  once  fit 
for  use,  but  silver  requiring  more  preparation  from 
its  ore,  had,  probably,  to  wait  longer,  until  man 
had  devised  some  method  of  working  it.  It  is  not 
likely,  however,  that  silver  lay  hidden  long  after 
its  richer  sister ; and,  when  once  known,  its 
wonderful  properties  as  an  art  medium  were  at 
once  appreciated,  and  it  soon  quite  superseded 
gold  for  all  purposes  but  that  of  personal  ornament. 
Thus  we  read  in  the  Bible  of  vessels  of  silver  much 
more  often  than  of  vessels  of  gold.  There  are  no  less 
than  three  hundred  and  five  passages  in  Holy  Writ, 
in  which  mention  is  made  of  work  in  the  precious 
metals,  and  from  these  we  gather  abundant  proof 
of  the  prodigal  use  of  both  silver  and  gold  by  the 
Hebrews.  Space,  hov/ever,  wdll  not  permit  me  to 
do  more  than  mention  the  many  applications  of  pre- 
cious metals  which  were  made  by  the  Israelites,  or 
by  those  from  whom  we  may  suppose  them  to  have 
learned  their  work,  the  Egyptians  ; nor  can  I,  for 
the  same  reason,  do  more  than  refer,  in  the  briefest 
possible  manner,  to  the  workmanship  of  the  ancient 
Greeks  and  Romans.  Homer  refers  to  silver,  but 
in  terms  which  would  lead  us  to  suppose  that  it  was 
then  comparatively  scarce.  According  to  tradition, 
it  was  first  used  for  coinage  by  Phydon,  King  of 
Hlgina,  about  869  B.c.  Wemay  safely  conclude  that, 
at  the  time  of  Homer,  and  long  after,  all  decora- 
tive metal  work,  and  also  statues,  were  made  by 
the  hammer,  out  of  thin  pieces  of  plate,  the  differ- 
ent pieces  being  joined  together  by  pins  or  rivets ; 
this  being  long  before  the  process  of  soldering  was 
invented.  Great  progress  was  made  in  the  modes 


of  working  metals  between  the  age  of  Homer  and 
the  fifth  century  before  Christ,  the  art  of  casting 
in  moulds  with  a core  being  then  first  practised  ; 
and  this  nev.^  method  was  a most  important  step 
towards  that  grandeur  of  perfection  which  wms 
hereafter  gained  by  the  people  of  this  nation. 

Three  different  processes  were  used  by  the  Greeks 
in  the  formation  and  ornamentation  of  their  silver 
work.  The  first  was  that  of  beating,  by  the 
hammer,  thin  plates  into  various  forms.  A thin 
sheet  of  metal  was  put  upon  a kind  of  cement, 
which  yielded  suflficiently  to  allow  the  requisite 
amount  of  relief ; it  was  then  worked  upon  with  blunt 
punches  of  different  shapes,  the  ornament  or  figure 
being  gradually  raised  by  the  ground  being  sunk  ; 
it  was,  in  fact,  what  is  now  termed  repousse  work ; 
and  I beg  leave  to  call  your  attention  to  six  studies 
of  a head  that  have  been  executed  in  our  factory, 
and  which  I hope  will  plainly  illustrate  the  method 
of  working  in  this  beautiful  but  difficult  art.  In  the 
first,  you  seethe  outline  of  the  head  faintly  dotted 
into  the  metal ; in  the  second,  the  form  is  more  dis- 
tinct, having  been  traced  round  with  a blunt 
punch,  by  which  a very  slight  amount  of  relief  has 
been  obtained;  in  the  third,  we  find  this  relief 
higher;  and,  in  the  fourth,  still  higher,  as  here  can 
be  seen  the  little  punch  marks,  which  have  been 
made  in  driving  back  the  metal  in  some  places  to 
obtain  the  requisite  relief  for  other  parts.  In  this 
study  more  attention  has  been  paid  to  the  detail ; 
this  is  again  to  be  observed  in  the  next,  and,  in  the 
sixth,  you  see  the  work  completed. 

The  second  process  used  by  the  Greeks  was  that 
of  engraving  the  surface  of  the  work  with  a sharp 
tool,  or  chasing;  and  the  third,  that  of  inlaying 
one  metal  into  another,  or  damascening.  These 
different  methods  were  often  united  in  one  work ; 
thus  a plate  was  first  beaten  up  into  a pattern,  and 
was  then  chased  with  the  graver.  Silver  was 
more  used  for  such  work  than  any  other  metal, 
and  Pliny  observes,  as  a remarkable  fact,  that 
while  so  many  had  gained  renown  for  chasing  in 
silver,  no  one  was  similarly  famed  for  working  in 
gold.  It  should,  however,  be  mentioned,  that 
soon  after  his  time,  the  fashion  changed,  and  then 
we  find  gold- chased  plate  most  abundant. 

As  with  the  plastic  art,  that,  perhaps,  under  the 
guidance  of  Phidias,  gained  the  highest  point  it 
will  ever  reach,  so  with  this  branch  of  it,  which 
owed  its  perfection  to  the  close  relationship  then 
existing  between  the  silversmith’s  art  and  that  of 
sculpture.  The  art  of  working  in  silver  was,  un- 
doubtedly, in  an  advanced  stage  of  progress,  even 
in  the  heroic  period,  but  it  was  now  that  it  reached 
its  complete  development.  The  commencement 
of  this  wonderful  result  may  have  been  due  to 
Phidias  himself,  for  some  of  the  greatest  Greek 
sculptors  were  also  workers  in  silver. 

I can  only  give  a very  rapid  glance  at  the  silver- 
work  produced  by  primitive  Italy.  Before  Rome 
had  made  herself  the  mistress  of  the  world,  the 
civilisation  of  the  Greeks  had  been  spreading 
through  a great  part  of  that  country.  In  Sicily 
their  influence  was  soon  felt,  and  this  province  was 
famous  for  a long  line  of  artists.  Some  parts  of 
Italy  seem  to  have  had  a civilisation  even  earlier 
than  that  of  Greece  herself.  This  refinement  must 
have  come  from  the  East,  but  it  was  soon  blended 
and  absorbed  in  the  superior  culture  of  the  Greeks. 
Of  these  nations,  Etruria  is  especially  interesting 
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to  us,  for  it  was  through  her  that  the  art  of  Greece 
first  reached  Rome.  The  jewellery  of  this  artistic 
people  is  still  the  wonder  of  all  true  workmen,  it 
being  in  personal  ornament  that  they  excelled. 
When  Rome  could  so  easily  command  the  services 
of  such  consummate  artists  as  these,  and  their 
Hellenic  brethren,  it  is  easily  understood  that  so 
warlike  a people  would  not  delight  in  following 
the  quiet  and  peaceful  paths  of  art ; and  it  was  by 
conquest,  or  by  these  artists  in  their  employ,  that 
the  Romans  acquired  most  of  theii*  artistic 
treasure. 

With  the  decline  of  the  political  power  of  the 
Romans,  sank  also  their  artistic  power.  There  are 
many  causes  which  brought  about  this  end.  The 
love  of  change,  which  is  ever  so  fatal  to  pure  art, 
was  one  great  reason.  The  nobles  were  satiated 
with  beautiful  forms,  and  longed  for  something 
fresh.  The  artists,  therefore,  had  to  create  new 
and  vicious  shapes  ; this  led  them  further  and 
further  from  the  noble  paths  of  yore.  It  must 
also  have  been  difficult  to  follow  the  old  traditions, 
when  work  was  brought  into  Rome  from  almost 
every  country  of  the  world,  and  the  style  of  each 
in  its  turn  was  the  whim  of  the  hour. 

The  gradual  decline  that  now  commenced  was 
but  the  beginning  of  the  end,  when  almost  all  was 
swept  away  by  the  barbarians,  as  they  crowded 
victoriously  into  Rome,  to  take  that  terrible  revenge 
for  which  they  had  so  long  thirsted.  But  before 
this  took  jdace,  the  Romans  lived  on  in  the  most 
most  prodigal  splendour,  their  luxury  being  such 
that  we  cannot  even  comprehend  it.  Gold  and 
silver  glittered  everywhere,  and  were  used  to  such 
an  extent,  that  these  precious  metals  almost 
passed  out  of  the  hands  of  the  silversmiths,  and 
became  a material  for  the  builder. 

Xo  twm  events,  probably,  caused  such  a complete 
revolution  in  the  v/orld  of  art,  and  therefore  in  the 
design  and  execution  of  every  kind  of  metal  work, 
as  the  conversion  of  Constantine  to  Christianity, 
and  the  removal,  in  the  y^ear  330,  of  the  seat  of 
the  Government  to  Byzantium. 

There  can  be  no  doubt  but  that  the  former  of 
these  events  gave  a great  impetus  to  the  art  of 
silver  working,  and  caused  a great  demand  for  such 
work,  as,  besides  the  costly  gifts  Constantine 
bestowmd  upon  Roman  churches,  he  endowed  those 
at  Constantinople  even  more  magnificently.  No 
sooner  had  the  Emperor  embraced  Christianity, 
than  he  endeavoured  to  do  honour  to  his  new 
rehgion  by  making  her  temples  and  their  contents 
as  gorgeous  and  costly  as  possible,  and  his  zeal 
must  have  been  indeed  great,  for,  in  a very  few 
years,  Constantinople  became  the  richest  city  in 
the  world,  and  this  was  mauily  due  to  the  service 
of  the  Church. 

It  is  most  unfortunate  that  the  writers  who 
chronicle  these  riches  do  not  give  sufficient  par- 
ticulars concerning  them  to  enable  us  to  form  an 
idea  of  their  artistic  merit ; but,  from  the  fact  of 
the  size  and  w^eight  of  the  various  objects  being 
stated,  we  may  conclude  that  the  intrinsic  value 
was  more  considered  than  beauty  of  form  or  delicacy 
of  ornament. 

The  w'orks  now  executed  were  probably  debased 
copies  of  classical  examples  ; for,  as  yet,  little  pro- 
gress could  have  been  made  in  the  new  art.  The 
form,  as  being  more  difficult  to  invent,  we  must 
suppose  was  a more  or  less  direct  imitation  of  the 


I older  style,  while  the  Christian  artist  would  en- 
deavour to  change  the  detail  upon  it,  so  as  to  make 
his  production  more  consistent  with  its  fresh 
service.  The  example  set  by  Constantine  was 
followed  by  his  successors,  each  Emperor  striv- 
ing to  add  some  new  splendour  to  the  Eastern 
capital. 

So  late  as  the  tenth  century,  Constantinople  held 
the  proud  position  formerly  belonging  to  Rome, 
and  from  her  came  the  light  that  dispelled  the 
darkness  over  the  rest  of  Europe  ; and  if  it  were 
not  so  high  and  beautiful  art  as  that  emanating 
from  the  ancient  mistress  of  the  world,  it  was,  at 
least,  a strong,  vigorous  style  that  has  retained  its 
influence,  even  down  to  the  present  day. 

The  whole  secret  of  the  difference  between  the 
tv/o  styles  lies  in  the  fact  that,  as  the  Greeks 
especially  cultivated  beauty  and  purity  of  form,  the 
Byzantine  artists  sought  above  everything  beauty 
and  richness  of  colour.  This  is  particularly 
observable  in  studymg  the  gold  a,nd  silver  work 
belonging  to  these  periods. 

In  the  great  eras  of  art,  these  metals  were  used 
in  their  native  state,  and  the  forms  into  which  they 
were  worked  were  so  beautiful,  that  they  required 
no  further  help  to  make  them  perfect  works  of  art. 
But  this  did  not  satisfy  the  more  gorgeous,  but 
less  refined,  taste  of  the  lower  Empire,  and  these 
artists  were  not  content  unless  their  metal  work 
was  resplendent  with  sparkling  effect.  This 
luxurious  people  delighted  in  splendid  masses  of 
colour ; this  they  often  obtained  in  their  work  by 
precious  stones,  grouped  together  v/ithout  any 
regard  to  design,  but  the  effect  of  colour.  It  was 
for  this  reason  they  brought  enamelling  to  such 
perfection.  The  rudiments  of  the  art  they  no 
doubt  obtained  from  the  East,  where  the  enamel 
was  applied  to  the  metal  in  a thin  layer  by  vitrifi- 
cation. But  the  Byzantine  artists  were  the  first 
to  practise,  in  Europe,  the  art  of  Cloisonne 
enamel,  by  which  process,  each  colour  is  separated 
from  the  other  by  a thin  strip  of  metal. 

We  must  not  pass  from  this  early  period,  with- 
out makmg  mention  of  the  important  specimen 
of  silversmith’s  art  which  has  come  down  to  our  ’ 
OAvn  time.  I refer  to  the  altar  frontal  in  the 
church  of  St.  Ambrose,  at  Milan.  It  is  of  silver, 
partly  gilt,  and  in  it  ai'e  set,  in  great  profusion^, 
precious  stones  and  plaques  of  enamel.  It  was  the 
gift  of  the  Archbishop,  in  the  y^ar  835 ; being  a 
peace  offering  from  him,  to  atone  for  the  pro- 
fanation of  the  relics  of  St.  Ambrose,  of  which  he 
had  been  guilty.  Some  attribute  this  w'ork  to 
Lombardian,  and  others  to  Byzantine  origin,  but 
its  whole  character  seems  to  tend  towards  ■ Latin  [ 
art.  It  is,  without  doubt,  one  of  the  most  im-  ^ 
portant  objects  created  by  Christian  art  up  to  the  | 
year  1000.  ] 

There  can  be  no  doubt,  however,  that  another , 
most  elaborate  work  of  this  age  was  created  by ' 
Byzantine  artists.  I refer  to  the  gorgeous  altar ' 
frontal  in  St.  Mark’s,  at  Venice.  This  example  is  ' 
the  finest  specimen  of  the  enameller’s  art  that  has 
been  handed  down  to  posterity. 

The  tenth  century  was,  for  Europe,  a most 
disastrous  period ; war  was  so  general,  that  the  ' 
people  had  to  study  the  use  of  a harder  metal  than 
silver.  The  general  expectation  of  the  end  of  the 
world,  at  the  completion  of  a thousand  years  from 
the  birth  of  Christ,  was  another  cause  of  the  gloom 
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and  apathy  which  now  depressed  the  whole  of  the 
West. 

The  eleventh  century  was  a period  of  renovation. 
Eomanesque  is  the  term  given  to  the  art  of  this 
transitional  period,  which  may  be  said  to  connect 
ancient  art  with  the  Gothic  style.  Now  was  com- 
menced that  movement  which  afterwards  developed 
the  beautiful  forms  of  the  thirteenth  and  four- 
teenth centuries.  Artists  were  tired  of  seeking 
for  the  traditions  of  the  antique ; they,  therefore, 
created  new  shapes,  and  their  art  was  gradually 
moulded  into  that  severe  style,  so  pre-eminently 
ecclesiastical,  which  retained  its  hold  upon  the 
people  until  the  era  of  the  Grseco-Eoman  style, 
400  years  later. 

Towards  the  end  of  this  century,  and  throughout 
the  succeeding  one,  a large  number  of  shrines  were 
made  ; they  are,  in  fact,  the  characteristic  object 
of  the  age.  They  probably  sprang  up  in  such 
numbers,  from  the  quantity  of  relics  brought  home 
by  the  Crusaders,  when  the  want  was  naturally 
felt  for  a receptacle  worthy  of  such  holy  treasures. 
The  shrine  is  almost  always  made  in  the  form  of  a 
coffer,  the  framework  of  which  was  wood,  a sloping 
or  gabelled  top,  overlaid  with  thin  plates  of  silver 
or  gold.  The  sides  generally  consist  of  a series  of 
arches,  within  which  are  placed  statuettes.  The 
arcading  is  enriched  with  cloisonne  or  champleve 
enamel,  filagree  work,  or  is  set  with  precious 
stones.  The  figures  are  executed  in  repousse  work,  in 
rather  high  relief,  the  head  being,  as  a rule,  quite 
detached  from  the  ground.  These  figures  have  no 
longer  the  supple  grace  with  which  the  lost  style 
would  have  endowed  them ; they  are  now  stiff  and 
gaunt,  each  posing  in  a certain  solemn  grandeur 
under  its  rounded  canopy. 

About  this  time  lived  that  remarkable  monkish 
artist,  Theophilus,  who  deserves  to  rank  high 
amongst  the  art- workmen  of  old,  for  his  wonder- 
ful treatise  upon  the  various  arts.  Six  of  his 
manuscripts  are  extant,  and  in  sixty-nine  chapters 
he  deals  with  the  art  of  the  silversmith.  Unfor  - 
1 unately,  he  has  fixed  no  date  to  his  learned  essay, 
and  many  of  the  best  authorities  have  not  been 
able  to  agree  as  to  the  age  in  which  he  lived. 
Some  writers,  such  as  Lessing,  believe  him  to  have 
lived  as  early  as  the  ninth  century;  whereas  the 
Abbe  Texier,  and  others,  reasoning  from  the  know- 
ledge he  displays  of  glass  painting,  select  the 
thirteenth  as  the  period  at  which  this  work  was 
produced.  It  is  probable  that  the  former  have 
gone  back  too  far,  and  that  the  latter  assign  too 
modern  a date,  to  the  time  of  the  monk’s  researches ; 
for,  from  the  style  of  the  work,  and  the  terms  he 
uses,  it  is  more  likely  that  he  lived  about  the 
middle  of  the  twelfth  century.  He  mentions,  in 
the  preface,  that  “the  Germans  only,  among  the 
nations  of  the  west,  were  famous  for  their  skilful- 
ness in  the  working  of  metals.”  He  could  not 
have  written  this  much  after  the  above-mentioned 
period,  as,  towards  the  end  of  the  century,  the 
French  had  quite  equalled,  and  the  Italians  Lad 
probably  surpassed  them  in  their  knowledge 
of  metal  working.  'Phis  learned  monk  is  so 
humble  as  to  his  own  skill,  and  mentions  so  few 
facts  with  regard  to  himself,  but  so  much  of  the 
arts  in  which  he  was  so  proficient,  that  it  cannot 
even  be  decided  to  what  nation  he  belonged. 
He  commences  his  chapter  on  the  working  of  the 
precious  metals  by  mentioning  the  different  tools 


that  were  required,  and  then  goes  on  to  describe 
minutely  the  various  processes  that  it  was  then 
necessary  for  an  artistic  metal-worker  to  be  skilled 
in,  the  requirements  being  so  varied,  that  there  are 
but  few,  in  our  days,  who  could  fulfil  them.  He 
must  be  able  to  execute  repousse  work  in  its  many 
and  difficult  branches ; also  to  engrave,  and,  if 
necessary,  to  compose  the  niello  which  is  sometimes 
filled  into  engraved  lines,  to  produce  a stronger 
contrast ; to  understand  the  mixture  and  applica- 
tion of  cloisonne  enamel,  and  the  setting  of  precious 
stones  ; he  must  also  be  able  to  model  in  wax,  so 
as  to  make  the  patterns  for  objects  to  be  cast  in 
silver  or  gold,  which  process  he  must  also  be  able 
to  undertake  himself.  We  thus  see,  from  the 
standard  held  up  by  this  author  artist— who,  from 
the  way  in  which  he  treats  the  different  subjects, 
must  have  been  himself  able  to  produce  work  in 
the  various  processes  he  describes — that,  by  the 
end  of  the  twelfth  century,  the  silversmiths  had 
mastered  nearly  every  difficulty  of  their  beautiful 
art.  It  is,  therefore,  the  more  disappointing  that  so 
few  specimens  of  this  period  have  descended  to 
posterity,  most  of  the  examples  still  extant  being 
of  German  origin,  consisting  of  either  shrines  or 
reliquaries.  The  treasuries  of  the  cathedrals  of 
Cologne  and  Aix-la-Chapelle  are  very  rich  in  work 
of  this  time  ; in  the  former,  is  the  shrine  of  the 
three  Magi,  which  was  commenced  in  the  year 
1190;  in  the  latter  is  still  preserved  the  shrine  of 
Charlemagne. 

One  of  the  most  famous  examples  of  this  period 
is  an  object  made  in  our  own  country,  which  goes 
by  the  name  of  the  Gloucester  candlestick.  It  is 
executed  in  a white  alloyed  metal,  containing  a 
good  proportion  of  silver.  This  inteiesting  speci- 
men is  still  preserved  in  the  South  Kensington 
Museum.  In  outline,  it  follows  the  general  design 
of  these  objects,  having  a straight  stem,  with  a 
knob  in  the  centre,  a triangular  base,  and  a large 
receptacle  at  the  top  to  prevent  the  grease  from 
dropping,  with  a pricker  to  bold  the  candle  ; but  it 
is  remarkable  for  the  marvellous  amount  of  deco- 
ration with  which  it  is  covered,  every  member 
being  loaded  with  ornamental  detail.  This  con- 
sists of  volutes  and  foliage,  in  the  folds  of  which 
are  grotesque  figure  of  men,  birds,  and  monsters. 
This  form  of  candlestick  was  to  be  placed  upon  the 
altar,  but  the  churches  at  this  time  were  furnished 
with  others  which  stood  upon  the  floor  of  the 
church.  From  the  earliest  days  of  Christianity  it 
had  been  the  custom  to  light  a large  candle  at  the 
great  festival  of  Easter,  as  a tyx>e  of  the  new  dawn 
given  by  the  Eesurrection,  and  this  larger  candle- 
stick was  made  to  hold  the  Paschal  candle. 

I have  not  yet  mentioned  an  object  which  Las 
ever  received  especial  care  from  the  silversmith  ; I 
refer  to  the  chalice.  This  interesting  object  has 
not  been  spoken  of  at  an  earlier  period,  because, 
although  there  are  records  of  the  large  number  of 
chalices  in  use  in  the  primitive  church,  w'e  have 
but  scanty  knowledge  of  their  design  and  detail. 
In  the  first  days  of  Christianity,  the  chalices  were 
of  great  size,  to  aEow  for  the  large  number  of 
communicants ; but,  at  an  e?irly  date,  there  was 
also  a small  chalice,  in  which  the  priest  consecrated 
the  wine,  and,  after  his  own  communion,  poured  a 
small  portion  into  each  of  the  larger  chalices,  a 
sufficient  quantity  of  unconsecrated  wine  being 
added.  In  many  churches,  these  chalices  were 
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hung  up  on  the  wall,  around  the  a,ltar,  by  their 
handles. 

The  chalice  has  been  made  of  various  metals  and 
substances,  such  as  gold,  silver,  copper,  tin,  glass, 
■wood,  &c.,  but  it  was  more  often  made  of  silver 
than  any  other  material,  that  being  the  metal  most 
adapted  to  its  various  requhemeuts ; and  it  was 
forbidden  by  an  early  Canon  to  make  the  bowl  of 
anything  but  the  precious  metals,  the  inside  of  the 
bowl  being  always  quite  plain,  and  also  some 
distance  below  the  lip  on  the  outside.  In  the 
twelfth  century  the  cup  was  reserved  to  the  celebrant, 
and  from  that  time  the  chalice  was  made  of  a much 
smaller  size.  The  large  two-handled  chahccs  were, 
no  doubt,  of  classical  shapes,  but  sufficiently 
altered  to  make  them  applicable  to  their  new  pur- 
pose. The  smaller  chalice,  in  the  earliest  period 
of  which  we  have  any  example,  is  of  a massive 
character,  the  bowl  semi-circular,  with  a rather 
small  round  base,  and  thick  stem. 

The  silversmith’s  art  of  the  Middle  Ages  reached 
the  greatest  perfection  during  the  thirteenth  centmy , 
continued  to  flourish  throughout  the  fourteenth,  aiicl 
slowly  declined  during  the  fifteenth  century.  With 
the  dawn  of  Gothic  art,  the  heavy  lines  of  the 
Romanesque  style  disappear,  and  are  replaced  by 
those  elegant  shapes,  the  value  of  which  consist  in 
the  beauty  of  their  contour,  and  not  in  the  cost  of 
the  material  in  which  they  are  executed.  This 
style  is  essentially  ecclesiastical,  and  is  perfectly 
adapted  to  the  production  of  objects  in  the  precious 
metals  for  the  service  of  the  Church. 

The  pointed  style  of  architecture  marked  a com- 
plete change  in  the  silversmith’s  art.  During  the 
twelfth  century,  both  the  archit(!cture  and  metal 
Avork  of  Europe  had  borne  a resemblance,  in  many 
respects,  to  the  productions  of  the  Eastern 
Empire ; but  with  Gothic  art,  that  likeness 
entirely  ceased.  The  artists  Avho  elaborated  the 
wonderful  pointed  arch,  together  with  the  intricate 
tracery  and  columns  of  this  period,  had  brother 
vrorkers  in  the  precious  metals,  who  carried 
the  art  of  the  silversmith  to  the  same  pitch  of 
excellence. 

At  the  commencement  of  the  centurj^,  Ave  find 
that  many  of  the  silver  objects  then  created,  de- 
pend upon  arcliitectural  detail  for  their  enrich- 
ment. The  little  ornamentation  AAuth  Asdiich  such 
objects  Avere  decorated,  Avas  alw'ays  exactly  adapted 
to  the  shape  in  AA’hich  it  w\as  placed,  every  part 
being  e>pecially  designed  for  its  own  peculiar 
position.  It  Avas  not,  as  in  some  periods  of  art, 
Avben  the  object  Avas  considered  only  as  a means  of 
shoAving  off  some  elaborate  combination  of  detail, 
of  which  the  designer  was  so  jjroud,  that  he  Avould 
sacrifice  beauty  of  form,  and  all  else,  so  long  as  he 
wras  able  to  produce  this  specimen  of  his  manipula- 
th'e  skill  ; in  so  doing,  he  often  made  his  work 
almost  worthless,  by  not  observing  one  of  the  first 
rules  of  art,  viz.,  that  ornament  is  made  for  the 
object,  not  the  object  for  the  sake  of  the  orna- 
mentation. 

During  the  next  century,  a great  change  again 
took  place.  The  art  of  the  sirtersmith  now  took 
a m.uch  wuder  range  ; hitherto,  during  the  Middle 
Ages,  it  had  been  almost  entirely  restricted  to  the 
use  of  the  Church,  and  a great  majority  of  the 
AAmrkraen  had  been  inmates  of  the  monasteries ; 
but  many  of  the  objects  noAv  produced  were  for  the 
sideboards  of  the  nobles,  and  the  art  may  be  said 


to  have  almost  forsaken  the  cloister,  and  to  have 
fallen  into  secular  hands. 

A large  quantity  of  the  silver-work  now  executed 
was  remarkable  for  its  bizarre  composition.  This 
characteristic  is  most  evident  in  the  hanaps,  foun- 
tains, ewers,  nefs,  and  salt-cellars.  The  articles 
for  ecclesiastical  use  comprised  chalices,  crosses, 
censers,  book-covers,  burettes,  and  reliquaries. 

In  the  preceding  century,  the  reliquary  almost 
always  took  the  form  of  a miniature  edifice ; unless 
the  work  was  destined  for  a cathedral,  such  objects. 
noAV  usually  took  the  form  of  statuettes  in  silver>, 
the  general  tendency  of  the  age  being  towards  the- 
cultivation  of  sculpture,  and  this  gave  the  silver- 
smith an  opportunity  of  displaying  his  skill  in  that 
art.  The  shape  of  the  chalice  also  underwent  a 
change.  The  bowl  is  made  smaller,  and  is  often 
seini-ovid  in  form,  the  base  being  frequently 
divided  into  lobes,  the  knop  being  ornamented 
with  architectural  detail,  and  upon  each  side  of  the 
stem  is  often  worked  a small  arch  with  cuspings, 
the  proportion  of  the  whole  being  excellent. 

Of  secular  art,  the  salt-cellar  and  nef  seem 
to  have  claimed  the  greatest  attention  from 
the  hands  of  the  silversmith.  By  the  frequent 
mentions  made  of  the  salt-cellar  in  inventories  of 
this  pteriod,  its  size  and  Aveight,  and  complicated 
design,  it  being  composed  generally  of  numerous 
figures,  Ave  learn  in  what  imp)ortance  it  is  held 
by  a mediesval  host.  Salt  Avas  the  emblem  of 
hospitality,  no  guest  being  placed  below  the  salt. 
Thus  so  significant  a piece  of  plate  had  necesarily 
to  bo  a conspicuous  object. 

The  nef  Avas  a Avork  Avhich  enabled  the  nobility  to 
display  their  richness  and  luxury.  In  shape  it  was 
a miniature  ship,  Avhich  formed  a receptacle  to 
contain  the  goblet,  and  other  utensils,  for  the 
use  of  the  jaerson  to  whom  it  belonged.  It  was 
placed  ill  the  centre  of  the  table,  occupying  the 
position  of  the  modern  epergne.  As  an  example 
of  Avorkmanship,  the  nef  is  most  interesting, 
as  every  part  Avas  made  Avith  the  greatest  care. 
Thus  the  ropes,  sails,  &c.,  are  all  found  in  these 
miniature  A'cssels.  Upon  the  deck  men  Avere  often 
placed,  and  sometimes  animals,  these  being 
executed  Avith  great  skill. 

It  is  curious  to  note  that,  Avhile  large  and  im- 
portant objects  are  numerous,  mention  is  made  of 
only  one  fork  in  nearly  every  inventory  of  this 
time,  this  indispensable  article  being  probably  used 
for  the  first  time  about  the  middle  of  the  four- 
teenth century,  and  then  only  for  serving  food 
from  the  large  dishes. 

There  is  but  little  to  record  of  the  silversmith’s  art 
in  France  during  the  Middle  Ages.  The  first  quarter 
of  the  fourteenth  century  Avas  a most  disastrous 
time  to  that  country.  Large  quantities  of  plate 
Avere  then  melted  doAvn  to  enable  the  nation  to  carry 
on  her  A*var  Avith  England,  and  a great  portion  of 
Avhat  then  escaped  the  crucible  Avent  toAvards  the 
payment  of  the  heavy  ransoms  demanded  for  the 
chiefs  taken  in  battle. 

Concerning  silver  Avork  in  England  during  these 
centuries,  but  scanty  information  can  be  obtained, 
and  specimens  still  left  to  us  are  even  more  rare 
than  in  the  neighbouring  country. 

This  period  had  a dark  commencement,  under 
the  auspices  of  King  John.  His  son,  Henry  III., 
was  a great  admirer  of  the  arts,  and  did  much 
towards  the  development  of  artistic  wo  kmanship 
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in  the  precious  metals.  The  greatest  work  under- 
taken during  the  reign  of  this  King  was  the  Abbey 
of  Westminster.  One  object  destined  for  this 
edifice — the  shrine  of  Edward  the  Confessor — 
claimed  his  especial  care,  and,  from  documents,  we 
learn  what  riches  were  expended  upon  the  orna- 
mentation of  this  costly  gift.  The  shrine  was  com- 
menced under  the  superintendence  of  Odo,  but  was 
not  quite  completed  at  the  time  of  the  King’s 
death.  William  of  Gloucester  was  also  employed 
by  Henry,  the  silver  statue  for  the  tomb  of  the 
Princess  Catherine  being  by  his  hand.  St.  Paul’s 
Cathedral  was  also  very  rich  in  works  of  silver. 
From  the  inventory  of  the  objects  in  this  cathedral, 
we  Icam  that  the  service  of  the  Church  must  have 
been  performed  here  with  great  magnificence. 

It  was  during  the  reign  of  Edward  I.,  that  a great 
part  of  France  was  under  the  sway  of  England.  In 
the  conquered  district  was  Limoges,  which  accounts 
for  the  large  quantity  of  enamelled  works  that  were 
now  introduced  into  England,  and  it  would  seem 
were  greatly  admired  by  the  English,  for  the  art 
was  soon  after  largely  practised  in  this  country. 

There  are  but  few  specimens  of  fifteenth  century 
silver  work  left  to  us,  the  ecclesiastical  plate  with 
bub  very  few  exceptions  having  disappeared  at  the 
Eeformation,  and  most  of  the  plate  in  the  hands  of 
the  rich  nobles  and  commoners  having  been  melted 
up  during  the  civil  wars.  But,  although  the 
originals  have  long  been  lost,  there  are  numerous 
dispositions  of  these  former  riches  to  be  found  in 
mediaeval  wiUs,  from  which  we  learn  that  many  of 
the  feudal  lords  were  possessed  of  great  riches  in 
gold  and  silver  plate  both  for  ecclesiastical  and 
domestic  j)urposes.  The  merchant  princes  of  the 
fifteenth  century  also  had  their  treasuries  well 
stocked  with  silver  plate.  Some  of  the  London 
guilds,  and  colleges  in  Oxford  and  Cambridge, 
possess  specimens  of  the  latter  end  of  this  century, 
hut  they  are  probably  not  examples  of  the  best 
Vv^ork  of  the  age. 

The  village  of  Nettlecombe,  in  Somersetshire, 
has  in  its  church  a pre-Beformation  chalice  and 
paten.  The  chalice  is  very  beautiful  in  its  propor- 
tions, and  has  served  as  a model  for  many  of  those 
produced  in  modern  times.  It  stands  nearly  six 
inches  high.  The  bowl  at  the  lower  part  is  broad, 
with  the  sides  conical.  The  hexagonal  stem  is 
divided  into  two  parts  by  the  knop,  which  is  an 
excellent  piece  of  work.  At  the  projection  of  each 
of  the  arms,  forming  this  member,  is  a leopard’s 
head,  the  spaces  between  being  ornamented  with 
pierced  work.  The  base  is  divided  into  six  com- 
partments, and  in  one  of  these  is  an  engraved  plate, 
upon  which  traces  of  enamel  are  still  visible,  the 
subject  being  that  of  the  crucifixion.  We  owe  our 
knowledge  of  this  chalice  and  paten  to  Mr. 
Octavius  Morgan.  They  are  of  great  interest,  not 
only  on  account  of  their  beauty,  but  also  from  their 
antiquity,  for  they  are  almost  the  oldest  examples 
of  hall-marked  English  plate  known. 

It  was  in  the  year  1327  that  the  workers  in  the 
precious  metals  had  granted  them  their  first 
charter  of  incorporation,  and  in  1462  they  received 
a third  charter.  The  powers  thus  granted  to  the 
Goldsmiths’  Company  authorised  them  to  inspect 
and  stamp  all  gold  and  silver  work  produced  in 
this  country. 

The  Eomanesque  style  took  deeper  root  in 
Germany  than  in  any  other  country  of  Europe,  for 


we  find  that  the  Germans  continued  to  produce 
work  in  that  style  longer  than  any  of  the  other 
nations.  But,  when  the  older  forms  gave  way  to 
the  newer  ones  of  Gothic  art,  a vo-y  beautiful 
style  was  developed,  which  was  most  peifect, 
during  the  thirteenth  century.  One  of  the  best 
specimens  of  this  period  is  the  shrine  of  the  Great 
Belies,  in  the  treasury  at  Aix-la-Chapelle.  Its 
general  form  retains  the  old  outline,  but  we  see  a 
great  difference  in  the  character  of  the  ornamenta- 
tion. The  foliage  upon  the  ridge  of  the  pointed 
roof  is  most  beautiful  in  design  and  execution. 

Another  specimen,  dating  from  the  early  part  of 
the  thirteenth  century,  is  the  shrine  of  the  Three 
Kings,  at  Cologne ; in  this  there  are  more  traces 
of  the  Bomanesque  style  than  in  the  example 
before  mentioned.  As  the  century  grew  older, 
these  large  objects  became  more  scarce,  and  in 
their  place  a reliquary  was  made  to  contain  only  a 
part  of  the  departed  saint,  and  its  form  partook 
of  the  shape  of  the  member  which  it  contained. 
The  next  change  in  German  art  was  commenced 
by  the  artists  of  Augsburg  and  Nuremberg,  and, 
although  it  lacked  much  of  the  grace  and  refine- 
ment of  the  previous  period,  it  was  a style  well 
adapted  for  the  production  of  works  in  the 
precious  metals. 

The  condition  of  Italy,  at  the  beginning  of  the 
thirteenth  century,  was  particularly  favourable  to 
the  cultivation  and  development  of  the  fine  arts. 
Comparative  peace  was  now  established  between 
the  many  small  but  wealthy  States,  into  which  this 
kingdom  was  then  divided.  At  the  head  of  each 
was  an  independent  prince,  and,  as  these  rulers 
had  no  longer  to  vie  with  one  another,  as  to  who 
should  be  chief  in  battle,  each  strove  for  the 
State  he  governed  to  produce  the  finest  works  of 
art.  The  silversmith’s  art  was  in  especial  demand, 
it  being  held  in  greater  estimation  in  Italy  than  in 
any  other  part  of  Europe,  thus  gaining  for  those 
who  produced  such  work  a higher  social  position,  and 
accounting  in  a great  measure  for  the  rapid  im- 
provement that  was  now  made  in  this  artistic  land. 

At  first  the  workers  in  silver  were  pupils  of 
sculptors.  Of  them  they  learnt  design  and  com- 
position, but  many  of  the  apprentices  soon  excelled 
their  masters,  and  a few  years  later  we  find  that 
most  of  the  great  sculptors  commenced  their  career 
in  the  workshops  of  a silversmith.  Thus,  again,  the 
arts  of  sculpture  and  silver- working  are  brought 
together. 

It  was  only  during  the  thirteenth  century  that 
Gothic  art  held  its  sway  in  Italy,  but  during  that 
time  many  great  works  were  created.  It  will 
be  impossible  to  give  more  than  a rapid  glance  at 
this  bright  epoch  in  the  history  of  the  silversmith’s 
art.  As  an  example  of  the  universal  excellence  of 
the  work  produced  in  Italy,  I cannot  do  better 
than  describe  the  chalice  of  this  period.  The  bowl 
is  most  elegant  in  shape,  the  sides  forming  a grace- 
ful curve ; round  the  lower  part  is  often  a little 
ornament  in  enamel.  The  knop,  although  an  im- 
portant part  of  the  whole,  is  subordinate  to  the 
bowl  and  base,  and  was  treated  accordingly.  The 
work  upon  it  was  generally  in  enamel,  each  colour 
being  contained  in  a simple,  but  effective  form. 
The  stem  is  hexagonal,  and  is  either  decorated 
with  a pattern  in  niello  or  enamel,  or  divided  into 
little  compartments  with  a deep  edge,  which  pro- 
duces effect  by  its  shadow.  The  base  is  the  member 
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whicli  gave  the  artist  the  greatest  scope  for  dis- 
playing his  skill,  and  he  took  advantage  of  it  to 
the  utmost.  It  was  usually  divided  into  six  or 
eight  lobes,  and  upon  these  were  represented 
various  subjects  in  enamel  or  niello,  and  although 
the  figures  were  so  small,  they  were  admirably 
composed  and  drawn,  the  border  of  each  division 
being  richly  ornamented  with  a minute  pattern, 
and  the  part  of  the  base  between  that  upon  which 
the  subjects  Avere  executed,  being  covered  with  a 
beautiful  design  in  low  relief. 

The  Church  now  had  command  of  enormous 
revenues,  and  it  was  in  costly  metal  work  that  the 
best  means  were  found  of  investing  its  surplus 
funds.  This  accounts  for  the  numerous  and  costly 
altar  frontals  which  were  made  during  the  Middle 
Ages  for  the  cathedrals  of  Italy.  Upon  them  the 
greatest  artists  worked,  and  they  are  worthy 
illustrations  of  the  Avonderful  skill  of  the  Italian 
silversmiths. 

The  fifteenth  century  in  Italy  is  chiefly  remark- 
able for  the  Avorks  in  bronze  that  v'^ere  then 
created.  It  is  at  once  noticeable  to  every  student 
of  art  history  that  gold  first  claims  the  attention  of 
a nation  AA^hen  in  the  infancy  of  art.  Silver  is  next 
used  as  a medium,  in  which  to  express  their  ideas 
of  beaut}’.  "When  their  art  is  fully  developed, 
the  precious  metals  are,  of  course,  still  used  in 
their  proper  sphere ; but  we  also  find  that  the 
b.iser  metals,  and  especially  bronze,  are  much  em- 
ployed, as  in  that  material  the  artist  can  carryout 
ideas  that  would  be  impossible  in  the  more  costly 
metals.  Xow,  instead  of  toAvn  striving  against 
town,  as  to  AAhich  should  possess  the  most  massive 
object  in  gold  or  siUer,  we  find  one  endeavouring 
to  outbid  the  other,  to  secure  the  services  of  the 
most  skilful  artist  of  the  day  to  execute,  perhaps, 
some  small,  but  perfect  piece  of  work. 

From  the  middle  of  the  thirteenth  century  to 
the  termination  of  the  fifteenth,  the  metal  Avork 
created  by  the  Italian  artists  Avas  of  the  greatest 
beauty ; the  forms  AA’ere  then  both  pure  and  correct, 
and  it  Avas  the  study  of  ancient  art  that  brought 
about  this  splendid  result.  The  style  of  these  Uvo 
centuries  in  Italy  is  one  peculiar  to  herself,  and  of 
AAdiich  she  may  indeed  be  proud.  Although  it  Avas, 
in  a certain  sense,  a reA’ival  of  the  old  traditions, 
it  Avas  to  the  sixteenth  century  that  the  term  of 
the  “Century  of  the  Renaissance”  has  been  given. 

The  sixteenth  century  AA’as,  a.bove  all  others,  a 
time  Avhcri  classical  subjects  wore  most  produced, 
the  silA-ersoiiths  being  among  the  first  to  conform 
to  the  popular  taste.  Indeed,  the  style  noAv 
practised  Avas  well  suited  to  the  commoner  objects 
executed  in  gold  or  sih’er,  but  it  is  doubtful  if  the 
grandeur  of  the  two  preceding  centuries  could  be 
nLtaine  1 in  their  larger  and  more  ambitious  Avorks. 

One  great  reason  Avhy  the  Avork  of  the  latter 
part  of  this  century  did  not  reach  the  high 
standard  of  the  sixteenth  is  to  be  found  in  the 
fact  that  the  artist  and  the  Avorkman  ceased 
i ) be  one  and  the  same  individual.  The  designer 
Avas  noAv  a person  in  a higher  social  position  than 
the  plebeian  artisan  AA’ho  executed  his  thoughts. 
Here,  thmi,  Avas  the  beginning  of  this  fatal  breach, 
which  has  done  more  injury’,  and  more  to  prevent 
future  progress,  than  all  else  to  this  noble  branch 
of  the  industrial  arts. 

But,  just  before  this  fatal  change  took  place, 
there  lived  an  artist,  Avho  seemed  to  unite  in  him- 


self the  genius  that  usually  falls  to  the  share  of  a 
generation  of  artists. 

Benvenuto  Cellini  is  the  artist  of  all  others  who 
represents  the  silversmiths  of  the  revival,  as 
Michael  Angelo  and  Raphael  represent  the  painters 
and  sculptors.  He  Avas  born  at  Florence  in  the  y’ear 
1500,  and  at  the  age  of  thirteen  was  placed  in  the 
workshop  of  Michael  Agnelo.  The  first  work  of 
which  he  speaks  in  his  memoirs  is  a silver  buckle  ; 
upon  it  were  represented  in  low  relief  cupids  and 
grotesque  heads,  intermingled  with  foliage.  When 
nineteeu  years  of  age,  he  went  to  Rome,  and,  during 
the  two  years  he  resided  in  that  city,  devoted 
himself  principally  to  the  study  of  ancient  ex- 
amples. He  then  visited  various  places,  and 
amongst  others  his  native  town;  but  in  1523  a 
quarrel  obliged  him  to  quit  Florence,  and  he  again 
returned  to  Rome,  where  he  remained  until  1537, 
and  it  Avas  at  this  time  that  he  gained  much  of  bis 
renoAvn.  In  1540,  Cellini  paid  his  second  visit  to 
Paris,  and  remained  five  years  at  the  French  Court, 
during  Avhich  time  he  executed  many  important 
Avorks  for  Francis  I. 

Had  Ave  not  the  short  account  by  Vasari  of  this 
remarkable  man,  and  if  there  Avere  only  his  OAvn 
autobiography  by  Avhich  to  judge  of  his  merit  as 
an  artist,  Ave  might  Avell  have  doubted  if  the  vast 
reputation  of  this  artist,  workman,  and  author, 
Avas  not  gained  more  by  his  pen  than  by  works  of 
his  creation.  Let  us,  however,  form  our  opinion 
of  him  as  a citizen,  from  the  Avell-known  memoirs 
in  Avhich  he  gives  such  a graphic  description  of 
his  various  doings ; and,  as  an  artist,  from  what 
another  says  of  his  Avork ; and  before  Cellini  is 
accused  of  being  a man  of  the  Avorst  character, 
Ave  must  consider  the  state  of  society  at  the 
time  in  Avhich  he  lived.  All  the  dangerous  vices 
of  a highly  cultivated  people  Avere  alloAved  to 
flourish  Avithout  any  restraint  Avhatever ; but, 
iiotAvithstandingthis,  Cellini  has  painted  himself  in 
no  enviable  light.  As  an  artist,  however,  he  must 
have  bad  the  highest  position,  and  his  works  were, 
without  doubt,  held  in  the  greatest  estimation. 

The  Italian  biographer,  in  his  ‘ ‘ Lives  of  Painters 
and  Sculptors,”  speaks  of  him  in  the  folloAving 
gloAving  terms: — “Benvenuto  Cellini,  citizen  of 
Florence,  at  present  a sculptor,  in  his  youth 
cultivated  the  goldsmith's  business,  and  had  no 
equal  in  that  branch  for  many  years,  nor  in  making 
fine  figures  of  alto  and  basso-relievo,  and  every 
other  Avork  belonging  to  that  ingenious  art.” 

Before  Ave  take  leave  of  the  great  Florentine 
artist,  I must  mention  that  he,  like  Theophilus, 
wrote  a treatise  on  the  silversmith’s  art.  In  this 
he  describes  the  method  of  making  jewellery, 
composed  of  gems,  the  composition  and  application 
of  niello,  the  art  of  filagree,  enamelling,  jewellery 
properly  so-called,  that  is  the  art  of  forming,  from 
sheet  gold  or  silver,  the  little  figures  Avith  Avhich  he 
so  richly  decorated  his  work.  He  also  speaks  of 
the  engraAdng  of  coins ; but  the  most  interesting 
portion  is  that  Avherein  he  explains  the  process  of 
making  gold  and  silver  vases,  and  silver  statues 
of  even  the  size  of  life.  One  method  of  ornamenta- 
tion much  used  during  the  sixteenth  century,  and 
Avhich  received  so  much  attention  from  Cellini,  is 
damascening,  or  the  art  of  forming  designs  in  gold 
or  silver,  on  iron,  bronze,  or  other  hard  metal. 
This  is  one  of  the  most  interesting  processes  used  in 
the  decoration  of  metal  Avork,  and  I am  able  to 
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illustrate  the  method  of  producing  this  work  by 
two  specimens,  the  one  in  an  incomplete  stage, 
and  the  other  the  same  design  finished. 

Spain  was  one  of  the  first  countries  to  follow  the 
great  example  set  by  Italy.  This  may  be  explained 
by  the  frequent  intercourse  then  existing  between 
these  two  nations,  and  also  through  the  unsettled 
stade  of  their  art  after  the  evacuation  of  the  country 
by  the  Moors.  It  was  now  that  the  discovery  of 
the  Yew  World  poured  into  Spain  a hitherto  un- 
heard of  supply  of  the  precious  metals,  es|3ecially 
of  silver ; and,  as  one  would  suppose  of  a people  so 
devoted  to  their  religion,  large  quantities  of  these 
riches  were  made  into  church  plate,  and  given  to 
various  cathedral  s and  churches  throughout  the  land. 

Perhaps,  after  Italy,  in  no  other  country  of  Europe 
flourished  so  beautiful  and  characteristic  a style 
as  that  which  was  developed  by  the  Germans 
during  the  sixteenth  century ; and,  what  adds  an 
Pi,dditional  interest  to  it  is,  that  it  is  a national  art, 
a creation  of  their  own,  and  not,  as  was  the  case 
with  the  other  countries,  a direct  copy  of  the 
Italian  Eenaissance.  At  the  commencement  of  the 
century,  the  traditions  of  Gothic  art  were  much 
adhered  to,  the  constructional  lines  of  that  style 
being  generally  used,  but  they  were  greatly  modi- 
fied, and  afterwards  almost  entirely  superseded  by 
the  vegetable  forms,  which,  at  first,  were  only 
entwined  round  them,  but,  by  degrees,  these  orna- 
mental branches  formed  the  essential  part  of  the 
design  in  much  of  their  silver  work.  This  peculiar 
characteristic  was  impressed  upon  their  art  by  an 
eminent  group  of  artists,  at  the  head  of  whom  was 
Albert  Durer,  and  the  style  of  which  I speak  will 
at  once  be  detected  in  many  of  his  etchings.  The 
work  that  was  now  produced  in  Germany  does 
not,  of  course,  bear  comparison  with  the  master- 
pieces of  the  Italian  silversmiths,  but  this  German 
art  has  a grandeur  of  its  own,  which  can  only  be 
obtained  by  earnest  endeavour  in  an  original  style. 
This  is  not  the  time  at  which  to  expect  great 
works  to  be  created  for  religious  use,  especially  by 
the  country  which  gave  birth  to  the  Eeform_ation, 
but  at  Augsburg  and  Nuremberg  were  manufac- 
tured every  class  of  secular  metal  work  in  the 
greatest  profusion.  The  artists  of  Nuremberg  pre- 
served in  their  work  that  German  feeling  of  which 
I have  spoken  longer  than  their  brethren  of  Augs- 
bui’g,  but  in  the  latter  part  of  the  century,  nearly 
all  the  silver  work,  especially  that  composed  of 
figures  and  ornament  in  low  relief,  closely  re- 
sembles that  of  Italy.  In  the  form  of  their  vases, 
they  still  preserve  their  originality ; and  the 
arabesques  with  which  these  object  were  often 
decorated,  are  beautiful  in  design,  and  exquisite  in 
workmanship. 

In  France,  it  was  during  the  reign  of  Francis  I. 
that  this  style  reached  the  height  of  its  power. 
The  king,  having  seen  the  productions  of  Italian 
art,  determined  that  his  own  countrymen  should 
have  the  benefit  and  example  of  the  greatest 
masters.  Together  with  eminent  painters  and 
sculptors,  Benvenuto  Cellini  was  invited  to  the 
French  Court,  and  by  these  artists  was  the  cinque- 
cento  introduced  and  developed  in  France. 

We  have  now  reached  a period  in  the  history  of 
the  silversmith’s  art  at  which  I desire  to  draw 
particular  attention  to  England.  Not  that  the 
work  produced  in  this  country  during  the  fifteenth 
century  is  worthy  to  be  classed  before  that  of  the 


other  nations  of  Europe,  but  because  the  art  of 
this  land  is  naturally  of  the  greatest  interest  to  us; 
and,  moreover,  I do  not  think  we  should  be  satis- 
fied with  the  state  of  this  industry  in  England  at 
the  present  moment ; and  if  my  humble  efforts  to- 
night are  to  lead  to  any  practical  result,  it  will  be 
necessary  to  follow  more  closely  the  history  of  this 
art  in  our  own  country,  and  to  devote  but  few 
words  to  the  silver  work  of  other  nations. 

It  is  sad  to  find  that  the  records  we  have  of 
silver  plate  in  England  during  the  sixteenth 
century  relate  more  to  destruction  than  creation. 
But  for  the  wholesale  spoliation  which  now  befel 
the  goods  of  the  Church,  what  art  treasures  would 
have  yet  remained  to  us  ! 

It  is  usual  to  credit  Henry  VIII.  with  hamng 
effected  the  whole  of  the  ruin  which  now  befel 
ecclesiastical  property,  but  in  the  reign  of  his 
son,  Edward  VI.,  many  of  the  parish  churches 
retained  their  origmal  plate.  It  was  not, 
indeed,  until  Queen  Elizabeth  allowed  all  the 
churches  to  be  sacked  of  tV.e  last  remnants  of 
these  “ monuments  of  superstition,”  that  almost 
everything  was  swept  away.  Before  this,  however, 
a gradual  devastation  had  been  steadily  going  on, 
for  in  the  last  year  of  the  reign  of  Edward  VI.,  by 
order  of  the  Commissioners,  nearly  all  Vv^as  seized 
but  a few  chalices,  the  number  and  size  of  those 
being  left  according  to  the  size  of  the  congregation. 
But  even  these  could  not  long  bo  spared,  for 
directly  after  came  injunctions  from  the  king  that 
all  “ monuments  of  feigned  miracles  ” were  to  be 
ruthlessly  extinguished.  The  chalice  in  Avhich  the 
mass  had  been  celebrated  came  under  this  ban,  and 
but  few  escaped  its  dire  influence. 

In  the  churchwardens’  accounts  for  the  jmar 

1552,  in  very  many  parishes,  will  be  found  an  entry 
relating  to  the  exchange  of  the  chalice  and  paten 
for  a communion  cup.  But  these  new  objects  had 
but  a short  life,  as  upon  the  accession  of  Mary  in 

1553,  they  were  not,  of  course,  considered  fit  for 
the  restored  ritual  of  the  Church  of  Eome.  The 
respite  granted  to  religious  art  during  the  short 
reign  of  Queen  Mary  was,  however,  of  no  avail,  as 
her  half-sister,  Elizabeth,  was  a most  inveterate 
enemy  to  all  Popish  belongings. 

In  1659,  at  the  visitation  of  Matthew  Parker, 
he  inquires  if  within  the  diocese  of  Canterbury, 
“ they  do  minister  in  any  prophane  cuppes,  bovvdes 
dishes,  or  chalices  hitherto  used  at  masse,  or  els  in 
a decent  communion  cuppe  provided  and  kept  for 
the  same  purpose  only.”  The  consequence  of  this 
untiring  search  is  the  almost  entire  destruction 
of  pre-Eeformation  ecclesiastical  silver-work. 

‘ ‘ The  fair  and  comely  communion  cup  of  silver, 
and  a cover  of  silver  for  the  same,  which  may  also 
serve  for  the  ministration  of  the  communion  bread, 
which  the  Commissioners  of  Queen  Elizabeth 
directed  to  be  used  in  every  parish  in  England, 
is  too  well  known  to  need  much  description. 
Numerous  examples  are  to  be  met  with  all  over 
England.  It  is  very  remarkable  what  exact 
uniformity  of  design  was  always  maintained  in 
these  Elizabethan  chalices.  The  bowl  is  always 
of  the  same  elongated  form,  somewhat  resembling 
an  inverted  bell.  As  the  feeling  became  less 
Popish,  so  the  bowl  of  the  chalice  was  made 
to  turn  outwards  at  the  edge,  until  at  hngth  it 
was  almost  the  shape  of  a goblet.  Eound  it  is  an 
■engraved  band,  '■'-omposed  of  two  double  lines, 
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■Nvliicli  interlace  in  precisely  the  same  way  in 
nearly  every  example,  the  space  between  being 
tilled  by  a running  pattern  composed  of  con- 
ventional foliage.  The  stem  is  still  divided  into 
two  parts  by  the  knop,  which  is,  however,  much 
smaller.  The  foot  is  now  always  round,  and  some 
of  its  mouldings  are  worked  into  small  flutings. 
It  will  be  seen  that  it  is  an  object  to  which  the 
term  cup  is  more  applicable  than  that  of  chalice, 
especially  as  no  sacred  monogram,  or  other  emblem 
to  mark  their  religious  use,  is  often  found  forming 
part  of  the  ornamentation  of  the  communion  cup. 

The  similarity  in  shape  and  design  of  these 
vessels  seems  to  point  to  some  regulation  pattern 
being  at  one  time  ordered,  but  no  such  injunction 
has  yet  been  discovered.  These  chalices  were 
auostly  made  in  London,  Norwich,  York,  and 
Exeter,  a very  slight  deviation  in  the  shape  of  the 
bowl  being  observable  in  those  made  in  the  various 
localities.  The  Norwich  chalices  are  noted  for  the 
greatest  divergence  from  the  usual  pattern.  The 
silversmiths  of  this  city  made  the  bowl  wider  and 
with  straighter  sides  than  is  found  elsewhere. 
This  form  of  communion  cup  continued  in  favour 
until  about  the  middle  of  the  next  century,  but 
after  1600  the  type  degenerates. 

Flagons  which  came  into  use  during  the  reign  of 
■Queen  Elizabeth,  and  took  the  place  of  the  cruets 
of  former  days,  became  now  a necessity  of  the 
time  from  the  increased  use  of  vdne  at  the  com- 
munion. Some  of  these  were  of  great  size  ; two  in 
Frome  Church,  lately  turned  into  other  church 
plate,  held  nearly  a gallon  each.  These  were  long 
straight-sided  vessels,  with  good  bold  bases  and 
well-shaped  covers.  The  average  quantity  of  wine 
used  at  this  church  in  1575,  for  the  10  communions 
in  one  year,  for  a population  of  5,000,  was  fully 

ten  quarts  of  sacke  ” upon  each  occasion  ! 

"When  we  turn  to  secular  plate,  we  find  that  the 
hanap  was  the  object  upon  which  the  silversmith 
-could  best  display  his  artistic  power  and  skill  of 
execution.  There  is  a beautiful  specimen  at 
the  Mercers’-hall,  which  illustrates  the  style  at 
beginning  of  the  century.  It  is  also  interesting 
as  being  the  earliest  known  that  is  hall-marked. 
The  Elizabethan  hanap,  although  not  so  well 
known  as  the  chalice  of  the  same  date,  is  still  to 
be  found  in  the  cabinet  of  many  collectors  of  old 
English  plate,  the  style  of  ornamentation  being 
very  similar  to  that  upon  the  chalice. 

During  this  century,  the  salt-cellar  was  made  in 
various  shapes.  The  first  type  was  tliat  known  as 
the  hour-glass  salt.  About  the  middle  of  the  cen- 
tury, it  became  an  object  of  more  beauty  and  im- 
portance, being  generally  square  and  highly  en- 
riched with  7'epousse  and  engraved  work.  At  the 
end  of  the  century,  we  come  to  the  circular  or 
bell-shaped  salts.  These  were  made  in  three  tiers, 
the  two  lower  compartments  holding  the  salt  and 
the  upper  forming  a pepper-castor.  Although  not 
deficient  in  ornamental  effect,  they  cannot  be  favour- 
ably compared  to  the  types  before  mentioned. 

The  rose-water  dish  gave  the  silversmith  every 
Bcopefor  displaying  his  power  of  design,  and,  from 
remaining  examples,  we  see  that  of  this,  by  many, 
every  advantage  was  taken.  This  is  the  ca-,e  in  a 
beautiful  specimen  belonging  to  the  Mirchant 
Taylors’  Company.  In  the  centre  is  a coat  of  arms 
in  high  relief  ; round  this  are  six  panels,  contain- 
ing, sritemately,  dolphins  and  convejjlior.al  vege- 


table forms,  all  executed  in  repouss^  work.  The 
mazer  bowls  also  received  enrichment  from  the 
silversmith,  the  silver  rim  placed  round  these 
wooden  bowls  to  increase  their  depth  being  ofteru 
highly  decorated. 

It  was  during  this  century  that  apostles’  spoons 
came  into  such  general  use,  they  being  the  fashion- 
able christening  present  of  the  period,  the  wealthy 
giving  a complete  set,  and  the  poor  a single  spoon, 
having  upon  it  the  patron  saint  of  the  donor,  or 
the  saint  in  whose  honour  the  child  is  named. 
During  the  time  Holbein  was  Court  painter  in  this 
country,  he  found  leisure  to  make  some  beautiful 
drawings  for  gold  and  silver  work ; but,  although 
these  drawings  are  most  exquisite  designs  for  silver 
objects,  none  of  the  English  silversmiths  seem  to 
have  been  sufficiently  skilful  to  follow  the  example 
he  set  them. 

The  most  important  productions  of  the  silver- 
smiths in  England  during  the  seventeenth  century, 
were  the  large  drinking  vessels,  known  as  grace 
cups,  or  loving  cups.  These  are  all  very  much  alike 
in  style,  generally  being  composed  of  a bowl 
covered  with  ornament  in  low  relief,  surmounted 
by  a cover  of  open  or  pierced  work,  and  in  form 
somewhat  resembling  a steeple  ; the  stem  is  often 
composed  of  acanthus  leaves,  with  baluster-shaped 
mouldings,  the  foot  being  round,  and  some  of  its 
members  ornamented  with  flutings  ; others  with  a 
small  running  pattern.  Many  of  the  City  com- 
panies still  possess  examples  of  these  grace  cups, 
and  they  often  bear  the  name  of  the  warden  who 
presented  them  to  the  company. 

Repousse  work  in  high  relief  seems  not  to  have 
come  much  into  fashion  before  the  time  of  Charles 
II.,  but  after  his  time,  the  large  tankards,  and  par- 
ticularly caudle  cups  and  trays,  were  covered  Avith 
bold  repousse  work,  to  the  exclusion  of  the  former 
style  of  J ames  and  Elizabeth.  During  this  century 
a large  ainount  of  engraved  ornament  was  ap- 
plied to  smaller  objects,  especially  to  watch  cases. 

As  the  use  of  wine  became  more  general  in  the 
Church  of  England,  so  the  chalice  increased  in  size. 
In  many  places  we  find  a kind  of  grace  cup,  or 
hanap,  amongst  the  Church  plate,  probably  the  gift 
of  some  rich  parishioner.  These  large  cups,  with 
covers,  were  silver  gilt,  with  ornamental  open 
work  forming  the  steins.  These  vessels,  Avhich 
have,  as  yet,  received  but  little  attention,  consider- 
ing their  interest  and  beauty,  are  mostly  of  the 
first  quarter  of  the  seventeenth  century.  A very  fine 
one  is  to  be  seen  at  Yarlington,  in  Somersetshire, 
and  another  at  Horsington,  in  thesamecounty.  The 
height  of  the  Horsington  cup  is  20  inches,  and  the 
bowl  is  five  inches  in  diameter,  this  being  about 
the  usual  size  for  these  vessels.  The  ornamenta- 
tion on  the  cover  is  similar  to  that  in  the  Yarling- 
ton cup,  showing  a common  type.  These  hanaps 
were  probably  used  as  a supplemental  chalice, 
when  the  ordinary  vessel  Avould  not  hold  enough 
wine.  No  doubt  many  of  these  interesting 
specimens  would  be  found,  were  our  country 
churches  searched. 

In  the  reign  of  Charles  I.  was  continued,  and 
probably  for  the  last  time  practised,  a custom  most 
beneficial  to  this  industry.  On  every  New  Year’s 
Day  each  noble,  each  noble  lady,  and  every  member 
of  the  Eoyal  household,  down  to  the  knight,  was 
accustomed  to  offer  the  king  a present,  according 
to  their  station.  At  this  time,  in  fact,  all  the 
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Eoyal  servants  of  gentleman’s  rank  gave  a New 
Year’s  gift,  in  proportion  to  the  rank  tkey  held, 
generally  doing  so  in  kind;  that  from  the  nobles, 
however,  being  in  money.  Thus  Dr.  Harvey  (the 
discoverer  of  the  circulation  of  the  blood)  gives  a 
box  of  marmalade,  and  he  has  sent  him  in  return 
a present  of  24  ounces  of  plate,  each  person  receiv- 
ing as  an  acknowledgement  some  work  in  silver, 
according  to  the  largeness  of  their  offering.  In 
1640,  forty- two  persons,  members  of  the  household, 
had  presents  in  silver.  The  sergeant  of  the 
scullery  gives  a basket  of  coals,  and  receives  10 
ounces  of  plate;  and  one  giving  a red  Turkey 
carpet  received  a present  weighing  300  ounces. 
The  gift  from  the  king  was  usually  half  the  value 
of  the  present  he  had  received  from  his  subject — 
the  honour  of  giving  an  offering  to  so  exalted  a 
personage  having  to  compensate  the  donor  for  the 
other  half. 

By  means  of  this  custom,  a considerable  number 
of  works  in  silver  were  annually  scattered  over  the 
country.  In  the  manuscripts  of  Sir  Henry  Mild- 
may,  the  keeper  of  the  jewels  for  Charles  I.,  is 
recorded  the  weight  of  every  present  given  by  the 
king  during  his  tenure  of  office.  Amongst  these 
same  records,  there  is  one  dated  September  23rd, 
1647,  which  curiously  illustrates  the  mode  of 
living  at  that  time,  being  the  order  from  the  Com- 
mittee of  Eevenue  to  Sir  Henry  Mildmay,  to  send 
the  following  articles  for  the  king’s  use,  when  a 
prisoner  at  Hampton-court  : — One  gilt  salt, 
“Tobias”;  12  gilt  trencher  plates,  crowned  E; 
two  knives;  one  fork,  gilt;  two  saucers,  white; 
two  spoons,  gilt.  Thus  we  see  at  this  time  even 
the  king  had  only  one  fork  allowed  him,  although 
12  silver  plates  were  deemed  necessary. 

The  civil  war  of  this  period  caused  great  des- 
truction to  domestic  silver  work.  The  Eeformation 
had  swept  the  Church  plate  away,  and  now  to 
supply  means  with  which  to  carry  on  the  deter- 
mined struggle  in  this  disastrous  war,  an 
enormous  quantity  of  plate  used  in  the  house- 
hold was  consigned  to  the  crucible. 

We  now  come  to  the  reign  of  Queen  Anne,  some- 
times called,  in  England,  “the  Augustan  age.” 
Certainly,  during  her  reign,  great  excellence  was 
reached  in  this  art,  whether  as  regards  her  coinage, 
or  silver  work  in  general,  for  all  purposes  but  that 
of  the  Church.  At  this  period,  the  chief  means  of 
decoration  were  chasing,  fluting,  and  ribbing,  with 
a large  use  of  the  acanthus  leaf. 

The  introduction  of  tea  led  to  a great  develop- 
ment of  silversmiths’  work.  The  greater  number 
of  the  tea-caddies  (lately  so  much  sought  after) 
are  mostly  of  this  date.  Cream  jugs,  tea-pots, 
tea-urns,  and  tea-kettles  naturally  followed  the 
demand  for  the  novelty,  and  led  to  a considerable 
manufacture  of  new  designs. 

But,  although  domestic  silver-work  made  great 
progress  in  style,  the  Church  plate  became  more 
and  more  debased,  and,  by  1720,  the  chalice  had 
lost  all  beauty,  and  somewhat  resembled  a large 
wine-glass. 

Most  of  the  work  of  this  century  was  done  by 
men  of  small  means,  who  had  usually  two  or  tliree 
workmen  only.  It  was  not  until  quite  the  end  of 
this  period  that  large  factories  were  formed  for  the 
production  of  silverwork.  Amongst  the  first  of 
these  was  that  of  Eundell  and  Bridge,  who  em- 
ployed FJaxman  to  design  for  them; 


Few  industries  have  had  to  struggle  through 
more  difficulties,  restrictions,  and  penalties  than  | 
that  of  the  silversmith  ; difficulties  beginning  so 
far  back  that  their  origin  is  obscure,  but  they 
were  much  felt  in  the  fifteenth  century,  still  j 

more  so  in  the  sixteenth,  when  it  was  forbidden  I 

to  work  in  a back  street.  In  the  seventeenth  and  I 

eighteenth  centuries  the  law  was  again  more  strict,  i 

making  the  crime  of  forging  a die-mark  to  bO’ 
punishable  by  hanging,  and  forbidding  any  ex-  1 
portation.  "With  such  numerous  hindrances,  it  is 
wondrous  how  the  silversmith’s  art  has  flourished 
at  all  in  this  country,  and  produced  such  works  as 
it  has.  If,  with  all  these  restrictions,  so  much  has 
been  accomplished,  how  much  more  might  have  J 

been  done  had  the  trade  been  as  free  as  other  art  , 

industries.  Of  one  thing  we  may  be  certain,  that, 
whatever  preservation  or  value  marks  are  to  plate, 
the  decadence  of  modern  times  commenced  as  soon 
as  a tax  was  laid  on  silver-work.  This  had  it& 
beginning  in  the  time  of  George  I.,  with  6d.  an 
ounce,  and  went  on — with  a short  interval  between 
1758  and  1784 — increasing  up  to  1815,  since  which 
}nar  it  has  been  Is.  6d.,  with  also  a tax  on  every  one 
dealing  in  silver ; so  that,  in  fact,  there  is  a double 
tax. 

I will  now  ask  for  your  patience  but  a few 
moments,  while  I briefly  state  the  present  condition 
of  this  art.  In  Germany,  some  very  fair  work  is 
produced,  but  chiefly  of  a heavy  character,  chased 
in  the  Eenaissance  or  classical  style.  Italy  and 
Spain  may  be  classed  together,  each  being  clever 
in  small  objects,  and  the  latter  country  is  particu- 
larly famous  for  her  damascened  productions. 
France  is  deserving  of  high  praise  for  her  nineteenth 
century  plate  ; the  figures  with  which  French 
artists  enrich  their  work  being  admirably  designed 
and  modelled.  America  is  at  present  making  the 
most  rapid  advancement  in  the  silversmith’s  art ; 
from  her  we  have  much  to  learn,  if  not  to  fear. 

I have  spoken  of  the  excellence  obtained  by  the 
Greek  artists,  and  of  the  perfection  of  the  silver- 
smith’s art  in  Italy,  and  also  of  our  own  success  at 
the  time  of  Queen  Anne,  but  it  is  not  so  easy  to 
speak  of  our  present  or  future  greatness  in  this 
art. 

There  may  be  many  opinions  as  to  the  reason  of 
this  decadence,  but  there  can  be  no  difference  as  to 
a fact,  which  all  must  admit,  that  since  the  art  has 
been  subjected  to  the  trammels  of  the  Excise,  it  has 
degenerated.  In  mentioning  this,  it  is  not  to  tie 
anyone  to  the  opinion  that  it  is  through  this  con- 
nection of  a tax  with  labour,  but  simply  to  note  a 
concurrence ; and.  if  it  can  be  shown  that  other 
nations  are  making  progress,  and  have  not  this  tax 
to  contend  v/ith,  and  that  this  art  has  been  de- 
generating in  England  ever  suice  we  have  had  a ' 
tax,  the  question  may  then  be  fairly  left  for  every- 
one to  answer  according  to  the  bias  of  his  own 
mind.  I may  be  permitted  to  remark  that  the  bias  ; 
of  my  own  mind  is  very  distinct  upon  this  point.  | 
But  there  are  so  many  conflicting  influences,  as  to 
make  it  difficult  to  get  at  the  real  truth  of  the  case. 
Thus,  I know  of  one  silversmith  who  wished  the 
tax  to  be  twice  as  much  as  it  is  now,  and  that 
simply  because  it  might  prevent  any  fresh  opponent 
from  having  an  establishment  near  him.  Now, 
this  man  stated  exactly  the  usual  protectionist  feel- 
ing against  all  rivalry ; but  the  spirit  of  the  age  is 
for  open  competition,  as  no  art,  no  profession,  nor 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Map.ch  19,  1880. 


379 


any  industry  can  ever  become  general  if  surrounded 
with  restrictions  and  difficulties.  It  so  happens 
that  the  Avork  of  the  silversmith — the  industry 
always  placed  before  every  other  art-industry — is 
the  only  one  noAv  subjected  to  the  control  of  the 
tax  officer,  and  to  the  penalties  and  endless  fines 
which,  in  some  form  or  another,  harass  the  v/orker 
in  the  precious  metals.  That  they  are  serious  im- 
pediments to  art  progress  is  my  earnest  comuction. 
We  are  all  acquainted  Avith  the  liberal  professions 
and  the  liberal  arts,  but  aa-c  hear  nothing  about 
the  liberal  trades.  A man  is  proud  to  be  thought 
a doctor,  a laAvj^er,  a clergyman,  or  a painter,  and 
Avhy  should  he  not  be  proud  to  be  an  art  silver- 
smith ? Without  doubt,  the  question  will  soon 
have  to  be  solved,  Iioaa^  are  AA^e  to  rectify  this  error  ? 
The  doctor  has  his  medical  school  and  hospital, 
the  clergyman  his  college,  and  the  painter  his 
academj',  in  which  to  ensure  a careful  training, 
but  AA’here  is  the  silversmith  to  learn  his  liberal 
art? 

In  France,  or  Germany,  the  master  is  often 
artist,  Avorkman,  manufacturer,  and  merchant 
combined ; technical  education  being  more  com- 
mon in  those  countries  than  Avith  us.  But  in 
England  the  master  is  generally  a man  Avho  does 
nothing  himself  but  receive  the  orders  given  to 
him  ; he  hands  these  on  to  his  foreman,  who  dis- 
tributes the  work  amongst  the  workmen.  Naturally, 
individual  skill  and  merit  occasionally  comes  to  the 
front,  and  from  our  division  of  labour  great  success 
has  been  obtained  in  various  processes  ; but  as  to 
the  certainty  of  a good  result,  who  Avould  think  of 
apprenticing  his  son  to  a silversmith,  if  he  had  any 
other  branch  in  life  open  to  him  ? And  thus,  the 
result  of  our  doings  in  modern  times  have  been, 
that  during  the  reign  of  George  IV.  we  had  the 
“king’s  pattern”  epoch,  and  that  noAv  we  have 
come  to  the  “ fiddle  pattern”  era,  and  this  Ave  can 
only  manufacture  in  three  or  four  places  in 
England,  Avhereas  a steam-engine  can  be  made  in 
hundreds  of  toAA'iis  and  villages  of  this  kingdom. 

Now,  this  state  of  things  can,  as  far  as  I am  able 
to  see,  be  only  obAuated  by,  firstly,  the  repeal  ot 
the  duty,  and  this  is  in’espective  of  the  question  of 
hall-marking.  Hall-marking  existed  long  before 
the  duty,  and  there  is  no  reason  Avhy  it  should  not 
continue  long  after  the  tax  has  been  removed,  if  it 
should  bo  thought  adAusable.  My  hope  is  that,  at 
no  A'ery  distant  time,  a thorough  reform  may  be 
effected.  I ask  for  nothing  less  than  perfect 
freedom.  I Avould  then  suggest  that  a great 
change  should  be  attempted  in  the  teaching  of 
apprentices  to  this  art,  it  being  now  too  often 
learnt  by  the  rule  of  thumb. 

V e have,  as  I pointed  out,  schools  for  instruction 
in  the  liberal  professions,  and  if  this  art  is  to  be 
great  in  England,  we  must  have  a grand  central 
school,  in  Avhich  a thorough  education  can  be  given 
to  the  sih’ersmith — a A-eritable  college  for  metallic 
art.  Y\  ith  such  a college  in  Avhich  to  train  those 
who  Avnsh  to  follow  this  beautiful  art,  we  may 
reasonably  hcx)e  that  the  silversmith’s  work  of  the 
^ ictorian  age  Avould  soon  be  found  worthy  to  rank 
Avith  the  noblest  Avorks  of  ancient  Greece  and  Italy. 


DISCUSSION. 

Mr.  ’William  Botly  thought  Mr.  Singer’s  remarks 
ought  to  convey  a lesson  to  the  guilds,  and  to 
society  generally.  It  was  much  to  be  regretted  that 


parents  should  shrink  from  apprenticing  their  sons 
to  any  trade,  and  specially  to  such  a one  as  this, 
AAdiich  ministered  so  much  to  the  grace,  beauty,  and 
refinement  of  fife.  The  duty  of  Is.  6d.  an  ounce,  he 
thought,  all  would  condemn  ; and  seeing  the  abimdant 
supplies  of  this  beautiful  metal  which  had  recently  been 
forthcoming,  it  seemed  to  him  that  now  vrould  be  a very 
appropriate  time  for  its  repeal ; when  every  trade  in  the 
country,  and  particularly  the  silversmiths,  Avanted  a little 
fillip.  He  had  lately  had  the  privilege  of  seeing  one  of 
the  most  elegant  chalices,  not  only  in  England,  but  in 
Em’ope,  which  was  presented  to  the  Bishop  of  Inverness, 
on  the  occasion  of  his  golden  wedding.  It  was  set  Avith 
jaspers,  emeralds,  and  other  precious  stones,  and  formed 
a most  beautiful  object.  Considering  the  beautifrd 
works  of  art  which  had  been  seen  in  the  various  exhi- 
bitions, in’  particidar  the  splendid  service  of  plate  pre- 
sented to  the  Hotel  de  Ville  of  Paris,  at  a cost  of 
1,200,000  francs,  which  was,  unfortunately,  destroyed 
at  the  time  of  the  Commune,  they  must  all  admire  the 
art  and  beauty  which  this  interesting  industry  hadjjro- 
duced,  and  hope  that  it  would  become  more  fiourishing. 

Mr.  Fosketh  agreed  that  it  would  be  highly  desirable 
to  take  the  duty  ofi  silver,  but  thought  it  would  be 
necessary  to  retain  the  hall-mark,  so  that  the  public 
might  have  some  security  as  to  what  they  got  for  their 
money.  With  regard  to  artistic  quality  in  the  work, 
he  had  remarked  that,  in  the  case  of  iron,  bronze,  or 
brass  work,  especially  for  ecclesiastical  xrurposes,  you 
could  get  what  price  you  liked  almost  for  good  Avork  ; 
but  in  the  case  of  silver,  the  buyer  did  not  look  so 
much  at  the  AVork,  but  inquired  hoAV  many  ounces  he 
Avas  going  to  have.  If  you  wanted  good  work,  you 
must  be  Avilfing  to  pay  for  it.  Metal  of  any  kind  you 
could  buy  by  the  ounce,  the  pound,  or  the  ton,  accord- 
ing to  the  quantity  you  wanted,  but  art  Avorkmanship 
came  under  a different  category  altogether. 

Mr.  M.  S.  S.  Dipnall  thought  the  lecturer  had  omitted 
one  A'ery  important  factor  in  the  question,  viz.,  the  intro- 
duction of  electro -plate,  since  which,  and  the  easy 
multiplication  of  patterns  by  means  of  the  swage, 
ordinary  fanfifies  were  able  to  deck  their  tables  with  all 
the  elegance  and  apparent  riches  winch  plate  used  to 
giA'o  to  the  tables  only  of  the  noble  and  Avealthy.  The 
use  of  electro-plate  had  hence  largely  replaced  that  of 
silver,  and  to  some  extent  also  the  employment  of  art, 
because  copies  were  multiplied,  instead  of  the  artist 
turning  out  each  article  by  his  oaati  hand  and  skill,  as 
they  had  lately  heard  was  the  case  with  the  Lambeth 
pottery.  If  he  ordered  twenty  cups  from  Lambeth,  they 
Avould  all  slightly  differ  from  each  other,  and  each 
would  have  an  individual  beauty  of  its  OAvn ; and  the 
same  result  would  folloAV  if  he  ordered  twenty  cups  of  a 
silversmith  of  a different  pattern  ; but  it  would  not  be 
so  Avith  a set  produced  mechanically  from  one  model. 
This,  therefore,  formed  an  important  factor  in  the 
decadence  of  the  art.  At  the  same  time,  it  had  added 
immensely  to  the  elegance  of  the  tables,  both  of  the 
imddle  classes  and  the  more  wealthy.  The  best 
qualities  from  the  first  makers  could  not  be  dis- 
tinguished from  silver  by  any  ordinary  inspection. 
Another  matter  which  had  not  been  touched  upon  Avas 
that  of  medals,  Avhich  was  of  great  interest,  and  many 
of  the  specimens  both  here  and  in  Paris  v.^ere  very 
beautifid. 

Mr.  "Watherston  said  he  had  listened  v/ith  melancholy 
interest  Avhile  the  lecturer  held  up  this  trade,  and  quite 
rightly  so,  as  an  awful  example  of  the  disadvantage  of 
protection.  The  trade  suffered  in  a variety  of  ways.  In 
the  first  place,  it  suffered  from  an  excise,  one  of  those 
terrible  inflictions  of  Pitt,  which  extended  and  increased 
as  wars  Avent  on,  until  it  became  33|  per  cent,  of  the 
AMue  of  the  raw  material.  Next,  it  suffered  from  a 
system  of  hall-marking,  which  was  supposed  by  many 
members  of  the  trade  to  be  a great  advantage,  AAffiereas 
it  was  originally  instituted  for  the  very  worst  of  trade 
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union  purposes,  to  prevent  competition  in  the  trade,  and 
instead  of  being  an  advantage,  many  intelligent  men 
•were  convinced  that  it  was  quite  the  reverse.  Again, 
it  had  suffered  from  its  connection  with  a City 
company,  which  he  held  to  he  the  very  worst 
thing  which  could  befaU  any  trade.  Happily  they 
had  lately  had  a Parliamentary  committee,  by  which 
the  duty  had  been  condemned  unanimously ; and 
though,  by  a majority  of  one,  the  committee  recom- 
mended the  system  of  hall-marking  to  be  continued,  the 
minority  consisted  of  Mr.  G-oschen,  Mr.  Muntz,  and  Mr. 
Thomson  Hankey,  three  first-class  men,  so  that  he 
hoped  that  in  a few  years  longer  that  gross  absurdity 
also  would  be  removed.  The  tax  was  unjust,  because 
no  other  trade  was  now  taxed,  and  because  the  silver- 
smith had  to  compete  with  the  electro -plater,  who  paid 
no  duty,  and  who  was  permitted  to  use  marks  so  closely 
resembling  those  on  silver,  that  at  arm’s-length  you 
could  not  tell  them  apart.  His  father  told  him  that  on 
one  occasion  he  went  to  Goldsmiths’  -haU,  and  laid  on 
the  table  some  spoons,^  partly  electro -plate,  and  partly 
real  silver,  and  not  one  member  of  the  Court  could 
tell  which  was  which.  The  year  before  last  he  tried 
the  same  experiment  on  the  President  of  the  Board 
of  Trade  and  fourteen  Members  of  Parliament,  and 
they  were  all  equally  at  fault.  To  show  how  the  trade 
was  declining,  he  might  mention  that  between  1855 
and  1859,  the  weight  on  which  duty  was  paid  dropped 
from  994,000  ounces  to  801,000 ; and  twenty  years  later, 
•with  all  the  development  of  the  wealth  and  trade  of  the 
country,  there  was  again  a decrease  in  five  years  from 
880,000  ounces  in  1875,  to  740,000  oimces  in  1879. 
There  was  thus  a decrease  of  250,000  ounces  in  a period 
of  twenty  years,  during  which  there  had  been  the  most 
wonderful  prosperity  in  the  country.  This  represented 
a wholesale  trade  of  £125,000  a year,  which,  of  com'se, 
meant  a large  number  of  workmen  kept  out  of  the 
trade.  To  revive  the  trade,  four  things  were  necessary  : 
first,  to  remove  the  duty;  secondly,  to  substitute  a 
system  of  volimtary  for  compulsory  hall-marking; 
thirdly,  to  get  rid  of  the  Goldsmiths’  Company ; and, 
lastly,  to  establish  a system  of  technical  education.  Inas- 
much as  the  Goldsmiths’  Company’s  funds  were  the 
absolute  property  of  the  goldsmiths  of  England,  every 
fraction  of  the  money  ha-ving  been  left  for  the  benefit  of 
the  trade,  he  maintained  that  the  company  ought  to 
provide  a system  of  technical  education.  The  appren- 
ticeship system  was  gone,  and  it  was  the  duty  of  the 
company  to  set  on  foot  something  which  should  take  its 
place. ^ In  his  opinion,  the  right  thing  to  do  would  be  to 
establish  scholarships  for  boys  leaving  the  primary 
schools  at  thirteen,  and  to  found  a school,  similar  to  that 
at  Besan^on  and  other  places  in  France,  where  the  boys 
should  continue  their  literary  education,  and  at  the 
same  time  be  instructed  in  the  trade  ; a museum  and 
library  should  also  be  included.  By  the  time  they  had 
reached  the  age  of  sixteen,  such  boys  would  be  eagerly 
sought  after  by  manufacturers,  who  were  now,  owing  to 
the  decay  of  the  apprenticeship  system,  hardly  able  to 
bring  uj)  learners  in  their  own  workshops. 

Mr.  F.  Bramwell  said  the  writer  of  the  paper  had  very 
properly  kept  the  questions  of  the  duty  and  of  the  hall- 
marking distinct.  No  doubt  a duty  of  Is.  6d.  an  ounce, 
on  a material  only  worth  4s.  6d.,  was  enormous,  and  all 
would  agree  that,  so  soon  as  it  could  be  removed,  it 
ought  to  be  ; but  at  present  it  produced  about 
of  the  total  revenue,  and  therefore,  probably,  the 
Chancellor  of  the  Exchequer  would  find  some  difficulty 
in  its  abrogation.  The  author  lamented  the  restrictions 
under  which  the  members  of  this  trade  were  placed, 
but  it  seemed  going  rather  too  far  to  include  amongst 
them  the  enactment  that  forgers  of  marks  should  be 
hanged,  for  honest  men  would  not  find  that  pro- 
vision at  aU  irksome.  As  to  the  question  of  hall- 
marking, the  reader  of  the  paper  very  fairly  said  that  it 
had  existed  for  a very  long  time,  including  the  period  of 
Queen  Anne,  which  he  put  as  the  time  of  the  greatest 


excellence  of  manufacture ; and  the  Parliamentary 
Committee,  in  their  report  of  last  year,  said  they 
should  pause  a long  time  before  doing  away  with  that 
which  had  existed  for  500  years.  But  they  did  not  give 
a reason,  which  they  might  have  given,  -viz. , the  need  of 
combating  the  terrible  tendency  to  adidteration  in  all 
cases  where  it  could  be  carried  out  •with  impunity  and  with 
profit.  Special  Acts  of  Parliament  had  had  to  be  passed 
to  check  this  tendency  in  the  case  of  food  and  drugs,  and 
if  there  were  a necessity  to  establish  such  macliiuery  in 
the  case  of  food  and  medicines,  surely  the  machinery 
already  in  existence  •with  regard  to  silver  plate,  when  the 
temptation  to  adulteration  was  far  greater,  should  be 
allowed  to  remain.  A previous  speaker,  for  some 
reason  or  other,  thought  it  very  undesirable  that  this 
inspection  of  quality  should  be  made  by  the  Goldsmiths’ 
Company,  but  that  company  had  authority  only  existing 
in  London,  and  there  were  six  other  places  in  the 
country  where  the  hall-mark  could  also  be  given,  and 
he  had  not  heard,  and  indeed  he  should  be  surprised  to 
hear,  that  these  six  offices,  or  any  one  of  them,  did  its 
work  in  a manner  superior  to  the  Goldsmiths’  Comptiny. 
The  Goldsmiths’  Company,  with  regard  to  the  assay  of 
plate,  were  nothing  but  the  instrument  of  the  Govern- 
ment for  the  purpose  of  collecting  the  duty ; they  did  not 
make  one  shilling  out  of  it  beyond  the  expenses  of  the 
office.  The  same  speaker  was  very  jocidar  about  the 
members  of  the  Court  being  unable  to  distinguish 
electro -plate  from  silver ; he  also  said  that  fomdeen 
M.P.’s  were  equally  foolish  ; but  he  (Mr.  Bramwell) 
thought  the  very  object  of  an  assay  was  to  ascertain,  by 
a chemical  experiment,  what  was  the  nature  of  a materia 
which  you  could  not  tell  by  the  eye,  and,  therefore,  it 
did  not  seem  so  very  absurd  that  those  who  were  not 
then  making  an  assay,  but  were  merely  looking  at  the 
thing,  could  not  teU  whether  it  was  silver  all  through, 
or  whether  it  were  only  coated.  Some  men  could  see 
into  a milestone,  and  it  would  require  optics  equally 
good  to  see  whether  that  which  lay  below  a sm*face  of 
silver  was  real  silver  or  something  else.  Then  there 
was  a doleful  statement  as  to  the  decadence  of  the  trade, 
as  shown  by  the  amount  upon  which  duty  was  paid  ; 
but,  upon  that  point,  he  should  like  to  read  one  para- 
graph from  the  report  of  the  Parliamentary  Committee, 
which  attributed  this,  not  to  a falling  off  in  the  trade, 
but  in  part  to  the  durability  of  plate,  and  in  the  main 
to  the  introduction  of  electro-plate.  So  far  from  there 
having  been  a falling  off,  the  trade  in  plate  seemed 
to  have  increased  largely.  This  was  shown  by  the 
number  of  persons  who  took  out  licenses  as  dealers, 
there  being  now  2J  times  as  many  as  in  1846.  It  might 
be  said,  why  not  let  manufacturers  do  what  they  liked, 
and  let  the  buyer  beware  ? That  plan  was  tried,  some 
years  ago,  with  tobacco,  but  the  increase  of  adulteration 
became  so  enormous,  that  the  Legislature  had  to  step  in 
and  stop  it.  This  showed  how  great  was  the  temptation 
to  fraud  where  fraud  was  profitable.  One  speaker  had 
condemned  nine  carat  gold ; this  standard  was  forced 
upon  the  trade  by  the  influence  of  a man  in  power, 
when  the  Act  was  passed  a few  years  since  ; but  articles- 
of  this  standard  were  hardly  made  at  all  in  London,  or 
anywhere  else,  except  in  one  town,  and  not  there  to 
any  very  great  extent ; and  the  committee  recommended 
that  this  debased  standard  should  be  abolished.  Further, 
with  respect  to  fraud  in  silver  ware.  Queen  Anne  x^late 
was  much  admired  at  the  present  day,  as  was  also  Queen 
Anne  furniture — by  the  way,  he  was  not  aware  that  the 
decadence  in  furniture  -making  was  owing  to  any  duty 
on  wood — and  many  ingenious  makers  imitated  this 
Queen  Anne  plate.  Purchasers,  however,  preferred  the 
real  thing  to  that  which  looked  liked  it,  and  consequently 
some  makers  out  the  hall-mark  from  a genuine  article  of 
small  value,  and  inserted  it  in  their  new  work,  so  as  to 
fetch  several  shillings  per  ounc«  more  money.  The  Gold- 
smiths’ Company  endeavoured  to  repress  this  and  other 
frauds  to  the  best  of  their  ability,  but  without  much  suc- 
cess at  first,  because,  though  the  former  Act  of  Parliament 
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made  it  penal  to  knowingly  possess  such  articles,  j uries 
were  not  satisfied  that  guilty  knowledge  was  absolutely 
proved,  and  therefore  they  could  not  convict.  Then 
there  was  an  Act  passed,  imposing  a fine  for  the  posses- 
sion of  a fraudulent  article,  unless  the  dealer  revealed 
the  name  of  the  person  from  whom  he  got  it.  Two  or 
three  years  ago,  a person  keeping  a respectable-looking 
shop  in  a principal  thoroughfare  was  proceeded  against, 
two  pieces  of  plate  being  found  in  his  shop  window, 
which  had  old  marks  fraudulently  inserted.  He  said  he 
was  very  sorry  ; he  knew  nothing  about  it.  As  he  paid 
the  penalty,  the  Act  did  not  allow  publicity.  It  subse- 
quently appeared  that  so  far  from  his  knowing  nothing 
about  it,  the  articles  had  been  made  to  his  order,  and 
that  he  had  supplied  old  marks  to  be  worked  in.  After 
this  it  came  out  that  the  same  workman,  for  many  years, 
had  been  making  this  kind  of  article  for  the  same  trades- 
man. There  was  no  difliculty  then  in  proving  the 
guilty  knowledge  ; the  tradesman  was  tried  at  the  Old 
Bailey,  and  was  now  upon  the  treadmill.  This  showed 
how  frauds  were  effected,  eveu  with  all  the  precautions 
taken ; and  therefore,  though  he  (Mr.  Bramwell)  desired 
that  eveiy  trade  should  be  free  from  all  trammels,  to 
his  mind  the  having  plate  examined  by  competent  per- 
sons and  certified,  was  for  the  good  of  the  community, 
as  well  as  for  the  good  of  aU  honest  traders  themselves. 
Nor  was  it  paid  for  at  too  high  a price  by  having  to  put 
up  with  what  was  not  a real  trammel,  but  a sentimental 
one. 

Admiral  Selwyn  said  he  had  been  working  recently 
in  the  silver  mines  of  Nevada  and  Utah,  and  in  doing  so 
had  discovered,  or  perhaps  re-discovered,  a process  by 
which  more  silver  could  be  obtained  from  the  ore, 
which  would,  of  course,  tend  to  reduce  the  price. 
More  silver  now  could  be  got  out  of  any  ore 
than  the  fire  assay  showed,  because  that  always 
sent  some  up  the  cliimuey,  whereas,  by  the  humid 
process,  the  whole  of  the  silver  could  be  obtained. 
The  result  had  been  to  reduce  the  price  from  os.  to 
4s.  2d.,  and  it  would  probably  go  much  lower.  Although 
it  was  perfectly  true  that  by  the  swage  and  other 
mechanical  applications  you  could  imitate  the  beauti- 
ful chiselling  of  hand-work,  the  result  was  never  satis- 
factory to  the  eye ; but  it  so  happened  that,  during 
some  investigations  into  metallic  cartridges,  he  discovered, 
and  pointed  out  to  Messrs.  Elkington,  that  by  a gas 
hammer  inside  a plate  of  silver,  you  could  produce  the 
finest  scratch  or  the  deepest  incision  exactly  like  the 
original.  If  you  enclose  a plate  of  silver  between  two 
others  inside  a sphere,  and  then  exploded  a small 
quantity  of  air  and  common  gas,  you  would  get  a per- 
fect copy  of  the  work,  which  no  one  could  distinguish 
fi-om  the  original.  Some  people  said  this  kind  of  thing 
would  ^mlgarise  works  of  art ; but  what  had  \'ulgarisa- 
tion  done  for  aU  the  arts,  for  instance,  in  the  case  of 
photography  ? Simply  put  into  the  possession  of  the 
whole  world  that  which  was  formerly  the  exclusive 
property  of  the  few  ; and,  in  doing  so,  they  had  intro- 
duced to  the  million  that  great  principle  which  the 
Romans  always  recognised,  that  the  study  of  the  arts 
faithfully  had  the  power  of  humanising  the  human 
race.  It  was  not  to  be  said  that  reproduction  in  a 
perfect  way  was  open  to  the  same  objections  as  repro- 
duction in  a vulgar  way.  If  he  could  not  have  a perfect 
copy  of  a statue,  he  would  not  have  any  at  all,  but 
if  a perfect  copy  were  produced,  two  persons  were 
gratified  instead  of  one.  The  great  question  was  now 
being  mooted  in  Europe,  would  you  give  the  person 
who  created  a new  art  or  industry  the  opportunity  of 
assuring  a capitalist  that  he  might  safely  put  his  money 
into  it ; if  so,  there  would  be  no  limit  to  the  production 
of  this  coimtry,  and  to  its  power  of  paying  for  its  food. 
He  referred  to  the  great  principle  of  an  international 
Patent -law,  which  would  give  security  to  the  capitalist, 
without  wliich  it  would  be  vain  for  us  to  attempt  to 
compete  with  America,  where  this  security  was  afforded. 


Mr.  Chapman  said  the  reader  of  the  paper  had  re- 
marked that  the  designer  was  now  a person  of  a 
higher  social  position  than  the  workman,  and  that,  no 
doubt,  was  the  cause  of  the  bad  designs  the  silver- 
smith was  often  called  upon  to  execute.  He  would 
refer  to  the  celebrated  Wellington  shield,  designed  by 
Stothard  ; but  Messrs.  Green  and  Ward  said  they  had  no 
workmen  who  could  execute  it.  Mr.  Stothard  was  asked 
what  he  could  do,  and  he  said  he  thought  he  could  model 
it  himself.  Had  electrotyping  then  been  in  vogue,  they 
would  have  had  Stothard’ s work  carried  out  in  silv'er, 
and  it  could  have  been  multiplied,  as  the  celebrated 
Cellini  shield  had  been.  There  was  no  doubt  the  intro- 
duction of  electro-]date  had  depressed  the  trade  in  silver, 
but  he  doubted  if  it  had  depressed  workmanshij) ; 
because,  under  this  process,  it  was  possible  to  introduce 
other  styles  of  ornament  to  those  possible  in  old- 
fashioned  plated  goods,  and  thus  the  public  taste  had 
been  improved.  There  were  more  men  working  on 
ornamental  work  now  than  formerly.  No  allusion 
had  been  made  to  the  introduction  of  nkllo,  which  was 
very  interesting*,  as  the  wiping  off  the  impression  from 
the  silver  led  to  the  invention  of  printing.  He  might 
say  that  he  had  been  following  the  directions  of 
Theophilus  to  some  extent,  and  had  found  them  answer. 
There  could  be  no  question  that  the  sooner  the  duty  was 
taken  off  silver  the  better,  because  the  lower  the  price 
of  any  article,  the  greater  the  consumption. 

The  Chairman,  in  moving  a vote  of  thanks  to  Mr. 
Singer,  said  he  believed  that  both  the  duty  and  the 
compulsory  hall-marking  was  injurious  to  the  trade, 
though  he  agreed  with  Mr.  Bramwell  that  there  would 
be  a large  amount  of  falsification.  Still  he  could 
not  see  that  the  argument,  from  the  case  of  food  and 
drugs,  applied  to  that  of  silver  plate.  The  one  affected 
the  health  of  the  population,  and  the  other  did 
not.  There  was  a tendency  in  aU  branches  of  manu- 
facture to  make  things  cheap,  at  the  expense  of  quality, 
but  the  Legislature  did  not  interfere  to  prevent  the 
adulteration  of  cloth,  or  many  other  things  in  which  it 
was  to  be  feared  honesty  was  not  always  observed. 
Voluntary  hall-marking  he  believed  would  be  a very 
good  thing,  and  all  honest  tradesmen  would  avail 
themselves  of  it.  The  forger  of  a hall-mark  must  be 
piinished  like  all  other  forgers  ; and  that  would  give  all 
necessary  protection.  He  was  glad  to  hear  the  sugge.s- 
tion  about  technical  education,  and  also  to  find  that  tie 
Goldsmiths’  Company  had  already  taken  a step  in  this 
direction  by  offering  prizes,  and  also  a travelling 
scholarship.  As  soon  as  the  Technical  College  was 
formed,  which  he  hoped  would  soon  be  the  case,  this,  in 
common  with  other  trades,  would  receive  a still  further 
stimulus.  He  had  lately  seen  some  beautiful  specimens 
of  American  manufacture,  evidently  the  handwork  of 
persons  of  considerable  talent,  and  not  manufactured  by 
machinery  In  that  country  there  was  neither  duty  nor 
hall-marking. 

The  vote  of  thanks  having  been  passed  unanimously, 
the  meeting  adjourned. 


MISCELLANEOUS. 


LIST  OF  OFFICERS  OF  THE  SOCIETY  OF 
ARTS. 

It  has  been  thought  that  a complete  list  of  the  officers 
of  the  Society,  from  its  first  institution  to  the  present 
time,  is  likely  to  be  found  useful,  and  the  following  list 
has,  therefore,  been  prepared.  A few  words  of  explana- 
tion are  needed  in  respect  to  some  of  the  names. 
William  Sliipley  was  practically  the  founder  of  the 
Society,  and  he  acted  as  Secretary  and  Registrar  during 
the  first  year  of  its  existence.  In  1755,  he  restricted 
himself  to  the  duties  of  the  Registrar’s  office,  and 
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George  Box  was  appointed  Secretary.  In  1760,  another 
change  was  made,  when  Dr.  Peter  Templeman  was 
chosen  Principal  Secretary,  and  George  Box  became 
Assistant  Secretary.  Prom  that  time,  the  series  of 
Secretaries  was  continued  without  any  break ; but  there 
are  one  or  two  breaks  in  the  list  of  Assistant  Secretaries, 
owing’  to  various  changes  in  the  office  arrangements  : — 
Peesidexts. 

Jacob  Viscount  Folkestone  1755 — 1761 

Pobert  Lord  Romney  1761 — 1794 

Charles  Duke  of  Norfolk,  E.M.  1794 — 1816 

H.R.H.  the  Duke  of  Sussex,  K.G.  1816 — 1843 

H.R.H.  Albert  Prince  Consort,  K.G 1843 — 1861 

‘William  Tooke,  F.R.S.  1862 

H.R.H.  the  Prince  of  Wales,  K.G 1863 — ■ 

Ckaiemex  of  Council. 

George  Bailey 1848 

Edward  Speer 1848 — 1849 

Francis  Fuller  1850 

Henry  Cole 1850—1851 

W.  "VV.  Saunders,  F.R.S 1851 

Henry  Cole,  C.B 1852 

Cajitain  Owen,  R.E 1853 

Harry  Chester  1853 

Viscount  Ebrington,  M.P 1854 

Rev.  James  Booth,  LL.D.,  F.R.S 1855 

Colonel  W.  H.  Sykes,  M.P.,  F.R.S 1856 

C.  Wentworth  Dilke 1857 — 1858 

Sir  Thomas  Phillips 1859—1862 

WiUiam  Hawes,  F.G.S 1863 — 1865 

Sir  Thomas  Phillips  1866 

William  Hawes,  F.G.S 1867 

Lord  Henry  G.  Lennox,  M.P 1868 — 1871 

Major-Gen.  F.  Eardley-Wilmot,  R.A.,  ) ^o-rr. 

F.R.S / 1872—1874 

Lord  Alfred  Spencer  Churchill*  1875 — 1876 

Major-Gen.  F.  C.  Cotton,  C.S.1 1877 

Lord  Alfred  Spencer  Churchill  1878 — 

Seceetaeies. 

William  Shipley 1754 

George  Box 1755—1759 

Peter  Templeman,  M.D 1760—1769 

Samuel  More  1769—1799 

Charles  Taylor,  M.D 1800 — 1816 

Arthur  Aikin 1816—1839 

W.  A.  Graham  1839  — 1842 

Francis  Whishaw 1843 — 1845 

J.  Scott  Russell,  F.R.S 1845—1850 

George  Grove 1850—1852 

Edward  Solly,  F.R.S 1852—1853 

Peter  Le  Neve  Foster,  M.A 1853 — 1879 

H.  Trueman  Wood,  B.A 1879 — 

Assistant  Seceetaeies. 

George  Box 1760—1779 

Richard  Samuel 1779 — 1787 

John  Samuel  1787 — 1798 

Thomas  Taylor 1799—1805 

Charles  Combe'  1806 

Thomas  Woodfall 1807 — 1842 

S.  T.  Davenport 1848—1849 

W.  Ellis 1849—1850 

James  Forrest 1852 — 1856 

Charles  Critchett  B.A 1856—1869 

FI.  Trueman  Wood,  B.A 1876  —1879 

Henry  B.  Wheatley 1879 — ■ 

Registeaes,  &C. 

William  Shipley 1754 — 1760 

Edward  Grant  TuckweU 1761 — 1766 

WilHam  Bailey  1766 — 1^3 

Alexander  Mabyn  Bailey 1773—1779 

George  Cookings  1772—1802 

Miss  Ann  Birch  Cockings  (Housekeeper  oao  -iq^4 
and  Registrar) f . . | 1802-1844 

S.  T.  Davenport  (Financial  Officer)  1853—1875 

Howard  H.  Room  (Accountant) 1876 — 


CONFERENCE  OF  MUSEUM  OFFICIALS. 

The  following  letter,  on  a proposal  for  a Museiun  Con- 
ference, appeared  in  Nature,  for  March  11,  1880  : — 

“You  did  me  the  honour,  about  two  years  ago,  of 
inserting  an  unsized  communication,  pointing  out  the 
extreme  desirability  of  a Conference  of  officials  con- 
nected with  museums  and  galleries  of  art  throughout 
the  country.  At  the  time  the  subject  received  a good 
deal  of  attention  from  various  quarters,  and  the 
niunerous  advantages  which  might  be  derived  from  such 
a meeting,  commended  the  suggestion  to  all  who  wrote 
on  the  subject.  No  one,  however,  ventimed  to  make  a 
practical  move  in  the  matter  at  the  time,  and  the  sub- 
ject consequently  dropped. 

“ Farther  consideration  and  growing  experience  have 
deepened  my  conviction  of  the  utility  of  the  Conference 
scheme,  and,  as  I have  reason  to,  believe,  I am  not 
singular  in  that  experience,  I desire  no^v  to  see  some 
effort  made  to  bring  the  question  to  a practical 
issue.  With  this  view,  I shall  be  glad  to  co-operate 
with  other  museum  officials  who  feel  inclined  to  take 
part  in  the  preliminary  work  of  organising  a Conference 
of  those  interested  in  museums  and  art -galleries.  As  to 
where,  when,  and  how  the  Conference  should  be  held, 
I do  not  wish  to  offer  a single  suggestion  which  might 
anticipate  future  consideration.  Neither  do  I consider 
it  necessary  to  occupy  your  space  with  any  statement  as 
to  the  great  and  manifold  advantages  which  ought  to 
accrue  to  our  scattered  exhibitional  institutions  by  a 
imion  such  as  might  be  formed.  These  are  surely  too 
manifest  to  every  individual  who  has  to  do  with  any 
museum,  especially  in  the  provinces. 

‘ ‘ I hope  this  question  will  now  be  taken  up  heartily  and 
energetically  by  all  interested  ; and,  while  I would  beg 
that  you  may  give  space  for  the  suggestions  which  others 
may  wish  to  make  through  the  mediiun  of  Nature,  I 
shall  be  glad  to  enter  into  correspondence  with  those 
who  may  address  me  privately. 

‘ ‘ James  Paton, 

“ Superintendent  of  Kelvin- grove  Museum  and 
“ the  Corporation  Galleries  of  Art,  Glasgow.” 


INTERNATIONAL  EDUCATIONAL  CONGRESS. 

At  the  meeting  of  the  “ Congres  International  de 
I’Enseignement”  to  be  held  in  the  autumn,  at  Brussels, 
tmder  the  presidency  of  M.  Van  Humbeek,  Minister  of 
Public  Instruction,  the  six  questions  which  will  be  dis- 
cussed in  a general  meeting  of  the  sections  are: — 1. 
What  is  the  aim  to  be  pursued  by  the  legislator  in 
elaborating  the  programme  of  primary  instruction  ? 
2.  Ought  the  programmes  of  secondary  education  to 
be  placed  in  union  with  the  special  superior  studies  to 
which  each  student  is  destined,  or  ought  they  to  be 
conceived  with  a view  to  general  culture  as  a common 
preliminary  to  all  special  studies  ? 3.  Ought  the  object 

of  superior  studies  to  be  limited  to  the  acquisition 
of  professional  fitness?  4.  What  is  the  best  organi- 
! sation  to  give  to  academies  or  schools  of  design  so  that 
they  may  fill  their  educational  mission  in  the  interest  of 
the  masses  ? To  examine  the  question  from  the  points 
of  view  for  the  teaching  of  design  [a)  in  secondary 
schools  {b),  in  primary  schools  {c),  in  technical  or 
industrial  schools  of  all  deg-rees  for  both  sexes.  5.  What 
services  can  schools  in  their  different  degrees,  classes  for 
adults,  and  workmen’ s societies,  render  to  the  army  ? What 
services  can  the  army  render  to  general  instruction? 
6.  Scholastic  hygiene — ^What  are  the  principal  hy- 
gienic conditions  to  be  observed  in  the  construction  of 
school- houses  ? To  develop  this  question  more  es- 
pecially in  each  of  the  following  points : — {a)  Lighting  ; 
(5)  cubage  of  air ; {c)  yards,  playgrounds,  gymnasia, 
and  other  dependencies  ; {d)  water-closets,  urinals,  and 
lavatories ; \e)  summer  ventilation,  winter  ventilation 
combined  with  firing.  Health  of  the  teacher. 
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DE.  EICHAEDSOX,  F.E.S.,  ON  THRIFT  IN 
RELATION  TO  FOOD.* 

It  vre  take  the  t-wenty-fire  millions  of  people,  -who  at 
this  time  foiTo  the  population  of  England  and  Wales, 
and,  dropping  the  millions,  place  them  in  our  minds  as 
a family  of  twenty-five  persons,  vaiiously  engaged,  we 
airive  at  a very  comprehensible  and  important  series  of 
facts.  The  family  easily  divides  itself  into  its  com- 
ponent parts.  We  see  six  members  of  it — five  out  of 
six  of  whom  are  women — engaged  in  the  domestic  life. 
We  see  one — a man — actively  engaged  in  commercial 
affairs,  bin-ing,  selling,  lending,  and  conducting  trans- 
port service.  We  see  two  fully  occupied  in  agricultural 
pursuits,  cultivating*  land,  growing  food  produce,  and 
I tending  domestic  animals.  W e see  six — four  of  whom 
are  men,  two  women — carrying  out  purely  industrial 
I pursuits,  working  at  mechanical  manufactures,  weaving, 

preparing-  foods  and  drinks,  or  working  on  animal, 
vegetable,  or  mineral  productions.  We  see  eight,  as 
scholars  going  to  school,  or  as  children  at  the  nurse’s 
breast,  the  futures  of  the  great  family.  We  see  one, 
of  indefinite  life,  doing  no  active  work  whatever, 
but  tolerated  by  the  community,  or  helped  by 
it.  These  make  up  twenty -four  of  the  family. 
Lastly,  we  find  one  man,  the  twenty-fifth,  stand- 
ing at  the  head  of  the  family,  directing  all  its 
affairs.  This  man  governs,  defends,  teaches.  He  is 
the  legislator,  the  soldier  and  sailor,  the  policeman,  the 
clergyman,  the  lawyer,  the  doctor,  the  artist,  the 
joui-nalist,  the  author,  the  professor,  the  schoolmaster. 
This  man  oAvns,  x-:ractically,  all  the  land,  rules  all  the 
industry,  and  is,  in  fact,  as  much  the  head  of  the 
family,  as  the  head  itself  is  the  chief  of  the  body. 

This  is  the  family  of  the  English  people  proper, 
living  in  England  and  Wales.  The  question  is,  how 
the  one  man  shall  continue  steadily  to  minister  to  the 
wants  of  the  twenty-four  persons  under  him.  Those 
two  men  working  on  the  farm,  that  one  man  trading, 
and  tho.se  four  men  toiling  in  the  shop,  how  shall  he 
satisfy  them  so  as  to  retain  their  continxied  support  and 
loyal  submission.  Just  at  this  moment  that  is  rather  a 
critical  que.stion. 

The  most  critical  question  of  all,  relating  to  this 
family,  is,  that  it  shall  be  well  and  properly  fed,  or 
at  all  events,  shall  believe  itself  to  be  x^roperly  fed ; 
for  in  tinith,  it  might  have  all  that  is  sufficient  for 
its  want,  and  a great  deal  more,  and  still  consider 
itself  over  the  brink  of  starvation. 

My  question  is,  what  shall  the  twenty-fifth  member 
of  the  English  family  teach  and  practise,  in  the  way-  of 
feeding  himself  and  the  rest,  so  as  to  satisfy  both  the 
physical  and  the  mental  appetite.  The  difficulty  he  is 
under,  in  this  dilemma,  lies  in  the  shortness  of  hands  he 
has  at  his  command  for  tilling  the  land  and  producing 
food,  and  the  limitation  of  land  to  be  tilled.  The 
trader,  it  is  true,  comes  to  his  assistance,  and  gives 
him  a good  proportion  of  food  from  abroad.  If  six 
hundred  and  fifty  pounds  in  money’s  worth  of  food  be  re- 
quisite per  annum , to  keep  this  family-  the  trader  can  ensure 
one  himdred  and  fifty  pounds  worth,  withpromi.se  of  more ; 
and  so,  with  the  trading  supplement,  matters  go  on 
without  much  pressure,  friction,  or  disturbance.  If 
the  trader  should  fad  in  his  task,  if  he  should  find 
outside  supplies  deficient,  if  he  should  find  his  home 
transformed  into  a citadel  into  which  his  supplies 
could  not  be  imported  without  great  cost  and  peril, 
then  affairs  woffid  soon  be  bad  indeed.  The  eight 
children  would  cry  for  bread ; the  eight  women  would 
second  the  children  ; the  one  trader,  two  agricultur- 
ists, and  four  ai-ti;-ans  would  be  more  than  trouble- 
some ; and  the  one  indefinite  would  not,  I imagine, 
do  anything  reasonable  to  reduce  the  difficulty. 

The  facts  I have  here  endeavoured  to  simplify,  so 
as  to  bring  them  home  to  the  minds  of  all  who  are 
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interested,  are  well  known  to  those  thoughtful  states- 
men who  forecast  the  political  meteorology  with  judg- 
ment and  skill.  They  know  truly  that  in  the  grand 
scheme  of  nature,  carried  out  in  her  grandest  manner, 
the  principle  of  life  is  self-supporting.  They  know 
that  nothing  in  nature,  not  a crumb  that  falls  from  the 
rich  man’s  table,  can  ever  be  lost  even  as  food. 

While,  however,  they  admit  that  nothing  is  lost  in 
nature  ; that  the  amount  of  life  on  the  earth  is  probably- 
always  the  same ; that  death  belances  life,  life  death  ; 
that  the  animal  life  is  always  safe  while  the  vegetable 
life  is  maintained  ; and  that  the  vegetable  life  is  always- 
safe  while  the  inorganic  elements  and  the  forces  which 
move  them  are  maintained  ; they  never  cease  to  detect 
the  danger  that  exists  in  individual  communities,  while 
life  itself  is  at  war  with  itself,  and  while  one  sphere  of 
life  is  dependent  on  the  temper  of  another.  To  this- 
little  issue,  resting  on  human  passions,  do  the  divine 
schemes  of  the  universe  itself,  in  their  relation  to  men,, 
come  at  last.  Far-seeing  statesmen,  therefore,  are  not 
surprised  at  phenomena  Avhich,  to  common  minds,  come 
as  surprises.  They  know  that  in  vital  human  com- 
munities, the  elements  of  which  such  communities  are 
composed  may,  like  saline  matter  in  a saturated  solution, 
remain  disunited  and  mobile  for  unlimited  time ; but 
that  the  merest  concussion,  like  the  fall  of  a straw  into 
the  saline  solution,  may  lead  those  elements,  without 
loss  of  their  structural  essence  to  crystalise,  out  in  new 
forms,  forms  which  remain  permanent  until  some  other 
new  external  and  potent  influence  interferes  to  re-solv& 
and  re-construct  once  more. 

On  the  food  question,  as  a disturbing  influence, 
different  men  take  widely  different  views,  even  after 
they  have  appreciated  its  extraordinary  importance.  All 
in  England  have  cause,  I think,  to  admit  that  England 
cannot,  under  existing-  conditions,  find  sufficient  food 
from  her  own  soil  for  herown  children.  This  is  the 
darkest  shadow  of  political  calculation  and  thought  that 
envelopes  the  nation.  It  is  only  an  eclipse,  and  that  so- 
partial,  as  not  yet  to  be  visible  at  Greenwich ; but  it  is 
present.  Some  of  those  who  know  of  it,  believe  that  safety 
may  always  be  ensured  by  food  supply  from  abroad, 
from  our  colonies,  and  from  other  nations,  on  com- 
paratively easy  terms,  others  think  that  by  increased 
cultivation  at  home,  by  v/hat  is  called  model  cultiva- 
tion, we  may  so  increase  supply  that  we  may  be  sure 
to  meet  whatever  demands  shall  be  made  from  increase 
of  population  and  from  increase  even  of  luxury. 

To  my  mind,  these  often -expressed  hopes  are  at  best 
temporary  and  partial.  Wlien  we  come,  for  example, 
to  deal  with  imported  foods,  putting  aside  all  political 
embarrassments  that  may  arise  between  food -supplying 
and  food-receiving  countries,  and  putting-  aside  all 
natural  failures  at  the  sources  of  supply,  there  remaiu 
the  two  great  obstacles— pressure  of  demand  at  the 
sources  of  supply  themselves,  incident  to  increase  of 
population  there ; and  cupidity  in  distribution  of  food 
that  may  be  sent  to  its,  after  it  has  reached  our  shores. 

Let  me  illustrate  these  points  by  what  has  recently- 
occurred  from  the  late  importation  of  animal  food  from 
Australia  by  the  i^drathaven,  refrigerating  food  vessel, 
I visited  that  vessel  on  its  arrival  in  London,  and  in- 
spected the  preserved  carcases  in  their  frozen  chamber, 
and  I have  been  able  to  follow  up  that  great  experi- 
ment in  an  instructive  manner,  as  the  facts  I am  about 
to  state  will  show. 

The  cargo  was  purchased  in  the  Colonies  at  an  aver- 
age of  l^d.  per  lb.  ; the  cost  of  freight  and  expense  of 
engineers  is  stated  as  2d.  per  lb. , makingtotal  cost,  landed 
here,  say  3|^d.  per  lb.  The  beef  and  mutton  may  be 
estimated  as  each  costing  exactly  the  same  per  lb.  in  the 
colony.  A certain  market,  even  at  l|d.  per  lb.,  would 
satisfy  the  producers,  but  the  effect  of  this  new  outlet 
woidd  enhance  the  value  of  meat  in  the  colony  to  2d, 
per  lb.,  to  which  add  2d.  per  lb.  for  expenses  of  freight;, 
showing  cost  on  landing  here  of  4d.  per  lb.  Assuming 
the  meat  sold  here  wholesale  at  5d.  per  lb.,  the  shippers 
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'would  realise  a profit  of  Id.  per  lb.,  equal  25  per  cent., 
and  this  should  be  sufficient  to  satisfy  persons  embark- 
ing in  the  trade.  The  average  price  of  the  shipment 
per  Strathaven,  sold  'wholesale,  -was  5d.  per  lb.  for  the 
beef,  and  fully  5|d.  per  lb.  for  the  mutton.  The 
Smithfield  retail  price  -was  9d.  for  hind  quarter  and  7d. 
for  fore  quarter,  the  average  Smithfield  retail  price  being 
8d.  The  butcher’s  retail  price  'was  much  higher  than 
the  Smithfield  retail.  “I  heard,”  says  the  informant 
"who  furnishes  me 'with  these  details,  “of  an  honest  butcher, 
who  retailed  the  meat  at  7d.,  stating  openly  that  it  'was 
Australian  meat;  and  another  "West-end  butcher  sold  it 
to  his  particular  customers  at  lOd.  per  lb.,  also  stating 
it  to  be  Australian.”  But  no  doubt  many  joints  were 
Bought  and  eaten  as  English. 

In  this  short  narrative,  we  see  facts  which,  how- 
ever slight  they  may  appear,  indicate  direction  of 
movement.  They  show  how  increase  of  price  within  a 
colony  follows  naturally  on  exportation  of  its  produce, 
and  they  indicate  how  quickly,  in  a consuming  com- 
munity, trade  influences  modify  and  increase  the  cost 
price  and  the  legitimate  profits  that  should  be  based 
upon  it. 

When  we  come  to  deal  'with  the  question  of  model 
cultivation  by  the  utilisation  of  all  so-called  waste  pro- 
ducts, we  find  another  source  of  doubt  as  to  permanent 
results. 

It  is  all  right  enough  to  say  that  we  should  utilise  what 
belongs  to  the  soil,  and  that  would  be  a perfect  step  on 
the  model  of  nature,  if  we  were  at  the  same  time  to  derive 
the  wasted  product  originally  from  the  soil  to  which  it 
is  to  be  returned.  This  is  not  the  case,  however,  when 
we  depart,  as  we  now  do,  from  the  soil  for  the 
original  supply.  Let  me  illustrate  this  by  a calculation, 
which  was  once  made  in  my  “ Social  Science  E.e'new,” 
on  a controversy  relating  to  the  subject  of  labourers’ 
plots  of  produce.  These  plots  were  called  model  oases 
of  produce  in  the  midst  of  starved  acres.  The  labourer, 
it  was  stated,  knows  that,  if  on  his  eighth  of  an  acre  of 
ground,  he  cannot  keej)  a pig  to  make  manure,  he  cannot 
expect  a crop.  He  fattens,  consequently,  in  order  to 
get  the  manure,  one  pig.  The  pig  consumes  twelve 
bushels  of  barley  meal,  which  at  seven  pounds  of  meal  to 
one  pound  of  meat  would  be  eighty -four  pounds  of 
meat,  or  four-score,  on  the  one-eighth  of  an  acre,  or 
over  thirty-two  score  per  acre.  At  the  same  time  the 
garden  of  this  labourer  is  like  an  oasis  in  a desert.  It 
receives  in  manui’e  thirty -two  times  the  farmer’s 
quantity,  and,  as  the  man  who  makes  the  largest 
quantity  of  meat  obtains  a proportionate  amount,  both 
of  manure  and  produce,  the  labourer  is  a model  producer. 

The  reply  to  this  argument  was  well-handled,  and 
was  set -forth  as  an  argument  altogether  irrevelant  to 
the  solution  of  the  question  between  food  supply  and 
population.  The  labourer  truly,  so  ran  the  answer, 
fattens  one  pig  which  consumes  twelve  bushels  of 
barley  meal,  and  makes  the  one -eighth  of  an  acre  an 
oasis.  But  thirty -six  bushels  of  barley  per  acre  is  above 
an  average  crop,  so  that  the  labourer  actually  buys  the 
produce  of  a quarter  of  an  acre  to  manure  his  one- 
eighth.  A very  easy  way  indeed  of  making  an  oasis  in 
a desert. 

I adduce  this  illustration  because  I want  it  to  illustrate 
a first  principle  as  between  food  and  popiilation,  namely, 
that  while  we  must  learn  to  turn  wasted  lands  into 
fruitful,  by  cultivating  on  them  varieties  of  food,  by 
pushing  discovery  into  new  classes  of  foods,  and  by 
ascertaining  what  will  yield  different  products,  and  by 
change  of  product  yield  still  new  products,  we  are  not  at 
model  work  when  we  go  abroad  for  the  foundation  of  our 
produce.  To-day  our  foreign  food  yields  a large  part 
of  the  manure  on  which  our  o'vm  lands  are  directly  fed, 
and  from  which  we  derive,  through  the  land  on  which 
it  is  laid,  the  food  it  supplies.  Thus,  as  it  were,  we 
temporarily  import  land  from  abroad,  a process  which, 
like  the  labourers’  gardening,  may  go  on  very  well  so 
long  as  those  abroad  will  send  us  what  we  want,  but 


which  would  be  a pitiful  resource  if,  at  any  time,  those 
abroad  either  want  all  for  themselves,  or  in  auger 
refuse  us  our  requirements. 

Whatever  view,  then,  maybe  taken  in  respect  to  foreign 
supply  of  food  and  of  model  cultivation,  wc  caunot 
depend  in  the  future  upon  them.  We  may,  and  ought 
to,  cultivate  both;  we  must  do  so.  We  must  culti- 
vate ; and  not  only  cultivate,  but  establish  a H.ird  factor, 
which,  on  the  principle  of  a penny  saved  is  a penny 
earned,  must  be  second  to  none  other.  That  factor  is 
thrift.  Our  family  of  twenty-five  must  become  a thrifty 
family  through  eveiy  member  of  it.  From  the  all  potent 
twenty-fifth  man  down  to  the  indefinite  helpless  man 
through  all  the  ranks,  thrift  must  be  the  order  of  the 
day.  The  six  hundred  and  fifty  pounds  worth  of  food 
should  be  brought  down  to  five  hundred.  How  that  is 
to  be  done,  is  the  question.  The  accomplishment  of  this 
object  will  be  best  secured  in  the  following  ways  : — 

1.  By  giving  up  the  use  of  substances  used  as  foods 
which  are  not  foods,  but  are  inimical  both  to  health  and 
life. 

2.  By  learning  to  use  foods  as  near  as  possible  to  their 
first  and  cheapest  gi’owth. 

3.  By  reducing  the  quantity  of  food  used  to  the  lowest 
practical  working  quantity. 

1.  Of  supposed  foods  lo  be  given  up,  one  article 
stands  out  so  prominently,  that  the  removal  of  it 
alone  would  almost  oxitweigh  the  value  of  all 
foreign  food  supplies  at  present  imjiorted.  That 
article  is  alcohol.  Our  family  of  twenty-five  spends 
a good  hundred  of  its  income  on  this  article  alone, 
or,  turning  it  into  millions,  one  hundi’ed  millions. 
Lord  Derby  is  reported  to  have  said  a short  time 
ago,  that  of  sixpence  spent  in  this  way,  fivepence 
is  lost.  Even  that  is  an  extreme  view.  The  little 
residue,  the  fraction  of  food  that  is  present  in  alcoholic 
drinks,  really  does  not  approach  that  calculation,  while 
the  injury  that  is  inflicted  on  the  family,  the  cost  that 
is  inflicted  by  the  utterly  useless  and  fearfully  injuiious 
action  of  that  which  inebriates,  and  does  not  feed  either 
muscle,  bone,  nerve,  or  sense,  but  degrades  them  all, 
is  an  interest  cent,  per  cent,  on  the  fraction  of  food, 
levied  with  the  most  rigid  and  torturing  exactitude. 

2.  In  the  way  of  learning  to  live  on  foods  nearest  to 
the  first  and  cheapest  growth,  we  must  bring  om’selves 
to  use  more  freely  vegetable  foods  and  the  fruits  of  the 
earth.  The  accomplishment  of  thrift  through  the  use 
of  vegetable  substances  and  fruits  is  common  sense  itself, 
for  when  we  use  animal  food,  we,  as  a general  rule,  first 
use  the  animal  that  supplied  the  food  to  transmute  the 
vegetable  food  into  animal.  It  is  true  one  flesh-eating 
animal  may  Live  on  the  flesh  of  another  flesh -eater, 
the  process  is  limited  in  range,  and  at  the  bottom 
of  it  there  must  be  a first  supplying  animal  that 
gets  its  sustenance  from  the  vegetable  kingdom. 
This  is  only  telling,  in  other  words,  the  truth  that 
there  is  no  primitive  form  of  food,  albuminous, 
starchy,  osseous,  in  the  animal  world  itself.  We  have, 
therefore,  in  procuring  the  animal  in  a state  for  food,  to 
catch  it  or  rear  it,  to  feed  it  and  tend  it ; to  accept  the 
loss  of  it  from  possible  disease,  to  go  to  the  expense  of 
killing  it  and  dressing  it,  and,  in  the  end,  to  use,  after 
all,  but  a portion  of  its  carcase  for  that  food  which  we 
require  from  it.  All  these  acts  mean  money,  and,  as  a 
rule,  money  over  and  above,  in  great  part,  that  which  is 
spent  in  merely  collecting  the  primitive  vegetable  sub- 
stances which  might  be  as  directly  applied  to  the  wants 
of  man  as  indirectly  through  the  animal.  The  cheap- 
ness of  vegetable  food  is  plain  enough. 

3.  The  next  question  is  that  of  quality,  or  of  goodness, 
amount  of  nourishment  of  different  kinds.  Let  us  test 
this  fact  in  relation  to  amount  of  water  in  different  foods. 
In  the  primest  joints  there  is  as  much  as  70  or  75  per  cent, 
of  water.  There  are  some  vegetables  which  contain 
more  water  than  this,  viz.,  potatoes,  turnips,  cabbages, 
and  carrots ; but  there  are  other  vegetables  which  contain 
infinitely  less  water.  Oatmeal,  for  example,  contains 
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only  5 or  6 per  cent. ; good  wheaten  flour,  barley  meal, 
beans,  and  peas,  14  ; rice,  15  ; and  good  bread,  40  to  45  of 
■svater.  Taking,  then,  the  value  of  foods  as  estimated  by 
their  solid  value,  there  are,  it  will  be  observed,  a large 
class  of  vegetable  foods  which,  for  solid  value,  are  incom- 
parably superior  to  animal  flesh.  Peas,  beans,  rice,  oats, 
barley,  and  wheat,  are  of  this  class.  In  the  animal  foods 
named,  there  are  25  parts  of  solid  matter  to  the  100  ; in 
the  vegetable  foods  specially  named,  there  are  86  parts. 

If  we  compute  from  the  solid  matter  the  value  of 
flesh-forming  and  strength-producing  foods  on  the 
animal  and  vegetable  produce,  we  find  some  other 
useful  facts.  In  a leg  of  mutton  we  find  24  per  cent, 
of  solid  material,  10 ‘20  of  albuminoids,  or  flesh-forming 
substance,  and  8-76  of  fat,  or  force -producing  sub- 
stance, the  rest  of  it  is  water.  Let  us  compare  that 
with  wheat  as  a favourite  vegetable  substance,  and  we 
shall  find  in  the  86  per  cent,  of  the  solid  matter  of  wheat, 
11 ’50  of  albuminoids,  or  flesh-forming  substance,  and  71 
of  force -producing  substance,  or  starch  with  a little  fat. 
Wheat  is,  by  this  calculation,  much  more  valuable  than 
leg  of  mutton,  and  the  vegetarian  would,  I dare  say, 
•with  fair  ai’gument,  challenge  many  further  similar 
comparisons.  Coming-,  in  fact,  directly  to  matter  of 
qualit}'  or  goodness,  it  may  honestly  be  admitted  that, 
weight  by  weight,  vegetable  substances,  when  they  are 
carefully  selected,  possess  the  most  striking  advantages 
over  animal  in  nutritive  value. 

The  practical  lesson  is,  that  man  can  live  most  healthily 
on  a condensed  vegetable  diet,  in  combination  with  fresh 
fruits  and  green  vegetables.  Once  understood  as  a matter 
of  thrift,  vegetable  foods  would  soon  come  into  general, 
if  not  into  imiversal,  use.  At  the  same  time,  there  is 
this  difficulty  in  the  advancement  of  economy  by  the 
use  of  vegetable  food,  that  many  persons  will  always  be 
found  who,  in  spite  of  repugnance  or  other  objection  to 
animal  food,  will  digest  vegetable  food  that  has  been 
prepared  for  them  by  passing  through  the  systems  of 
other  animals  better  than  when  they  themselves  take  it 
first  hand  from  the  plant.  The  pulses  produce  in  most 
persons  flatulency  and  dyspepia.  Oatmeal  causes  in 
many  persons  heat  and  dryness  of  the  skin,  even  when 
taken  with  lime  j nice  or  fresh  fruit ; and  other  difficulties 
could  be  named  which,  at  the  present,  beset  the  vegetarian 
in  his  path.  These  difficulties  are  not  unsm-mountable, 
but  an  inquiry  is  demanded  on  the  point  whether  the 
transmutation  of  vegetable  food,  which  now  is  obtained 
by  the  digestion  and  passage  of  the  blood  into  the  tissues 
of  lower  herbivorous  animals,  may  not  be  effected  by 
chemical  processes,  apart  from  the  intermediate  animal 
altogether.  When  the  most  scientific  instruments 
possessed  by  man  were  the  flint  head,  the  iron  lance, 
the  boomerang,  the  sling  and  stone,  the  fowling-piece, 
the  rifle  and  other  weapons,  for  destruction  of  the 
inferior  animals,  or,  when  improving  on  these,  he  has 
advanced  only  to  the  process  of  herding  and  feeding 
animals  for  slaughter,  this  question  of  transmutation  of 
vegetable  feeders  could  not  be  thought  of.  In  the 
present  day,  the  circumstances  are  entirely  changed. 
We  know  now,  to  a nicety,  the  relation  of  the  various 
parts  of  food,  for  the  construction  of  the  living  body 
from  food,  and  there  should  be  no  difficulty,  except  the 
labour-  of  research,  in  so  modifying  food  taken  from  its 
prime  source  as  to  make  it  applicable  to  every  necessity 
without  the  assistance  of  any  intermediate  animal 
at  aU.  Changes  quite  as  difficult  have  been  accom- 
phshed  by  scientific  labour  in  the  laboratory,  and  if 
men  of  science  wiU,  in  patient  research  for  a few  years, 
follow  up  the  artificial  digestion  and  condensation  of 
vegetable  foods  by  synthetical  imitations,  assuredly  the 
perfect  production  of  perfect  food  from  the  vegetable 
kingdom,  without  the  aid  of  the  intermediate  lower 
animal,  will  be  another  triumph  of  science  over  nature. 
In  the  pre.sence  of  such  a development,  food  of  the  best 
kind  would  become  the  cheapest  of  all  products,  and 
would  be  so  under  the  control  of  man,  that  new  races 
of  men,  constructed  on  better  food  than  has  ever  yet 


been  prepared,  would  rise  up  to  demonstrate  the  great- 
ness of  the  triumph  by  their  improved  physical  endow- 
ments, and  their  freedom  from  certain  diseases,  which 
must  always  occur  so  long  as  other  living  animal  bodies 
are  demanded  for  the  reconstruction  of  the  human  body. 

The  quantity  of  food  that  is  taken  is  the  third  par- 
ticular subject  in  respect  to  thrift  in  food  to  which  I 
would  direct  attention.  There  can  be  no  doubt  that 
the  average  amount  of  food  taken  by  the  majority  of 
persons  far  exceeds  the  amount  that  is  really  necessary. 
The  saving  that  might  be  made  is,  I bcheve,  a fair  half 
of  that  which  is  actually  required  by  the  members  of  the 
community  that  can  claim  anything  approaching  to  a 
competency.  It  is  in  the  great  centres  of  population 
that  this  form  of  economy  of  food  is  most  urgent,  for  it 
is  in  them  that  the  greatest  waste  is  carried  on.  In 
the  time  of  the  cotton  famine  I estimated,  in  respect  to 
animal  food,  that  the  average  amount  consumed  per  day 
in  England  was  seven- and -a -half  ounces  per  person, 
while  in  France  it  was  under  tliree  ounces.  Tliis. 
was  by  a supposed  equal  division  of  the  animal  food 
through  the  whole  of  tliese  countries  respec- 
tively ; but  when  the  estimate  was  apphed  to 
the  metropolitan  centres  of  these  countries,  it  gave  a 
consumption  of  twenty -two  ounces  per  day  for  each 
person  in  London,  and  nine  ounces  in  Pai-is.  It  is 
not,  however,  to  be  supposed  that  the  enormous  over- 
consumption of  food  in  these  great  centres  -was  food 
actually  eaten  by  the  people.  It  was  food  eaten, 
and  eaten  in  excess,  but  it  was  also  food  literally 
throv/n  away,  the  value  of  which  has  more  than  once 
been  shown  by  the  application  which  has  been  made 
of  it  by  some  thrifty  communities.  The  Sisters  of 
Nazareth -house,  at  Hammersmith,  have  been  good, 
and,  for  ought  I know,  are  still,  one  splendid  example 
of  these  thi-ifty  people.  Out  of  the  crumbs  which  fall 
from  the  tables  of  the  rich  and  extravagant,  and 
which  these  good  women  collected,  they  actually  fed, 
during  the  cotton  famine,  on  good  s-astaining  food,  not 
only  their  o^vn  community,  but  a hundred  other  persons 
who  were  dependent  on  them  for  support,  the  waste 
residue  from  every  family  of  six  persons  being  sufficient, 
when  it  could  be  collected,  to  keex)  a seventh  com- 
fortably, and  in  some  instances,  as  I was  advised,  even 
a seventh  and  eighth. 

This  example  of  thrift,  if  but  partly  copied  by  the 
people  generally,  would  soon  work  an  entire  revolution 
in  food  economy  in  this  country.  To  be  effective,  how- 
ever, the  example  must ' come,  not  from  little  sisters  of 
charity,  but  from  that  twenty-fifth  man  who  heads  the 
community,  and  especially — I say  it  in  all  honesty,  and 
without  a thought  of  offence— from  him  as  he  disports 
himself  in  such  places  as  the  City  of  London.  It  is  at 
great  and  wasteful  banquets  that  the  extreme  lessons  of 
thriftlessness  which  so  oppose  thrift  are  set  forth  and 
praised  and  practised,  and  it  is  in  these  centres  the 
grand  reform  should  commence. 

In  the  year  1864,  when  I was  writing  for  the  Medical 
Times  and  Gazette  a medical  history  of  Wolverhampton, 
I chanced  to  reason  with  some  colliers  there,  why  they 
should  spend  their  hard-earned  wages  as  they  did,  in 
what  they  called  “ plaey,”  which  means  living  for  one 
day  in  the  week  on  the  choicest  viands  that  could  be 
got,  ducks,  geese,  game,  lamb,  or  asjjaragus,  every 
dainty  the  season  could  yield,  or  money  j)urchase.  In 
reply,  one  of  these  grimy  epicures,  little  anticipating 
how  his  words  would  one  day  be  applied,  observed, 

‘ ‘ Gie  up  pleay,  measter ; why  its  ony  a f eaest  loike  a 
Lod  Mayor’s  dinner,  if  ye’ve  iver  bin  at  un.  I-Wien  us 
betters  gie  up  pleay,  tell  us,  an  we  wull.”  The  retort 
went,  and  still  goes,  home.  But  I take  it  as  one  of  the 
most  hopeful  signs  of  thrift  that  was  ever  known,  that, 
through  the  liberal-mindedness  and  the  earnest  desire 
for  the  public  good,  the  moral  it  so  forcibly  conveys 
should  be  at  last  permitted  by  a Lord  Mayor  of  London 
himself  to  be  repeated  even  from  the  banqueting-hall  of 
the  Mansion  House. 
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POPULATION  AND  INDUSTRIES  OF  CYPRUS. 

All  agree  in  stating  that  the  population  of  Cyprus 
amounted,  in  ancient  times,  to  2,000,000,  but  it  is  im- 
possible to  ascertain  its  present  number  with  accuracy  ; 
some  state  it  to  be  more  than  100,000,  and  others, 
250,000.  From  all  that  can  be  learned  upon  the  sub- 
ject, it  appears  that  Cyprus,  under  the  rule  of  the 
Lusiguans  and  the  Venetians,  was  flourishing,  and  con- 
tained a large  population  ; that  the  population,  when 
the  Turks  took  possession  of  the  island,  went  on  dimin- 
ishing until  a comparatively  recent  date ; that,  since  the 
year  1840,  an  increase  has  taken  place,  and  the  period 
of  this  increase  coincides  with  improvements  which 
have  beeen  introduced  in  the  administration.  Of  the 
towns,  Lamaca  is  the  principal  commercial  place  in  the 
island,  both  as  regards  importation  and  exportation  of 
commodities.  It  consists  of  two  distinct  portions,  one, 
on  the  sea- shore,  called  “La  Marina,”  or,  more  com- 
monly, “ Scala,”  and  the  other,  the  town  of  Larnaka 
proper,  situate  further  inland,  and  separated  from  the 
former  by  a tract  of  open  country.  Second  in  import- 
ance, as  the  port  of  exportation  of  wines  and  carrob  or 
locust  beans,  but  better  in  appearance,  is  Limassol, 
which  stretches  along  a coast  bearing  the  same  name. 
Both  Larnaka  and  Limassol  lie  on  the  southern  coast  of 
the  island.  Nicosia,  an  inland  town,  and  the  centre  of 
the  internal  commerce  of  Cyprus,  was,  and  still  is,  the 
seat  of  the  Grovernment.  Its  aspect  and  character  are 
not  different  from  those  of  an  ordinary  Turkish  town. 

Cyprus  is  well  provided  with  building  materials. 
The  island  abounds  in  all  kinds  of  stone,  from  the 
hardest  to  the  softest,  but  owing  to  the  inveterate 
practice  of  building  with  bricks,  to  the  great  difficulty 
of  transport,  and  to  the  entire  absence  of  quarrymen, 
stone  is  very  little  used.  The  spurs  of  the  northern 
chain  of  mountains  are  rich  in  good  lime  and  sandstone, 
and  in  the  southern  chain,  compact  marly  limestone  of 
Tarious  kinds  is  to  be  found  in  abundance.  There  is, 
besides,  another  quality  of  stone,  which  on  trial  is 
found  to  be  an  excellent  material  for  building  purposes. 
It  is  quarried  on  the  coast  near  Kerynia,  and  is  a kind 
of  compact  limestone,  very  much  like  the  cilcaire  grassier 
of  Paris.  A palpable  proof  of  this  may  be  seen  in  the 
magnificent  cathedrals  of  Nicosia  and  Famagusta,  built 
of  stone  at  the  time  of  the  Crusades  and  the  Venetians ; 
the  whole  of  Famagusta,  the  ruins  of  which  clearly 
show  that  it  was  entirely  built  of  stone  ; the  churehes 
in  the  several  towns  ; the  hermitages  on  the  ridges  of 
the  moimtains. 

The  report  by  Dr.  G-.  C.  Schinas  and  Mr.  E.  L. 
Galizia,  upon  the  capabilities  of  the  island,  further 
states  that  the  vine  is  beyond  doubt  the  most  important 
plant  in  Cyprus  ; and  it  would  probably  have  been 
better  and  more  extensively  cultivated,  but  for  the 
existence  of  an  exorbitant  tax,  which,  in  the  last  few 
years,  has  caused  a rapid  decline  in  this  branch  of 
agriculture.  There  are  principally  two  kinds  of  grapes, 
the  white  and  the  black.  The  white  grape,  which  is 
grown  for  the  fruit  in  its  natural  state,  is  not  so  sweet 
as  the  black,  from  which  are  obtained  both  the  common 
black  wine,  and  the  other,  inferior  reddish-yellow  wine, 
known,  both  in  Cyprus  and  elsewhere,  by  the  name  of 
Coramanderia — a name  originally  given  to  it  because  the 
vineyards,  in  which  it  was  produced,  were  a Gommenda 
of  the  Knights  Templars,  near  Limassol.  The  cost  of 
jilanting  one  scala  of  vines — an  operation  for  which  six 
men  and  three  women  are  required  for  half  a day — is 
about  3s.  3d.  In  many  cases,  however,  the  planting  of 
a vineyard  costs  nothing  for  labour,  the  neighbours,  by 
custom,  helping  each  other  gratis.  The  vintage  takes 
place  towards  the  end  of  September,  the  grapes  for  the 
common  wine  being  cut  first,  and  those  of  the  com- 
manderia  after.  The  ordinary  average  produce  is 
GOO  okes  of  grapes  per  scala,  equal  to  1,680  lbs.  or  960 
rotoli.  There  were  cases  in  which  as  many  as  2,000  valso, 
3,000  okes,  were  obtained  ; but  these  were  very  excep- 


tional cases.  Not  unfrequently,  however,  as  much  a.s  i 
1,200  okes  of  fruit  are  got  per  scala.  The  Wneyards  i 
deserving  particular  mention  are  situate  near  the  village  I 
of  Lefkara  (in  the  district  of  Orini),  in  Solea,  and  ‘ 
Maratosa,  all  productive  of  both  black  and  commanderia 
wines.  In  the  districts  of  Kilani  and  Avdimon,  raisins  I 
are  cultivated  in  small  quantities,  and  they  are  of  a 
very  inferior  quality.  Wine-growers  keep  their  wine 
in  store  until  the  next  vintage,  when,  in  the  absence  of  j 
other  receptacles  for  the  new  vdue,  the  old  is  transferred  > 
into  tarred  leather  bags  and  carried  to  the  tovms  — 
chiefly  to  Limassol.  The  vats  are  also  coated  with  tar, 
which  gives  the  wine  a disagreeable  taste.  This  is  the 
more  to  be  regretted,  considering  that,  in  the  opinion  of 
experienced  European  wine-growers,  excellent  table  ;■ 
wines  could  be  manufactured  in  Cyprus  in  no  way  in-  ; 
ferior  to  those  of  other  countries.  The  best  cominau- 
deria  and  other  wines  are  manufactured  in  the  villages  i 
of  Ftericuti,  Farmacii,  Asc.n,  and  Lasagna ; as  for  : 
quantity,  the  districts  of  Limassol,  Konklia,  and  Baffo 
rank  foremost. 

With  regard  to  the  industrial  occupations,  the  report  ■ 
states  that  earthenware  is  manufactured,  chiefly  ih 
Larnaka,  Limassol,  Varoscia,  Lapithos,  and  particularly 
inKomo.  At  Nicosia,  carpets  are  made,  and  silk  is  i 
spun  and  woven  into  scarves  and  other  forms,  but  they  are  t 
remarkable  only  for  the  desirability  of  their  colouring.  | 
Silk  is  also  woven  in  villages,  but  the  colouring  process  t 
is  always  carried  out  at  Nicosia.  In  this  town,  and  in  i 
the  neighbouring  villages,  hides  also  are  dressed  and  ! 
tanned,  and  the  article  is  considered  inferior  to  any 
other  prepared  in  Turkey.  In  the  districts  of  Nicosia  . 
and  Kythrea,  under  orange  trees,  violets  are  grown,  | 
from  which  syr-^ps  and  jams  are  made  and  exported.  At  i 
Larnaka,  Zi,  and  other  places,  steam -mills  are  employed  | 
for  grinding  corn  ; in  Kythrea,  however,  water-mills  i 
are  used  for  that  purpose  ; and  in  a few  other  localities  I 
mills  are  worked  by  beasts  ; v/ind-mills  are  rare,  and  of  a [ 
very  rough  make.  They  cannot  answer  well  in  every  [ 
locality  of  the  island,  but  if  properly  constructed,  and 
in  convenient  situations,  they  would  be  very  economical. 
Sponges  are  fished  from  the  waters  of  Kerynia,  by 
foreign  speculators  ; the  sponges  are  of  inferior  quality. 
Honey  is  produced  in  almost  every  district  of  the  island, 
and,  owing  to  the  abundance  of  aromatic  wild  plants,  it  i 
is  very  fragrant  and  savoury.  It  is  held  by  some  to;  be 
inferior  to  that  of  Athens.  In  the  district  of  Lefka, 
wool  is  woven  and  worked  for  saddles,  and  for  sacks 
for  grain  ; each  of  these  sacks  can  contain  from  3^  to  5 i 
Idlos  (or  bushels),  and  costs  from  100  to  150  piasters.  | 
Iron  is  also  worked  in  this  district,  in  a rough  way ; | 

and  the  fact  of  ironmongery  being  confined  to  one  locality,  | 
shows  how  backward  this  trade  is  still  in  the  island. 

In  the  district  of  Karpas,  common  chairs  are  made  in 
great  number,  of  cypress  ; they  are  also  of  a very  rough 
make,  nor  can  be  otherwise,  since  carpenters  and  joiners, 
if  they  are  to  be  so  called,  are,  as  to  ability,  even  be- 
hind the  blacksmiths.  Charcoal  is  also  made,  but  only 
for  local  consumption.  Of  salt,  which  is  obtained  in 
the  most  primitive  manner,  the  yield,  though  very  large, 
might  be  increased,  if  more  pains  are  bestowed  on  this 
trade.  The  quantity  yearly  exported  ranges  from 
10,000,000  to  30,000,000  okes,  whilst  1,000,000  okes 
are  generally  consumed  in  the  island. 

In  conclusion,  the  authors  of  this  report  believe, 
from  personal  observation,  and  made  during  the  most 
unfavourable  part  of  the  year,  that  Cyprus  is,  by  the 
conformation  and  the  nature  of  the  ground,  fit  for^  all 
branches  of  rural  economy — the  mountains,  the  plains, 
and  the  soil  being  adapted  for  the  growth  of  ail  kinds 
of  agricultural  produce.  The  present  low  condition  of 
agriculture  is  to  be  ascribed  to  causes  independent  of 
its  natural  capability,  foremost  of  which  is  the  scanti- 
ness of  the  population.  An  increase,  especially  of  the 
agricultural  class,  and  a better  management  of  farms, 
would,  it  is  believed,  change  entirely  the  present 
dull  and  sullen  aspect  of  the  island,  and  restore  to  it 


JOURNAL  0?  THE  SOCIETY  OF  ARTS,  ILxncu.  19,  1830. 


387 


the  prosperity  and  salubrity  for  which  it  was  famous  in 
former  times.  Maltese  farmers  and  agricultural  and 
other  labourers  would  find  ample  reward  for  their  in- 
dustry and  labour,  without  in  the  least  interfering’ 
with,  or  creating  any  obstacle  whatever  to,  the  better- 
ing of  the  present  condition  of  the  natives. 


WHITE  NICKEL  BRONZE. 

The  pure  white  tint  of  nickel,  its  inoxidisability,  and 
therefore  the  ease  with  which  it  is  kept  clean,  have 
caused  it  to  come  into  general  use  for  metal  fittings, 
especially  those  of  vessels  and  carriages,  as  well  as  for 
the  bright  parts  of  engines  and  machines.  But,  on 
account  of  the  relatively  high  price  hitherto  obtained 
.by  nickel,  it  has  been  employed  chiefly  in  the  state  of 
electro -deposit. 

Nickel-plating  is  effected  by  two  processes,  one  hot 
and  the  other  cold.  In  the  former,  a solution  of  sul- 
phate of  nickel  is  used  in  an  enamel  cast-iron  trough. 
This  is  the  more  rapid  method,  but  its  result  is  not  so 
satisfactory  as  in  the  cold  process.  The  latter  is  effected 
with  a bath  of  double  sulphate  of  nickel  and  ammonia, 
the  articles  to  be  nickelised  being  suspended  by  a 
platinum  wire  attached  to  the  positive  pole  of  the 
battery,  while  a plate  of  pure  nickel,  to  restore  the 
metal  to  the  bath,  is  put  in  connection  with  the 
negative  pole.  The  nickehsation  thus  produced,  though 
it  requires  a longer  time  than  the  other  process,  is 
finer  and  more  durable. 

There  are,  however,  several  objections  to  nickel- 
plating.  The  process  is  injurious  to  the  workmen 
engaged  in  it.  The  thin  coating  of  nickel  is  liable  to 
peel  off,  and  in  the  case  of  parts  exposed  to  wear,  or 
even  with  cleaning,  in  course  of  time,  the  nickel  becomes 
so  worn  off  at  the  edges  as  to  expose  the  base  metal 
beneath.  Besides,  nickelisation  does  not  entirely  pre- 
vent the  oxidisation  of  steel  and  iron. 

A French  company.  La  Society  Fran^aise  Anonyme 
de  Nickel,  briefly  referred  to  in  connection  with  the 
Applied  Science  Exhibition,  Paris,  are  endeavouring  to 
supersede  the  nickelisation  of  brass  and  copper  by  the 
use  of  solid  nickel  bronze,  which  is  thus  obtained.  The 
ore,  garnierife,  extensive  deposits  of  which  exist  in  New 
Caledonia,  the  French  penal  settlement,  is  worked  by 
Messrs.  John  Higginson  and  Co  , of  Noumea,  the 
coiicessionnaires.  It  is  by  them  subjected  to  a roasting 
or  preliminary  fusion,  wliich  forms  a regulus,  contain- 
ing from  60  to  70  per  cent,  of  metallic  nickel.  This 
substance  is  shipped  to  the  works  of  the  French  com- 
pany, at  Septcmes,  near  Marseilles,  where  it  is  smelted 
into  'ingots  and  granules  containing  99^  per  cent,  of 
pure  nickel  and  j per  cent,  of  utilisable  metallic  sub- 
stances. Tlie  extent  of  the  mineral  deposits  in  New 
Caledonia,  the  reduction  in  the  cost  of  freight  owing  to 
the  concentration  of  metal  through  the  preliminary 
fusion,  and  the  economy  effected  by  the  new  methods  of 
reduction  derised  by  M.  Jules  Gamier,  enables  the  com- 
pany to  sell  the  pure  metal  at  about  one-half  the  price 
it  obtained  thi’ee  years  ago. 

For  a long  time  past,  efforts  have  been  made  to  work 
nickel,  but  without  success,  until  the  present  year, 
because  it  was  foimd  too  brittle  ; now,  however,  pure 
nickel  has  been  rolled  and  forged,  cups,  knives,  and 
other  articles  having  been  fonned  of  it.  As  a rule,  the 
pure  nickel  is  mixed  by  the  founder  with  various  pro- 
portions of  copper,  zinc,  and  tin,  according  to  circum- 
stance, to  form  nickel  bronze  ; but  at  least  20  per  cent, 
of  nickel  is  required  to  secure  inoxidisabihty,  and  to 
give  the  desired  tint.  All  articles  that  are  now  made  of 
brass  or  copjier  nickelised  may  be  produced  in  solid 
white  nickel  bronze,  by  the  same  processes,  and  with  the 
same  plant,  and  at  practically  the  same  cost ; they  are 
also  20  per  cent,  stronger,  so  that  in  many  cases  they 
may  be  made  so  much  lighter.  The  great  strength  and 


the  property  of  non -oxidisation  render  this  alloy 
eminently  suitable  for  mathematical  and  musical  instru- 
ments. A small  quantity  of  nickel  added  to  steel 
increases  its  hardness,  and  renders  it  inoxidisable,  while 
edge-tools  made  of  the  alloy  stand  better  than  those  of 
ordinary  steel.  A nickel  bell-metal  is  also  found  to  give 
good  results.  The  Paris  Exhibition  of  1878  proved  the 
action  of  a totally  new  system  of  metallurgy  in  connec- 
tion with  this  beautiful  metal ; and  that  of  1879  showed 
its  practical  introduction  into  most  branches  of  manu- 
facturing industry. 


CORRESPONDENCE. 

-♦ 

INFLUENCE  OF  ELECTRIC  LIGHT  UPON 
VEGETATION. 

Referring  to  the  account,  in  your  last  Jourml,  of  Dr. 
Siemens’s  interesting  experiments,  shelving  the  marked 
influence  of  electricity  in  promoting  the  growth  of 
plants,  I have  been  informed  that  in  India,  the  bamboo, 
which,  it  is  known,  throws  up  its  season  shoots  at  the 
commencement  of  the  rains,  rarely  does  so  with  vigour 
before  the  occurrence  of  a thunder  storm,  which  gener- 
ally ushers  in  the  monsoon,  and  the  heavier  the  thunder 
storms,  the  more  rapid  the  growth,  ntimerous  measure- 
ments recording  from  2 to  2|  ft.  in  24  hours,  and  as 
much  as  70  ft.  iu  30  days,  the  greatest  activity  occurring 
during  the  night.  Capt.  H.  H.  Sleeman  writes  (Trans. 
Agr.  Hort.  Soc.,  lud.  IV.,  190),  “My  bamboos  at 
Jubbalpore  had  not  thrown  out  their  shoots  at  what  I 
considered  the  usual  time,  and  I asked  my  gardener  the 
cause.  He  replied,  ‘ we  have  no  thunderyet ; assoon  asthe 
thunder  comes  you  will  get  shoots.’  I asked  him  what 
possible  connection  there  could  be  between  the  claps  of 
thunder  and  the  shooting  of  the  bamboos.  ‘ God  only 
knows,’  said  he,  ‘but  we  Imow  that  till  the  thunder  comes 
the  bamboos  never  shoot  well.’  The  thunder  came,  and 
the  gardener’s  theory  was  confirmed  by  a very  steady 
and  abundant  shooting  of  the  bamboos.  Here,  possibly, 
the  cause  rests  in  the  increased  amount  of  nitrogenous 
compounds  absorbed  with  avidity  through  the  humus 
which  accumulates  round  the  bamboo  stocks.” 

Dr.  Siemens’s  tulip  experiment  singularly  coincides 
with  the  above.  Thomas  Routledoe. 

Claxheugh,  March  13,  1880. 


NOTES  ON  BOOKS. 


On  Simplicity,  Common  Sense,  and  Intelligent  Snper- 
vision  in  Sanitary  Appliances.  By  P.  Hinckes  Bird, 
F.R.C.S.  London  (C.  L.  Marsh  and  Co.)  1880. 

The  subjects  dealt  with  in  this  pamphlet  are  fresh 
air,  pure  water,  treatment  of  excreta,  refuse  treatment, 
isolation  of  the  sick  from  the  healthy,  and  disinfectants. 
In  conclusion,  the  author  asks  the  question,  “Where 
are  the  evidences  of  any  real  advance  whatever  during 
the  past  half-century  ?”  and  he  is  unable  to  answer  it 
satisfactorily.  He  writes — “It  has  been  remarked 
there  has  been  much  talk,  a multitude  of  councillors, 
periodical  alarms,  spasmodic  efforts,  scientific  congresses, 
sanitary  conferences,  a general  awakening  to  a sense  of 
something  defective,  but  the  tangible  results  have  not 
been  even  commensurate  with  the  growth  of  population. 
On  the  contrary,  the  mischiefs  of  overcrowding  and  the 
accumiilations  of  a generation  have  outstripped  the 
tentative  measures  of  sanitary  reformers,  and  left  them 
panting,  halting,  and  discouraged,  in  the  race  far 
behind.  Our  bye -ways  may  be  cleaner,  and  the 
atmosnhere  of  some  towns  purer,  yet  this  has  been, 
gained  at  the  expense  of  others,  to  whom  we  have 
transferred  the  nuisance,  changing  only  the  venue  with- 
out abating  the  evil.” 
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GEig’EEAL  NOTES. 


Watford  School  of  Music — The  first  programme  has 
been  issued  of  tbe  School  of  Music  which  forms  Section  F 
of  the  Watford  Public  Library,  from  which  it  appears  that 
the  work  of  the  school  is  divided  info  three  stage  — (a) 
elementary,  (/;)  intermediate,  and  (c)  advanced.  Each  stage 
will  _ consist  of  instruction  in  singing  and  in  pianoforte 
playing.  At  the  advanced  stage,  lectures  in  the  science  atd 
history  of  music  will  also  be  given  from  time  to  time. 
Annual  examinations  will  be  held  in  connection  with 
Trinity  College,  Londoi-,  and  the  Society  of  Art.«. 

Milk  Cooler. — A new  form  of  milk  cooler  has  been  in- 
troduced by  Mr.  George  Kent,  which  consists  of  two  cylin- 
ders of  unequal  diameter,  connected  together  above*  and 
below.  In  a receptacle,  enclosed  in  the  smaller  cylinder,  is 
placed  the  cooling  materia],  which  may  be  either  ordinary 
cold  or  iced  water.  Into  the  other  cylinder,  which  contains 
a tap,  the  milk  is  poured,  when  it  rises,  in  both  cylinders,  to 
the  same  level.  The  milk  in  the  cylinder  containing  the 
cooling  material  soon  decreases  in  temperature,  and,  sinking, 
flows  through  the  lower  connecting  tube  as  the  warm  milk 
pours  in  through  the  upper  one.  In  order  to  prevent  the 
liquid  from  falling  below  the  level  of  the  top  inlet,  when  tie 
milk  is  drawn  off  by  the  tap,  a small  cylinder,  closed  at 
both  ends,  and  sliding  on  a rod,  is  inserted  in  the  cylinder 
containing  the  tap.  As  the  milk  is  drawn  off,  this  hollow 
cylinder  is  lowered  and  held  in  position  by  a thumb  screw  on 
the  top. 

Mortality  Bates. — In  a paper  read  at  the  last  meeting 
of  the  Statistical  Society,  on  “ Certain  Changes  in  the 
English  Kates  of  Mortality,”  Mr.  Thomas  A.  Welton 
showed  that,  since  the  years  1846-50,  there  had  been  a re- 
duction in  the  English  rates  of  mortality  of  both  sexes  be- 
tween the  ages  5-25,  hut  that  the  rates  amongst  males  at  ages 
35-75,  after  being  somewhat  diminished,  had  become  higher 
than  they  were,  to  the  extent  of  15  or  20  per  cent,  above  the 
minimum.  In  conclusion,  the  author  showed  “that  there 
has  been  a steady  increase  during  the  whole  of  the  period  in 
male  mortality  after  35  years  of  age  by  diseases  of  the  luugs, 
heart,  and  brain,  and  also  the  less  important  diseases  of  The 
kidneys,  and  cancer.  Such  increased  mortality  has  been  so 
general,  even  in  the  rural  divisions  of  the  kingdom,  that  it 
seems  difllcult  to  attribute  it  to  the  increased  strain  upon  the 
vital  energies  occasioned  by  modern  conditions  of  life  ; but 
he  did  not  attempt  to  assign  a cause  for  the  changes  which 
have  taken  place.” 


MEETINGS  OE  THE  SOCIETY. 

Obdinaet  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

April  7.—“  Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Eobins,  F.S.A.,  E.K.I.B.A. 
Professor  A.  W.  Williamson,  E.K.S.,  will  preside. 

April  14.— “The  History  of  the  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A.,  Assist- 
ant Secretary  of  the  Society.  Ford  Alfred  S. 
Churchill,  Chairman  of  the  Council,  will  preside. 

April  21. — “The  Present  System  of  Obtaining 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  W.  Holman  Hunt.  Sir 
CouTTS  Lindsay,  Bart.,  will  preside. 

April  28. — “ Kecent  Improvements  in  Gas  Furnaces 
for  Domestic  and  Laboratory  Purposes.”  By  Thomas 
Fletcher. 

May  5.  “ On  the  last  Forty  Years  of  Agricultural 

E:^erience.”  By  John  C.  Morton.  James  Caird, 
C.B.,  F.K.S.,  will  preside. 


Indian  Section.  ■ 

Friday  Evenings,  at  Eight  o’clock  : — 1 

April  2. — “ The  Best  Route  for  a Line  of  Railway  n 
to  India.”  By  B.  Haughton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhabitants  t 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof.  ! •, 

Vambery.  1 

May  7. — “ The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — , 

April  6. — “Art  in  Japan.”  By  C.  Pfoundes.  • ' 

April  27. — “ Iceland  and  its  Resources.”  By  C.  G.  9 
W.  Lock.  | 

Applied  Chemistry  and  Physics  Section.  r 

Thursday  Evenings,  at  eight  o’clock  : — 

April  8. — “ On  Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Friswell,  F.C.S. 

April  22. — “On  Some  Recent  Advances  in  the 
Science  of  Photography.”  By  Captain  Abney,  R.F., 
F.R.S. 

May  13. — “ On  the  Optical  Properties  of  Crystals, 
and  some  of  their  Practical  Applications.”  By  Prof . ' 

W.  G.  Adams,  F.R.S. 

Cahtor  Lectures. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course  will  be  by  Mr.  E.  W.  Edis,  ^ 
F.S.A.,  on  “Art  Decoration  and  Furniture.”  It  1 
will  consist  of  six  lectures,  to  be  given  on  the 
following  dates  : — April  5,  12,  19,  26  ; May  3,  10.  i 


MEETINGS  FOR  THE  ENSUING  WEEK.  j 

Monday,  March  22nd  . . .Royal  Geographical,  University  of  London,  , 

Bui’LLngton-gardens,  W. , 8J  p .m.  Mr.  Edward  Hutchin- 
son, “ Notes  of  an  Ascent  of  the  River  Binu^  in  August, 

1879,  with  Remarks  on  the  Systems  of  the  Rivers  Shari 
and  Binu^.” 

Medical,  11,  Chandos-street,  W.,  ^ p.m. 

Tuesday,  March  i23RD... Medical  and  Chixurgical,  53,  Berners-  | 
street.  Oxford-street,  W.,  8^  p.m.  j 

Civil  Engineers,  25,  Great  George-street,  ‘Westminster, 
S.W.,  8 p.m.  Prof.  Abel,  “ Explosive  Agents  Applied 
to  Industrial  Purposes.” 

British  Horological  Institute,  Northampton-square,  8 p.m. 

Mr.  R.  Strachan,  “ International  Weather  Service.”  | 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C.,  | 

8 p.m.  1.  Mr.  V.  BaU,  “ Nicobarese  Ideographs.”  ; 

2.  Mr.  Alfred  Taylor,  “A  New  Method  of  expressing  j 

Degree  of  Changes  of  Specific  Form  in  the  Organic 
World,  especially  referring  to  the  Development  of  the  | 
Mind  and  Body  of  Man.”  Illustrated  by  numerous  ^ 
Diagrams.  i 

Royal  Colonial,  “Pall  Mall,”  14,  Regent-street,  S.W., 

8 p.m.  Sir  Arthur  Blyth,  “ South  Australia,  her  Land  ' 
Laws  and  Recent  Industrial  Progress.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1p.m.  | 

Wednesday,  March  24th... Geological,  Burlington-house,  W.,  i 
8 p.m.  1.  Mr.  Searles  V.  Wood,  “ The  Newer  Pliocene  j 
Period  in  England.”  2.  Mr.  G.  R.  Vine,  “ A Review  of  | 

the  Family  Diastoporidee  for  the  purpose  of  Classifica- 
tion.” : I 

Telegraph  Engmeers,  25,  Great  George-street,  S.W.,  8 p.m.  | ( 

Adjourned  discussion  on  Mr.  Alexander  Siemens’s  paper  | I 

on  “ Some  Recent  Improvements  in  Electric  Light  j ! 
Apparatus.”  i 


The  letter  on  “Domestic  Poisons,”  printed  in  i 
the  Journal  (vol.  28,  p.  341)  was  signed  “ John  Crossley  and  I 
Sons,  Limited,  per  Edward  Crossley,  director,”  which  is  the  i 

proper  name  of  the  firm,  and  not  “ Edward  Crossley  and  1 

Sons.”  J 
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AU  communications  for  thii  Society  shouldhe,  nddressed  to  the  Secretary, 
John-street,  Adelpla,  London,  JV.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


ALBEET  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1880,  early  in  May  next. 
This  medal  was  struck  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  aAvarded  as  follows  • — 

In  1864,  to  Sir  Howland  Hill,  K.C.B.,  F.H.S.,  “for  his 
great  ser\*ice  to  Arts,  Manufactures,  andCommerce,  in  the 
creation  of  the  j>enny  postage,  and  for  his  other  reforms 
in  the  postal  system  of  tliis  country,  the  benefits  of 
which  have,  however,  not  been  confined  to  this  country, 
but  have  extended  over  the  civihsed  world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  pi'oofs  of  Avhich  are 
affordedbyhis  judicious  patronage  of  Art,  his  enlightened 
commercial  policy,  and  especially,  by  the  abolition  of 
passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.R.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chenaistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactrrres,  and  Com- 
merce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill  Cooke 
and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.R.S.,  “ in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  Vdiit worth,  F.H.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by 
which  the  production  of  machinery  has  been  brought 
to  a state  of  perfection  hitherto  unapproached,  to  the 
great  advancement  of  Arts,  Manufactures,  and  Com- 
merce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R..S.,  Chevalier  of  the 
Legion  of  Honour,  kc.,  “for  his  numerous  valuable  re- 
searches and  writings,  Avhich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  andCommerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 


velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For. Memb. R.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  aids  of  the  world.” 

In  1874,  to  W.  C.  Siemens,  D.C.L.,  F.H.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  tor  his  improvement  in  the  manufacture 
of  iron  ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manuf;icturcs  and  the  Arts.” 

In  1875,  to  M.  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  wi’itings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce.” 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.H.S.,  the 
Astronomer  Royal,  “for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  “ the  distinguished 
chemist,  Avhose  researches  ha\'e  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 

In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  F.R.S., 
D.C.L.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beueficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  William  Thomson,  F.R.S.,  LL.D., 
D.C.L.,  “ on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  24th  of 
April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

March  11th,  1880;  Prof.  Eoscoe,  F.R.S.,  in  the 
chair. 

The  paper  read  was  on — 

BALMAIN’S  LUMINOUS  PAINT. 

By  C.  W.  Heaton,  F.C.S. 

I have  been  invited  to  give,  this  evening,  an 
account  of  one  of  those  praetical  applieations  of 
science  which  have  always  had  peculiar  interest  for 
members  of  this  Society.  In  doing  so,  I shall  be 
compelled  to  allude  briefly  to  some  scientific  truths, 
familiar  to  many  among  my  audience,  and  par- 
ticularly to  those  who  attended  Mr.  Preece’s  recent 
interesting  lectures. 

Every  one  knows  that  a ray  of  AA’-hite  light  con- 
sists of  minute  waves,  or  ripples,  analogous  to  those 
of  Avater,  ;^nd  of  various  lengths.  The  mean 
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length  of  these  waves,  measured  from  the  crest  of 
one  to  the  crest  of  the  next,  may  be  taken  as  the 
fifty  thousandth  of  an  inch.  They  all  travel  in 
straight  lines,  and  all  with  the  same  velocity,  a 
velocity  which  is  called  the  velocity  of  light.  In 
passing  through  a prism,  these  lines  of  waves  are 
refracted,  or  bent  at  different  angles,  and  when 
afterwards  allowed  to  fall  on  a screen,  they  are 
reflected  back  to  our  eyes,  and  a portion  of  them, 
acting  on  the  optic  nerve,  produce  the  sensation 
of  colour.  These  rays  are,  therefore,  called  the 
visible  rays.  Here  on  the  screen  you  see  the 
spectrum  of  the  white  electric  light. 

The  eye  is,  however,  a very  imperfect  optical 
instrument,  and  is  only  sensitive  to  waves  between 
certain  limits  of  length.  The  real  spectrum  on 
the  screen  is  much  larger  than  the  visible 
one.  There  is  a portion  beyond  the  red,  which 
is  called  the  ultra-red  portion.  The  waves 
of  this  portion  are  too  long  to  affect  the  eye,  but 
are  powerful  in  producing  the  phenomena  of  heat. 
The  rays  are,  therefore,  sometimes  called  the  in- 
visible or  obscure  heat-rays.  There  is  also  a portion 
beyond  the  violet,  produced  by  waves  too  short  to 
affect  the  eye,  but  active  in  producing  chemical  and 
other  effects.  These  rays  are  called  the  ultra- 
violet, actinic,  or  chemical  rays. 

Many  years  ago,  Sir  John  Herschel  observed 
the  peculiar  blue  opalescence  which  a solution  of 
quinine  presents  when  held  in  certain  lights. 
Brewster  made  further  observations  of  the  same 
kind ; but  it  was  not  until  1852  that  Prof.  Stokes, 
of  Cambridge,  published  the  memorable  research 
on  the  subject,  which  would  alone  have  been 
sufficient  to  render  his  name  immortal  in  the 
history  of  science.  Stokes  suggested  the  name, 
fluorescence,  for  the  phenomenon,  and  showed  that 
it  was  due  to  a power,  which  some  bodies  possess,  of 
absorbing  light  waves,  and  emittingthem  again  as 
longer  waves.  Quinine  is  peculiarly  sensitive  to 
violet  and  ultra-violet  rays.  If  I pass  a solution 
of  quinine  through  the  spectrum,  beginning  at  the 
red  end,  you  will  see  that  the  fluorescence  does  not 
appear  until  we  reach  the  blue  portion,  but  con- 
tinues to  be  visible  far  beyond  the  violet.  In  the 
ultra-violet  portion,  we  have  a distinct  conversion 
of  invisible  actinic  into  visible  light  rays.  Here  is 
a solution  of  the  new  Magdala  red,  made  from 
naphthaline.  It  appears  black  in  all  parts  of  the 
spectrum,  except  the  region  of  the  yellow,  in  which 
it  shows  a magnificent  red  fluorescence.  This  experi- 
ment proves  that  fluorescence  is  not  always  caused 
by  the  conversion  of  invisible  into  visible  waves. 
We  now  throw  a beam  of  electric  light,  filtered  to 
some  extent  from  heat  rays  by  passing  through 
ammonio-sulphate  of  copper,  on  two  jars  of  water, 
and  throw  into  one  a solution  of  quinine,  and  into 
the  other  an  alkaline  solution  of  the  curious  com- 
pound called  fluorescine.  You  perceive  in  the  one 
case  a blue  and  in  the  other  an  intense  emerald- 
green  fluorescence,  and  it  is  really  difficult  to 
believe  that  in  each  case  the  solution  remains  trans- 
parent. In  fluorescence,  then,  we  have  generally, 
if  not  always,  an  increase  of  wave  length,  due  to 
the  molecular  action  of  certain  substances.  The 
waves  are  never  shortened,  and  are  sometimes  des- 
cribed as  suffering  “degradation.”  The  luminosity 
ceases  as  soon  as  the  incident  light  is  withdrawn, 
or,  to  speak  more  cautiously,  it  lasts  only  for  a 
minute  period  of  time  afterwards.  In  the  case  of 


quinine,  the  work  of  converting  invisible  into 
visible  rays,  seems  to  take  about  the  5,000th  part 
of  a second. 

We  come  now  to  a closely  allied,  if  not  identical, 
phenomenon.  Many  substances  are  known  which, 
having  been  exposed  to  light,  continue  to  emit 
light  for  measurable  periods  of  time  after  the 
luminous  source  is  removed.  This  phenomenon 
is  called  phosphorescence,  and  it  is  with  this  that 
we  are  chiefly  concerned  to-night.  The  term  phos- 
phorescence has  been  applied  to  light  emitted 
under  various  conditions.  Thus  we  have  the  light 
emitted  during  the  slow  oxidation  of  phosphorus  ; 
the  light  of  living  animals,  such  as  the  glowworm 
and  the  noctiluca  ; the  light  attendant  upon  inci- 
pient putrefaction,  animal  and  vegetable ; the 
light  produced  by  the  heating  of  phosphorus,  and 
many  other  bodies ; by  percussion,  as  when  sugar 
is  struck  with  a hammer  or  rubbed,  and  the  beau- 
tiful phenomena  developed  in  high  vacua  in  that 
strange  condition  of  matter  Avith  which  Mr. 
Crookes’s  remarkable  discoveries  have  lately  made 
us  familiar ; and,  lastly,  we  have  the  light  which 
follows  insolation.  All  these  are  grouped  togethcu- 
under  the  general  term  phosphorescence,  but  it  is 
with  the  last  one  that  we  have  at  present  to  deal. 

The  history  of  discovery  in  regard  to  this  kind 
of  phosphorescence  is  a somewhat  lengthy  one. 
Obscure  hints  of  the  phosphorescent  power  of  gems 
are  contained  in  some  of  the  works  of  the  ancients, 
but  nothing  definite  was  discovered  until  about 
the  year  1602,  when  a shoemaker,  of  Bologna, 
named  Vincenzo  Casciorolo,  picked  up  a heavy 
stone,  and  being  an  enthusiastic  alchemist,  took  it 
home  and  treated  it  in  his  furnace,  in  the  hope  of 
obtaining  gold  from  it.  Instead  of  getting  gold, 
he  obtained  a mass  Avhich  shone  in  the  dark,  and 
which  became  celebrated  as  the  Bologna  stone,  or 
Bologna  phosphorus.  The  stone  was  the  now  well- 
known  heavy  spar,  and  acted  on  by  carbon  it 
yielded  barium  sulphide,  a compound  of  consider- 
able phosj)horescent  x^ower.  In  1663,  Boyle  pub- 
lished some  observations  on  the  phosphorescence  of 
the  diamond,  and,  in  1675,  Baudoin  obtained 
another  phosphorus  by  the  action  of  heat  on 
calcium  nitrate.  Some  important  additions  to  our 
knowledge  were  made  by  Beccaria,  in  1744,  and 
then  came  the  discovery  by  Canton,  in  1761,  of  the 
phosphorus  or  pyrophorus  which  bears  his  name. 
It  is  made  by  calcining  oyster  shells  with  sulphur, 
and  consists,  of  course,  essentially  of  calcium  sul- 
phide, which  is  the  most  remarkable  of  phospho- 
rescent substances.  Thanks  to  the  kindness  of 
my  friend.  Professor  Tuson,  I am  able  to  show 
you  a sealed  tube  containing  a specimen  of  this 
substance  prepared  by  Canton  himself,  with  the 
date  1764  engraved  on  the  glass.  It  still  retains 
its  power,  a remarkable  proof  that  the  luminosity 
is  not  due  to  any  chemical  action. 

In  1775,  Wilson  published  some  valuable  dis- 
coveries. He  extended  the  list  of  phosphori, 
showed  that  light  of  various  colours  could  be  ob- 
tained from  them,  and  made  some  interesting 
observations  on  the  effects  of  heat  and  cold,  to  which 
I shall  refer  again.  I have  here  a sheet  of  card- 
board painted  with  various  phosphorescent  com- 
pounds, and  a butterfly  painted  on  glass  in  the 
same  matter.  On  exposing  them  to  light,  you  will 
observe  the  different  shades  of  colour,  varying  from 
red  to  blue,  which  are  developed. 
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Passing  by,  in  this  imperfect  sketch,  several 
iaiportant  names, we  come  to  the  greatest  name  of  all 
Edinond  Becquerel,  who  for  more  than  thirty  years 
has  enriched  science  by  his  discoveries.  It  is  im- 
possible for  me  to  give  even  an  abstract  of  these 
discoveries.  He  invented  an  instrument  called  the 
phosphoroscope,  by  which  he  was  able  to  detect  the 
phosphorescent  power  in  bodies  which  remain 
luminous  for  very  short  periods  of  time.  He  showed 
that  the  power  was  a very  common  one  in  natural, 
as  well  as  in  artificially- prepared  substances,  and 
that  it  was  possessed  by  organic  as  well  as  inor- 
ganic compounds,  and  particularly  by  all  fluorescent 
substances.  He  analysed  the  light  emitted  in 
each  case  by  the  spectrum,  and  determined  its 
duration  within  certain  limits  of  accuracy.  These 
limits  are  singularly  wide,  extending  from 
less  than  the  5,000th  part  of  a second,  to 
hours  or  even  days.  Of  all  phosphorescent 
bodies,  the  sulphides  of  calcium,  barium,  and 
strontium,  are  the  most  remarkable  in  regard  to 
the  duration  of  their  light  ; and  Becquerel  has 
studied  the  modes  of  preparing  these  compounds 
with  tlie  greatest  care,  and  has  revealed  many 
strange,  and  even  startling  facts  in  regard  to  them. 
They  can  be  prepared  by  the  action  of  carbon  on 
the  sulphates,  by  the  action  of  sulphur  on  the  oxides 
and  carbonates,  and  by  the  action  of  alkalme  sul- 
phides, and  even  of  antimony  sulphide,  on  the  last- 
named  compounds.  The  phosphor!  prepared  by 
these  various  processes,  differ  widely  in  regard  to 
the  colour  and  duration  of  the  light  which  they 
emit;  and  it  is  even  possible  to  obtain  shades  vary- 
ing from  orange-red  and  indigo-blue,  from  calcium 
only.  But  this  is  not  all.  The  calcium-sulphide 
obtained  from  calcite,  is  different  from  that  from 
arragonite,  though  these  minerals  have  the  same 
chemical  composition  ; and  the  differences  remain 
even  after  each  mineral  has  been  dissolved  in  acid, 
reprecipitatcd  by  sodium  carbonate,  and  then 
ignited  with  sulphur.  This  affords  a strange,  and 
for  the  present,  inexplicable  example  of  molecular 
pcn^istency.  Becquerel  holds  that  fluorescence  and 
])hosphorescence  are  one  and  the  same  phenomenon, 
the  apparent  differences  being  due  solely  to  the 
different  periods  during  which  the  absorbed  light  is 
emitted.  The  point  is  one  which  merits  attentive 
study. 

We  now  come  to  the  immediate  subject  of  my 
paper.  The  late  Mr.  Balmain,  formerly  of  Uni- 
versity College,  and  an  excellent  chemist,  had  for 
years  made  a special  study  of  phosphorescent  sub- 
stances. He  enjoyed  the  friendship  of  the 
Becquerels,  father  and  son,  and  aided  possibly  by 
them,  he  succeeded  in  producing  a constant  and 
very  powerful  phosphorescent  substance.  Here 
is  some  of  the  substance.  You  see  how  strong 
a light  it  emits  after  exposure  to  the  mag- 
nesium light.  It  occurred  to  him  to  patent  the 
use  of  this  and  other  phosphorescent  materials, 
mixed  with  water  or  oil,  as  paints  capable  of  being 
applied  in  the  ordinary  way  to  any  surface.  This 
patent  for  luminous  paint  is  now  in  the  hands  of 
Messrs.  Iblee  and  Horne,  of  Aldermanbury,  and, 
thanks  to  those  gentlemen,  I am  able  to  show  you 
a great  many  specimens  of  articles  thus  painted, 
and  80  to  enable  you  to  judge  for  yourselves  of  its 
proposed  applications.  I have,  in  the  first  place, 
a number  of  sheets  of  cardboard  so  painted,  some 
of  them  framed  and  glazed,  which  you  see  emit, 


after  insolation,  an  amount  of  light  which  is 
really  remarkable.  With  these  sheets,  we  can  try 
a few  preliminary  experiments,  which  will  assist  in 
illustrating  the  nature  of  the  phenomena  with 
which  we  are  dealing.  Let  us,  in  the  first  place, 
test  the  sensitiveness  of  the  paint.  Exposing  a 
sheet  of  painted  card,  previously  kept  in  darkness, 
to  Leyden  jar  sparks  from  an  induction  coil,  you 
see  that  each  spark  impresses  its  image  on  the  card, 
and  makes  it  luminous.  It  is  easy  in  this  way  to 
write  luminous  words  on  an  otherwise  dark  card. 
You  know  how  very  short  a time  each  spark  lasts, 
and  can,  therefore,  judge  of  the  short  time  required 
for  the  illumination.  The  same  fact  is  more 
roughly  shown  by  striking  a lucifer  match  in  front 
of  a dark  pane.  The  momentary  flash  of  the  tip 
is,  you  see,  enough  to  produce  a very  visible  effect 
on  the  paint. 

Wo  may  now  try  the  very  obvious  experiment  of 
applying  light  of  various  colours  to  the  painted 
surface.  Here  is  a card  partially  covered  with 
sheets  of  blue,  green,  yellow,  and  red  glass.  Burn- 
ing a piece  of  magnesium  in  front  of  it,  you  see 
that  no  effect  at  all  is  produced  by  the  red  and 
yellow  light,  a considerable  effect  by  the  green, 
and  most  of  all  by  the  violet  light.  The  same 
effect  may  be  produced  in  another  and  less  ambig- 
uous manner.  We  will  throw  the  spectrum  on  a 
white  screen,  which  consists  of  five  horizonal 
layers.  The  upper  one  is  white  paper  ; the  next, 
sensitive  i)hotographic  paper*  ; the  next,  paper 
saturated  with  quinine  ; the  next,  luminous  paint, 
which  at  present  is  dark,  and  the  lowest  luminous 
paint  previously  insolated.  The  spectrum  covers 
all  these  layers.  A long  exposure  is  required  to 
give  a very  satisfactory  result,  but  we  are  then  able 
to  make  out  that  there  is  great  general  simi- 
larity between  the  rays  which  affect  the  silver, 
the  quinine,  and  the  luminous  paint.  The  affected 
portions  are  nearly,  but  not  quite,  coincident.  If 
the  experiment  is  carried  on  for  along  time  with  a 
very  intense  spectrum,  another  effect  which  we 
could  not  have  anticipated  is  observed  in  the 
lowest  layer,  which  has  previously  been  made 
luminous.  The  violet  and  ultra-violet  rays  in- 
creases the  luminosity,  as  we  might  have  expected, 
but  the  yellow  and  red  rays  not  only  do  not  add  to 
the  luminosity,  but  actually  take  away  the  light 
previously  present.  Another  experiment  will  show 
this  effect  more  quickly.  Here  is  a sheet,  at  pre- 
sent luminous;  I cover  half  of  it  with  opaque 
cardboard,  and  the  other  half  with  yellow  glass, 
and  then  burn  a piece  of  magnesium  in  front  of  it. 
See  the  result.  The  rays  which  passed  through 
the  yellow  glass,  have  taken  nearly  all  the  light 
out  of  that  half  of  the  card,  while  the  light  on  the 
other  remains  unimpared. 

For  an  explanation  of  this  curious  phenomenon, 
we  must  go  back  105  years,  to  Wilson,  who  first 
observed  it,  though  in  a different  manner.  We 
must  remember  that  red  and  yellow  rays  are  also 
heat  rays ; and  Wilson  showed  that  heat  would 
stimulate  the  light  for  a time,  only  to  cause  it 
more  rapidly  to  disappear.  On  a faintly  luminous 
pane  I iilace  a can  of  hot  water.  Removing  it 
after  a minute,  Ave  find  that  the  light  in  that  place 
is  much  brighter  than  before.  Cold  diminishes 
the  light,  Avhich,  however,  returns  when  the 

* Kindly  prepared  for  me  by  Mr.  J.  M.  Thomson,  of  King’s 
College. 
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original  temperature  is  restored.  This  I can  easily  | 
show,  by  applying  a block  of  ice  for  a minute  to 
the  luminous  surface.  Thus  we  see  the  importance,  ■ 
in  all  experiments  on  the  duration  of  phospho- 
rescent light,  of  paying  close  attention  to  tempera- 
ture. 

Vfe  may  now  inquire  how  far  this  luminous 
paint  is  suited  for  actual  use,  and  what  kind  of 
applications  can  be  found  for  it.  We  have  seen 
that  it  is  very  sensitive  to  artificial  light.  To 
ordinary  daylight  it  is  at  least  equally  sensitive, 
and  I have  seen  it  tried,  with  a success  which  seemed 
to  me  wonderful,  in  a thick  yellow  London  fog.  A 
very  short  exposure  produces  the  maximum  of 
illumination,  though,  of  course,  the  amount  of 
this  illumination  depend  on  the  quantity  and 
quality  of  the  light.  The  duration  of  the  light  is 
likewise  dependent,  to  some  extent,  on  conditions. 
When  the  paint  has  been  exposed  to  the  intense 
light  of  the  sun,  or  of  burning  magnesium,  a good 
deal  of  the  brilliancy  disappears  quickly,  but  after 
that  the  fading  is  very  slow  ; and  it  may  be  said 
that  a more  or  less  useful  light  will  remain  through 
the  length  of  an  ordinary  winter’s  night.  In  an 
extreme  case,  I was  just  able  to  see  the  dial  of  a 
watch  by  the  light  emitted  from  a card  which  had 
been  in  total  darkness  for  twenty-six  hours.  In 
this  case  the  card  had  been  exposed  to  daylight  of 
moderate  intensity  for  two  hours. 

The  next  point  to  be  considered  is  the  durability 
of  the  paint.  The  oil  seems  to  protect  it  wonder- 
fully, even  from  the  acid  air  and  rain  of  London. 
I have  seen  a wooden  bowl,  which  was  painted  by 
Mr.  Balmain  more  than  a year  ago,  and  has  for 
several  months  been  exposed  to  the  open  air  in 
London,  in  very  bad  weather.  It  still  preserves 
its  power.  Equally  effectual  is  the  oil  as  a protec- 
tion from  water.  Here  you  see  the  painted  model 
of  a life-buoy  immersed  in  water.  Its  luminosity 
is  very  evident.  In  several  respects,  therefore, 
namely,  as  regards  intensity  of  light,  lasting  power, 
and  durability  under  fair  condition,  these  painted 
surfaces  seem  likely  to  be  useful  as  carriers  of  day- 
light into  dark  places  and  through  dark  hours. 

Let  us  now  turn  to  the  suggested  applications 
of  the  paint.  They  may  be  divided  roughly  into 
the  ornamental  and  the  useful,  and  I need  only 
mention  a few  out  of  the  many  that  occur  to  the 
mind.  In  the  former  class,  we  may  include  these 
j)ainted  india-rubber  balls,  which  are  very  pretty, 
and  suggest  nocturnal  lawn  teflnis.  Statuary, 
grotto-work,  and  ornamental  tiles,  also  give 
striking  and  beautiful  effects.  Here  is  a large 
bust  of  the  Prince  Consort  which  has  been  painted 
and  illuminated.  You  see  how  fine  an  effect  it 
produces.  Clock  faces,  so  prepared,  show  the 
time  all  night,  and  watch-boxes  enable  us  to  do  as 
much  for  our  watches.  The  ends  of  lucifer  match 
boxes  have  been  painted  with  the  same  material. 
Here  are  a number  of  them.  There  would  obviously 
be  no  difficulty  in  finding  one  of  these  boxes  in  the 
dark. 

To  pass  to  more  important  applications,  the  roofs 
of  railway  carriages  have  already  been  treated  ex- 
perimentally with  the  paint,  with  results  that 
appear  satisfactory.  The  light  would,  of  course, 
only  be  employed  for  daylight  trains  which  run 
through  tunnels.  Then,  again,  it  is  proposed  to 
paint  the  names  of  streets,  the  directions  at  post- 
oflSpes,  sign-posts,  and  advertisements  in  the  same 


way.  Here  are  some  framed  notices,  “ Lodgings,” 
“To  Let,”  and  such  like,  which  would  easily  be 
seen  through,  at  any  rate,  a great  portion  of  the 
night.  Still  more  important  is  the  use  of  this 
luminous  paint  in  gunpowder  magazines,  spirit 
stores,  and  for  purposes  of  exploration  in  ceal 
mines  during  seasons  of  danger,  besides  many 
such  uses  that  may  be  thought  of. 

But  of  all  the  proposed  uses  of  the  luminous 
paint,  none  seem  to  me  so  important,  or  so  certain 
of  practical  success,  as  the  marine  applications. 
Several  of  these  have  already  been  realised  in  a 
satisfactory  manner.  For  signal  and  mooring 
buoys,  for  example,  its  utility  is  obvious.  It  is  of  the 
utmost  importance  that  the  buoys  employed  for 
marking  channels  should  be  seen  easily,  the  safe 
entrance  to  a harbour  or  river  frequently 
depending  upon  the  successful  passage  through 
a line  of  buoys.  The  entrances  to  Poole 
Harbour  and  to  the  mouths  of  the  Thames 
and  Medway  are  marked  in  this  way,  and  great 
difficulty  and  danger  are  often  experienced  on 
dark  nights  in  making  out  the  buoys.  Now,  there 
can  be  no  doubt  that  a buoy  thickly  painted  with 
luminous  paint  would  remain  visible  through  the 
whole,  or  nearly  the  whole,  of  a night.  A few 
evenings  ago,  I assisted  at  the  trial  of  a small 
mooring-buoy  at  Erith.  It  was  not  placed  in  the 
water  till  nine  at  night,  having,  of  course,  been 
for  some  hours  before  in  darkness.  We  found  that 
it  was  easily  visible  at  distances  of  over  a hundred 
yards,  although  the  night  was  not  a clear  one,  and 
the  light  to  which  the  buoy  had  been  exposed  had 
not  been  very  good.  Yatchsmen,  returning  to 
moorings  late  at  night,  would  find  such  buoys  a 
great  advantage,  and  many  colHsions  might  in  this 
way  be  avoided.  Equally  important  is  the  appli- 
cation of  the  paint  to  life-buoys.  Life-buoys  are, 
or  should  always  be,  kept  on  deck  in  convenient 
situations.  A life-buoy  thrown  to  a man  over- 
board will  often  save  his  life,  particularly  if  the 
man  can  swim.  But  what  is  the  use  of  throwing 
out  a common  life-buoy  on  a dark  night  ? 
It  is  impossible  for  the  man  to  see  it,  and  it 
is  equally  invisible  to  those  on  board.  Here 
is  a hfe-buoy  painted  with  the  luminous  paint.  It 
has  been  on  the  roof  of  this  house  all  day,  and  has, 
consequently,  been  now  for  several  hours  in  dark- 
ness. Yet  you  see  it  emits  a light  that  could  easily 
be  seen  at  a very  considerable  distance.  Any 
decently  good  swimmer  could  easily  reach  it,  while 
the  ships’  boats  would  know  at  once  the  point  to 
which  they  must  row. 

Finally,  there  seems  no  doubt  of  the  usefulness 
of  the  paint  in  diving  and  other  submarine  opera- 
tions. We  have  ready  a driver  in  full  dress,  painted 
all  over  with  the  luminous  paint.  He  is  being 
illuminated  in  the  next  room.  Now  he  enters,  and 
you  see  what  a brilliant  and  ghost-like  appearance 
he  presents.  At  present  one  of  the  greatest 
difficulties  in  submarine  operations  arises  from 
the  intense  darkness.  With  this  new  arrangement 
every  diver  will  be  his  own  lanthom,  and  will 
carry  down  with  him  a stock  of  daylight  that  will 
assist  his  labours  materially.  This  dress  was 
actually  so  used  at  Southampton  a day  or  two  ago. 
Mr.  Phillip  Hedger,  the  Superintendent  of  the 
Southampton  Dock  Company,  has  sent  a letter 
to  Messrs.  Ihlee  and  Horne,  in  which  he  says,  that 
the  diver  descended,  on  a somewhat  murky  day, 
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into  27  feet  of  not  very  clear  water,  and  found  that 
he  was  able  to  distinguish  the  bolt-heads  and 
mussels  on  a ship’s  bottom  with  ease.  Mr.  Hedger 
seems  to  entertain  no  doubt  of  the  success  of  the 
new  application. 

Let  me,  in  conclusion,  draw  your  attention  to 
the  splendid  inscription,  “Balmain’s  Luminous 
Paint,”  which  stretches  in  letters  of  fire  the  whole 
length  of  the  hall.  It  has  been  in  darkness  for  two 
hours,  and  yet  illustrates  very  simply  the  way  in 
which  the  paint  may  be  made  useful  for  advertis- 
ing  purposes. 

I may  now  conclude  this  brief  and  very 
imperfect  sketch.  I heartily  wish  the  exposition 
had  fallen  into  better  hands,  and  particularly  that 
our  Chairman,  whose  well-known  researches  on 
actinic  light  have  added  so  much  to  our  know- 
ledge, would  have  taken  the  matter  in  hand  him- 
self. However,  I have  done  my  best,  and  can 
only  hope  that  you  have  acquired  some  new  ideas 
on  the  subject,  and  will  in  future  watch  with 
interest  for  further  useful  applications  of  the 
luminous  paint.* 


DISCUSSION. 

The  Chairman  said  they  were  aU  much  indebted  to 
Professor  Heaton,  and  also  to  the  gentlemen  who  had 
placed  the  material  in  his  hands,  and  enabled  him  to  pro- 
duce such  very  beautiful  results.  He  (the  Chairman)  had 
felt  avery  great  pleasure  in  being  present  thatevening,  for 
the  very  simple  reason  that  the  gentleman  whose  name  was 
now  connected  with  this  very  interesting  discovery  was 
one  of  his  earhest  friends.  The  late  Mr.  Balmain  was 
not  perhaps  known  to  many,  but  by  those  who  had  the 
pleasure  of  his  acquaintance  and  friendship,  his  name 
was  always  remembered  with  affection.  He  was  one  of 
the  real  servants  of  science,  one  who  worked  quietly  and 
industriously,  and  thus  produced  those  results  which 
they  they  had  all  so  much  admired  that  evening.  They 
must  all  feel  deep  regret  at  his  untimely  death,  just 
at  the  moment  when  his  interesting  experiments  and 
researches  had  come  to  such  a successful  issue. 

Mr.  Pearsall  said  that  many  years  ago  he  worked  at 
the  Royal  Institution  on  phosphorescence,  and  it  had 
given  him  great  pleasure  that  evening  to  listen  to  the 
paper,  and  witness  the  experiments.  He  then  referred 
to  some  of  the  practical  applications  of  the  invention, 
such  as  for  the  names  of  streets,  shops,  railway  stations, 
Ac.  The  application  to  life-buoys  would  be  exceedingly 
useful,  and,  although  the  light  might  be  evanescent, 
yet  it  appeared  sufficiently  permanent  for  such  purposes. 
He  saw  no  reason  why  the  buoys  should  not  carry  an 
electric  battery,  which  might  be  excited  by  the  water, 
or,  perhaps,  also,  that  the  inteiaor  of  coal  mines  should 
be  white -washed  with  this  luminous  paint. 

Mr.  Newlands  asked  if  the  paint  were  procurable) 
and  at  what  price. 

Mr.  Horne  said  that  the  paint  could  be  obtained  at 
their  offices  in  Aldermanbuiy,  and,  roughly  speaking, 
cost  28s.  per  lb.  Two  years  ago,  it  began  at  five  guineas 
per  lb.  ; they  had  now  brought  it  down  to  28s.,  and 
he  believed  the  more  they  reduced  it  in  price  the 
larger  trade  they  would  do,  and  the  more  profit  would 
arise.  Being  only  made  from  a compound  of  lime 
and  sulphur,  something  higher  in  oxidation  than  a 
sulphide,  and  lower  than  a sulphate,  it  should  cost, 
roughly  speaking,  less  than  white  lead ; and  when  this 
time  arrived,  no  doubt  tunnels  and  many  dark  corners 

• I must  here  express  my  sincere  thanks  to  my  friend,  Mr. 
Bolas,  himself  so  excellent  a lecturer,  for  h’s  invaluable  help  in 
the  experimental  portion  of  my  paper. 


might  be  whitewashed  with  it.  Last  week,  an  experi- 
ment had  been  made  on  the  Great  Western  Railway,  a 
coach  being  run  with  the  ceiling  painted  with  it, 
althoirgh  not  in  the  way  they  had  suggested.  They 
brouglit  it  forward  as  a question  of  economy,  to  light 
up  tunnels  in  the  daytime  ; but  the  railway  company 
tried  it  in  a severe  manner,  by  running  a train  from 
Bishop’s-road  Station  underground  to  Moorgate- street 
and  back.  Some  members  of  the  press  and  a repre- 
sentative of  the  Great  Northern  Railway  were  present, 
and  the  latter  was  so  pleased  with  it  that  the  company 
was  going  to  place  a coach  at  their  disposal. 

Mr.  Newlands  asked  how  much  surface  1 lb.  of  paint 
would  cover. 

Mr.  Horne  said,  roughly,  about  28  square  feet, 

A Member  said  he  understood  that  this  paint  woultl 
only  give  off  light  after  it  had  been  already  exposed  tq 
a strong  light ; and  that,  therefore,  he  did  not  !?ee  its 
applicability  to  mines. 

Mr.  Horne  said  it  was  for  such  purposes  they  devised 
what  were  called  the  Aladdin  Lamps,  which  were 
about  I j feet  square,  and  might,  in  fact,  be  called  port- 
able daylight,  as  they  did  not  require  either  gas  or 
pipes. 

Mr.  Eckstein  asked  if  one  application  would  be 
sufficient. 

Mr.  Horne  said  it  should  be  allowed  to  dry  two  or 
three  days,  and  Avas  all  the  better  for  having  tAvo  or 
three  coats. 

Prof.  Tuson  said  he  understood  this  patent  claimed 
improvements  in  the  preparation  of  this  phosphorescent 
body. 

The  Chairman  said,  as  he  understood,  Mr.  Balmain’s 
patent  consisted  in  the  application  of  this  compound, 
containing  sulphur,  and  an  alkaline  earth  metal,  and, 
perhaps,  some  oxygen.  As  a paint,  the  method  of 
manufacture  had  been  improved,  so  that  the  luminosity 
lasted  for  a greater  length  of  time  than  had  hitherto 
been  accomplished. 

Mr.  Harding  asked  how  long  exposure  to  magnesium 
light  or  sun-light  was  required  to  produce  an  effect 
lasting  for  ten  hours. 

The  Chairman  said  they  had  seen  sufficient  evidence 
of  Avhat  a short  exposure  to  magnesium  light  would 
accomplish,  Avhich  had  proA'ed  the  case  so  far  as  the 
luminosity  of  the  surface  Avas  concerned.  How  long 
that  would  last,  Mr.  Heaton  would,  no  doubt,  tell  them 
but  the  experiment  of  the  lucifer  match-box,  which  was. 
so  very  striking,  showed  how  small  an  amount  of  light, 
caused  the  luminosity. 

Professor  Abel  said  he  had  been  A’ery  much  struck 
Avith  the  lucid  manner  in  Avliich  the  scientific  aspect  of 
the  question  had  been  exj)lained,  as  Avell  as  by  the  prac- 
tical results  achieved  by  the  application  of  these  very 
beautiful  researches  of  M.  Becquerel.  There  could  not 
be  a doubt  that,  as  in  many  other  instances  of  import- 
ant applications  of  scientific  research  to  practical  use, 
it  soon  receUed  very  important  development,  and  was 
destined  to  have  many  useful  applications,  which,  no 
doubt,  would  be  assisted  by  the  manner  in  which  the 
matter  had  been  made  public  in  that  haU.  Although  he 
came  almost  fresh  to  the  practical  aspect  of  the  question, 
he  could  see  many  directions  in  which  he  should  be 
sanguine  of  its  very  useful  application.  Without 
going  so  far  as  to  think  that  you  could  dispense 
with  lights  in  powder  magazines  altogether,  except 
under  certain  .special  conditions,  or  that  you  Avould 
be  able  to  illuminate  coal  mines,  or  that  you  would 
deal  with  light  in  a A^ery  simple  manner  at  great 
dejAths  under  water,  still  in  all  these  directions  these 
phosphorescent  preparations  were  likely  to  have  very 
useful  results.  He  felt  quite,  sure  that,  in  the  hands  of^ 
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Mr.  Heaton  and  others,  its  manufacture  was  likely 
to  become  of  very  considerable  use  to  arts,  to  manu- 
factures, and  to  a variety  of  important  purposes  directly 
connected  with  humanity,  and  with  the  daily  increasing 
enlightenment  of  the  age. 

Professor  Grylls  Adams  said  the  scientific  side  of  the 
subject  had  been  put  so  clearly  before  the  meeting, 
that  there  was  really  no  question  to  ask,  and  there 
was  scarcely  any  room  left  to  discuss  that  branch  of  the 
subject ; this  was  evident  from  the  fact  that  no  question 
had  been  asked  upon  it.  Professor  Heaton  had  so 
clearly  shown  what  kind  of  light  it  was  which  had  this 
phosphorescent  effect,  namely,  ‘ ‘ that  at  the  extreme  end 
of  the  spectrum,”  which  was  taken  up  by  this  phosphor- 
escent body,  and  converted  into  visible  light.  The  next 
question  naturally  was  the  practical  application  of  this 
invention,  which  Professor  Heaton  had  been  compelled 
to  compress  into  a few  minutes.  No  doubt,  if  he  had 
gone  on  considerably  longer,  he  might  have  given 
several  more  interesting  applications,  which  would, 
perhaps,  have  met  some  of  the  questions  which  had 
been  since  put ; but,  as  a lecturer  himself,  he  knew  it 
was  always  dangerous  to  presume  on  the  patience  of  an 
audience,  and  go  beyond  the  allotted  time.  He  very 
much  admired  the  residts  and  the  rapidity  with  which 
they  had  been  produced,  and  the  very  slight  exposure 
necessary  to  give  a luminous  effect,  coupled  with  the 
lasting  of  that  effect  for  a long  period.  No  one  would 
wish  to  detract  from  the  merits  of  those  who  had 
followed  up  Mr.  Balmain’s  application,  and  put  it  to 
the  practical  application  which  had  been  shown,  because 
it  was  evident  that,  if  similar  applications  had  been 
made  before,  the  public  would  have  known  of  them,  but 
there  could  not  be  the  slightest  doubt  that,  to  nearly  all 
the  audience,  these  results  were  entirely  new. 

Mr.  Horne,  on  behalf  of  the  owners  of  the  patent, 
express  their  thanks  to  the  Society  for  the  opportunity 
of  exhibiting  this  material,  and  also  to  Professor 
Heaton  for  his  ability  in  treating  the  subject,  and 
to  many  friends  who  had  helped,  notably  to  Mr.  Philip 
Hedger,  many  years  superintendent  of  the  docks  at 
Southampton.  He  could  quite  bear  out  the  Chairman’s 
remarks  as  to  the  character  of  the  inventor,  having  had 
the  pleasure  of  his  friendship  during  the  last  two  or 
three  years  of  his  life.  That  gentleman  had  studied 
this  subject  for  forty  years,  and  seemed  to  have  pretty 
well  exhausted  it. 

Mr.  Aflano  said  they  had  heard  about  this  patent  being 
used  for  submarine  explorations,  and  for  life-buoys, 
but  why  should  it  not  be  used  for  the  ships  themselves  ? 
If  vessels  or  their  spars  and  masts  were  painted  with  it, 
it  would  tend  to  prevent  collisions,  and  save  human  life. 

Professor  Heaton  said  this  had  been  suggested  already, 
although  he  had  forgotten  to  mention  it. 

Mr.  Holdsworth  Fisher  asked  if  the  luminosity  might 
not  be  attributed  to  a chemical  action  rather  than  a 
physical  one,  something  similar  to  that  produced  by  the 
chlorophyll  in  the  leaves  of  plants,  which  decomposed 
the  carbonic  acid  of  the  air.  Might  it  not  be  possibly 
the^  effect  of  the  actinic  rays  of  light  setting  up  chemical 
action  amongst  the  ingredients  of  the  paint,  leading  to  a 
slow  combustion  of  the  sulphide,  by  which  the  sulphur 
would  be  set  free,  and  thus  a process  of  slow  oxidation 
might  possibly  take  place.  That  idea  seemed  partly 
borne  out  by  the  similarity  between  the  colour  of  burn- 
ing sulphur  and  of  this  luminous  paint  shining  in  the 
dark. 

^ Professor  Heaton  thought  this  was  quite  impossible, 
since  there  was  a tube  on  the  mantel-piece,  prepared 
more  than  100  years  ago,  which  still  possessed  this 
power.  He  did  not  think  it  possible  for  chemical 
action  to  go  on  so  long. 

Mr.  Berwick  said  he  had  been  testing  this  paint 
recently  in  country  roads  where  g’as  had  not  yet  reached. 


It  certainly  did  not  light  you  along  the  road,  but  it 
prevented  a vehicle  running  against  you,  and  would  bo 
very  useful  upon  direction  posts  to  travellers.  In  fact, 
every  dark  corner  where  there  were  railings,  or  any- 
thing on  which  the  paint  would  dry,  might  be  coated 
with  it.  Testing  it  one  day  in  a dark  railway  station 
in  Sussex,  where  there  was  no  gas,  he  showed  that  if 
only  the  railings  were  painted  with  it,  it  woxild  give 
sufficient  light  to  run  the  train  in. 

The  Chairman  said  he  woidd  not  detain  the  meeting 
with  any  further  remarks  of  his  own,  except  to  propose 
a vote  of  thanks  to  Professor  Heaton  and  the  patentees, 
for  the  interesting  lecture  and  experiments.  If  those 
who  had  been  present  only  remembered  the  lucifer 
match-box,  they  would  appreciate  Balmain’s  apj)lica- 
tion  of  phosphorescence,  and  he  trusted  before  long  its 
use  would  become  general  for  that  and  similar  purposes. 


MISCELLANEOUS. 


GEOGEAPHY,  POPULATION,  AND  PEODUC- 
TIONS  OF  THE  PEO VINCE  OF  SHANTUNG, 
CHINA. 

The  province  of  Shantung,  in  which  is  situated  the 
Treaty  Port  of  Chefas,  or  Yentai,  contains  about  6G,000 
square  miles.  It  is  divided  into  12  departments,  which 
are  subdivided  into  107  districts.  Each  district  has  in 
it  a district  town,  wherein  resides  the  officer  who  govern 
the  district.  The  towns,  except  when,  as  capitals  of 
departments,  they  take  the  name  of  the  department, 
are  Imown  by  the  name  of  their  respective  districts. 
The  province  has  several  harbours,  principally  that  of 
Chefoo,  which  is  protected  only  to  a certain  extent  by 
the  Chefoo  Bluff  from  the  prevalent  north  winds,  and 
is  weighted  by  great  disadvantages,  for,  though  toler- 
ably safe  as  an  anchorage,  loading  and  discharging 
cargo  can  only  take  place  when  its  waters  are  smooth. 
The  other  harbours  are  Lungmen  harbour,  which  is  too 
small  and  shallow  for  any  vessels,  except  small  junks  ; 
Weihaiwei,  Shiktao,  Litao,  Chinghaibay,  and  Chiao- 
chow.  The  two  prineipal  water  communications  of  the 
province  are  the  Grand  Canal  and  the  new  Yellow 
Eiver.  The  Grand  Canal  runs  from  outside  the  walls 
of  Peking,  by  Tungchow,  in  a south-east  direction,  to 
Tienkin  ; here  it  bends  to  the  south-west,  and,  running 
about  100  miles,  enters  the  province  of  Shantunsr  at 
Techow.  where  it  crosses  the  main  land  route  to  Peking. 
The  second  water  communication,  the  new  Yellow 
Eiver,  is  only  of  recent  formation.  The  old  Yellow 
Eiver  used  to  empty  itself  into  the  sea  in  the  Kiangsu 
province,  about  longitude  120«  east  34'  north  ; but  in 
1847,  it  found  a new  bed,  and  now  empties  itself  into 
the  sea  at  about  longitude  118*^  25'  east,  latitude  37°  45' 
north.  It  is  only  navigable  by  large  junks  to  a town 
called  Tietsnum  Kivern,  a few  miles  from  its  mouth. 
There  are  besides  in  the  province  many  rivers  which 
are  navigable  by  small  barges,  but  about  them  we 
have  but  little  information.  The  population  has  been 
estimated  at  30,000,000,  or  454  to  the  square  mile.  If 
this  estimate  is  correct.  Shantung  must  be  peopled 
half  as  densely  again  as  Great  Britain,  and  far  more 
densely  even  than  Holland  or  Belgium.  Consul 
Gardner  confesses  that  at  first  he  was  very  sceptical  on 
this  point,  but,  having  taken  the  trouble  to  count  the 
houses  in  150  or  more  villages  and  towns  in  100  square 
miles,  in  the  vicinity  of  the  port  of  Chefoo,  and  reckon- 
ing five  inmates  to  a house,  it  would  appear  that  the 
population  would  be  94,000,  of  which  the  town  of 
Yentai  would  give  30,000,  and  that  of  Fushan  10,000, 
the  other  54,000  being  distributed  among  agricultural 
villages  numbering  from  200  to  3,000  inhabitants. 
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Of  this  100  miles,  some  10  per  cent,  is  covered 
by  uncultivated  and  uninhabited  lulls,  rang-ing-  from 
300  to  1,300  feet  high.  The  densest  populated 
pirts  of  the  province  are  the  country  round  Tsinan 
and  the  rich  allu\dal  plain  stretching  from  sea  to  sea, 
containing  the  districts  of  Changi,  Kromi,  Pingtu, 
Chuckeny,  Chiaochow,  &c.,  in  which  is  principally 
cultivated  wheat,  and  which  produces  the  straw  braid 
now  so  important  an  item  in  the  trade  of  Chefoo.  The 
estimate,  therefore,  of  30,000,000  inhabitants  to  the 
province,  though  astonishing,  is  not  incredible.  It  is 
supported  by  the  native  official  returns  which,  though 
not  trustAvorthy,  are  approximate  to  the  truth  by  the  fact 
that  the  products  of  the  large  fisheries  are  almost  entirely 
consumed ; that  the  importation  of  grain  employs 
hundreds  upon  hundreds  of  junks  ; and,  fxirther,  that 
foreign  vessels  brought  to  Chefoo,  during  1878,  as  many 
as  232,000,000  needles. 

Amongst  the  natural  productions  of  the  province,  the 
first  place  is  given  to  minerals ; these  eousist  of  gold, 
silver,  copper,  tin,  lead,  coal,  and  iron.  The  best 
quantity  of  the  latter  is  found  close  to  TangchoAV  and 
in  the  Chuchow,  Laiw,  Tsoping,  Changshan,  Poking, 
Putai,  and  PinchoAV  districts.  The  presence  of  sulphur 
is  indicated  by  hot  sulphur  springs  in  the  Teiksia  dis- 
trict at  Ai-Shantang  and  Wenshuitang,  about  oO  miles 
Avest  of  Chefoo,  and  jArobably  in  many  other  places. 
The  sulphiu’  spring  at  Ai-Shantang  is  at  the  height  of 
about  300  feet  above  the  sea  leA^el,  directly  under  the 
noble  Aishan  hill,  Avhich  rises  in  solitary  grandeur  2,500 
feet,  and  seems  like  the  gigantic  dome  of  a cathedral. 
The  heat  of  the  stream  outside  the  bath  is  120*^  Fahr., 
and  inside,  112“.  The  sulphur  spring  at  Tungchuantang 
is  at  the  soiith  end  of  the  plain,  between  the  sea  and 
the  Rugged  Range.  Though  nearly  on  the  sea  leA^el,  it 
is  in  close  proximity  to  hundreds  of  fantastic  parks, 
amongst  which  is  to  be  foimd  the  wildest  and  grandest 
scenery  of  the  province.  Of  precious  and  Amluable 
stones,  the  jade  is  found  near  Laichow,  and  in  the 
Laiyang  and  Changching  districts.  This  jade  is  very 
inferior  to  the  jade  of  the  Himalaya,  Alai,  and  Thibetan 
mountains.  Marble  is  foimd  at  Ping-tu.  Amethysts 
are  found  in  the  Chiehmo  districts,  near  YenchoAV  and 
IchoAA'.  Diamonds  are  found  in  all  the  coal  fields,  but, 
up  to  the  present  time,  those  discoA'ered  hare  been  A^ery 
smaU.  It  is  doubtful  Aiffiether  the  search  for  them 
Avould  be  remuneratiA'e.  Granite  and  sandstone  are  found 
in  aU  the  hills  of  the  province. 

The  fruits  produced  in  the  province  are  dates  (not 
the  palm-tree  date),  Avalnuts,  peaches,  nectarines, 
plums,  cherries,  pears,  apples,  melons,  almonds, 
and  grapes.  StraAvben'ies  have  been  introduced  by 
Europeans,  and  thriA’e  well.  The  nati\'es  have  not, 
howeA'er,  taken  to  their  cultiA’ation.  Raspberries  grow 
wild  all  over  the  hills,  but  have  not  been  admitted 
into  the  orchards.  Much  of  the  dried  fruits, 
such  as  dates,  AA’alnuts,  melon  seeds,  almonds,  &c., 
find  their  way  to  Chinkeang  and  Shanghai  by  the 
Grand  Canal.  Owing  to  the  natiA^e  ignorance  of 
horticulture  generally,  and  of  grafting  particularly, 
the  only  fruits  of  good  quality  are  the  Avalnuts,  grapes, 
plums,  and  melons.  The  A’egetable  productions  of  the 
proA'ince  are  silk,  cotton,  rice,  Avheat,  straw-braid,  ver- 
micelli, miUet,  sorghum,  hemp,  maize,  castor  oil,  beans, 
bean-cake,  bean  oil,  chiUies,  ginseng,  indigo,  lily 
flowers,  liquorice,  medicines,  sesanum,  seaweed,  cab- 
bage, and  opium.  Of  all  the  exports  of  the  country, 
that  of  .straw -braid  is  in  the  most  flourishing  condition, 
grown,  as  before  .stated,  in  the  Laichow  department. 
Chefoo  is  the  natural  port  of  its  exportation.  Increas- 
ing .steadily  every  year,  it  Avill  probably  soon  be  the 
mainstay  of  the  export  trade  of  Chefoo,  and  its  sale  will, 
by  enriching  the  5,000,000  or  so  inhabitants  of  the 
Laichow  and  TangchoAV  departments,  enable  them  to 
purchase  far  more  largely  than  hitherto  of  our  textiles. 
The  exports  of  straw-braid,  which  in  1873  was 
only  1,363,051  lbs.,  had  increased  in  1877  to 


2,730,606  lbs.,  and  amounted  in  1878  to  3,736,268 lbs., 
A^alue,  £231,181.  Besides  thi.s,  42,296  straw  hats  were 
exported,  value  L'1,057.  This  trade  is  entirely  in 
foreign  hands,  almost  all  British,  and  the  produce  is 
exported  entirely  in  foreign  vessels.  The  annual  pro- 
ductions of  the  province  are  of  little  value.  They  arc  as 
folloAvs : — Salt  fish,  biche  de  mer,  ings’  bristles,  felt, 
wool,  horns,  tallow,  and  .skins.  The  rocks  of  the  coa.st 
are  covered  with  oysters  of  a fine  flavour,  Avhich  Avould 
only  require  a little  cultivation  to  become  a A'aluable 
article  of  export. 

When  considering  the  advantages  of  this  province, 
Consul  Gardner  remarks  that  one  is  reminded  of  the  old 
nursery  tale,  where  all  the  good  genii  bestowed  their 
choicest  gifts,  but  the  malediction  of  one  malevolent 
fairy  mingled  a curse  with  every  blessing.  Xo  spot  on 
earth  is  more  bountifully  .supplied  by  nature  Avith  all 
that  renders  a coimtry  rich  and  prosperous  than  Shan- 
tung. Its  climate,  hot  in  summer  and  cold  in  Avinter,  is 
bracing,  and  such  as  to  evoke  the  energies  of  its  inhabit- 
ants ; the  changes  are  so  gradual  that  it  Avould  be  ex- 
ceedingly healthy  were  it  not  that  the  want  of  sanitary 
arrangements,  the  filth  and  absence  of  drains,  giA^e 
rise  to  miasma,  which,  if  not  the  irritating,  is,  at  all 
events,  a predisposing  cause  of  deadly  zymotic  diseases. 
The  soil,  naturally  fertile,  instead  of  being,  as  is  the 
case,  periodically  parched  by  droughts,  Avould  be  regu- 
larly Ausited  by  rains  and  snows,  were  it  not  that  the 
hills,  which  might  be  covered  with  moisture,  producing 
trees,  are  bare  and  barren,  every  atom  of  Avood,  ex- 
cept in  the  neighbourhood  of  the  temples,  and  a few 
orchard  trees,  being  ruthlessly  cut  for  fuel  as  soon  as  it 
groAvs.  Large  tracts,  tOo,  which  might  be  covered  Avith 
vines  (to  which  cultivation  the  climate  is  peculiarly 
favourable),  as  the  hills  by  the  Rhine  and  Moselle,  pro- 
duce nothing  but  stunted  weeds.  Rivers  which,  by 
a little  deepening,  might  be  made  highAvays  of 
commerce  and  centres  of  irrigation,  wind  their 
Avay  through  shallow  sands  and  imdrained  marshes, 
carrying  their  wealth  of  water  to  the  sea.  Noble 
lakes,  Avhich  by  a little  trouble  could  be  made  into 
waluable  reservoirs,  periodically  overflow  their  banks, 
and  devastate  the  fields  they  should  fertilise,  and  choke 
up  the  water  highways  they  should  keep  full  and 
clear.  Natural  routes,  winding  through  hills  of  gentle 
gradients,  and  of  just  sufficient  altitude  to  affoi’d  good 
drainage,  only  requiring  a feAV  shovelfuls  of  the  stone 
that  abounds  in  the  neighbourhood  to  make  them 
into  excellent  roads,  are  by  neglect  utterly  impassable 
at  all  times  by  Avheeled  conveyances,  and,  after  a small 
shower  of  snoAv,  even  by  pack  mules. 

A little  surreptitious  washing  of  a fcAv  stream.s  is  all 
the  advantage  taken  of  the  rich  store  of  gold  in  the 
province ; the  silver  mines  have  been  closed,  and  the 
same  neglect  and  obstruction  are  evinced  with  regard 
to  the  less  precious,  but  equally  valuable  metals,  such 
as  tin,  lead,  iron,  and  copper.  Coal  exists  all  OA'er 
the  province,  and  at  points  whence  it  could  be 
transported  Avith  ease  to  large  centres  of  industry, 
and  to  ports  in  which  are  anchored  many  steamers 
of  Chinese  and  foreign  nationality.  In  a country 
Avhere  thousands  starve  annually  from  cold,  where 
every  Aveed  and  stick  is  valuable  for  fuel,  the  best  of 
fuel  lies  on  the  ground  with  no  one  to  pick  it  up,  while 
coal  imported  from  China  and  J apan  not  only  feeds  the 
steamers,  but  also  the  furnaces  of  the  native  blacksmiths 
and  ironmongers.  The  fine  marble,  the  granite,  the 
splendid  sandstone,  to  be  seen  stretching  hundreds  of 
feet  without  a flaAV,  Avhich  might  erect  magnificent 
palaces,  arc  only  carved  into  a foAV  tombstones,  and 
picked  out  to  build  cottages  and  pig-styes._  An 
industrious  and  stalwart  population,^  pre-eminently 
sober  and  law-abiding,  incapable,  it  is  true,  of  the 
larger  commercial  undertakings,  such  as  railways  and 
steamboat  companies,  without,  also,  the  high  intelligence 
of  our  artisans,  but  peculiarly  apt  at  the  smaller  branches 
of  trade,  and  Avith  a fair  skill  in  the  ruder  arts,  are 
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kept  in  bondage  by  ignorance,  unrelieved  by  religious 
feelings  and  aspirations ; and  under  the  yoke  of  bad 
laws  and  worse  administration,  have  their  intelligence 
stunted  and  individuality  destroyed.  Condemned  to  a 
state  of  hand-to-mouth  poverty,  they  enjoy,  at  the  best 
of  times,  but  a vegetable  prosperity,  and,  on  the  failure 
of  a single  harvest,  perish  by  thousands  of  starvation. 


POPULATION,  INDUSTEIES,  AND  AGEICUL- 
TUEE  OF  THE  PEOVINCE  OF  TEEBIZOND. 

Vice-Consul  Biliotti,  in  his  report  upon  the  Province 
of  Trebizond,  states,  in  a rough  calculation,  the  popu- 
lation amounts  to  about  1,000,000  inhabitants,  more 
than  four-fifths  of  whom  are  Mussulmans.  The  pro- 
portion of  the  Christians  between  themselves  is  one 
Armenian  to  three -and- a -half  Greeks.  The  population 
of  the  inland  districts  addict  themselves  exclusively  to 
agrictdture,  and  are  content  with  producing  just  enough 
to  satisfy  the  wants  of  their  families.  Many  Christians, 
Greeks  especially,  emigrate  to  Eussia,  where  they  find 
more  remunerative  employment,  and  return  at  the  end 
of  one  or  more  years.  Mussulmans  proceed  to  Con- 
stantinople, where  they  find  work  as  boatmen, 
porters,  &c.  On  the  sea -coast,  a seafaring  life 
is  the  usual  avocation  of  a great  part  of  the  popu- 
lation. Black  Sea  marines  are  considered  first- 
rate,  and  mostly  man  the  Turkish  navy.  They  carry 
on,  almost  to  the  exclusion  of  Eussian  natives,  the 
coasting  trade  between  this  and  the  Eussian  coast,  and 
are  expert  fishermen.  The  inhabitants  of  Surmeneh 
and  vicinity  are  especially  engaged  in  porpoise-fishing; 
they  extend  nets  at  a distance  of  some  miles  from  the 
shore,  and  allow  them  to  remain  in  the  sea  for  two  or 
three  weeks,  at  the  end  of  which  time  they  often  make 
capital  hauls.  Porpoise  fish  is  also  shot  by  good  marks- 
men, and  yields  an  abundant  supply  of  oil ; in  some 
exceptional  cases,  as  much  as  300  lbs.  from  a single  fish. 
Although  it  has  a strong  smell,  it  was  generally  used 
for  lamps  before  the  introduction  of  petroleum,  by  which 
it  is  being  gradually  superseded. 

One  of  the  occupations  of  the  country  women,  besides 
assisting  in  agricultural  pursuits,  is  to  spin  woollen 
cloth,  which,  to  the  exclusion  of  cotton  stuffs,  is  used 
by  both  sexes  for  outer  garments.  They  also  manufac- 
ture, more  especially  in  the  seashore  districts,  linen 
stuffs,  used  for  shirts ; but  cotton  goods  are  imported 
from  Great  Britain.  Eizeh  linen  is  held  in  great 
repute  all  over  Turkey.  It  is  so  fine,  that  a piece  of  the 
first  quality, fcontaining  usually  45  picks  (27  yards),  of  a 
width  of  two  feet,  does  not  weigh  more  than  seven 
ounces.  This  quality  is  sold  at  £15  a piece.  In  some 
parts  of  the  interior,  and  in  Trebizond,  since  two  or  three 
years,  cotton  twist  from  Great  Britain  is  employed  in 
manufacturing  striped  stuffs  (Manoossa),  which  are  in 
great  use  among  Orientals.  They  were  formerly 
fabricated  at  Aleppo,  and  forwarded  to  other  parts  of 
Anatolia.  The  natives  prefer  these  home-spun  to 
similar  articles  imported  from  Europe,  which,  though 
cheaper,  do  not  wear  so  well.  Printing  head- 
dress handkerchiefs  is  also  an  important  branch  of 
industry  among  Turkish  women  in  towns.  They 
use  muslins  of  British  manufacture.  The  inhabitants 
of  this  province  are  expert  smiths.  They  manufacture 
capital  cutlasses,  fire-arms,  and  locks  of  an  ingenious 
system  ; also  silver  and  gold  ornaments,  some  of  them 
of  a peculiar  style.  These  industries  have  probably  come 
down  by  tradition,  the  inhabitants  of  Pontus  having 
been,  since  remote  times,  skilful  men  in  metals.  It  is 
much  to  be  regretted  that  a country  so  rich  in  mineral 
ores,  and  whose  present  inhabitants  addict  themselves 
to  the  industry  of  smiths  on  a scale  of  some  importance, 
should  be  supplied  with  metals  from  without.  Nothing 
is  done  to  promote  the  working  of  mines,  but  much  to 
prevent  those  who  venture  on  similar  enterprises  from 
.carrying  out  their  projep|;/S.  A gentleman  who  discovered. 


four  or  five  years  ago,  a mine  of  manganese  at 
Fatza,  has  hitherto  been  unable  to  obtain  a con- 
cession or  a permission  to  export,  in  the  mean- 
time, the  mineral  ore  is  ready  for  embarkation. 
With  regard  to  the  agriculture  of  the  province,  Vice- 
Consul  Biliotti  states  that  Indian  com  is  grown 
especially  in  the  districts  bordering  the  sea-shore  ; the 
soil  here  is  more  adapted  to  its  cultivation  than  to  that 
of  other  cereals,  and  the  natives  are  so  accustomed  to 
live  on  bread  made  with  Indian  corn-flour,  that  if  it 
were  even  sold  at  a higher  price  than  wheat  flour,  they 
would  give  the  preference  to  the  former.  Beans  aro 
sown  together  with  Indian  com,  whose  stalks  serve  as. 
supports  to  the  flexible  plant  of  the  haricot  bean,  which 
is  the  kind  produced.  The  combined  yield  of  these  is 
more  remunerative  than  that  of  wheat.  The  agri- 
cultural classes  of  the  sea-coast  districts  mainly  live  on 
Indian  com  and  beans.  The  pellagon,  which  is  the 
consequence  of  an  uninterrupted  diet  on  Indian  com,  is 
a disorder  not  unknown,  but  it  is  not  so  severe  nor  so 
common  as  in  Northern  Italy.  Wheat  and  barley  aro 
grown  in  all  the  districts  of  this  province,  but  to  a 
greater  extent  in  the  southern  ones,  where  the  climate  is 
not  propitious  to  the  culture  of  Indian  com  and  beans. 
Oats  are  produced  in  sufficient  quantities  for  exporta- 
tion only  in  the  in  the  district  of  Samsoon ; the  yield 
in  the  other  districts  is  trifling.  The  swamped  low 
lands  in  the  vicinity  of  Tireboh,  Ordoo,  Oonieh,  Keras- 
sund,  Niksar,  and  Tcharchambar,  are  used  as  rice 
fields,  and  produce  sufficient  quantities  for  the  wants  of 
the  populations  of  this  coast,  and  also  for  exportation , 
but  the  quality  is  inferior.  Flax  and  hemp  are  important 
products  of  the  sea  coast  districts  between  Atino  and 
Perchembeh,  but  in  particular  of  those  of  Oonieh  and 
Therme.  A great  part  of  the  hemp  required  at  the 
Government  arsenal  at  Constantinople  is  furnished  by 
these  localities.  Tobacco  is  one  of  the  principal  pro- 
ducts of  the  district  of  Samsoon,  and  is  of  good  quality. 
The  average  yield  is  7,000,000  lbs.  a year.  Hazel  nuts 
constitute  the  great  riches  of  the  coast  districts,  ex- 
tending from  Athina  to  a little  to  the  west  of  Keras- 
sund,  and  particularly  of  the  latter  place,  Tireboli, 
Ordoo,  Keureh,  Yomurah,  and  Surmeneh.  The 
best  qualities  are  those  of  Kerassund  and  Tire- 
boli. Walnuts  are  far  from  having  the  import- 
ance of  hazel  nuts  ; they  are  produced  in  small 
quantities  in  the  districts  of  Trebizond  and  La- 
zistan.  Many  splendid  trees  have  been  cut  down 
within  the  last  few  years,  to  satisfy  the  demands  of 
speculators  in  walnut  knobs  {loupes).  The  name  of  tea 
has  been  given  to  a shrub  discovered  one  or  two  years 
ago  in  the  forest  of  Lazistan,  somewhat  resembling  the 
tea  plant.  Though  its  leaf  is  far  from  possessing  the 
aromatic  quality  of  real  tea,  it  is  used,  to  some  extent, 
by  the  natives,  and  its  gathering  would  have  been 
carried  on  on  a large  scale  were  it  not  for  the  exag- 
gerated forest  dues  of  20  per  cent,  claimed  by 
Government.  Bees  are  reared  on  a somewhat  large 
scale  in  this  province,  but  the  honey  produced  on  the 
coast  is  unfit  for  food.  Those  who  partake  of  it  are 
taken  with  giddiness,  vomiting,  and  intoxication,  exactly 
as,  on  their  tasting  honey,  Xenophon’s  soldiers  suf- 
fered in  his  memorable  retreat.  There  are  even  cases 
of  death  reported.  It  is  presumed  that  the  poisonous  sub- 
stances contained  in  this  honey  is  gathered  by  the  bees  in 
flower  of  the  Batura  stramonium.,  which  grows  in  the 
abundance  on  this  coast.  Beehives  are,  therefore, 
only  remunerative  in  wax.  However,  the  honey  pro- 
duced in  the  highlands  is  innocuous,  and  of  superior 
quality.  The  cultivation  of  the  potato,  which  was 
introduced  some  twenty  years  ago,  has  not  yet  extended 
beyond  the  districts  of  Trebizond,  Platana,  Yomurah, 
and  Matchka,  but  it  tends  every  year  to  become  of  more 
general  use.  Amongst  other  vegetables,  the  most 
common  are  mallows,  onions,  garlics,  leeks,  and 
cabbages,  though  all  the  lands  known  in  Turkey  are 
inorp  pi-  les0  grp^n  here.  Amongst  fruits,  pears,  apples, 
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pluins,  and  cherries,  hold  the  first  rank.  Grapes,  from 
Avhich  wine  is  made  in  some  localities,  arc  iiroduced  in 
the  lowlands,  and  are  good.  There  are  no  other  fruits 
which  require  mention  on  account  of  quantity  or  quality, 
except  melons. 

The  breed  of  native  oxen  and  mules  is  very  poor,  that 
of  horses  tolerable,  while  that  of  sheep  and  goats  is 
good.  However,  the  flocks  of  the  latter  in  this  province 
are  not  numerous  ; most  of  the  sheep  and  goats 
slaughtered  for  food  on  the  sea-coast  towns  are  conveyed 
here  from  beyond  the  limits  of  the  villayet.  In  places 
particularly  adapted  for  them,  buffaloes  are  found,  bat 
they  cannot  live  everywhere,  and  most  of  those  im- 
ported by  the  Abkhazians  at  the  time  of  their  immigra- 
tion, as  well  as  goats  of  a particular  breed,  have 
perished.  The  horses  of  the  caravans  are  strong,  though 
not  fine,  but  Persian  mules  are  first-rate  animals  in  all 
respects.  Camels  seen  in  this  quarter  do  not  appear  to 
belong  to  a very  superior  breed.  Pigs  are  unknown, 
and  native  Christians  have  as  much  aversion  as  Mussul- 
mans, to  feed  on  these  animals. 


OX  THE  MANUFACTURE  OF  BOSCH  BUTTER 
IN  THE  UNITED  STATES. 

Of  late  years,  the  trade  in  this  article,  both  as  a manu- 
facture and  export,  has  largely  increased  in  the  United 
State.«»,  and  in  the  opinion  of  an  American  saca)it,  it  has 
already  become  a serious  competitor  in  the  market  for 
anything  but  the  finest  class  of  butter.  From  the 
correspondence  recently  published  and  presented  to 
Parliament,  it  will  be  seen  that  several  large  firms  in 
New  York  hav*e  undertaken  the  manufacture  of  oleo- 
margarine, the  most  important  establishment  being  that 
of  the  Commercial  Manufacturing  Company,  who  also 
have,  it  is  stated,  a branch  house  in  London.  This 
company  has  the  exclusive  right  of  manufacture  in  the 
State  of  New  York,  under  a licence  granted  to  them  by 
the  Ameiican  Dairy  Company,  -which  possesses  the  sole 
right  from  Monsieiu  Mege,  of  France,  the  inventor  and 
patentee  of  the  process,  to  issue  such  licences  for  the 
UnitedStates.  Besides  the  factories  in  work  in  New  York, 
the  following  are  also  in  operation  : — Two  in  Pennsyl- 
vania ; two  at  Baltimore,  Maryland ; one  at  Chicago, 
Illinois ; one  at  Cincinnati,  Ohio ; and  one  at  New  Haven, 
Connecticut.  The  business  of  these  establishments, 
however,  is  of  a very  limited  character  in  comparison 
with  that  of  the  Conunercial  Manufacturing  Company, 
which  commenced  operations  in  1876.  As  much  as 
•)00,0001bs.  of  fat  per  week  have  been  converted  by 
them  into  oleo-margarine  butter.  This  rate  of  pro- 
duction has  not  always  been  maintained,  for  when  the 
retail  price  of  genuine  butter  falls  below  23  cents  per 
pound,  it  does  not  pay  to  manufacture  the  imitation 
article.  During  the  last  two  years,  the  quantity  of  fat 
manufactured  into  oleo-margarine  butter  by  the  last- 
named  company  has  been,  it  is  stated  on  trustworthy 
authority,  about  200,000  lbs.  per  week,  yielding  80,000 
lbs.  of  oil  and  butter.  Of  this  about  75  per  cent.,  or 
60,000 lbs.  per  week,  was  the  oil  product,  “oleo-mar- 
garine,” all  of  which  was  exported  in  barrels  or  tierces, 
for  the  most  part  under  that  name,  but  sometimes  as 
“ butter  fat,”  or  simply  as  “ oil.”  Therefore,  it  will 
be  seen  that  this  company  exports  yearly  about  3,000,000 
lbs.,  a quantity  which  is  nearly  equalled  by  outside 
manufacturers,  so  that  the  total  quantity  of  oleo-mar- 
garine exported  from  the  FTnited  States  may  be 
estimated  in  roimd  numbers  at  about  6,000,000  lbs. 
yearly. 

It  is  the  opinion  of  her  Majesty’s  Consul  at  New 
York  that  the  shipments  of  the  outside  manufacturers 
are  made  to  Hamburg,  Bremen,  and  other  German 
ports,  and  also  to  Rotterdam,  but  none  to  the  United 
Kingdom.  In  the  case  of  the  Commercial  Manufac- 
turing Company,  their  shipments  are  chiefly  to  Rotter- 
dam, whence  the  oil  is  sent  to  a place  called  “ O.ss,” 


and  other  towns  in  Holland,  where  it  is  mixed  with  a 
certain  proportion  of  milk  (to  give  it  a butter  flavour) 
and  colouring  ingredients,  to  perfect  its  resemblance  to 
butter,  and  is  there  churned  and  converted  into  butter- 
ine.  It  is  then  re -shipped  to  France  and  England,  but 
under  what  designation  it  reaches  this  country  it  is  im, 
possible  to  ascertain.  During  the  winter  months,  both  the 
oil  and  butterine  arc  exported  from  New  York,  the  latter 
being  cheaply  shipped  to  the  United  Kingdom  under 
the  designation  of  “butterine,”  “oleo-margarine,” 
“butter-fat,”  “ butter- grease,”  or,  possibly,  butter 
itself.  The  manufacture  of  this  article  being  almost  a 
monopoly,  and  the  exports  being  in  the  hands  of  one  or 
two  firms — who  are  naturally  interested  in  disposing  of 
their  substitute  as  the  genuine  article — it  is  not  easy  to 
ascertain  if  shipments  of  it  arc  not  sometimes  made  as 
genuine  butter.  It  is  usually  packed  in  half  tubs,  or 
firkins,  in  precisely  the  same  way  as  butter,  and  the 
tubs  are  enclosed  in  crates,  to  protect  them  from  injury 
on  the  voyage.  It  is  also  made  up  into  lib.  “pats,” 
covered  by  muslin  or  thin  cotton  wrappers,  stamped 
like  genuine  butter,  and  packed  in  boxes  for  shipment. 

According  to  the  New  York  Commercial  Advertiser^  of 
February  2nd,  1878,  there  are  numerous  factories  of 
oleo-margarine  butter  in  France,  HoUand,  Germany, 
England,  and  Ireland,  as  well  as  in  the  United  States, 
employing  many  thousands  of  men,  and  involving  in- 
vestments of  capital  amounting  to  millions  of  dollar’s. 
In  Vienna,  one  establishment  alone  employs  500  men, 
and  its  annual  production  of  butter  is  equivalent  to  that 
of  30,000  cows. 

In  a report  to  the  American  Dairyman,  of  June  6th, 
1878,  Mr.  John  Michels,  a well-known  microscopist  of 
New  York,  states  that  he  made  a microscopic  examina- 
tion of  oleo-margarine,  and  gives  it  as  his  opinion  that, 
during  the  whole  process  of  manufacture  from  the  fat 
of  animals,  this  fat  is  never  submitted  to  a higher  tem- 
perature than  120°  Fahr.  ; the  fat  oils,  therefore,  being 
merely  liquified,  or  set  free,  and  manipulated  so  as  to  have 
the  general  appearance  of  butter,  are  virtually  still  in  a 
raw  state  when  offered  for  consumption.  It  foUows 
that  germs  of  disease,  (or  their  equivalent  morbid 
secretions),  and  embryos  of  parasites  are  thus  liable  to 
be  transferred  in  a living  condition  into  the  systems  of 
those  who  make  use  of  this  substance. 

The  prospectus  of  the  companies  engaged  in  the 
manufacture  of  oleo-margarine,  states  that  the  caul  fat 
of  the  ox  only  is  used  ; but  Mr.  Michels,  in  his  report, 
affirms  that  the  refuse  fat  of,  at  least,  one  pork  packing 
establishment  in  New  York  is  used,  and  as  the  trade 
increases,  fat  of  every  description  will  probably  be 
offered  for  sale,  and  even  that  from  the  carcases  of 
deseased  animals  may  be  purchased,  unwittingly  it  is 
true,  by  the  manufacturers. 

Professor  Mott,  also  of  New  York,  differs  entirely 
from  Mr.  Michels,  and  after  having  made  a microscopic 
examination  of  oleo-margarine,  comes  to  the  conclusion 
that  ‘ ‘ as  made  by  the  Mege  patent,  he  sees  no  reason 
why  it  should  not  be  as  wholesome  and  nutritious  as 
cream  butter,  and  will  so  believe  unless  its  actual  use 
demonstrates  to  the  contrary,”  and  instead  of  finding, 
as  Mr.  Michels  reports,  oleo-margarine  consisting  of 
‘ ‘ crystals  and  tissues  of  animals,  with  fragments  and 
ceUs  of  a suspicious  character,”  discovers,  on  the  con- 
trary, that  it  consists  of  “ exceedingly  clear  and  beauti- 
ful oil  globules,”  the  same  as  in  the  purest  natural 
butter. 

Mr.  Michels’  report,  however,  has  been  substantially 
confirmed  by  many  eminent  microscopists  of  the  United 
States,  and  his  view  of  the  case  taken  in  preference  to 
that  of  Mr.  Henry  Mott,  who  is  the  chemist  for  one  of 
the  large  grease  factories. 

Admitting  the  well-kno^vn  fact  that  oleo-margarine 
must  be  rendered  from  animal  fat  at  the  lowest  practic- 
able temperature,  in  order  that  it  shall  be  devoid  of  the 
disagreeable  odour  and  flavour  which  would  otherwise 
inevitably  attach  to  it,  as  a consequence,  this  much 


398 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Maech  26,  1880. 


vaunted  product  of  caul  fat  is  accordingly  liable  to 
contain  any  living  germs  'wbich  may  have  been  in  the 
animal  to  which  the  fat  originally  belonged. 


NOTES  ON  BOOKS. 


The  Engineer’s  Valuing  Assistant;  being  a Practical 
Treatise  on  the  Valuation  of  Collieries  and  other 
Mines.  By  H.  D.  Hoskold,  with  an  introductory 
note  by  Peter  Gray,  London  (Longmans) , 

This  work  is  divided  into  four  parts  : — 1,  contains 
remarks  upon  the  valuation  of  mineral  j>roperty  and 
matters  connected  therewith ; 2,  observations  on  the 
construction  of  tables  of  values,  with  rules  and 
formulae ; 3,  practical  examples  in  valuing  colleries, 
iron,  and  other  mines,  royalties,  leaseholds,  freeholds, 
life-interests,  &c.  ; 4,  sources  for  redemption  of  capital, 
remarks  on  foreign  and  home  mining.  The  whole  is 
completed  by  a series  of  eighteen  tables,  some  of  them 
giving  at  sight  the  years’  purchase  for  any  rate  of 
interest  up  to  25  per  cent.,  and  redeeming  capital  at 
rates  of  2|,  3,  3|,  and  4 per  cent,,  of  wliich  the  author 
writes,  “In  past  years,  when  I was  extensively  engaged 
in  valuing  coal  and  other  mines,  the  labour  connected 
with  the  necessary  and  frequent  calculation,  involving 
the  use  of  rules  derived  from  first  principles,  became  so 
tedious,  that  I determined  once  for  all  to  prepare  full 
and  complete  sets  of  tables  required  to  be  employed  in 
valuation  as  labour  savers,” 


MEETINGS  OP  THE  SOCIETY. 

Oedinaey  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

April  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Bobins,  E.S.A.,  F.E.I.B.A. 
Professor  A.  W.  Williamson,  E.B.S.,  will  preside. 

April  14.  ■ — “ The  History  and  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A.,  Assist- 
ant Secretary  of  the  Society.  Lord  Alfred  S. 
Churchill,  Chairman  of  the  Council,  will  preside. 

April  21. — “The  Present  System  of  Obtaining 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  W.  Holman  Hunt.  Sir 
CouTTS  Lindsay,  Bart.,  will  preside. 

April  28. — “ Recent  Improvements  in  Gas  Furnaces 
for  Domestic  and  Laboratory  Purposes.”  By  Thomas 
Fletcher. 

May  5. — “ The  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C.  Morton.  James  Caird, 
C.B.,  F.R.S.,  will  preside, 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  ~ 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Hauguiton,  C.E. 

April  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof, 
Vambery. 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency, 

May  14. — “ China  and  the  Chinese  : their  Early 
History  and  Future  Prospects.”  By  A.  Ferriere  de 
La  Couperie. 


Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock; — 

April  6. — “Art  in  Japan.”  By  C.  Pfoundes. 

April  27. — “ Iceland  and  its  Resources.”  By  C.  G. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Rev.  James  Sibree,  Juu., 

F.R.G.S. 

Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

April  8.  — “ Recent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Friswell,  F.C.S. 

April  22. — “ Some  Recent  Advances  in  the  Science 
of  Photography.”  By  Captain  Abney,  R.E.,  F.R.S. 

May  13. — “The  Optical  Properties  of  Ciystals,  and 
some  of  their  Practical  Aiiplications.”  By  Prof.  AY.  G. 
Adams,  F.R.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course  will  be  by  R.  AY.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture,”  and 
will  consist  of  six  lectures. 

Lecture  I. — April  5. 

Introductory . — Decoration  and  Furniture. — Influence  of 
schools  of  art  on  design.  Fashion  in  Decoration  and 
Furniture.  Modern  rooms.  Truth,  fitness,  and  beauty 
in  decoration.  Use  and  suitability  in  furniture.  Moral 
influence.  Artistic  furniture  not  necessarily  costly. 
Types  of  ancient  furniture. 

Lecture  II. — April  12. 

Floor,  Wall,  and  Ceiling  Decoration. — Mosaics.  Tiles. 
Parquetry.  External  painting.  Tapestry  and  stuff 
hangings.  Wall  papers.  Various  types  of  wall  and 
ceiling  decoration.  Distemper.  Stencil  work.  Figure 
decoration. 

Lecture  III.— April  19. 

Furniture. — Ancient  and  modem.  General.  Con- 
structive furniture:  mantel-pieces,  fireplaces,  fenders, 
closets,  lavatories,  window- seats. 

Lecture  IV. — April  26. 

The  Entrance-hall,  Stairease,  Dining-room,  and  Lihranj. 
— General  treatment.  Division  of  wall  spaces.  Examples 
of  treatment.  Decoration  and  furnishing. 

Lecture  V. — May  3. 

The  Drawing-room  and  Boudoir,  Bedroom,  and  Offices. — 
General  treatment.  Colouring  and  decoration . Lacquer 
work.  Gilding.  Furniture  and  hangings. 

Lecture  VI. — May  10. 

General  Articles  of  Domestic  Uc.— Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
work. 


MEETINGS  FOE  THE  ENSUING  AVEEK. 

Thursday,  Areil  1st — Chemical,  Burlington-house,  W.,  8p.ni. 

1.  Dr.  StenhoTise  and  Mr.  C.  E.  Groves,  “jQ  Orcinol.” 

2.  Mr.  R.  W.  Atkinson,  “Preliminary  Note  on  the 
Action  of  the  New  Diastase,  Eurotin,  on  Starch.” 
.3.  Mr.  Lewis  T.  Wright,  “ Note  on  the  Products 
of  Combustion  of  Coal  Gas.”  4.  Mr.  H.  Chapman 
Jones,  “Polysulphide  of  Sodium.”  5.  Mr.  Thomas 
Bayley,  “The  Reflection  from  Copper,  and  theColo- 
remetric  Estimation  of  Copper.”  6.  Mr.  Watson  Smith 
and  Mr.  George  W.  Davies,  “ PjTene.”  7.  Mr.  Watson 
Smith,  “Analysis  of  the  Ash  of  the  Wood  of  Two 
Varieties  of  the  Eucalj'ptus.” 

Geologists’  Association,  University  CoRege,  Gower-street, 
W.C.,  8 p.m.  Prof.  H.  G.  Seeley,  “The  Psammolithic 
Eormations,  comprising  the  Eonnations  between  the 
Kimmeridge  Clay  and  the  Gault.” 

Friday,  April  2nd... SOCIETY  OF  ARTS,  John-sti’eet,  Adelphi, 
W.C.,  8 p.m.  (Indian  Section.)  Mi’.  B.  Haughton, 
“ The  Best  Route  for  a Railway  to  India.” 
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AVi  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.C. 


PROGRESS  OF  PITBLIC  HEALTH -ANNUAL 
CONFERENCE. 

Executive  Committee  ; — Lord  Alfred  Churchill 
(Chairman  of  Council),  F.  A.  Abel,  C.B.,  F.E.S., 
Sir  Henry  Cole,  K.C.B.,  C.  N.  Cresswell,  Col.  Sir 
E.  Du  Cane,  K.C.B.,  Major-General  Fred.  Cotton, 
E.E.,  C.S.I.,  Capt.  Douglas  Galton,  C.B.,  F.E.S., 
T.  W.  Keates,  theEight Hon.  J ames  Stansfeld,  M.P., 
Dr.  Voelcker,  F.E.S. 

In  consequence  of  the  general  election,  it  has 
been  considered  advisable  to  fix  the  date  for  the 
Society’s  Annual  Conference  somewhat  later  than 
was  originally  intended,  or  than  has  been  the  case 
in  former  years.  It  will,  therefore,  be  held  in  the 
beginning  of  June.  The  precise  date  will  be  here- 
after announced. 

As  at  the  previous  Conferences,  the  Eight  Hon. 
James  Stansfeld,  M.P.,  late  President  of  the  Local 
Government  Board,  will  be  in  the  chair. 

It  has  been  thought  well  that  an  attempt  should 
be  made  to  formulate  and  bring  together  the 
various  resolutions  which  have  been  passed,  and 
the  various  opinions  which  have  been  generally 
agreed  to  in  former  years.  With  this  view,  a pro- 
gramme of  subjects  for  discussion  has  been  drawn 
up  by  the  Executive  Committee,  and  will  be  sub- 
mitted to  the  Conference.  The  following  are  the 
subjects  included  in  the  programme  : — 

1.  The  development  of  Local  Government  ad- 
ministration, especially  by  the  constitution  of 
County  Boards. 

2.  The  extension  of  the  powers  of  the  local 
authorities  of  urban  and  rural  sanitary  districts. 
Amendments  in  the  Public  Health  Act. 

3.  Sanitary  inspection  and  classification  of  dwell- 
ings. 

4.  Amendments  in  the  Eivers  Pollution  Preven- 
tion Act. 

5.  The  advisability  of  strengthening  the  admin- 
istrative organisation  of  the  Local  Government 
Board.  Local  Government  Board  Administration 
Areas. 

6.  Further  suggestions  by  sanitary  authorities. 


The  detailed  programme  will  be  issued  shortly. 
Copies  can  be  obtained,  when  ready,  from  the 
Secretary  of  the  Society,  by  any  person  who 
apiDlies.  The  programme  .will  also  be  issued  to 
sanitary  authorities  throughout  the  kingdom. 

It  is  not  proposed  to  make  any  attempt  to  procure 
papers  which  may  be  read  and  discussed;  but  the 
Committee  will  be  glad  to  receive  any  communica- 
tions containing  fresh  information,  or  giving 
accounts  of  progress  made  since  the  last  Con- 
ference. Such  communications,  if  approved  by 
the  Committee,  will  be  printed  and  circulated 
at  the  Conference,  but  it  is  probable  that  time 
will  not  admit  of  any  discussion  being  taken  upon 
them. 


ALBERT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1880,  early  in  May  next. 
This  medal  was  struck  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

In  1864,to  Sir  Eowland  Hill,  K.C.B.,  F.E.S. , “for  his 
great  service  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  refoims 
in  the  postal  system  of  this  country,  the  benefits  of 
which  have,  however,  not  been  confined  to  this  country, 
hut  have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlightened 
commercial  policy,  and  especially,  by  the  abolition  of 
passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.E.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  FothergiU  Cooke 
and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.E.S.,  “ in  recognition  of  their  joint  labours  in  e.stab- 
lishing  the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph MTiit worth,  F.E.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by 
which  the  production  of  machinery  has  been  brought 
to  a state  of  perfection  hitherto  unapproached,  to  the 
great  advancement  of  Arts,  Manufactures,  and  Com- 
merce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  E.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “ for  his  numerous  valuable  re- 
searches and  writings,  which  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
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velopment  of  Science  and  Art,  and  the  Sonth  Kensing- 
ton Museum.” 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  B.E.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
f of  stod  ^ ^ 

In  1873,  to  Michel  Eugene  Chevreul,  Eor.Memh.E.S., 

‘ ‘ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agriculture,  and  natural  history, 
which  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1874,  to  W.  C.  Siemens,  D.C.L.,  E.R.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  apphcations  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron  ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Ants,  Manufactures,  and 
Commerce.” 

In  1376,  to  Sir  G-eorge  B.  Airy,  K.C.B.,  F.B.S.,  the 
Astronomer  Eoyal,  ‘ ‘ for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner’s  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  E.S., 
member  of  the  Institute  of  France,  ‘ ‘ the  distinguished 
chemist,  whose  researches  have  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 

In  1873,  to  Sir  Wm.  G.  Armstrong,  C.B.,  F.E.S., 
D.C.L.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  Wilham  Thomson,  F.R.S.,  LL.D., 
D.C.L.,  “ on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  24th  of 
April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  worthy  of  this  honour. 


APPENDIX  TO  IME.  A.  J.  ELLIS’S  PAPEE 
ON  THE  HISTOEY  OF  MUSICAL  PITCH. 

On  page  299,  col.  1,  and  page  300,  col.  1,  of  the 
Journal  for  5 March,  1880,  I stated  that  some  im- 
portant measurements  by  Prof.  Mayer,  of  the 
Stevens  Institute,  Hoboken,  New  Jersey,  United 
States,  had  not  reached  me  in  time  to  insert  in  their 
proper  place  in  my  paper,  and  that  I should  com- 
municate them  subsequently  to  the  Society.  They 
have  now  reached  me,  and  I fulfil  my  promise.  At 
the  same  time  I take  this  opportunity  of  correcting 
a few  misprints,  and  adding  some  information 
which  also  for  the  most  part  reached  me  smce  my 
paper  was  printed. 

Corrections. 

Page  293,  col.  2,  footnote,  among  organists,  for  Mrs. 
Stirling  read  Mrs.  Stirling  (Bridge.) 

Page  293,  col.  1,  footnote,  to  organists f add  W. 
Eea,  late  of  Tynodock  Church,  Newcastle-upon-Tyne  ; 
and  to  “ rnHuiciansf  add  Ch.  Chambers,  Mus.B., 
N e wca  stl  e - upon  - Ty  ne . 


Page  295,  col.  1,  lines  15  and  16, /or  November,  1869, 
read  November,  1852. 

Page  297,  col.  2,  last  line,  the  references  should  be  to 
(1)  A442-5  and  (1)  A 448-0. 

Page  300,  col.  1,  in  lower  table, /or  Feydean  Ellis 
423-09,  rr«o?  Feydeau  Elhs  423-01. 

Page  301,  col.  2,  Table, /or  M3,  M„  Mg,  Mig, 
read  Mig,  Mi^,  Utg,  Ee^,  Mi^. 

Page  303,  col.  1,  easy  higher  limit,  actual,  for  1 SG 
704  read  1 SF  704. 

Page  304,  col.  1,  footnote,  line  17,  /or  clarinet,  read 
oboe. 

Page  305,  col.  1,  Table,  hne  2-7,/or  1820-26,  read  1828. 

Page  306,  col.  2,  lines  9 and  8 from  bottom,  read 
Salomon  de  Caus’s  A 396-4. 

Page  314,  col.  3,  rmder  “Fifthly, ”/or  1876,  read  1816. 

Page  315,  col.  1,  line  18  from  bottom, /or  by  giving 
a tone  higher,  reid  by  going  a Tone  higher. 

Page  318,  col.  1,  line  6 from  bottom,  dde  (1681-99), 
and  in  following  line  after  the  word  “ composer,” 
insert  (1681-1764). 

Page  319,  col.  1,  under  A 419-9,  transpose  the  second 
and  third  hnes. 

Page  319,  col.  2,  line  13  from  bottom, /or  Tchudi, 
read  Tschudi. 

Page  322,  under  A 427-8,  hne  5,Jor  calculations,  read 
calculating-. 

Page  325,  col.  2,  imder  (1)  A 440-2,  hne  1,/or  AlC, 
read  MC. 

Page  329,  col.  1,  imder  FA 452-5,  lino  3,  4,  and  5, 
read,  tuned  during  that  period  by  Mr.  J.  Black,  of 
Broadwood’s,  approved  by  Sir  Michael  Costa,  and 
recorded  by  Mr.  Hipldns. 

Page  331,  col.  1,  hne  31,  for  this  organ,  read  this  last 
organ. 

Page  335,  col.  1.  2.  Old  Forks,  the  reference  to  the 

Marquis  d’Aligre’s  should  be  A 439-4. 

No  other  error  wih  occasion  any  trouble. 

1.  Introduction  of  Equal  Temperament.  (App.  to 
Art  4,  p.  294,  col.  2.) — In  the  “ M4moires  con- 
cernant  I’histoire,  les  sciences,  les  arts,  les  moeurs, 
les  usages,  &c.,  des  Chinois,  paries  Missionnaires  de 
Pe-kin,”  1780,  Paris,  vol.  6,  edited  by  the  Abbe 
Eossier,  author  of  a “ Memoire  sur  la  musique  des 
anciens,”  there  is  an  approximate  ancient  calcu- 
lation of  the  lengths  of  the  pipes  for  the  twelve 
III,  or  notes  of  the  scale  (p.  105),  which  shows 
the  use  of  equal  temperament ; and  in  part  2, 
fig.  18,  the  same  are  calculated  out  fully  and 
accurately  by  a modem  Chinese.  It  must  be 
remembered,  however,  that  the  Chinese  did  not 
employ  harmony.  In  Europe,  neither  Zarlino, 
1562,  nor  Salinas,  1577,  mentions  equal  tempera- 
ment. But  Mersenne,  1636,  does,  and  gives  the 
numbers  correctly  (“Harm.  Univ.,  Liv.  2,  prop, 
xi.,  p.  132),  and  adds  {ihid  liv.  3,  prop,  xii.,  “ Des 
Genres  de  la  Musique  ”)  that  equal  temperament 
“ est  le  plus  usite  et  le  plus  commode,  et  que  tous 
les  praticiens  avouent  que  la  division  de.  1’ Octave 
en  12  demitons  leur  est  plus  facile  pour  toucher  les 
instruments.”  Of  the  ease  there  is  no  doubt,  of 
the  customariness  corroboration  is  required. 
Mersenne  gives  also  the  meantone  tempera- 
ment, and  deduces  all  his  systems  from  the 
relations  of  just  intonation,  taking  them  bodily 
from  Salinas.  Werckmeister  recommended  equal 
temperament,  and  Schnitger  attemped  to  carry  it 
out  in  North  Germany,  1688  (see  A 489-2).  This 
was  more  than  a merely  isolated  attempt,  but  it 
does  not  seem  to  have  spread  to  other  countries. 
Dr.  Eobert  Smith,  1759,  must  have  actually  heard 
equal  temperament,  or  he  could  not  have  spoken 
of  it  as  “that  inharmonious  system  of  12  hemi- 
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tones,”  producing  a “ harmony  extremely  coarse 
and  disagreeable”  (“Harmonics,”  2nd  ed.,  pp. 
160-7),  Dom  Bedos,  1766,  must  also  liave  heard 
it  when  he  rejected  it  as  ‘ ‘ harsh  and  less  harmonious 
than  the  old  tuning”  (see  A 376‘6). 

As  “;:ards  the  recent  English  introduction  of 
equal  temperament,  Mr.  James  Broad  wood,  in  the 
“Xew Monthly  Magazine”  for  1st  September,  1811, 
proposed  it,  and  gave  the  error  of  the  Fifths  as  one- 
fortieth  of  a semitone,  which  was  to  him  the 
smallest  sensible  interval.  On  1st  October,  1811, 
Mr.  John  Farey,  sen.,  showed  that  this  was  too 
much  (it  is  mucti  more  nearly  one-fiftieth  of  a 
semitone,  or  accurately  S 0‘01954),  and  referred  to 
the  article  Equal  Temperament  in  Eees’s  Cyclo- 
paedia, wdiereupon,  on  1 Xov.,  Mr.  James  Broad- 
w'ood  says,  that  he  gave  merely  a practical  method 
of  producing  equal  temperament,  “ from  its  being 
in  most  general  use,  and  because  of  the  various 
sj^stems  it  has  been  pronounced  the  best  deserving 
that  appellation  by  Haydn,  Mozart,  and  other 
masters  of  harmony  ” (unfortunately  he  adds  no 
references),  and  concludes  by  saying  that  he  is 
“ still  of  opinion  . . . that  mathematical  specu- 
lations cannot  be  of  any  practical  use  in  dmect- 
ing  the  tuning  hammer.”  Mr.  Hipkins  has 
been  at  some  pains  to  ascertain  how  far 
equal  temperament  was  general  at  that  time, 
and  from  him  I have  learnt  wdiat  follows.  Mr. 
Peppercorn,  wdio  tuned  oiiginallyM'or  the  Philhar- 
monicConcerts(see  A423-7,  and  additions  in  Appen- 
dix, Xo.  7),  was  concert-tuner  at  Broadw’ood’s,  and 
a great  favourite  of  Mr.  James  Broadwood.  His 
son  writes  to  Mr.  Hipkins,  that  his  father  “ always 
tuned  so  that  all  keys  can  be  played  in,  and 
neither  he  nor  I (the  son)  ever  held  'with  making 
some  keys  sweet  and  others  sour.”  Mr.  Bailey, 
how'ever,  ■who  succeeded  Mr.  Peppercorn  as  con- 
cert-tuner, and  tuned  Mr.  James  Broadwood’s  own 
piano  at  Lyne,  his  country^  house,  used  the  mean- 
tone  temperament  to  Mr.  Hipkins’s  own  know- 
ledge, and  no  other.  Xot  one  of  the  old  tuners 
Mr.  Hipkins  knew  (and  some  had  been  favourite 
tuners  of  Mr.  James  Broadwmod),  tuned  anything 
like  equal  temperament.  Collard,  the  Wilkies, 
Challenger,  Seymour,  all  tuned  the  meantone 
temperament,  except  that,  like  Arnold  Schlick, 
1511,  they  raised  the  G sharp  somewhat  to  miti- 
gate the  ivolf  or  disagreeable  noise  resulting  from 
the  use  of  the  Fifth  E Jlai  G sharp,  in  place  of 
E flat  A Jlat.  Hence,  even  Mr.  J ames  Broadwood 
did  not  succeed  in  introducing  equal  tempera- 
ment permanently  into  his  o'wn  establishment, 
and  all  tradition  of  it  died  out  in  his  house  long  ago. 

In  1812,  Dr.  Crotch  (“Elements  of  Musical 
Composition,”  pp.  134-5)  gives  the  proper  figures 
for  equal  temperament,  and  shows  how  it  arose, 
and  that  it  made  the  Fifths  too  fiat,  and  the  major 
Thirds  too  sharp,  adding  “this  will  render  all  keys 
equally  imperfect.”  But  he  says  nothing  to  recom- 
mend it. 

1840,  Dr.  Crotch  had  his  own  chamber  organ 
tuned  in  equal  temperament,  as  I am  informed  by 
Mr.  E.  J.  Hopkins,  of  the  Temple  Church. 

The  rest  of  this  history  will  be  found  on  p.  295, 
col.  1.  (reading  1852  for  1869  inline  16),  whence 
it  appears  that  Equal  Temperament  for  Pianos  did 
not  become  a trade  usage  till  1844,  and  Equal 
Temperament  for  Organs,  did  not  become  a trade 
usage  till  1854.  Hence  these  are  the  real  dates  of 


the  recognition  of  Equal  Temperament  as  the  re- 
gular English  system  of  tuning. 

2.  Comparison  of  Scheibler' s,  McLeofs,  andMayer’’s 
Measures.  (Appendix  to  Arts.  16  and  18,  p.  299, 
col.  1,  and  p.  300,  col.  1.) — The  five  first  forks  of  the 
lower  table  on  p.  300,  col.  1,  were  measured  for 
me  both  by  Prof.  McLeod,  and  Prof.  Mayer,  by 
their  methods  described  in  Arts.  15  and  16,  with  the 
greatest  care,  for  which  I am  much  indebted  to 
them.  The  forks  did  not  return  to  me  from  Prof. 
Mayer,  in  America,  till  after  the  reading  of  my 
paper.  Before  sending  them  to  him  I had  com- 
pared each  with  several  of  Scheibler’s  and  my  own 
forks.  For  Prof.  Mayer’s  method  it  is  necessary 
to  cement  with  shellac  a very  hght  metal  point  to 
the  end  of  one  prong,  in  order  to  scribe  the  wave- 
curve,  and  also  to  transmit  the  electric  spark  which 
marks  the  seconds.  This  additional  weight,  small 
as  it  is,  ought  to  flatten  the  fork.  Hence,  after 
the  forks  were  returned  with  the  points  on, 
I compared  them  afresh  with  each  of  the  other 
forks,  to  discover  the  amount  of  flattening.  In 
the  case  of  three  fine  large  forks  this  was  scarcely 
sensible,  for  the  Marloye  fork,  not  at  all,  for  the 
Conservatoire  fork,  a doubtful  V *02,  for  the  Ver- 
sailles fork,  an  equally  doubtful  V ‘04.  But  the 
Feydeau  fork  had  lost  V ‘09,  and  the  Tuileries  fork 
as  much  as  V -14,  owing,  I presume,  to  some  im- 
perfection in  the  material  (unhardened  steel)  of 
which  they  are  made,  for  the  last  fork  dies  off  and 
becomes  faint  much  sooner  than  the  others, 
though  equally  fine  to  all  appearance.  I found  also 
that  I had  not  previously  taken  account  of  all  my 
measures  of  the  Feydeau  fork,  and,  therefore, 
correct  the  mean  in  the  following  Table,  which 
compares  all  the  measures  at  59*^  F,  corrected  for 
the  flattening  by  the  added  points. 


Name  of  Fork. 

M’Leod. 

Ellis. 

Mayer. 

Conservatoire,  2A 

439-55 

439-54 

439-48 

Tuileries,  2A 

434-33 

434-25 

434-26 

Feydeau,  2A  

423-02 

423-01 

423-00 

Versailles,  2 A 

395-83 

395-79 

395-77 

Marloye,  2C  

255-98 

255-96 

255-98 

The  extreme  closeness  of  these  results,  obtained 
by  such  entirely  different  methods,  proves  indisput- 
ably that  we  can  now  measure  pitch  within  one- 
tenth  of  a vibration  in  a second,  and  that  my 
count  of  Scheibler’s  forks  cannot  be  wrong  to  tl)at 
extent,  and  hence  that  my  present  measures  are 
probably  equally  correct. 

The  four  forks  of  Koenig,  measured  by  Prof. 
M’Leod  and  myself  were  not  sent  to  America,  but 
Prof.  Mayer  had  an  opportunity  of  measuring  three 
of  Koenig’s  Utg,  one  of  which  had  been  but  recently 
purchased.  Prof.  M’Leod  had  also  measured  two 
others,  and  so  had  I.  The  following  is  the  result  of 
these  nine  different  measurements. 

Koenig’s  Utg.  1)  Measured  by  Prof.  M’Leod. 
His  own  fork,  V 256-31,  Prof.  Guthrie’s  two  forks, 

V 256-14  and  V 256-17.  2)  Measured  by  Prof. 

Mayer,  three  different  forks,  V 256-38,  256-34, 
256-35.  3)  Measured  by  myself.  Prof.  M’Leod’s 

fork,  as  above,  V 256-30  ; Dr.  Spottiswoode’s  fork, 

V 256-23 ; a copy,  made  by  myself,  of  Prof. 
Tyndall’s  fork  before  it  was  injured,  frequently 
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compared  with  the  original,  V 256*28.  The  mean 
of  these  9 measures  is  Y 256*28,  which  I have 
assumed  as  the  probable  mean  value  of  Xltg  on 
page  301,  col.  2,  Table. 

(3.)  Compass  of  the  Voice.  (Appendix  to  Art.  21, 
page  303,  col.  2). — The  following  are  the  limiting 
notes  of  “the  most  sonorous  compass  of  the  seven 
different  voices  in  most  choral  bodies,”  according 
to  H.  Berlioz  (“  Modern  Instrumentation,” 
Novello’s  edition,  1856,  page  178),  where,  as  it 
was  printed  before  the  French  Diapason  Normal 
was  introduced,  I assume  Broad  wood’s  mean  pitch, 
as  I did  for  Eandegger.  These  limits  should  be  con- 
trasted with  the  inner,  outer,  and  mean  limits  of 
my  Tables  in  the  text,  and  will  be  found  wider 
than  the  first,  but  much  narrower  than  the  other 
two. 

From 

First  Soprano  ..  2C  265*3 

Second  Soprano . . 4B  250*6 

Contralto  4F  177*1 

First  Tenor  ....  4 C 132*6 

Second  Tenor  ..  4 0 132*6 

Bass  4 F 88*6 

Actual  usage  of  composers.  Handel,  in  his  early 
“Acisand  Galatea”  (see  article  Bass  in  Grove’s 
Did  ionary),  wrote  a bass  song  from  8 0 sharp  to 
2 A.  In  the  bass  parts  of  his  “ Messiah,”  Handel 
only  once  gives  8 F 84*5  (in  “Lift  up  your  heads  ”), 
rarely  uses  8 G 94*7,  but  frequently  has  8 A 105*6, 
and  writes  up  to  2 E 315*9,  but  not  often.  In  the 
“Hallelujah  Chorus,”  he  takes  his  sopranos  to  a 
long  sustained  IG  757*6,  and  his  solo  soprano  in 
“ Eejoice  greatly,”  touches  only  in  passing  1 A flat 
789*8.  In  the  “Seraglio,”  Osmin’ssong,  “Ah!  che 
voglio  trionfare  ”),  Mozart  makes  a bass  sustain 
8 D 70*6  for  8 (allegro)  bars,  and  immediately 
jump  up  two  octaves  to  2 D 282*5.  In  the 
“ Benedictus,”  of  the  12th  Mass,  Mozart  leads  a 
bass  voice  by  a chromatic  scale  from  4C  126*3 
down  to  8E  75*1,  which  cannot  be  escaped.  In  the 
“ Magic  Flute,”  he  makes  the  “ Queen  of  the 
Night”  sing  up  to  ^F  135*2.  In  “ Eobert  le 
Diable,”  Meyerbeer  once  makes  Bertram  sing  to 
8E  83*6  (tal^g  his  pitch  to  have  been  A 446*2, 
as  is  very  possible),  and  in  “ Dinorah,”  makes  a 
soprano  sustain  ^-01061*2,  which  Mad.  A.  Patti 
has  often  been  forced  to  sing  at  h C 1070,  and  now 
objects  to  sing  higher  than  h C 1035*6. 

(4.)  Violin  Resonance.  (Appendix  to  Art.  26, 
page  309,  col.  2.) — Dr.  Huggins  thought  his 
Stradivarius  violin  sounded  better  at  present 
concert  pitch,  say  A 454.  Mr.  Healey  *!.hought  his 
old  violin,  supposed  to  be  an  Amati,  sounded  best 
at  about  Handel’s  pitch,  or  A 422*5.  These  are  the 
very  pitches  corresponding  to  the  two  maximum 
resonances  observed  in  the  text. 

Appendix  to  Table  1. 

(5.)  Russian  Court  Church.  (Insert  on  p.  319,  col. 
1 after  A420*l.^  A 421*2,  EC  500*9  (MC  503*9,  JC 
505*4),  S2*24,  (Ellis.)  1860,  Eussia,  Imperial  Eussian 
Court  Chm*ch  band. — This  fork,  a copy  belonging 
formerly  to  Herr  Nake,  was  lent  to  me  by  his  widow. 
It  was  contained  in  the  same  box  as  Stein’s  fork,  A 
421*3,  and  was  accidentally  oveiiooked  in  drawing 
up  Table  I. 

(6.)  BanclcV s Fork.  (Appendix  to  (1)  A 422*5,  page 
319,  col.  2,  lino  17  from  bottom.) — Mr,  Hipkins  thinks 


that  Mr.  Eeid  was  mistaken  in  supposing  that  the 
house  of  Broadwood  ever  owned  Handel’s  fork.  Mr. 
Hipkins  supposes  that  Mr.  Eeid’s  mistake  arose  from 
Mr.  Clarke  having  brought  Handel’s  fork  to  Broad - 
wood’s  in  1855  to  show  it,  and  also  from  the  correspond- 
ing pitch  of  Peppercorn’s  fork  (see  Appendix  No.  7,  to 
A 423  *7),  which  was  in  possession  of  that  house. 

(7.)  Original  P itch  of  the  Philharmonic  Concerts.  (Appen- 
dix to  A 423*3  and  A 423*7,  p.  320,  col.  2.)— The  fol- 
lowing is  a copy  of  Mr.  Peppercorn’ s certificate  preserved 
at  Messrs.  Broadwoods’  : — “ This  is  to  certify  that  I, 
John  Peppercorn,  tuned  for  15  years  [1813-1828]  at  the 
Philharmonic  Concerts,  for  Messrs.  Broadwood  and  Sons, 
which  is  now  nearly  30  years  since,  and  that  I have  the 
same  fork  in  my  possession.  It  was  given  to  me  from 
the  members  of  the  Philharmonic  Society,  as  the  Pitch 
determined  and  settled  by  mutual  comsent.  It  is  half  a 
tone  lower  than  the  present  Philharmonic  Pitch.  The 
Pitch  given  to  me.  Sir  George  Smart  being  in  possession 
of  a fork  exactly  the  same,  he  always  kept  me  exactly 
to  it.  This  same  Pitch,  given  to  me  by  the  members  of 
the  Philharmonic,  agrees  [with]  Handel’s  Pitch,  with 
the  Pitch  also  of  a fork  shown  to  me  by  the  late  Mr. 
Jacobs,  organist  to  the  Eev.  Eowland  Hill’s  Chapel, 
which  was  about  30  years  since,  and  his  Father  had 
been  master  to  the  Sons  of  the  Clergy,  about  70  years 
before.  I was  shown  a Mater  Dei  Convent  Bell, 
certainly  500  years  old,  with  which  this  Pitch  also 
agreed,  as  also  with  that  of  most  of  our  Church  Bells. 
20th  March,  1855.  (Signed)  Jno.  Peppercorn.  This 
pitch  also  agrees  with  an  ancient  fork  and  other  forks  in 
the  possession  of  Mr.  Black,  at  Messrs.  Broadwood’ s. 
[See  Table  I.,  A 422*7,  423*6,  427*2,  427*5,  428*4.] 
The  fork,  shown  at  Messrs.  Broadwood’ s as  Sir  George 
Smart’s  present  pitch  [see  A 433]  is  nearly  a 
quarter  of  a tone  sharper  than  the  one  I now  have 
[really  S0*37,  more  than  a quarter  of  a tone], 
and  certainly  was  not  the  pitch  made  use  of  at  the 
Philharmonic  Concerts  when  I tuned  at  them.  (Signed) 
Jno.  Peppercorn.”  With  regard  to  church  bells,  see 
Colbacchini’s  pitch  pipes,  A 425 *2,  and  Cavedini’s  fork, 
A 422*3,  both  from  bell-founders,  aud  both  used  to 
determine  the  pitch  of  bells.  Mr.  Herrmann  Smith 
tells  me  that  Mr.  Lewis,  the  organ  builder,  foimd  the 
famous  old  bell  at  Lavenham  (16|-  miles  W.N.W.  of 
Ipswich),  date  1625,  meant  to  be  and  called  D,  to  be  a 
very  sharp  C sharp Philharmonic  fork,  whatever  that 
maybe.  If  we  take  it  to  be  Sir  G.  Smart’s  pitch, 
A 433*2,  it  would  be  higher  than  EC  sharp  544  ; if  we 
take  it  at  A 444*2  (which  .see),  it  would  be  higher  than 
EC  sharp  559*7.  Now,  Handel’s  fork  gives  MD  565, 
so  that  the  probability  is  the  D is  a Handel’s  D. 

(8.)  The  Jordans’ s Maidstone  Organ.  (Insert  on  p. 
325,  col.  1,  after  A437*4).  *-(2)  MA 437*4  (EA  440, 

JA436),  C 523*3,  _S  2*89.  (Streatfield  and  ElMs.)  1744, 
Maidstone,  old  parish  church.  This  organ  was  built  by 
the  Jordans,  and  in  1878  had  this  pitch,  and  was  in 
mean  tone  temperament.  On  25  March  1880,  while 
the  pipes  were  lying  open,  having  been  jmst  returned 
by  Lewis,  who  was  rebuilding*  the  organ  and  putting  it 
in  equal  temperament,  at  his  own  pitch  (see  (4)  A 441). 
I examined  the  marks  on  many  pipes,  and  could  find  no 
sign  of  old  shifting.  The  stopped  diapason,  least  likely 
to  be  altered,  but  easily  tunable  by  its  long  ears  within 
the  limits  A 437  and  A 442,  was  apparently  quite 
unaltered,  and  I found  the  genuine  old  markings  of  the 
peculiar  German  d and  d sharp,  on  the  pipes  which  bore 
also  Lewis’s  marks  of  D and  D sharp.  So  there  seems 
to  be  no  doubt  that  the  pitch  has  been  preserved  to  this 
day.  But  as  the  Jordans  also  used  the  sharp  pitch 
A 474*1  (which  see)  at  St.  George’s,  Botolph-lane,  it 
foUoAVS  that  the  J ordans  as  wed.  as  Bernard  Schmidt, 
used  two  pitches,  or  made  both  A foot  and  B fat  foot 
organs,  corresponding  to  a church  and  a chamber  pitch. 

(9.)  Temple  Church  Organ.  (Insert  after  *A 444 *3,  page 


To 

1 B flat  945*4 
1 G 795*0 

1 E flat  631*0 

2 B flat  472*7 
2 G 397*5 

2 F 354*2 
2 E flat  315*5 
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327,  col.  1),  *(2)  444-3  measured,  and  also  B flat  471 '4, 
B 498-6,  C 529  measured.  (Ellis.)  1880,  London, 
Temple  Chiirch  org-an,  after  it  had  been  repaired  and 
resettled  in  1879,  by  Messrs.  Forster  and  Andrews,  of 
HuU.  — The  original  organ  was  built  by  B.  Schmidt 
probably  at  A 441 -7,  and  was  flattened  by  Mr.  C.  A. 
Bishop  to  A 433*2  (see  notes  on  (1)  A 422*5)  ; it  was 
afterwards  reconstructed  by  Schulze  in  1859,  and  he 
made  the  pitch  so  sharp  that  Messrs.  Forster  and 
Andrews  had  to  shift  the  pipes  a semitone,  to  bring  it 
to  this  pitch.  This  would  imply  that  Schulze’s  pitch 
was  A 470*7,  which  is  hardly  likely  (see  A 452*8  in  Ap- 
pendix No.  11).  The  pipes  were  probably  adjusted  after 
shifting.  To  depress  a quarter  of  a tone  was  found  too 
little,  as  Mr.  Forster  said.  Hence,  after  depressing  a 
semitone,  the  pipes  were  possibly  cut  to  sharpen  them. 
The  whole  of  Schulze’s  Hohlflote  stop  as  sent  from 
Germany  was  too  sharp,  and  had  to  be  accommodated 
afterwards.  The  actual  pitches  measured  above  are  not 
exactly  in  tune.  Starting  from  A we  should  have  had 
A 444*3  EB/rtif  470*7,  EB  498*7,  EC  528*4,  and  starting 
from  measured  C 529,  we  should  have,  EB  499*3, 
EB  flat  471*3,  EA  444*8. 

(10.)  Belgian  Army  MiUta)y  Instrument  Pitch.  (Ap- 
pendix to  A 451,  p.  329,  col.  1). — M.  Victor  Mahillon 
has  had  the  kindness  to  send  me  the  following,  which 
reached  me  on  29  March.  Before  16  December 
1874,  numerous  standards  for  military  music  were  in 
use  in  Belgium,  occasioning  extreme  embarassment  to 
manufacturers.  The  ministry,  therefore,  sent  the  several 
forks  to  M.  Mahillon  for  the  pui'pose  of  selecting  the 
mean,  and  he,  not  having  a tonometer,  sent  the  selected 
mean  to  M.  Koenig,  in  Paris,  to  measure,  and  to  con- 
struct from  it  a large  standard  fork  for  future  use.  On 
the  ministry  being  informed  that  the  mean  pitch  was 
VS  902  = V 451,  a ministerial  decree  w*as  issued,  dated 
as  above,  fixing  this  as  the  standard  determined  by 
Koenig’s  fork.  Hence,  as  the  copy  I saw  Avas  A 451  *7, 
either  Koenig’s  measurement  was  slightly  incorrect 
(which  is  very  probable,  see  measurements  of  his  Utg 
in  No.  (2)  in  this  Appendix),  or  the  large  fork  he  made 
rose  in  pitch  after  tuning  (w*hich  is  very  probable) , or 
both  (which  is  still  more  probable) . From  this  standard 
M.  Mahillon  tuned  Dr.  Stone’s  copies  by  ear,  but 
lie  sometimes  makes  copies  by  the  optical  process  of 
Lissajous.  That  process  was  not  used  to  determine 
the  pitch,  which  w*as  due  to  Koenig’s  measurements. 
Subsequently  to  the  settlement  of  this  standard,  M. 
Dunkler  (d.  1878),  bandmaster  of  the  regiments  of 
Grenadiers  and  Chasseurs  in  Holland,  succeeded  in 
establishing  A 451  as  the  Dutch  standard  for  military 
music  also.  On  21  Dec.  1875,  a Commission  was 
appointed  by  Boyal  decree  in  Belgium  to  examine  the 
])Os.sibility  of  estabhshing  a uniform  pitch  in  Belgium. 
Mons.  F.  A.  Gevaert,  Director  of  the  Boyal  Conser- 
vatoire at  Brussels,  was  president,  and  Mons.  V. 
MahiUon  secretary.  The  Commission  recommended  the 
adoption  of  the  French  Diapason  Noi*mal  for  military 
music  as  well  as  for  the  Con.servatoire.  This  recom- 
mendation remains  pigeon-holed  on  account  of  the 
great  expense  which  the  alteration  of  all  military  bands 
w'ould  entail,  and  hence  there  is  at  present  no  uniform 
Belgian  standard. 

(11.)  Schulze's  Tyncdoch  Organ.  (Insert  in  Table  I., 
after  Aio2’o,  page  329,  col.  1).  EA 452*8  [MA 450*2, 
JA  448*8)  C 538*5,  S 3*50.  (Chambers  and  EUis.)  1880 
(date  of  measurement),  Tynedock  Church  Organ  at 
Newcastle-on-TjTie,  one  of  the  finest  built  by  Schulze 
in  England,  from  a fork  tuned  to  the  open  diapason  ex- 
pre.ssly  for  me  by  Mr.  Charles  Chambers,  Mus.  B. 
This  is  practically  in  the  mean  Philharmonic  pitch, 
A 452*5.  Mr.  Bea,  formerly  organist,  found  it  best  to 
transpose  most  music  by  a semitone,  and  therefore  play 
at  A 427*4,  that  is,  practically  at  the  pitch  of  Harris’s 
organ,  St.  Nicholas  Church,  also  at  Newcastle,  see 
A 428*7.  For  a similar  pitch  of  Schulze’s,  see  Temple 
Church  Organ,  in  Appendix,  No.  9. 


(12.)  Barking  Organ.  (Appendix  to  A 474*1,  page  331, 
col.  2.)  This  organ  (see  (2)  A 439*5)  was  probably  one 
of  these  sharp  A foot  organs.  Both  B.  Schmidt  and 
J ordans,  and  hence  probably  other  builders  built  both 
A foot  and  B flat  foot  organs.  For  Schmidt,  see  (1) 
A 441*7,  in  Table  I.,  for  the  Jordans’,  see  Maidstone 
organ,  in  Appendix,  No.  8. 


TECHNICAL  EDUCATION. 

On  the  10th  of  last  March  the  second  annual 
meeting  of  the  governors  of  the  City  and  Guilds  of 
London  Institute  for  the  advancement  of  Technical 
Education  was  held  ; and  at  this  meeting  the 
Council  of  the  Institute  presented  a report  showing 
what  the  course  of  action  had  been  since  the  first 
constitution  of  the  Institute  a year  jjreviously. 

Those  who  have,  during  the  last  few  years, 
watched  the  action  of  the  City  companies  in  refer- 
ence to  Technical  Education,  Avill  remember  that  in 
1877  a general  committee  of  certain  of  the  livery 
companies  published  a report,  suggesting  the  line 
of  action  which  might  best  be  taken  by  the  Com- 
panies in  carrying  out  the  objects  they  had  in  view. 
This  report  was  based  upon  reports  obtained  by 
the  committee  from  various  educational  experts, 
and  it  suggested,  as  one  of  the  principal  objects  of 
the  associated  guilds,  the  establishment  of  a Central 
Institution  in  some  convenient  locality  in  London, 
wherein  advanced  instruction  in  technical  science 
could  be  given.  The  capital  outlay  for  this  build- 
ing was  estimated  at  about  £35,000,  and  the 
annual  expense  of  the  Central  Institution  at  about 
£10,000.  The  report  also  recommended  that  an 
additional  sum  of  £10,000  per  annum  should  be 
devoted  towards  the  establishment  of  trade  schools 
and  other  purposes  connected  with  Technical  Edu  - 
cation. Appended  to  this  report  was  a form  of  con- 
stitution for  an  association  of  the  livery  companies 
and  the  Corporation  of  London.  As  a result,  many 
of  the  livery  companies  accepted  the  report,  and 
agreed  to  subscribe  froih  their  funds ; and  the  City 
and  Guilds  of  London  Institute  was  provisionally 
constituted  in  November,  1878. 

The  first  step  taken  by  the  Institute  was  to 
request  their  executive  committee  to  prepare  sug- 
gestions as  to  the  best  means  of  carrying  into 
effect  the  recommendations  made  in  the  report 
referred  to  above.  Accordingly  the  executive  com- 
mittee brought  up,  in  February,  1879,  a report 
embodying  such  suggestions,  which  was  approved 
at  the  general  meeting  of  the  Institute  in  March 
of  that  same  year. 

The  subjects  dealt  with  in  that  report  were 
arranged  in  the  following  order : — 

1.  The  foundation  of  a Central  Institute  for 
Technical  Education. 

2.  The  establishment  of,  or  assistance  to,  trade 
schools  in  London  and  the  provinces. 

3.  Technological  Examinations. 

4.  Grants  in  aid  of  existing  institutions. 

In  the  report  which  has  just  been  issued,  the 
committee  of  the  Institute  follows  the  same 
arrangement  of  subjects. 

The  account  given  of  the  negotiations  between 
the  Institute  and  the  Commissioners  of  1851,  with 
the  view  of  obtaining  a site  on  the  property  at 
South  Kensington,  has  already  been  pubhshed  in 
various  ways  ; and  must  be  familiar  to  those  in- 
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terested  in  the  matter.  A summary  of  the  pro- 
ceedings is  given,  and  also  an  account  of  the 
steps  which  led  the  committee  of  the  Institute 
to  consider  the  desirability  of  purchasing  Mr. 
Albert  Grant’s  house  at  Kensington,  and  the 
further  reasons  which  led  to  the  abandonment  of 
this  scheme.  The  proposals  in  this  latter  direction 
having  been  given  up,  the  committee  of  the  Institute 
recurred  to  the  original  idea  of  obtaining  a site 
through  the  assistance  of  the  Commissioners  of 
1851.  One  of  the  objections  urged  on  the  part  of 
the  Commissioners  had  been  that  the  Institute,  as 
provisionally  constituted,  did  not  contain  amongst 
its  members  any  of  the  acknowledged  representa- 
tives of  science  in  the  country,  and  this  objection 
seems  to  have  carried  considerable  weight  with 
the  committee,  for  it  had  the  effect  of  inducing 
them  to  propose  and  carry  a motion  that  there 
should  be  added  to  the  council  and  committees 
of  the  Institute  the  Presidents  of  the  Eoyal 
Society,  the  Institution  of  Civil  Engineers,  and 
the  Chemical  Society,  and  the  Chairman  of 
the  Council  of  the  Society  of  Arts.  Having 
thus  disposed  of  the  only  objection  which  seems, 
in  the  opinion  of  the  committee  of  the  Institute, 
to  have  been  of  very  great  weight,  the  committee 
requested  the  chairman  of  their  council,  their  own 
chairman,  and  the  treasurer  of  the  Institute,  these 
three  gentlemen  being  respectively  Lord  Selborne, 
Mr.  F,  J.  Bramwell,  F.E.S.,  and  Sir  Sidney  H. 
Waterlow,  to  address  a formal  application  toH.E.H. 
the  Prince  of  Wales,  as  the  President  of  the  1851 
Commissioners.  The  writers  of  this  letter  stated  that 
the  Institute  would  be  willing  to  provide  a sum  of 
£50,000  for  the  erection  of  a building  for  a Central 
Institution  wherein  Technical  Education  of  a high 
character  should  be  given  to  intending  teachers  in 
technological  schools,  manufacturers,  foremen,  and 
workmen.  They  further  stated  that  the  Institute 
would  make  an  annual  grant  of  not  less  than 
£5,000  in  excess  of  any  fees,  for  the  working  and 
maintenance  of  the  Institution,  on  condition  that 
the  Commissioners  would  grant  the  Institute  the 
lease  of  a plot  of  land  on  their  estate  for  999  years 
at  a peppercorn  rent.  The  writers  went  on  to 
state  that  the  £50,000  promised  was  already 
secured,  and  that  the  existing  annual  subscriptions 
to  the  Institution  were  more  than  sufficient  to  pro- 
vide the  £5,000  required  as  a minimum  annual 
grant.  At  the  time  when  the  report  was  issued,  a 
formal  answer  had  not  been  received  to  this 
letter;  but  it  has  since  been  announced  that  the 
proposals  of  the  Institution  have  been  accepted, 
and  that  the  Commissioners  of  1851  have  definitely 
promised  to  grant  a free  site  in  South  Kensington 
on  the  terms  proposed  by  the  Institution,  the  only 
point  to  be  settled  being,  it  is  understood,  the  pre- 
cise locality.  There  seems,  therefore,  to  be  little 
doubt  that  a very  few  years  more  will  see  the 
establishment  of  the  great  Central  Institution  for 
Technical  Education,  which  London  has  been  so 
long  expecting. 

The  next  matter  touched  upon  in  the  report 
refers  to  the  establishment  of  what  may  be  con- 
sidered as  trade  schools  in  London.  Instead  of 
establishing  any  entirely  new  schools,  the  Institu- 
tion availed  themselves  of  two  already  existing — 
the  Middle  Class  School  in  Cowper- street,  Finsbury, 
and  the  Lambeth  School  of  Art.  Arrangements 
were  made  with  the  authorities  of  the  Cowper- 


street  school  that  accommodation  should  be  pro- 
vided in  the  school  buildings  for  technical  classes, 
and  also  that  a building  site  on  the  ground  of  the 
school  should  be  granted  at  a certain  rent,  the 
Institution  undertaking  to  erect  a laboratory  or 
laboratories  thereon.  Classes  were  started  in  two 
departments — one  in  Applied  Chemistry,  and  one  I 
in  Applied  Physics  and  Mechanics,  Dr.  Armstrong 
being  engaged  as  lecturer  for  the  chemical  classes, 
and  Professor  Ayrton  for  those  in  physics.  After 
an  inaugural  lecture,  courses  of  lectures  were  com- 
menced in  “The  Practical  Applications  of  Elec- 
tricity and  Magnetism  ” and  “ The  First  Principles 
of  Chemistry.”  These  courses  w*-re  concluded 
previous  to  Christmas,  and  attracted  altogether 
105  students.  Since  Christmas  similar  courses 
have  been  given  on  “ The  Principles  of  Machines,” 
and  on  ‘ ‘ The  Chemistry  of  the  more  Important 
Non-Metals.”  Practical  classes  for  instruction  in 
chemistry  and  physics  have  also  been  opened.  The 
attendances  since  Christmas  have  been  111  alto- 
gether. The  Institute  have  now  under  considera- 
tion the  erection  of  larger  buildings,  including 
chemical  and  physical  laboratories,  lecture  rooms, 

&c.  ; with  perhaps  similar  accommodation  for  me- 
chanics ; and  it  appears  that  the  Council  of  the 
Cowper-street  school  is  willing  to  provide  a larger 
site  than  that  originally  agreed  upon.  The  Insti- 
tute has  set  aside  £5,000  for  these  buildings,  and 
this  has  been  largely  supplemented  by  a grant  of 
£10,000  from  the  Drapers’  Company,  conditional 
upon  the  total  being  raised  to  £20,000  by  the 
Institute  or  by  other  contributing  companies. 
There  thus  seems  every  prospect  that,  in  addition 
to  the  Central  Institute  at  South  Kensington,  there 
will  be,  in  the  course  of  a year  or  two,  a large 
Technical  School  in  North  London.  The  fact  of 
this  being  within  the  limits  of  the  City  itself  is 
considered  to  meet  in  some  degree  the  slight 
opposition  which  had  been  raised  to  the  erection  of 
he  great  Technical  College  on  a site  outside  its 
boundaries. 

It  was  understood  that  Applied  Science  was 
to  be  cared  for  at  Cowper-street,  and  that  the 
applications  of  Art  to  Industry  were  to  be 
specially  developed  through  the  assistance  of  the 
Lambeth  Art  School.  Although  it  was  originally 
proposed  merely  to  extend  the  operations  of  that 
school,  as  the  scheme  developed,  it  was  found 
desirable  to  establish  what  is  to  a great  extent  an 
entirely  independent  Institution.  Such  an  Insti- 
tution has  been  established  in  two  houses  in  j 
Kennington-park-road,  which  have,  by  alterations 
and  by  buildings  erected  on  the  gardens  behind 
them,  been  rendered  suitable  for  the  purpose. 
Instruction  is  now  being  given,  both  to  male  and 
female  students,  in  wood  carvmg,  modelling  for 
pottery,  architectural  decorations,  metal  work, 
carving,  bronze  casting,  die-sinking,  and  cameo 
cutting. 

The  next  portion  of  the  report  is  devoted  to  the 
Technical  Examinations,  transferred  last  year  by 
the  Society  of  Arts  to  the  care  of  the  City  Institute. 

As  regards  these,  the  results  of  last  year’s  ex- 
aminations have  already  been  published  in  the 
Journal  (August  15,  1879),  as  has  also  a notice  as 
to  the  modifications  which  were  introduced  in  the 
original  programme  of  the  Society  of  Arts  by  the 
committee  of  the  Institute,  September  26,  1879. 

It  may  be  sufficient  to  say  that  the  16  subjects  in 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  April  2,  1880. 


405 


which  the  Society  of  Arts  held  examinations  have 
been  increased  to  32 ; 63  teachers  of  the  various 
subjects  have  been  registered  in  different  parts  of 
the  country ; 56  classes  have  been  established  at 
30  centres,  among  these  centres  being  Belfast,  Bir- 
mingham, Bolton,  Crewe,  Camborne,  Gateshead, 
Huddersfield,  Hulme,  Merthyr-Tydvil,  Notting- 
ham, Newcastle,  Oldham,  Penzance,  Swansea,  and 
■NVigan. 

The  report  then  goes  on  to  refer  to  grants  which 
have  been  made,  or  which  it  is  proposed  to  make, 
to  various  existing  institutions.  Amongst  the 
institutions  which  it  is  proposed  to  assist,  but 
which  have  not  been  helped  before,  the  British 
Horological  Institute  in  Clerkenwell  is  the  one 
which  comes  in  for  the  largest  share.  It  is  pro- 
posed to  make  a grant  of  £500  to  it,  and  to  give  it 
an  annual  subscription  for  three  years.  The  object 
of  this  grant  is  to  enable  both  practical  and 
theoretical  classes  in  watchmaking  to  be  estab- 
lished by  the  Institute.  Should  this  arrangement 
be  successfully  carried  out,  the  experiment  of  a 
practical  school  of  watchmaking,  such  as  those  at 
Besan^on  and  elsewhere,  which  have  attracted  so 
much  attention  on  the  Continent. 

The  concluding  portion  of  the  report  is  devoted 
principally  to  finance.  The  income  of  the  Institute 
for  the  year  1878  was  £11,607  ; for  the  year  LS79, 
£12,862.  This  income  is  made  up  by  contributions 
for  the  following  companies,  varying  in  amount 
from  £2,00  down  to  £50  a year : — Mercers, 
Drapers,  Fishmongers,  Goldsmiths,  Salters,  Iron- 
mongers, Clothworkors,  Dyers,  Leathersellers, 
Pewterers,  Armourers  and  Braziers,  Carpenters, 
Cordwainers,  Coopers,  Plaisterers,  Needlemakers. 

Five  companies  give  £2,000,  two  £525,  one 
£500,  two  £105,  one  £52  10s.,  and  one  £50.  The 
Corporation  of  London,  though  represented  on 
the  committee  and  council,  has  not  yet  stated  its 
willingness  to  contribute.  The  total  which  the 
Institute  has  received  since  its  formation  is  £25,205, 
of  which  it  has  expended  £2,939,  leaving  a balance 
of  £22,265  available  for  the  purposes  of  the  Insti- 
tute. Besides  this,  £30,500  have  been  promised 
towards  the  building  fund  of  the  Central  Insti- 
tution by  the  Fishmongers’,  Goldsmiths’,  Cloth- 
workers’,  and  Cordwainers’  Companies. 


RINGING  IN  PUBLIC  ELEMENTARY 
SCHOOLS. 

The  following  brief  notices  of  “Singing”  in 
Public  Elementary  Schools  are  extracted  from  the 
three  annual  reports  of  the  Education  Department, 
published  in  the  years  1876-7-8.  They,  aj)parently, 
constitute  all  the  information  which  the  public  can 
obtain  on  the  subject  of  this  Singing,  which,  in 
1878,  cost  £119,129  18s.,  as  returned  to  Parliament. 
It  is  said  the  amount  was  even  increased  in  1879. 
Seventy-one  reports  of  1876-7-8  were  printed,  but 
probably  there  were  four  times  that  number  made 
in  those  three  years,  which  may  exist  in  MS.,  and 
may  give  further  information  on  Singing,  but  they 
are  not  accessible.  Out  of  these  71  reports,  only 
27  inspectors  report  on  “ Singing.” 

Achaed,  Mr.,  assi.stant  to  Rev.  R.  Wilde  (Hampshhe), 
P--742. — “ In  many  cases  the  singing  is  little  more 
than  mere  noise.  . . . The  singing  is  almost 

universally  taught  by  ear.” 


Baldeey,  Mr.,  assistant  to  Rev.  C.  J.  Robinson  (Hert- 
ford), 1877,  p.  508. — “ In  300  departments  which  at- 
tempted singing,  and  obtained  the  grant,  nearly 
three -fourths  had  been  taught  by  ear,  about  one- 
seventh  by  the  ‘movable  do’  and  tonic  sol-fa,  and 
the  remainder  by  ‘HuUah,’  the  la.st  signifying,  in 
most  instances,  that  the  theory  of  the  staff  had  been 
taught.  Few  of  the  schools,  when  tested,  showed 
much  acquaintance  with  any  notation.  . . . Few 

teachers  throw  any  enthusiasm  into  this  branch  of 
their  work,  but,  where  a teacher  was  foTuid  fond  of 
singing  and  with  the  ability  to  teach,  the  results  were 
most  jDleasiug.  . . . Teachers  might  endeavour 

to  make  their  children  readers  of  music  at  sight 
and  their  schools  the  nurseries  of  the  choral  classes 
and  choirs  throughout  the  land.” 

Bixxs,  Rev.  B.  J.  (Glamorgan),  1877,  p.  415. — “Vocal 
music  is  extensively  cultivated  ; part-songs  harmo- 
niously and  correctly  sung  ; in  these,  the  principles  of 
music  have  been  taught,  and  the  results  are  of  .so 
pleasing  a character  as  to  make  one  wi.sli  that  sucli 
instruction  were  more  general.” 

Blaxdfoed,  Rev.  J.  J.  (Midland  Counties),  1878,  p. 
485. — “Eight  schools  named,  ‘in  whichmusic  is  taught 
successfully.’  Some  teaching  from  notes  is  attempted 
at  five  other  schools  named.” 

Beewee,  Mr.  W.  H.,  M.A.  (part  of  Lanca.sliire) , 
1878,  p.  513.  — “Music  is  one  subject  in  elementary 
schools  the  teaching  of  which  has  about  it  an  air  of 
complete  unreality.”  He  agrees,  with  Dr.  Hullab, 
“ that  songs,  as  a means  of  promoting  or  preparing 
for  a knowledge  of  mti.sic,  are  absolutely  useless,  and, 
indeed,  worse  than  useless,  for  to  no  people  is  it  so 
hard  to  teach  music  as  to  those  who  have  long  prac- 
tised singing  by  ear.” 

Beodie,  Mr.  E.  H.  (Worcester),  1877,  p.  427. — “Mr. 
Pember  tells  me  the  singing  is  good  in  about  15  per 
cent,  of  the  schools,  this  mark  only  being  given  by 
him  where  two  part-songs  and  rormds  have  been 
taught  and  the  singing  has  been  marked  by  good 
time  and  expression.  ‘ Singing  by  note  ’ is  very 
rarely  taught  at  all.  It  is  not  a paying  subject.” 
Boyle,  Mr.  R.  F.  (West  Somersetshire),  1876,  p.  443. 
— “The  music  is,  perhaps,  the  most  unsati.sfactory 
part  of  the  work.  . . I have  known  school  managers, 
who  enjoy  a better  ear  than  myself,  leave  the  room 
when  the  singing  begins.” 

Byrne,  Rev.  J.  Rice  (Surrey),  1878,  p.  523. — “Music 
is  cultivated,  exce^it  in  rare  instances,  with  indifferent 
success.” 

Guiebell,  Rev.  W.  (Chelsea,  Brentford,  &c.),  1876, 
p.  449. — “ The  singing  in  schools  has  very  materially 
deteriorated  within  the  last  three  years.  It  is  very 
rarely  now  that  hearty  part -singing  is  to  be  heard, 
even  in  the  best  schools.” 

CoDD,  Mr.  H.  F.  (Devon  and  Cornwall),  1876,  p.  454. 
— “ Singing  by  ear  is  very  generally  taught  through- 
out the  district,  there  being,  in  fact,  only  six  schools 
under  inspection  where  it  is  not  attempted.  The 
results  are  fairly  good,  and  well  worth  the  money 
which  is  paid  for  them  ; the  singing  in  many  of  the 
schools,  of  course,  deserves  much  higher  commen- 
dation than  this.  Singing  by  note  is  exceptional.  I 
am  not  disposed,  however,  to  depreciate  the  value  of 
mere  singing  by  ear.  The  children  like  it ; it  is 
valuable  as  a discipline  ; is  humanising  ; is,  in  fact,  the 
one  bit  of  their  teaching  which  appeals  to  their  taste.” 
Claughton,  Mr.  H.  W.  (Suffolk  and  Essex),  1878, 
p.  530. — “ Singing  is  taught  in  all  but  two  schools, 
and  usually  with  fair  success.  I consider  it  to  be  a 
useful  part  of  the  school  course.  In  a few  schools 
singing  is  taught  from  notes.” 

Cornish,  Rev.  F.  E.  (Salford  district),  1878,  p.  544. — 
“I  feel,  however,  in  reference  to  this  subject  (sing- 
ing), that  the  requirements  are  pitched  so  low  that 
the  inspector  has  not  the  power  of  gently  screwing  up 
the  standard  which  he  possesses  "with  regard  to  the 
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other  subjects.  I have  no  reason  to  think  that 
the  practice  of  teaching  to  sing  from  notes  is  ex- 
tending.” 

Ckossley,  Mr.  assistant  to  Eev.  J.  W.  D.  Hemaman 
(West  Lambeth),  1878,  p.  585. — “In  some  schools 
music  is  exceedingly  well  taught,  but  in  others  very 
little  is  attempted  beyond  the  power  of  singing  by  ear. 

. . . Invariably  recommends  teachers  to  take  up  the 
theory  of  music.” 

Feench  Rev.  G-eoege  (Yorkshire),  1878,  p.  750. — “In 
very  few  schools  in  my  district  are  the  children  taught 
to  sing  from  notes.” 

Haenee,  Mr.  D.,  Assistant  Inspector  to  Rev.  S.  Pryce 
(Caermarthen  and  Brecknockshire,  1878),  p.  678. — 

‘ ‘ The  niunber  of  schools  in  which  the  children  are 
taught  to  sing  from  notes  is,  I regret  to  say,  diminish- 
ing year  by  year.  . . . Singing  by  ear  throughout 
the  district  has  somewhat  improved.” 

Kynneesley,  Mr.  E.  M.  (Chester  district),  1878,  p.  610. — 
“ The  grant  for  music  is  seldom  well  earned,  though 
I have  very  seldom  been  able  to  refuse  to  recommend 

payment Most  of  the  time  allotted  by  the 

time-table  to  singing  is  given  to  learning  the  words 
of  these  songs  ; the  tunes  are  caught  up  with  great 
rapidity.  Many  of  the  best  teachers  could  teach  no 
more  ; many  of  the  best  inspectors  could  criticise  no 
higher  efforts.”  See  his  observations  at  length. 

Lomax,  Rev.  J.  (Stockport  district),  1876,  p.  636. — 
“ Singing  is  not  generally  weU  taught.”  . . . 

“Difficult  to  determine  at  what  point  singing  ends 
and  bawling  begins.”  . . . “I  think  payment 

for  this  subject  might,  without  hardship,  be  limited 
to  singing  from  notes.”  . . . “Where  good 

singing  prevails,  the  tone  and  manners  of  the  chil- 
dren are  all  that  could  be  desired.” 

Maekheim,  Mr.  H.  W.  Gr.  (Northallerton  district), 
1878,  p.  645.  — “The  inspector,  without  special 
musical  training,  feels  himself  obliged  to  recommend 
the  grant  as  a matter  of  course  in  the  great  majority 
of  cases,  while  his  conscience  inwardly  protests 
against  the  waste  of  public  money  on  a bad  and  pro- 
fitless system  of  teaching.” 

Paeez,  Rev.  C.  H.  (Cumberland,  &c.),  1876,  p.  527. — 
“ Music  is  seldom  taught  by  note,  less  indeed,  I think, 
now  than  a year  or  two  ago.”  “ The  diminution  is, 
perhaps,  due  to  the  strain  laid  upon  teachers  and 
scholars  by  the  higher  subjects.  In  a few  of  my 
schools,  the  singing  is  really  good  ; in  some,  it  is  in- 
different.” “On  the  whole,  the  cheering  and 
enlivening  effect  is  beneficial  to  the  children.” 

Pickaed,  Rev.  H.  A.  (Oxford  district),  1878,  p.  666. — 
“ I hope  no  attention  will  be  paid  to  the  cry  for  de- 
creasing the  payment  under  Art.  19,  A (2).  I would 
rather  suggest  a small  increase  of  the  grant  if  music 
is  taught  by  notes,  as  it  ought  to  be  to  the  higher 
classes  in  every  school. 

Routledge,  Rev.  C.  P.,  East  Kent  District,  1878,  p. 
689. — “ Singing  remains  pretty  well  in  statu  quo. 
Singing  by  ear  is  a good  discipline  and  cheerful  form 
of  recreation,  but  it  is  more  than  doubtful  whether  it 
is  of  any  use  whatever  towards  the  real  cultivation  of 
music.” 

Sewell,  Rev.  Capel  (Nottingham  district),  1877,  p. 
537,  after  giving  valuable  observations,  says: — “A 
spasmodic  effort,  such  as  followed  the  introduction 
of  school  singing  into  the  Code,  carried  most  schools 
beyond  the  natural  level  of  musical  taste  and  ability 
for  a while  ; but  that  effort  is  exhausted.  It  would 
have  been  further  prolonged  if  your  Lordships  had 
been  able  to  insist  on  singing  being  satisfactorily 
taught.”  And  he  points  out  how  this  may  be  done 
through  Dr.  Ilullah’s  examinations. 

Temple,  Rev.  R.  (Welsh district),  1877,  p.  565. — “ Sub- 
ject to  cc3\.shlerations  of  economy  and  official  work,  it 
would  be  great  benefit  to  accept  ‘ Music  from  notes  ’ 
as  helping  a school  to  get  a grant.  ...  I am,  I 
must  say,  greatly  disappointed  at  the  slow  progress 


made  in  this  subject  in  my  district,  and  I believe  such 
a recognition  would  have  an  excellent  effect.” 

Teegaethen,  Rev.  W.  E.  (Dorset),  1878,  p.  708. — 
“There  is  no  improvement  in  the  music  of  the 
schools  in  this  district.  Generally  it  is  only  taught 
‘ by  ear,’  and  the  singing  has  deteriorated.  In  schools 
where  the  tonic-sol-fa  system  is  adopted,  the  singing 
has  also  a vigour  and  interest  not  to  be  met  with  in 
other  places.” 

Waddingtox,  Mr.  Hoeace,  M.A.  (Monmouth),  1876, 
p.  818. — “ In  singing  there  is  not  much  progress  to 
report.”  . . . “ Music  certainly  to  a great  extent 

nascitur  non  jit.,  and  it  is  palpably  hopeless  for  a teacher 
without  ear  to  teach  it  to  much  purpose  ; but,  in  such 
cases,  a musical  assistant  or  pupil-teacher  may  come 
to  the  rescue,  and  much  more  might  be  done  than  has 
been.”  He  names  practical  resiffts  of  the  tonic-sol- 
fa  system. 

Williams,  Mr.  T.,  assistant  to  Rev.  H.  Smith 
(Chester),  1876,  p.  569. — “ Singing  has  improved  in 
many  of  the  schools  of  this  district.”  . . . “ Singing 
from  notes  is  taught  in  a larger  number  of  schools, 
and  singing  with  expression  is  less  rare.”  . . . 

‘ ‘ Masters  and  mistresses  complain  that  their  pupil- 
teachers  have  no  opportunity  of  showing  their  know- 
ledge of  the  tonic- sol- fa  system  at  the  monthly 
examinations,  such  as  is  afforded  to  candidates  for 
scholarships  and  certificates.”  He  commends  a local 
concert  arranged  by  14  teachers  at  Birkenhead,  by 
which  “ a healthy  rivalry  is  established  among  the 
schools  in  union.” 

Willis,  Mr.  J.  A.  (Middlesex),  1878,  p.  749. — Gives 
numbers  of  departments  taught  by  ear,  122  ; by  old 
notation,  5 ; by  Mr.  Hullah’s  system,  3 ; by  tonic 
sol-fa  system,  12;  and  4 by  the  “movable  do” 
system. 

Watsox,  Mr.  A.  M.  (East  Lancashire),  1878,  p.  732. 
— “ Singing  is  now  almost  universally  in  this  ffistriet 
taught  by  ‘ ear.’  I think,  certairdy,  that  of  late 
years  singing  has  deteriorated  much.’  . . It  would 

be  a great  gain,  both  for  inspectors  and  inspected, 
of  music  and  singing,  for  instance,  could  be  taken 
at  a different  time  from  the  regular  inspection  of 
schools  ; taken,  too,  by  a skilled  examiner.” 


Hullaii,  Dr . j.  (Inspector  of  Music  in  Training  Colleges) , 
1876,  p.  730. — “ ‘ Singing  fromnotes’  is  altogether  an 
exceptional  subject  in  elementary  schools.  Indeed, 
what  has  latterly  been  done  for  music  in  schools  has 
rather  impeded  than  furthered  its  improvement.’ 
. . The  ‘ songs  ’ of  the  last  few  years  required  of 
scholars  are  worthless.  . . Musical  examination 

in  elementary  schools  would  seem  to  be  the  natural 
sequence  of  musical  examination  in  training  schools.” 

Hullah,  Dr.  J.,  1877,  p.  663.— “ Neither  instruction 
nor  practice,  nor  anything  approaching  to  it,  is  at 
aU  common  in  elementary  schools ; nor  wiU  it  ever  be 
till  such  schools  are  systematically  inspected  in  music 
by  competent  persons.  . . Singing  by  rote  in- 

stead of  by  note  is,  from  a musical  point  of  view,  a 
mere  sham.” 

Htjllah,  Dr.  J.,  1878,  p.  841.— “Music  is  not  taught, 
save  in  a few  exceptional  cases,  in  elementary  schools. 
We  have  already,  I believe,  teachers  competent  and 
numerous  enough  to  make  musical,  in  a few  years, 
possibly,  the  entire  British  Empire,  certainly  Great 
Britain  and  Ireland.” 


In  the  Code  for  1872,  by  Article  19a,  the  sum  of 
6s.  per  scholar,  accoiding  to  the  average  attend- 
ance, was  to  be  paid,  but  might  be  reduced 
(Art.  32d)  “ by  one  shilling  per  scholar,”  “ unless 
‘ Vocal  Music’  forms  part  of  the  ordinary  course  of 
instruction”  (the  Right  Hon.  W.  E.  Forster,  Vice- 
President).  In  1873  the  Code  presented  the  same 
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rule ; but  in  1874  (Lord  Sandon,  Vice-President), 
the  words  ‘ rniless  ‘Vocal  Music’  forms  part” 
were  changed  into  if  “ Singing  ” forms  p'lrt,  &c. 
In  his  last  pamphlet,  Dr.  Hullah  asks,  ‘ ‘ Wby  not, 
then,  substitute  the  teaching  of  Music  for  the 
teaching  of  songs?”  the  Code  having  substituted 
“Songs”  for  “Music.”  (Vide  p.  23  of  Musical 
Examinations  Eeport  of  the  Society  of  Arts.) 


ELECTRIC  LIGHTING. 

The  Metropohtan  Board  of  AVorks  has  just  renewed 
for  one  year  the  contract  with  the  Societe  Generate 
d’Electricite  for  lighting  the  Thames  Embankment  and 
AVaterloo- bridge  by  means  of  the  Jablochkoff  system  of 
electric  hghting.  The  new  contract  will  expire  on  the 
10th  of  April,  1881.  In  \dew  lof  this  circumstance  it 
may  be  interesting  to  note  briefly  the  gradual  extension 
of  the  system,  especially  as  regards  its  application  to 
public  Lighting  on  the  Embankment.  It  may  be  re- 
membered that  the  first  arrangement  was  made  in 
October,  1878,  by  the  Metropohtan  Board,  when  they 
contracted  with  the  Societe  Generate  for  hghting,  by 
means  of  20  hghts,  that  portion  of  the  Embankment 
lying  between  AVestminster  and  AVaterloo- bridges.  The 
first  pubhc  ihumination  was  on  the  evening  of  the  1 3th 
of  December  in  that  year.  On  the  10th  of  May,  1879, 
the  hghting  of  the  Embankment  was  extended  eastward 
from  AVaterloo-bridge  to  that  of  Blackfriars,  20  hghts 
being  added  to  the  20  aheady  working.  A f mother  ex- 
tension of  the  system  was  effected  on  the  10th  of 
October,  1879,  when  10  more  hghts  were  placed  on 
AA’aterloo-bridge,  thus  bringing  the  total  number  of 
pubhc  hghts  in  that  locahty  to  50.  Since  the  dates 
mentioned  above— that  is,  for  15  months  for  the  first 
series  of  20  hghts,  10|  months  for  the  second  series  of 
20,  and  5^  months  for  the  last  series  of  10 — the  whole  of 
the  hghts  have  been  kept  uninterruptedly  bmming  every 
night,  Simdays  included,  for  their  aUoted  time  of  six 
hours  according  to  the  contract.  These  facts  are  worthy 
of  consideration  when  it  is  remembered  that  the  plant 
and  machinery  were  originaUy  laid  down  for  20  lights 
only.  The  subsequent  extensions  not  having  been  con- 
templated at  the  time,  no  provision  whatever  was  made 
for  them.  This  has  necessitated  considerable  alterations 
to  the  plant  each  time  the  additions  were  made,  and  those 
in  charge  had  to  do  the  best  they  could  under  the  cir- 
ciunstances  to  meet  the  case.  It  is  also  to  be  borne  in 
mind  that  10  more  lights  were  subsequently  obtained 
from  the  existing  plant,  making  60  altogether,  the  last 
1 0 being  those  which  illuminate  the  Victoria  Station  of 
the  Metropolitan  District  Railwaj’^.  Since  the  first  con- 
tract was  entered  into,  the  prices  paid  by  the  Board  have 
been  considerably  reduced.  In  the  first  instance  the 
price  paid  was  6d.  per  light  per  hour.  Upon  the  Board 
increasing  the  number  ot  lights  to  40,  the  price  was  re- 
duced to  5d.  per  light  per  hour ; a further  reduction  to  3d. 
being  made  when  the  number  was  increased  to  50,  and  the 
contract  renewed  for  .six  months.  The  lighting  is  now 
to  be  carried  out  for  2^d.  per  light  per  hour,  the  con- 
tract haring  been  extended  to  one  year. 

The  J ablochkoff  system  of  electric  lighting  is  now  in 
ox>eration  not  only  in  public  thoroughfares,  but  in  a 
great  variety  of  works  and  private  establishments  as 
well  as  in  those  of  f)ublic  resort.  It  is  also  in  use  in  the 
palace  of  King  Thebaw,  of  Burmah,  at  Mandalay, 
where  there  are  60  lights,  and  in  the  palace  of  Shah 
Nasser  ed  Deen,  of  Persia,  at  Teheran,  where  there  are 
four  lights.  Prince  Agaklan  has  .six  in  his  palace  at 
Bombay,  and  King  Dom  Luis  I.  of  Portugal,  .six  in  his 
Royal  Palace  of  Caseneo.  Queen  Isabella  of  Spain  has 
also  six  in  the  con.servatory  of  her  residence  in  Paris. 
The  Paris  Municipal  Council  has  renewed  for  one  year 
the  contract  for  lighting  the  Avenue  de  1’ Opera,  and 
Place  du  Theatre  Erancjais,  and  the  Sous -Secretaire 


d’Etat,  at  the  Ministere  des  Beaux  Arts,  has  authorised 
the  lighting  of  the  tSalon  at  the  Palais  de  F Industrie  in 
June  next  on  the  Jablochkoff  system.  Altogether  the 
application  of  this  system  is  quietly  extending,  and  the 
Metropolitan  Board  of  AVorks  deserve  every  credit  for 
the  part  they  have  taken  in  developing  the  question  of 
electric  lighting  in  London. — Times. 


INDIAN  OPIUM  IN  CHINA. 

The  following  notes  on  the  foreign  opium  trade  in 
China,  are  taken  from  a recently  issued  report  on 
the  foreign  trade  of  Canton,  for  the  year  1878.  The 
quantity  of  opium  imported  in  foreign  vessels  showed  an 
increase  of  120  per  cent,  in  silver,  or  considerably  over 
100  percent,  in  gold.  The  increase  was  entirely  in  the 
Patna  kind,  which  rose  from  202  piculs  in  1877,  to 
671  piculs  in  1878.  The  increased  importation  took 
place  in  the  last  quarter  of  the  year,  and  was  owing  to 
several  causes.  Eirst,  the  greater  activity  of  the  Foreign 
Customs  Preventive  Service,  and  second,  the  introduc- 
tion of  a tax  on  all  opium  prepared  in  the  prefecture  of 
Kwang-Chow.  The  right  of  preparing  opium,  native 
and  foreign,  was  sold  by  the  authorities  to  a contractor 
for  140,000  dollars  per  annmn,  and  all  opium  boilers 
were  obhged  to  take  a boiling  license  from  the  con- 
tractor, and  pay  a small  tax  on  all  opium  prepared. 
The  consequence  has  been  that  the  smaller  boiling 
shops  which  derive  their  supplies  chiefly  from  petty 
smugglers  have  been  obliged  to  close  their  establish- 
ments, and  the  legitimate  dealers  have  had  a larger 
amount  of  trade  thrown  into  their  hands.  The  new 
system  is  very  unpopular  in  Canton,  and  it  is  doubtful 
whether  it  can  be  carried  out  for  long.  On  more  than 
one  occasion  the  troops  have  been  called  out  to  protect 
the  houses  and  property  of  those  who  had  offended  the, 
populace  by  urging  on  the  new  scheme. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

AYednesday  Evenings,  at  Eight  o’clock: — 

April  7. — “Buildings  for  Secondary  Educational 
Purposes.”  By  E.  C.  Robins,  F.S.A.,  F.R.I.B.A. 
Professor  A.  AV.  AVilliamson,  F.R.S.,  will  preside. 

April  14.  — “ The  History  and  Art  of  Book- 
binding.” By  Henry  B.  AViieatley,  F.S.A.,  Assist- 
ant Secretary  of  the  Society.  George  Bullen,  F.S.A., 
Keeper  of  the  Printed  Books,  Briti.sh  Museum,  will 
preside. 

April  21. — “The  Present  System  of  Obtaining 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  AV.  Holman  Hunt.  Sir 
CouTTS  Lindsay,  Bart. , will  preside. 

April  28. — “ Recent  Improvements  in  Gas  Furnaces 
for  Domestic  and  Laboratory  Purposes.”  By  Thomas 
Fletcher. 

May  5. — “ The  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C.  Morton.  James  Caird, 
C.B.,  F.R.S.,  will  preside. 

Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

April  2. — “ The  Best  Route  for  a Line  of  Railway 
to  India.”  By  B.  Haughton,  C.E.  Hyde  Clarke, 
Vice-President,  will  preside. 

April  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambery. 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  AV.  Robertson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  h\ 
the  Madras  Presidency, 
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May  14. — “ China  and  the  Chinese  : their  Early 
History  and  Future  Prospects.”  By  A.  Tereien  de 
La  Cqijpeeie. 

Foeeign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

April  6. — “Art  in  Japan.”  By  C.  Peoundes. 

April  27. — “ Iceland  and  its  Pesources.”  By  C.  G. 
W.  Lock. 

May  18. — “The  Arts,  Manufactures,  and  Prospects 
of  Madagascar.”  By  the  Kev.  James  Sibeee,  Jun., 

F.P.G.S. 

Applied  Chemistey  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

April  8.  — “ Pecent  Improvements  in  Benzine 
Colours.”  By  F.  J.  Feiswell,  F.C.S. 

April  22. — “ Some  Pecent  Advances  in  the  Science 
of  Photography.”  By  Captain  Abney,  P.E.,  F.P.S. 

May  13. — “The  Optical  Properties  of  Crystals,  and 
some  of  their  Practical  Applications.”  By  Prof.  W.  G. 
Adams,  F.P.S. 

Cantoe  Lecthees. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course  will  be  by  P.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture,”  and 
will  consist  of  six  lectures. 

Lecture  I. — April  5. 

Introductory . — Decoration  and  Furniture. — Influence  of 
schools  of  art  on  design.  Fashion  in  Decoration  and 
Furniture.  Modem  rooms.  Truth,  fitness,  and  beauty 
in  decoration.  Use  and  suitability  in  furniture.  Moral 
influence.  Artistic  furniture  not  necessarily  costly. 
Types  of  ancient  furniture. 

Lecture  II. — April  12. 

Floor,  Wall.,  and  Ceiling  Decoration. — Mosaics.  Tiles. 
Parquetry.  External  painting*.  Tapestry  and  stuff 
hangings.  Wall  papers.  Various  types  of  wall  and 
ceihng  decoration.  Distemper.  Stencil  work.  Figure 
decoration. 

Lecture  III. — April  19. 

Furniture. — Ancient  and  modern.  General.  Con- 
structive furniture : mantel -pieces,  fireplaces,  fenders, 
closets,  lavatories,  wdndow- seats. 

Lecture  IV. — April  2G. 

The  Fntrance-liall,  Staircase,  Dining-room,  and  Library . 
— General  treatment.  Division  of  wall  spaces.  Examples 
of  treatment.  Decoration  and  furnishing. 

Lecture  V. — May  3. 

The  Drawing-room  and  Boudoir,  Bedroom,  and  Ofices.— 
General  treatment.  Colouring  and  decoration.  Lacquer 
work.  Gilding.  Furniture  and  hangings. 

Lecture  VI,— May  10. 

General  Articles  of  Domestic  Fse. — Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
work. 

Members  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions. 


MEETINGS  EOS  THE  ENSUING  WEEK. 

Monday,  ^ril  5th.  . SOCIETY  OF  ARTS,  John-street,  Adelphi, 
W.C.,8p.m.  (Cantor  Lecture.)  Mr.  Robert  W.  Edis, 
“Tbe  Decoration  and  FiuTiiture  of  Town  Houses.” 
(Lecture  I.) 

Earmers’  Club,  Inns  of  Court  Hotel,  Holbom,  W.C.,  4 p.m. 
Captain  Craigie,  “ Prices  of  Com,  and  the  Ofheiai 
Average.” 

Royal  Institution,  Albemarle-street,  W.,  5 p.m.  General 
Monthly  Meeting. 

Society  of  Engineers,  6,  Westminster-chambers,  p.m. 
^Ii’.  H.  W.  Pendred,  “ Distilling  and  Hoisting  Machineiy 
in  Sea-going  Vessels.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  Mr. 
John  Pollard  Seddon,  “ Suggestions  for  the  Polychro- 
matic Decoration  of  Various  Buildings.” 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
.C.,  7 p.m.  Mr.  James  Sorley,  “ Observations  on  the 
Graduation  of  Mortality  Tables,  with  special  reference 
to  the  Conditions  under  which  certain  Methods  are  to 
be  prefemed.” 

Medical,  11,  Chandos-street,  W.,  8j  p.m. 

Victoria  Institute,  7,  Adelphi  - terrace,  W.C.,  8 p.m. 
Prof.  H.  A.  Nicholson,  “ The  Nature  of  Life.” 

Tuesday,  April  6th... SOCIETY  OF  ARTS,  John-.street, 
Adelphi,  W.C.,  8 p.m.  (Foreigri  and  Colonial  Section.) 
Ml’.  C.  Pfoundes,  “Art  in  Japan.” 

Royal  Institution,  Albemarle-street,  "W.,  3 p.m.  Prof. 
Huxley,  “Dogs,  and  the  Problems  connected  with 
them.”  _ (Lecture  I.) 

Ci^dl  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  Sp.rn.  Discussion  on  “Explosive  Agents  applied 
to  Industrial  Pmuoses,”  and  the  monthly  ballot  for 
members. 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  81  p.m. 

Photogi’aphic,  5a,  PaU^all  East,  S.W.,  8 p.m.  IMr.  T. 

H.  Dallmeyer,  “A  New  Lens,  or  Objective,  for  the 
Magic  Lantern.” 

Biblical  Archteology,  9,  Conduit-street,  W.,  8g  p.m. 

Zoological,  11,  Hanover-square,  W.,  8|  p.m.  1.  Prof. 
Julius  Von  Haast,  “Notes  on  ZipMus  (Epiodon)  novoe 
zealandicB.'’’  2.  Dr.  M.  Watson,  “ Some  points  in  the 
Anatomy  of  the  Prosbocidea.”  3.  Prof.  T.  H.  Huxley, 
“ The  distinctive  characters  of  the  species  of  the  genus 
Canis.^^ 

Wednesday,  April  7tii... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  E.  C.  Robins,  “Buildings 
for  Secondary  Educational  Pui’poses.” 

Entomological,  11,  Chando.s-street,  W.,  7 p.m. 

Pharmaceutical,  17,  Bloomsbuiy-square,  W.C.,  8 p.m. 

I.  Mr.  J.  C.  Thresh,  “Volumetric  Determination  of 
Alkaloids.”  2.  Mr.  Thomas  Greenish,  “The  History  of 
Araroba,  or  Goa  Powder.”  3.  klr.  J.  B.  Bames,  “Ex- 
periments on  Tar^acum  Roots.”  4.  Mr.  A.  W. 
Gerrard,  “The  Composition  of  Tonga,  a Reputed 
Remedy  for  Neuralgia.” 

Archaeological  Association,  32,  Sackville-street,  W.,8  p.m. 

Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 

Thursday,  April  8th.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Chemistry  and  Physics 
Section.)  Mr.  F.  J.  Friswell,  “Recent  Improvements 
in  Benzine  Colours.” 

Royal,  Burlington-house,  W.,  8j  p.m. 

Antiquaries,  Burlington-house,  W.,  8|  p.m. 

Society  for  the  Encoui'agement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  3Mt’.  Frank  Roland,  “ The  LiRuence 
of  Dramatic  on  Pictorial  Art.” 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
TjTidan,  “ Light  as  a Mode  of  Motion.”  (Lecture  I.) 

Inventors’  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 p.m. 

Royal  Society  Club,  WiUis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

Ci\tl  and  Mechanical  Engineers,  7,  Westrninster-chambers, 
S.W.,  7 p.m.  Mr  Thos.  Cole,  “Teredo  and  other 
Insects  destructive  to  Wood  in  Marine  Works.” 

Friday,  April  9TH...Frobel  Society  (at  the  House  of  the  Society 
op  Arts),  7j  p.m. 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Prof. 
Huxley,  “ Coming  of  Age  of  the  Origin  of  Species.” 

Asti’onomical,  Burlmgton-house,  W.,  8 p.m. 

Quekett  Microscopical  Club,  University  CoUege,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8j  p.m. 

N ew  Shakespeare,  University  College,  W.C. ,8  p.m.  1 . Miss 
Eleanor  Marx,  “How  Shakespeare  became  popular  in 
Germany.”  2.  “ Some  Fifty  Fresh  Allusions  to  Shake- 
speare in  1592-1693.” 

Saturday,  April  10th... Physical  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m. 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  jVIr. 
James  SuUv,  “ Art  and  Vision.”  (Lecture  I.) 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Apeil  9,  1880. 


409 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,429.  VoL.  XXVIII. 

o 

J'T.IDAY,  APFxIL  9,  1880. 


AU  communications  for  the  Society  should  he  addressed  to  the  Secretary ^ 
John-street,  Adelphi,  London,  II'.  (7. 


PROCEEDINGS  OF  THE  SOCIETY, 


CANTOR  LECTURES. 

The  first  Lecture  of  the  third  course  of  Cantor 
Lectures  on  “ Art  Decoration  and  Furniture  ” was 
delivered  by  E.  W.  Edis,  F.S.A.,  on  Monday,  the 
oth  inst.,  and  consisted  of  an  introduction  to  the 
course  in  which  the  general  principles  of  the  sub j ect 
were  dealt  with.  The  Lectures  will  be  printed  in 
the  Journal  during  the  autumn  recess. 


I 

! CONFERENCE  ON  PROGRESS  OF  PUBLIC  HEALTH. 

i In  consequence  of  the  general  election,  it  has 
been  considered  advisable  to  fix  the  date  for  the 
|:  Society’s  Annual  Conference  somewhat  later  than 
! was  originally  intended,  or  than  has  been  the  case 
I in  former  years.  It  will,  therefore,  be  held  in  the 
I beginning  of  June.  The  precise  date  will  be  here- 
|j  after  announced. 

;•  As  at  the  previous  Conferences,  the  Eight  Hon. 
I'  James  Stansfeld,  M.P.,  late  President  of  the  Local 
Government  Board,  will  be  in  the  chair. 

' A programme  of  subjects  for  discussion  has  been 
I drawn  up  by  the  Executive  Committee,  and  will 
[j  be  submitted  to  the  Conference.  The  following 
are  the  subjects  included  in  the  programme ; — 

1.  The  development  of  Local  Government  ad- 
ministration, especially  by  the  constitution  of 
I County  Boards. 

1 2.  The  extension  of  the  powers  of  the  local 

authorities  of  urban  and  rural  sanitary  districts. 

: Amendments  in  the  Public  Health  Act. 

3.  Sanitary  inspection  and  classification  of  dvvell- 
; ings. 

4.  Amendments  in  the  Eivers  Pollution  Preven- 
tion Act. 


5.  The  advisability  of  strengthening  the  admin- 
istrative organisation  of  the  Local  Government 
Board.  Local  Government  Board  Administration 
Areas. 

6.  Further  suggestions  by  sanitary  authorities. 

The  detailed  programme  wdll  be  issued  shortly. 

Copies  can  be  obtained,  when  ready,  from  the 
Secretary  of  the  Society,  by  any  person  who 
applies.  The  programme  will  also  be  issued  to 
sanitary  authorities  throughout  the  kingdom. 

It  is  not  proposed  to  make  any  attempt  to  procure 
papers  which  may  be  read  and  discussed ; but  the 
Committee  will  be  glad  to  receive  any  communica- 
tions contaming  fresh  information,  or  giving 
accounts  of  progress  made  since  the  last  Con- 
ference. Such  communications,  if  approved  by 
the  Committee,  will  be  printed  and  circulated 
at  the  Conference,  but  it  is  probable  that  time 
will  not  admit  of  any  discussion  being  taken  upon 
them. 


INDIAN  SECTION. 

Friday,  April  2,  1880;  Andrew  Cassels,  Esq., 
Member  of  the  Indian  Council,  in  the  chair. 

The  paper  read  was — 

THE  BEST  EOUTE  FOE  A LINE  OF 
EAILWAY  TO  INDIA. 

By  B.  Haughton,  C.E. 

The  first  sod  of  that  railway  has  been  already 
cut  which  is  the  subject  of  this  paper,  and  which 
I have  ventured  to  call  “a  line  of  railway  to 
India.”  The  act  has  taken  place  at  the  Indian 
terminus,  at  Shikarpore,  on  the  Indus,  the  point 
of  its  junction  with  the  Indus  Valley  E ail  way.  The 
line  owes  its  inception  to  the  war  now  being  waged 
in  Afghanistan,  and  to  the  pressing  necessity  for 
pushing  our  troops  and  their  impedimenta  into  the 
enemy’s  country.  It  is  called  in  India  “the 
Candahar  Eailway,”  and  it  is  said  that,  in  January 
last,  it  had  reached  its  139th  mile,  near  the  south 
end  of  the  Bolan  Pass.  The  city  of  Candahar  is 
350  miles,  and  Herat  is  650  miles,  from  the 
terminus.  It  is  almost  certain  that  Candahar  will 
be  reached  before  the  close  of  the  current  year,  and 
without  doubt  no  time  will  be  lost  in  the  extension 
to  Herat  “the  key  of  India.” 

The  subject  of  a railway  to  India  has  been  dis- 
cussed over  and  over  by  some  of  the  most  active, 
thoughtful,  and  enhghtened  men  of  the  age.  I 
cannot,  therefore,  hope  to  do  much  more  than 
bring  forward  an  old  subject,  dressing  it  in  some- 
what of  a new  garb,  at  a period  when  it  has 
certainly  obtained  new  attractions  and  a new  value, 
owing  to  political  changes  that  have  occurred  ; to 
the  additional  light  that  has  been  thrown  on  it  as 
the  years  roll  on  ; and  owing  to  the  circumstances 
that  it  is  an  essentially  progressive  subject. 

In  preparing  this  paper,  I have  to  express  my 
indebtedness  to  those  great  masters  of  the  question 
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who  have  lived,  and  worked,  and  travelled,  in  the 
parts  concerned,  some  of  whom  have  written  much 
upon  it — viz..  General  Chesney,  Sir  Henry 
Eawlinson,  Mr.  William  Patrick  Andrew,  Mr.  T. 
E.  Lynch,  Sir  Bartle  Frere,  Sir  Eutherford  Alcock, 
Lord  Stratford  de  EedclifPe,  Lord  Sandhurst,  Lord 
Strathnairn,  General  Sir  Arnold  Kemball,  Eev. 
James  Long,  Von  Hochstetter,  the  President  of 
the  Geographical  Society  of  Vienna,  Sir  John 
Mac  Neill,  O.E.,  Mr.  Ainsworth,  Captain  Jones, 
Captain  Charlewood  and  others,  several  of  whom 
have  so  thoroughly  illuminated  the  subject  by  their 
evidence,  given  before  the  Select  Committee  of  the 
House  of  Commons,  in  1871-72,  a committee 
which  sat  under  the  distinguished  chairmanship  of 
the  present  Chancellor  of  the  Exchequer. 

For  myself,  I may  say  that  my  interest  in  the 
question  arose  on  that  memorable  13th  of  October, 
1869,  when,  thanks  to  the  hospitality  of  his  High- 
ness the  Khedive  of  Egypt,  I stood  on  the  forecastle 
of  one  of  his  despatch  boats,  the  Fayoam,  and 
watched  the  procession  of  the  ships  as  they  filed 
past  into  “the  maritime  canal  of  Suez,”  and  on 
board  of  which  many  of  the  nations  of  Europe  were 
represented  by  their  emperors  and  princes,  headed 
by  the  Empress  of  the  French,  in  her  yacht  UAigle, 
followed  by  the  Emperor  of  Austria,  and  the  King 
of  Prussia.  England,  conspicuous  by  the  absence 
of  any  royal  deputy,  was  unofficially  visible  in  the 
person  of  the  Admiral  of  the  Mediterranean  fleet, 
who  steamed  through  the  Canal  gaily  in  his  yacht, 
the  Deerhound.  Lord  Houghton  and  Lord  Alfred 
Paget,  Sir  John  Hawkshaw,  C.E. , and  Mr.  Bateman, 
C.E.,  Mr.  Gregory,  M.P.,  Mr.  Pender,  M.P.,  Mr. 
Eamsay,  M.P.,  were  there.  Liverpool  was  repre- 
sented by  Mr.  Charles  Clarke,  president  of  the 
Chamber  of  Commerce;  Manchester,  by  Mr.  Grave, 
Mayor,  and  Sir  John  Bennett,  chairman  of  the 
Cotton  Supply  Association.  Glasgow,  Edinburgh, 
Birmingham,  Sheffield,  and  Bristol  also  were  repre- 
sented ; Mr.  W.  H.  Eussell  and  many  members  of 
the  Press  were  there  ; while  four  British  ironclads 
added  a certain  picturesque  effect  to  the  scene,  as 
they  lay  at  anchor  in  the  offing. 

The  witnessing  of  such  a remarkable  assemblage 
and  brilliant  pageant,  having  for  its  stage  Egypt 
and  the  newly  excavated  maritime  Canal  of  Suez, 
was  sufficient  to  leave  an  ineradicable  impression 
on  the  mind  as  to  the  importance  of  the  occasion, 
and  the  magnitude  of  the  issues  bound  up  in  the 
existence  of  this  famous  waterway  ; and  that  im- 
portance has  not  been  diminished  after  ten  years’ 
experience  of  its  working,  and  the  near  one  million 
of  pounds  sterling  of  gross  revenue  that  it  now 
returns  per  annum  to  its  proprietors. 

The  common  conversation,  then,  amongst  our 
countrymen,  was  this: — “The  next  event  will  be 
the  construction  of  a railway  to  India  by  England, 
how  soon,  and  what  is  to  be  the  route  ?”  These 
questions  are,  on  the  whole,  still  unanswered. 

Several  rival  schemes  are  in  the  field — unless  it 
may  be  that  the  commencement  of  the  construction 
of  the  Candahar  Eailway  has  decided  the  line  of 
country  that  is  to  be  taken  up.  It  sometimes 
happens  in  affairs,  that  when  men  hesitate  in  taking 
a side,  and  delay  in  the  carrying  out  of  an  enter- 
prise, the  force  of  circumstances  steps  in  and  pro- 
claims their  inefficiency  by  deciding  for  them,  and 
in  spite  of  them.  Of  these  several  schemes  I shall 
not  now  attempt  to  consider  more  than  two,  viz. 


first,  that  of  General  Chesney  and  Mr.  William 
Patrick  Andrew,  via  the  Euphrates  Valley  and 
the  Mekran  coast  to  Kurrachee,  which  may  be 
called  “the  South  Persian  route”;  and,  second, 
that  which  I more  particularly  advocate,  or  “the 
North  Persian  route.” 

The  western  terminus  of  the  latter  line  will  be  at 
Constantinople,  and  its  eastern  terminus  at  Shiliar- 
pore,  on  the  Eiver  Indus,  about  2o0  miles  in  a 
straight  line  N.N.E.  from  the  port  of  Kurrachee. 
It  is  impossible,  at  this  stage  of  the  matter,  to 
settle  the  route  from  Constantinople  through  Asia 
Minor;  several  directions  are  suggested  for  it. 
Those  most  in  favour  seem  to  be  two : that  via 
Is  mid.  Angora,  Sivaz,  and  Arabkir ; and  a more 
westerly  route  via  Ismid,  Karahissar,  Konieh, 
Karabunar,  and  the  Cilician  gates.  The  centre  of 
Asia  Minor  consists  of  high  table  land,  throwing 
out  ridges  and  spurs  on  all  sides ; it  is  a rough  and 
difficult  country,  and  is  divided  from  the  valleys 
of  the  rivers  Euphrates  and  Tigris  by  the  Taurus 
range  of  mountains,  about  which  little  appears  to 
be  known.  Mr.  Lynch  has,  however,  stated  in 
evidence  that  Mr.  Consul  Taylor  has  discovered  a 
perfectly  practicable  pass  for  a railway  at  Arabkir. 

In  addition  to  the  terminus  at  Constantinople, 
the  railway  will  have  a second  western  terminus, 
the  site  of  which  will  be  on  the  coast  of  Syria,  from 
which  point  a branch  line  will  be  carried  to  join 
that  from  Constantinople,  or,  in  other  words,  the 
railway  will  bifurcate  at  a point  to  be  named  on 
the  southern  slopes  of  the  Taurus  range,  one  fork 
leading  from  Constantinople,  the  other  from  the 
Levant.  The  absolute  necessity  of  this  last- 
mentioned  fork  is  universally  conceded,  in  order 
that  England  may  always  possess  a free  and 
undominated  approach  to  the  railway  from  the 
open  sea ; and,  indeed,  one  cannot  help  coming  to 
the  conclusion  that  the  Government,  in  gaining 
the  island  of  Cyprus,  had  for  the  prineipal  object 
of  its  acquisition  to  protect  the  Levant  terminus, 
which  will  be  just  130  miles  from  the  harbour  of 
Famagosta  in  the  island. 

The  port  of  Swadia,  on  the  Levant,  seems  to 
possess  advantages  as  a point  of  departure  superior 
to  those  of  any  one  of  the  other  ports  recom- 
mended. The  second  fork,  then,  will  commence  at 
Swadia,  will  pass  through  the  towns  of  Antioch,  of 
10,000  inhabitants,  and  Aleppo,  of  70,000  ; it  will 
cross  the  Euphrates,  between  Biredjek  and  Port 
William,  the  latter  being  the  point  where  Chesney 
built  up  his  squadron  and  launched  it,  having 
dragged  it  and  all  the  rest  of  his  materiel  over- 
land from  Swadia ; here  the  river  is  about  250 
yards  wide  and  15  feet  deep  ; the  railway  will  then 
run  along  the  slopes  of  the  Taurus,  not  far  south 
of  the  towns  Orfah,  Diarbekir,  Nisibin,  and 
Mardin,  and  will  intersect  the  various  roads  leading 
south  from  Asia  Minor  into  Mesopotamia,  a most 
valuable  factor  in  the  position.  It  will  then  tap 
that  great  centre  of  the  traffic  of  a large  tract  of 
country,  and  of  population,  the  city  of  Mosul, 
resting  on  the  right  bank  of  the  river  Tigris, 
adjacent  to  the  ruins  of  the  ancient  city  of 
Nimroud,  the  scene  of  Sir  H.  A.  Layard’s  dis- 
coveries; it  will  cross  the  Tigris  south  of  the 
junction  of  the  Greater  Zab  with  that  river,  pass  on 
by  or  near  to  the  town  of  Erbil,  cross  the  Lesser 
Zab,  pass  near  the  towns  of  Kirkuk  andKefri,  where 
it  is  90  miles  from  Baghdad,  “the  City  of  the 
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Caliphs,”  and  which,  by  virtue  of  its  large  popula- 
tion, extensive  trade,  and  commanding  riparian 
situation,  will  be  worthy  of  a branch  line  of  that 
length.  At  Kefri,  it  finds  itself  close  to  the 
Persian  frontier,  and  face  to  face  with  the  “ Gates 
of  Zagros,”  a range  known  to  Sir  Henry  Eawlinson, 
which  it  will  cross  at  a point  to  be  determined. 
The  first  town  of  note  met  with  in  Persia,  is 
Kirmanshah ; it  then  passes  through  Hamadan, 
which  those  persons  who  have  read  Lord  Beacons- 
field’s  “Tale  of  Alroy,”  will  recollect,  and  shortly 
after  reaches  Teheran,  the  capital,  due  south  of 
the  axial  line  of  the  Caspian  Sea,  and  from  the 
point  of  HeAV  of  traffic,  the  culminating  position 
of  the  railway  in  Persia ; here  it  is  VO  miles  from 
the  Caspian  Sea  coast,  and  550  miles  from  Tiflis, 
the  Eussian  military  depot  of  the  Caucasus.  At 
Teheran,  the  railway  will  draw  into  its  embrace 
the  whole  of  the  Persian  east,  west,  and  central 
traffic — Ispahan  being  just  300  miles  due  south— 
the  traffic  from  the  north-west  district  cities,  viz,, 
Choi,  Tabriz,  and  Eeschdt,  a point  on  the  Caspian 
being  included.  The  railway  thence  passes  east- 
ward through  Scharud,  where  it  is  50  miles  from 
Asterabad,  and  70  miles  from  the  nearest  point  of 
the  Eiver  Attrek,  goes  on  by  Nischipur  4,000  ft. 
above  the  sea  level,  Mesched  3,000  fk  across  the 
frontier  of  Afghanistan,  and  into  Herat  2,650  ft., 
of  which  town  Colonel  Malleson  lately  gave  to  the 
Society  of  Arts  a most  vnud  and  graphic  des- 
cription, and  which  is  100  miles  from  the  Persian 
frontier  already  crossed.  At  Herat  it  will  no 
doubt  meet  “ the  Candahar  railway  ” before 
alluded  to,  and  now  being  constructed.  It  will 
pass  by  the  toAAms  Sebzar,  Farrah,  and  Girischk, 
through  Candahar,  on  to  the  frontier  of  the  terri- 
tory of  the  Khan  of  Kelat,  not  through  the  Bolan 
Pass,  but  by  a more  practicable  one  to  the  north- 
west, and  somewhat  parallel  with  it,  lately  dis- 
covered, and  which  possesses  advantages  political 
and  constructive  superior  to  those  of  its  venerable 
rival  route;  it  leaves  Quetta  10  miles  on  its  right, 
passes  through  the  Pischin,  towards  Gwal,  to 
Hurgai,  at  the  foot  of  the  Chapar  mountain,  the 
village  of  Khost,  the  Hurnai  valley,  the  Nari  Pass, 
8ibi,  Mithri,  to  Jacobabad,  and  Shikarpore,  its 
termination.  Here  it  will  be  placed  in  communi- 
cation with  the  whole  of  the  Hindostan  railway 
.‘system,  through  Lahore  northwards,  and  via 
Bombay  to  the  south,  as  soon  as  the  gap  be- 
tween Kurrachee  and  Ahmedabad  shall  be  com- 
ideted. 

BetAveen,  and  including  Swadia  and  Shikarpore, 
the  raihvay  Avill  thus  accommodate  about  24  cities 
and  toAA'ns  of  considerable  importance,  AAffiile  it  is 
practically  safe  from  the  most  combative  of  the 
Arab  tribes,  their  country  lying  at  the  Avest  of  the 
Euphrates;  not  that  these  nomads  are  anywhere 
to  be  greatly  feared  ; they  cannot  be  more  difficult 
to  manage  than  the  Indians  of  the  American  con- 
tinent, who  were  similarly  someAvhat  dreaded  at 
first  by  the  promoters  of  the  Pacific  Eailway  of  the 
Lnited  States,  but  Avho  are  noAv  easily  and  effec- 
tually held  in  check. 

The  route  for  a railway  to  India,  has  now  been 
traced  from  Avest  to  east,  or  from  its  termini  on 
the  Dardanelles  and  the  Levant,  to  its  junction  Avith 
the  Indian  railway  system  on  the  Indus  ; and  it  is 
one  which  Avill  bring  AAuth  it  all  those  advantages 
and  facilities  in  Avhich  the  iron  road  is  so  produc- 


tive, to  five  great  territories,  viz.,  Asia  Minor, 
Mesopotamia,  Persia,  Afghanistan,  and  Beloo- 
chistan,  penetrating  them  in  their  most  vital  parts, 
and  most  active  centres  of  national  industry ; in 
addition  to  which,  England  and  the  most  important 
dependency  of  Great  Britain — India — are  con- 
nected by  a magnificent  artery  of  communication. 
But  this  is  not  all ; the  benefits  of  this  raihvay  will 
not  be  strained,  and  exclusively  scattered,  for  the 
advantage  of  the  countries  named.  Europe  en  Hoc 
will  feel  its  invigorating  and  refreshing  influences, 
and  to  the  races  of  Asia  shall  be  brought  that  con- 
tact with  civilisation  AA'hich  is  their  birthright,  Avhen 
for  the  first  time  in  the  history  of  the  Avorld  tAvo 
continents  shall  become  united  by  clasps  of  .steel ; 
let  us  endeavour  that  they  may  be  forged  and 
welded  by  England.  It  is  certain,  it  is  inevitable, 
that  this,  or  some  similar  line  of  raihvay,  Avill 
shortly  be  added  to  the  category  of  accomplished 
facts. 

W e may,  to  some  extent,  arrive  at  an  idea  as  to  Avhat 
may  be  the  results  of  its  opening,  from  the  results 
Avhich  have  folloAved  the  opening  of  the  Suez  Canal. 
The  course  of  trade  has  rapidly  accommodated 
itself  to  the  neAv  Avaterway ; France  and  Italy 
have  now  got  each  its  line  of  steamers  to  India, 
making  frequent  voyages ; Eussia  has  got  its 
lines  of  vessels  trading  from  Odessa  as  far  as  China, 
Avhich  have  almost  wholly  appropriated  the  tea 
trade  betAveen  those  countries,  while,  as  for  Eng- 
land, the  number  of  her  neAV  ship  companies  going 
eastAAmrds  is  legion,  and  all  this  has  occurred  in 
much  less  than  the  ten  years  that  have  elapsed 
since  the  occasion  of  the  marriage  at  Port  Said  of 
the  Mediterranean  and  the  Eed  Seas,  Avhile  the 
Canal  brings  in  a reA^enue  sufficient  to  pay  a hand- 
some dividend  on  the  capital  invested.  With  such 
facts  before  us,  we  may  most  reasonably  expect  a 
profitable  traffic  from  the  railway,  AAdiich  Avill 
iDring  London  and  Bombay  Avithin  seven  days  of 
each  other,  the  cost  of  travelling  by  Avhich, 
assuming  the  whole  distance  to  be  4,800  miles, 
and  rating  the  charge  for  passengers,  first-class, 
at  3d.  per  mile,  to  include  the  expense  of  food 
en  route,  Avill  be  £60  ; second  class,  at  2d.  per  mile, 
£40 — single  fares.  Much  as  Ave  have  learned  to 
value  raihvays,  and  fatigued  as  Ave  are  A\dth  the 
contemplation  of  the  benefits  they  have  conferred 
upon  us,  they  still  have  surprises  in  reserve 
to  delight  and  astonish  us,  and  it  is  to  the  East 
that  Ave  must  look  for  them. 

The  cost  of  the  construction  of  a raihvay  through 
these  ijarts,  as  a single  line  of  the  first-class,  Avith 
full  station  accommodation,  and  passing  sidings, 
is  generally  computed  to  reach  £10,000  per  mile, 
the  land  being  given  gratis  right  through,  equal 
to,  from  Constantinople  to  Shikarpore,  a distance 
of  3,800  miles,  a total  of  £28,000,000.  The  gross 
take  from  this  capital  expenditure,  in  order  to  pay 
5 per  cent.,  should  be  £2,800,000  per  annum,  or 
about  £19  per  mile  per  Aveek.  The  ijrescnt  take  of 
the  Indian  raihvays,  double  and  single,  is  £27  per 
mile  per  Aveek,  and  in  the  Island  of  Ceylon  it  is 
said  to  attain  the  large  figures  of  £54  per  mile  per 
Aveek.  Whether  or  not  £10,000  per  mile  Avill  bo 
.sufficient  to  complete  the  railway,  and  equip  it 
ready  for  working,  cannot  be  said  Avith  certainty 
in  the  present  condition  of  the  question.  Those 
persons  Avho  are  acquainted  Avith  the  character  of 
the  terrain  y and.  Avho.  are  familiar  with  the  cost  of. 
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the  Indian  and  Eussian  single  line  railways,  con- 
sider that  the  sum  should  be  sufficient.  As  high 
speeds  will  be  required,  and  heavy  loads  will  have 
to  be  carried,  the  gauge  should  be  that  of  the 
English  and  Continental  and  Turkish  standards — 
of  four  feet  eight  and  a half  inches.  Unfortunately, 
the  Indian  gauge  is  five  feet  six  inches,  so  that  a 
transfer  of  cargo  will  have  to  be  made  somewhere 
en  route.  If  the  gauge  were  to  be  that  of  the 
Indian  railways,  such  transfer  should  take  place  at 
Scutari,  on  the  left  bank  of  the  stream  of  the 
Dardanelles;  but  by  adopting  the  ordinary  English 
standard,  the  transfer  would  take  place  in  Indian 
i erritory,  which  would  be  preferable.  The  Eussian 
gauge  is  different  from  both  of  those  named,  so 
that  a break  will  also  be  necessary  at  junctions 
with  the  lines  of  that  country. 

Assuming  the  through  distance  from  London  to 
Shikarpore  to  be  4,800  miles,  the  time  occupied  on 
the  journey,  travelling  night  and  day  and  con- 
tinuously, would  be,  at  29  miles  the  hour,  equal  to 
seven  days,  which  is  as  high  a speed  as  it  will  be 
possible  to  travel  the  through  distance  for  many 
years;  and  with  the  aid  of  modern  appliances,  such 
as  Pullman  cars,  tatties,  unexceptionable  cuisine, 
&c.,  there  is  no  reason  why  the  journey  should  not 
be  performed  at  all  periods  of  the  year,  except, 
perhaps,  two  or  three  of  the  summer  months,  quite 
as  comfortably  as  in  going  from  Yew  York  to 
San  Francisco,  which  is  about  a six  days’  ride.  Mr. 
Allport,  of  the  Midland  Eailway  Company,  has 
stated,  in  public,  that  he  and  his  daughter  having 
made  the  American  trans -continential  excursion, 
were  not  in  the  least  fatigued,  and  had  said  to 
each  other,  on  having  arrived  at  San  Francisco, 
that  they  could  have  at  once  started,  without  dis- 
comfort, upon  the  return  j ourney,  if  they  had  felt 
it  to  be  necessary  to  do  so. 

The  principal  rival  scheme  to  “the  North 
Persian  route,”  is  that  via  the  Euphrates  Yalley 
and  the  Mekran  coast,  which  was  so  ably  and 
so  eloquently  described  in  a paper  read  by  Mr.  W. 
P.  Andrew,  from  this  place,  in  February  last. 
He  would  gladly  accept  the  boon  of  “ a railway  to 
India”  by  instalments,  and  so  directed  his  atten- 
tion on  that  occasion  only  to  that  portion  of  the 
route  lying  between  the  Levant  and  the  head  of 
the  Persian  Gulf.  Whatever  may  be  the  route 
finally  adopted,  Persia  is  the  hey  of  the  position. 
Persia  consists  of  but  a ring  of  available  country, 
its  central  points  being  a waste.  It  resembles 
a finger-ring,  moreover,  in  so  far  as  this,  that 
its  jewels  are  embedded  in  one  segment  only, 
that  facing  the  North-West  and  North,  and 
those  jewels  are  the  cities  and  towns  of 
Choi,  Tabreez,  Eeschdt,  on  the  southern  shore 
of  the  Caspian  Sea,  Hamadan,  rather  inland, 
Teheran,  the  capital,  Scharud,  and  Mesched.  There 
cannot,  therefore,  be  a second  opinion,  from  the 
point  of  view  of  traffic  only,  as  to  whether  the 
northern  or  the  southern  portion  of  this  ring  is  to 
be  occupied  by  “ a railway  to  India,”  the  inequality 
of  distance  between  the  two  routes  being  incon- 
siderable. To  judge  from  the  minutes  of  evidence 
of  the  committee,  the  Mekran  coast  of  Southern 
Persia  is  almost  a terra  incofjnita.  One  may  observe 
scintillating  through  the  fog  that  envelopes  it,  one 
town  at  110  miles  from  the  sea,  that  named  Shiraz, 
worthy  of  the  name,  while  Bushire,  Bender- Abbas, 
Pjask,  Girischk,  &c.,  seem  to  be  insignificant  places, 


and  mere  landmarks  dotting  the  coast,  to  guide  the 
weary  traveller  as  he  rides  over  1,400  miles  of 
country — which  is  the  distance  from  Mohammerah, 
at  the  head  of  the  Persian  Gulf,  to  Kurrachee,  in 
Scinde.  Again,  a railway  in  these  parts  would  be 
of  that  most  objectionable  class  of  line,  “ a coast 
railway.”  Fed  only  from  one  side,  it  taps  only  half 
the  country,  and  one-half  of  that  population,  which 
is  the  legitimate  allowance  of  a railway  well  laid 
out  and  well  placed  at  first. 

It  is  by  this  South  Persian  route,  commonly 
known  as  the  Mekran  Coast,  that  the  Euphrates 
Yalley  Eailway  of  Mr.  W.  P.  Andrew  can  alone 
be  extended  to  India,  that  is  to  say,  it  will  pass 
through  1,400  miles  of  a district  perfectly  destitute 
of  traffic,  and  with  only  one  town  of  importance 
in  that  distance,  which  is  Shiraz.  Is  it  likely, 
except  under  circumstances  of  the  most  urgent 
necessity,  that  the  railway  to  India  will  ever  take 
up  such  a hopelessly  barren  and  uninviting  country  ? 
This  is  really  the  weak  place  in  the  scheme,  and,  to 
all  present  appearances,  that  which  will  be  fatal  to 
its  adoption. 

The  Euphrates  Yalley  route  commences  at 
Iskanderoon,  in  the  Bay  of  Issus.  It  crosses  the 
Beilan  range  of  mountains,  2,100  feet  high,  at  a 
short  distance  from  the  seaboard,  passes  through 
Aleppo,  along  the  right  bank  of  the  Euphrates, 
visits  the  sacred  places,  Kerbela  and  Nedjef,  and 
has  its  terminus  at  the  fine  harbour  of  Grane  or 
Kowait,  at  the  head  of  the  Persian  Gulph.  Its 
merits  are,  the  entire  absence  of  engineering 
difficulties— bar  the  Beilan  range — and  the  fact 
that  Grane  is  an  unexceptionable  harbour,  protec- 
ted, healthy,  having  good  anchorage,  good  drink- 
ing water,  and  being  easily  accessible.  But,  it  has 
its  disadvantages  ; it  taps  only  one  great  town  and 
centre  of  trade,  Aleppo ; the  places,  Kerbela  and 
Nedjef,  however,  are  not  to  be  despised.  Well,  that 
gives  just  three  towns  of  importance  along  a route 
of  900  miles.  Again,  it  is  only  ‘ ‘ a fragment  of  a rail- 
way to  India,”  as  described  by  Sir  H.  Eawlinson, 
and  when  the  through  route  to  India  is  to  be  made, 
only  a fragment  of  this  fragment  will  be  available. 
A great  point  made  in  its  favour  by  its  advocates, 
is  this,  that  a Euphrates  Yalley  railway  would  be 
an  alternative  route  to  the  maritime  canal  of  Suez, 
and  useful  accordingly  in  the  event  of  a stoppage 
of  the  latter  by  an  enemy ; that,  however,  ought 
not  to  be  ; and  if  it  shall  ever  be  attempted  by 
Eussia,  she  must  first  march  across  the  alternative 
route,  and  if  able  to  stop  the  canal,  she  can,  d 
fortiori,  stop  the  alternative.  The  breaking  of 
bulk  at  each  extremity  of  this  railway  of  900  miles 
in  length,  would  moreover  be  an  insurmountable 
obstacle  in  the  way  of  its  carrying  a goods  traffic, 
upon  the  carriage  of  which  there  would  be  a saving 
of  time  of  three  days  at  the  most. 

When  considering  the  question  of  a railway  to 
India,  its  supporters  and  its  pioneers,  it  would  be 
ungenerous  to  overlook  the  part  that  the  indo- 
mitable Chesney  performed  in  introducing  it.  Just 
50  years  ago  he  made  his  first  notes  as  he  travelled 
in  the  districts  concerned,  submitted  them  to  the 
King,  received  a grant  from  the  House  of  Commons 
of  £20,000  for  the  purpose  of  making  surveys, 
which  grant  was  supplemented  by  £5,000 
from  the  Indian  Government,  took  his  orders 
from  the  Duke  of  Wellington  and  Lord 
Ellenborough,  and  having  had  two  small  steamers 
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Luilt  by  Laird,  of  Birkenhead,  and  being  full  of 
enthusiasm  for  the  enterprise,  and  buoyed  up  by 
the  patronage  of  the  King,  he  sailed  from  Liver- 
pool on  the  10th  of  February,  1835,  in  the  ship 
Oeorge  Canning,  carrying  on  board  his  little 
iron  squadron,  stowed  in  pieces,  as  well  as  the 
personnel  of  the  expedition,  destined  for  the  navi- 
gation and  reconnaissance  and  survey  of  the 
Euphrates.  He  is  gone,  but,  I hope,  not  to  be 
forgotten  whenever  the  truly  great  enterprise  of 
an  improved  and  a railway  communication  with 
India  is  being  discussed.  Contemporaneous  events 
are  worthy  of  note,  as  we  pass  on  with  the  subject. 
The  Liverpool  and  Manchester  Eailway  was  opened 
in  1830  ; the  charter  of  the  East  India  Company 
was  abrogated  in  1833 ; and  Eichard  Waghorn 
established  “ the  overland  route  to  India”  in  1834. 
It  was  Maghorn’s  route  that  caused  the  collapse  of 
Chesney’s  rta  the  Euphrates  Yalley.  I take  the 
opportunity  to  pay  a humble  tribute  of  respect  to 
the  memory  of  a gallant,  generous,  and  brave 
-spirit,  and  a born  explorer. 

The  question  as  to  that  point  on  the  Levant  from 
which  the  railway  should  start,  has  caused  some 
difference  of  opinion.  Swadia  possesses  many  and 
probably  superior  merits  to  any  of  the  others.  It 
was  the  port  selected  by  Chesney  for  his  landing  ; 
it  is  the  jDort  of  the  town  of  Antioch,  eleven  miles 
inland,  with  10,000  inhabitants  ; it  is  irreproach- 
able in  the  matter  of  health  ; it  possesses  an 
excellent  anchorage  and  holding  ground  ; it  is  the 
only  port  on  the  Syrian  seaboard  from  the  north 
down  to  Beirut  that  is  not  backed  and  separated 
from  the  interior  by  a mountain  barrier.  Chesney 
thus  describes  it: — 


‘ ‘ The  hay  is  seven  miles  wide,  and  encircled  by  a 
mountain  girdle  of  striking  grandeur,  varied  here  and 
there  by  spots  of  most  attractive  scenery.  Southward, 
a wall  of  rock  rises  from  the  valley  below  the  wooded  I 
sides  and  bold  peak  of  Mount  Cassius,  from  which  the  ! 
outlying  range  of  Gebel  el  i^crab  runs  eastward,  at  an  I 
elevation  of  5,318  feet.  Parallel  to  this  bold  range  is' 
the  valley  of  the  Orontes,  with  the  hills  of  Antioch, 
showing  near  its  termination  ; more  northward,  still 
forming  the  opposite  horn  of  the  Bay  of  Antioch,  is 
Gebel  Musa,  a wooded  and  picturesque  mountain,  with  , 
the  caverns  and  excavations  of  Sileucia  in  its  lower 
slope,  which  terminates  this  magnilicient  panorama. 
The  little  tovm  of  Swadia,  though  scarce  a mile  from 
our  ship,  is  completely  hidden  in  the  dense  mulberry 
plantations  which  surround  it.  The  scene  before  us 
was  magnificent ; for  grandeur,  beauty,  and  extent,  it 
could  scarcely  be  surpassed.” 


The  Eiver  Orontes  rises  in  the  mountains  of 
the  Lebanon  in  about  the  latitude  of  Beirut, 
and  flowing  north  and  parallel  with  the  Syrian 
coast  for  about  100  miles,  it  turns  sharp  to  the 
west,  and  in  a winding  course  forces  its  way 
through  a defile  in  the  Swadian  amphitheatre, 
debouching  into  the  sea  at  the  centre  of  the 
bay.  It  is  through  this  defile  that  it  is  proposed 
to  carry  the  railway,  upon  a mean  gradient 
of  1 in  234,  and  the  gradients  will  be  unex- 
ceptionable. The  winding  river  will  have  to  be 
crossed  by  bridges  several  times,  and  a sea  wall  must 
be  run  out  to  enclose  a harbour,  for  which  there 
is  abundance  of  stone  hard  by.  Nature  has  done 
much  for  this  port,  and  art  must  perform  her 
share  in  making  it  perfect.  iGeneral  Chesney  says 
of  this  portion  of  the  question,  in  his  paper  read 
before  the  British  Association,  1857 — 


I 


‘ ‘ Alexaudretta  does  not  promise  to  answer,  on  account 
of  the  mountains  ; ancient  harbour  of  Seleucia  also  con- 
demned, not  sufficient  depth  ; but  on  the  south  side  of 
the  bay  of  Antioch,  a spot  selected  by  Sir  John  MacNeil, 
admirably  adapted  for  a safe  and  commodious  har- 
bour of  refuge,  can  receive  second-rate  line -of -battle 
ships,  and  will  be  as  good  as  the  harbour  of  Kingstown. 
The  spot  is  three  miles  south  of  the  river  Orontes,  and 
six  miles  east  of  the  old  harbour  of  Seleucia.  Harbour  to 
be  made  by  running  out  a breakwater  on  south  side  of  a 
natural  harbour ; a perfectly  safe  and  secure  harbour  for 
boats,  with  good  holding  ground.  Stone  of  finest 
quality  abounds  close  to  where  breakwater  abuts  on 
land  ; 1,000  feet  of  breakwater  to  be  cariied  out  at  first 
instance,  vessels  of  18  feet  drought  of  Avater  may  lie 
there  during  first  18  months.  Harbour  complete, 
shelter  for  30  to  35  vessels ; 20  to  40  feet  deep  ; two 
chain  bridges  over  Orontes  necessary.” 

The  other  ports  on  the  Syrian  coast  are  Ayas, 
Iskanderoon,  El  Euad,  Latakia,  Tripoli,  Beirut, 
Sidon,  Tyre,  El  Arish,  and  Acre.  Mercyne  also,  a 
port  on  the  Cilician  coast  of  Asia  Minor,  each  of  these 
has  got  its  friends.  Iskanderoon,  on  the  south 
shore  of  the  Gulf  of  Issus,  which  is  said  to  possess 
a good  anchorage,  is  strongly  advocated,  but  it  is 
unhealthy,  and  is  cut  off  from  the  interior  by  the 
Beilan  range  of  hills  of  2, 100  feet  high,  which  should 
be  crossed  by  the  railway  by  a mean  gradient  of 
1 in  21  for  8^  miles  from  base  to  summit,  and  a 
maximum  of  1 in  13  for  one  mile;  also  on  the  other 
side  a mean  of  1 in  18  for  6 miles,  and  a maximum 
of  1 in  13  for  2 miles.  At  the  time  that  this  sug- 
gestion was  made,  the  Mont  Cenis  Fell  Eaihvay 
was  in  fashion,  with  its  gradients  of  1 in  124,  and 
the  generally  complicated  mechanicisni  of  its 
locomotives,  but  further  experience  of  that 
system  has  not  tended  to  raise  it  in  the  estimation 
of  engineers,  except  in  exceptional  cases.  To  carry 
a heavy  passenger  and  goods  traffic  over  a moun- 
tain, where  it  may  be  carried  on  very  easy 
gradients,  is  hardly  likely  to  be  adopted,  even  with 
the  temptation  of  a good  and  cheap  harbour  to 
start  with.  Tripoli  has  for  its  sx^okesman  Captain 
Lovett  Cameron.  This  port  is  140  geograjjAical 
miles  in  a right  line  from  the  city  of  Alepjjo, 
against  70  miles  from  Swadia  to  the  same  city, 
which  would  add  70  miles  more  than  is  necessary 
to  the  length  of  the  railway.  The  princixDal 
attraction  of  this  port  in  his  eyes  is  its  ro-ad- 
stead,  and  the  facilities  that  exist  for  making 
a fine  harbour  and  a port  of  magnitude,  which 
will  of  course  cost  money.  He  states  that,  after- 
leaving  the  plains  that  fringe  the  sea,  there  are 
hills  around  Homs  to  be  crossed,  a long  viaduct  to 
be  built,  and  a great  cutting  to  be  excavated, 
so  that  Tripoli  presents  a rather  formidable  cata- 
logue of  difficulties  to  be  overcome. 

The  strategical  aspect  of  this  great  undertaking- 
stands  forth  prominently,  and  the  route  via  the 
Mekran  coast  is  pronounced  to  be  the  most  secure 
from  attack  from  the  north.  No  doubt  it  is  so  at 
the  first  blush,  and  1,400  miles  of  it,  viz.,  from 
Mohammerah  toKurrachee,  lying  close  to  the  coast, 
the  line  could  be  easily  protected  by  ourshijrs;  the 
most  that  can  be  said,  however,  is  that  the  raihvay 
is  only  somewhat  more  safe  here  than  on  the  North 
Persian  route,  and  not  by  any  means  absolutely  pro- 
tected ; for  instance,  at  Mohammerah  the  railway 
would  be  only  250  miles  from  Isj)ahan  and  380 
miles  from  Teheran,  cities  that  could  be  easily 
occupied  by  Eussia  in  the  case  of  a great  Avar  with 
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England,  in  which  India  was  to  he  the  prize. 
If  the  railway  he  carried  by  North  Persia, 
it  becomes  a frontier  line  from  Teheran  to 
Herat  for  600  miles.  As  far  as  Persia  is  con- 
cerned, it  would:,  in  this  position,  he  that  class  of 
strategic  railway  which  all  nations  desire  to  con- 
struct as  soon  as  they  possess  the  means.  Such  a 
railway  is  that  of  the  London,  Brighton,  and  South 
Coast  line  of  railway  in  England.  Russia  possesses 
a similar  frontier  line,  via  Wilna,  Grodno,  Warsaw, 
Eowno,  Balta,  to  Odessa.  Other  European  States 
are  protected  in  the  same  way ; the  object  is  mani- 
fest; such  railways  afford  the  means  for  rapid  move- 
ments and  concentrations  between  the  flanks  of  an 
army  for  either  attack  or  defence.  Looking  at  the 
north  Persian  route,  from  a Persian  point  of  view, 
it  is  just  the  line  that  country  requires  for  defence; 
when,  in  addition  to  this,  it  gives  her  a direct  and 
approach  to  the  railway  system  of  India,  via 
Herat,  Candahar,  and  Shikarpore,  as  well  as  an 
east  and  west  line  connecting  the  great  cities  and 
towns  of  her  own  country,  there  can  be  hardly  a 
doubt  as  to  her  looking  to  such  a railway  as  an 
essential  member  pf  her  network  of  the  future.  If 
it  be  possible  to  effect  a fusion  of  the  railway 
interests  of  England  and  Persia,  so  much  the 
better  for  both.  By  means  of  such  a combi- 
nation, we  may  look  forward  with  hope  to 
the  early  construction  of  “a  railway  to  India,” 
without  it,  the  prospect,  it  must  be  confessed,  is 
dreary  to  contemplate.  From  the  railway  conces- 
sion given  to  Baron  Reuter,  some  few  years  ago, 
which  was  brought  about  through  the  intelli- 
gent intervention  of  the  Grand  Vizier,  Mirza 
Hassein  Khan,  we  may  judge  of  the  anxiety  of 
the  Persian  Government  to  inaugurate  a railway 
system.  This  concession,  at  which,  in  the  words 
of  Sir  Henry  Rawlinson,  “Europe  stood  aghast,” 
however,  came  to  nothing.  According  to  the 
same  authority,  first,  the  Grand  Vizier  mis- 
calculated the  serious  character  of  the  Russian 
opposition ; secondly,  England’s  indifference ; and 
thirdly,  the  determined  opposition  of  his  own 
countrymen.  Russia  showed  intense  chagrin, 
because  of  the  negociation  with  a rival,  and 
because  her  trade  would  be  hampered  by  British 
employes  at  the  Custom-houses  on  the  frontier. 
The  merchants  of  Moscow  and  Astrakan  compound 
with  the  Russian  officials  on  favourable  terms  for 
duties,  and  they  were  alajrmed  at  the  prospect  of 
a rigid  examination  of  Customs  dues  at  ports  of 
entry;  for  these  and  other  reasons  they  made  a 
resolute  stand  against  , the  concession.  Baron 
Reuter  found  it  impossible  to  place  the  loan,  or 
form  a company,  ^nd  the  contract  was  annulled  in 
1873.  . ^ , 

There  is  one  more  consideration  which  ought 
not  to  be  omitted,  when  speaking  of  our  commu- 
nications with  India.  Russia  has  had  surveys 
made  of  various  routes  suggested  to  join  her  net- 
work with  that  pf  India,  notably  that  of  M. 
Lesseps  ; are  w.e  prepared  to  stand  by  and  allow 
her  to  do  that  which  it  is  our  own  duty  and 
interest  to  accomplish.,  The  Rev.  James  Long 
says,  “ A railway  frpm  Orenburg  to  India  is  popu- 
lar in  Russia,  2,27,0  milqs  long,  Peshawur  being 
the  objective  point  ; the  Russian  mind  is  full  of  it. 
Hochstetter  prefers  the  .Caucasian  Russian  Rail- 
way.” , ' , , . 

It  was  stated  last  week,  in  the  Standard  news- 


paper, that  the  engineers  of  Russian  ways  and 
communications,  had  lately  placed  before  the 
Emperor,  for  his  approval  of  one  of  them,  two 
designs  for  connecting  the  Caucasus  and  Persia  by 
railway,  first,  from  Tiflis  via  Tabreez  to  Teheran  ; 
and  second,  from  the  port  of  Baku,  on  the  Caspian 
Sea,  via  Reschdt  to  Teheran. 

The  distances  taken  from  Kiepert’s  map  of 
Vorder-Asien,  by  compasses,  shows  for  the  terri- 
torial distribution  of  the  mileage  of  this  “railway 
to  India  ” as  follows ; — 


Turkey 

Persia 

Afghanistan 

600  ,, 

India 

•2,750  „ 

Levant  fork 

2.50  „ 

3,000  ,, 

Twelve  months  ago  it  used  to  be  said  that  Afghan- 
istan would  be  the  chief  obstructionist,  but  twelve 
months  of  a period  of  vast  national  tension  and 
effort  are  sometimes  productive  of  vast  and  unex- 
pected changes,  that  confound  the  wusdom  of  the 
wise,  and  reverse  the  predictions  of  the  prescient. 
Now,  Ave  have  changed  all  that ; we  have,  to  all 
appearances,  got  the  wedge  of  control  and  tran- 
quility well  into  the  fastnesses  of  these  lawless 
mountaineers,  and  shall  be  able  to  make  short 
work  of  their  interference  with  a railway  ; and, 
indeed,  from  some  quarters  we  learn  that,  having 
heard  of  the  great  success  of  our  Indian  railways, 
and  the  amenities  they  confer  on  Indians,  they 
(the  Afghans)  will  be  only  too  happy  to  have  their 
country  tracked  by  railways,  and,  in  short,  they 
look  upon  the  fact  that  we  have  already  made  140 
miles  of  the  Candahar  railway,  and  that  we  mean 
to  extend  it ; as  a more  powerful  reason,  why  they 
should  cry  “ peccavi,”  than  those  of  the  visits 
which  our  projectiles  have  made  them.  We 
may,  therefore,  dismiss  our  fears  as  to  Afghan 
difficulties  in  the  matter  of  the  600  miles  of 
“ a railway  to  India  ” that  fall  to  the  lot  of 
Afghanistan,  and  look  forward  vuth  interest  to  the 
period  not  now  far  off,  when  the  cry  wdll  be  heard 
on  the  Indus  Valley  Railway  at  the  Shikarpore 
station,  “ Train  about  to  start  for  Quetta, 
Candahar,  Farrah,  and  the  North.” 

The  kingdom  of  Persia  will  carry  and  care  for 
1,000  miles  of  our  proposed  line.  Persia  may  be 
held  to  be  the  key  of  the  enterprise.  Here  at  once 
will  be  our  greatest  difficulty  and  our  best  successes, 
but  our  difficulty  will  not  be  with  the  people  of 
the  country.  Our  difficulties  will  be  of  a different 
sort,  for  it  is  here  we  shall  first  have  to  deal  with 
Russia.  From  Persia  herself,  her  Shah,  her 
potentates,  and  her  people,  Ave  have  nothing 
but  support  and  approval  to  anticipate.  The 
country  is  ripe  for  the  introduction  of  railways, 
and,  without  doubt,  will  welcome  the  proposal 
that  they  should  aid  us  with  all  their  strength  in 
the  construction  of  a moderately  deAused  design  to- 
give  their  network  of  the  future  a start ; which 
must  not,  hoAvever,  be  of  that  heroic  type  which 
Baron  Reuter  and  Mirza  Hassein  Khan  projected 
for  their  acceptance.  As  to  the  feelings  of  Russia 
in  the  matter  of  the.  Persian  -instalment  of  “a 
railway  to  India,”  that  is  an  affair  of  diplomacy, 
and  it  ought  to  be  possible  to  get  it  accomplished 


JOUENAL  OF  TIIF  SOCIETY  OF  AETS,  Aphil  9,  1880. 


415 


without  paining  her  susceptibilities.  It  is  here 
that  the  strategical  aspect  of  the  design  will 
require  the  greatest  attention,  and  to  this  point  of 
the  route  that  the  eye  of  the  soldier  will  be  most 
watchfully  directed.  Yo  doubt,  railways  play  an 
important  part  in  warfare,  but  so  they  do  in 
matters  of  commerce  and  trade,  and  do  we 
not  all  look  forward  with  expectation  to  the 
period  when  the  only  works  they  shall  be  called 
on  to  do,  shall  be  the  works  of  peace.  Russia 
is  notably  commercial  in  her  tastes  and  desires,  if 
she  is  also  propagandistic  and  military,  and  it  is 
notably  from  her  commercial  classes  that  the  call 
now  comes  for  a railway  from  Orenburg,  or  Tiflis, 

' as  may  be,  to  Central  Asia.  Let  us  strive  accord- 
ingly that  our  future  rivalries  with  Russia  in  that 
quarter  shall  be  rather  commercial  than  militant, 
and  that  the  diplomats  of  both  countries  may 
endeavour  to  solve  the  difficulties  that  Avill  arise 
where  dominant  interests  clash,  and  that  they  may 
crown  the  edifice  by  a treaty  in  which  the  rights 
of  both  nations  shall  be  respected.  Possibly,  a 
determination  on  the  part  of  Persia  to  connect  her 
great  commercial  towns  and  cities  by  a trunk  rail- 
way, running  from  ^\Yst  and  East,  may  yet  de- 
cide for  us  the  strategy  of  the  case  by  its  entire 
effacement. 

Turkey,  and  her  quota  of  1,000  miles,  remains  to 
be  considered.  She  has  long  ago  proclaimed  her  in- 
tention not  only  not  to  oppose  a “ railway  to  India,” 
but  to  facilitate  its  construction  by  all  the  means  in 
her  j)Ower.  So  far  then  as  enlisting  the  a,pproval  of 
the  various  nationalities  through  which  the  route 
will  pass,  things  may  be  said  to  be  fairly  on  the 
square.  There  is  left  the  important  factor,  of  the 
approval  of  the  enterprise  by  the  national  Avill  at 
home.  England  shows  signs  of  arousing,  in  the 
presence  of  the  responsibilities  that  belong  to  and 
attach  themselves  to  her.  She  demeans  herself  as 
if  she  had  arrived  at  the  conclusion  that  a policy 
of  isolation  does  not  pay  for  a country  and  a people 
who  are  to  be  found  located  in  every  degree  of 
longitude  on  the  face  of  the  earth,  land,  or  water. 
She  has  had  a run  of  bad  times,  coincident  with  a 
period  of  restless  languor,  such  as  is  not  natural  to 
her  sturdy  and  practical  mind.  She  had  previously 
passed  through  a time  of  extraordinary,  physical, 
and  mental  activity,  in  consequence  of  the  inven- 
tion of  the  railway.  Other  astonishing  novelties 
followed  in  its  wake,  the  gold  discoveries,  the  tele- 
graph, and  the  Suez  Canal,  which  latter  gave  her 
shipowners  and  merchants  as  great  a surprise  and 
shock  as  they  have  probably  ever  experienced. 
Eew  patterns  of  ships  became  essential,  steam 
vessels  alone  were  available  in  the  canal,  new  mer- 
cantile principles,  and  practice  had  to  be  adopted, 
smaller  stocks  of  goods  than  before  its  opening 
sufficed  for  the  exploitation  of  the  trade  to  the 
East,  in  consequence  of  the  shorter  voyages  made. 
Thus,  practically,  a considerable  addition  ivas 
made  to  supplies  in  hand,  and  glutted  markets 
were  the  result,  with  all  the  troubles  that  follow 
them.  But  the  good  ship,  though  struck  by  a 
succession  of  squalls,  has  righted  and  refitted,  and 
prepares  for  travel  through  new  channels  and  seas. 
England  is  omnipresent  in  the  world,  how  can  she 
possibly  confine  her  sympathies  to  the  shires  and 
boroughs  of  these  narrow  islands  ? Has  she  not 
become  aware  of  this  truth,  and  is  she  not  now 
bracing  herself  to  face  it  ? as  face  it  she  must,  or 


retire  from  the  arena  in  favour  of  those  who  are 
more  worthy  of  the  world’s  confidence,  if  such 
there  be.  I trust  it  shall  not  be  so,  and 
that  it  will  bo  found  that  the  profusion  of  wealth 
which  she  holds  has  not  yet  emasculated  her 
sons,  as  some  philosoxjhers  have  predicted  it  will 
inevitably  do. 

Two  hundred  and  forty  millions  of  natives  of 
India,  a gifted  and  most  interesting  people  in  many 
ways,  await  our  fiat  for  the  opening  up  of  this 
route.  That  country  has  produced  great  statesmen 
and  legislators,  valiant  warriors  as  well  as  eminent 
engineers,  and  architects  of  the  highest  capacity 
and  artistic  feeling,  for  where  can  be  found  on 
earth  a building  to  surpass  that  beautiful  and 
classic  pile  of  marble,  the  Taj-Mehal,  and  what 
country  has  produced  a more  able  and  successful 
ruler  than  Aurungzebe.  I am  convinced  that  there 
is  now  a necessity  for  this  railway.  I believe  in 
its  success.  I am  confident  it  will  become  a source 
of  good  fellowship,  as  it  will  be  a new  bond  of 
union,  between  us  and  them,  and  it  is  obvious  that 
it  will  bring  untold  guerdons  and  gifts  to  lay  at 
the  feet  of  those  outsiders  who  are  the  denizens  of 
the  two  most  populous  of  the  continents  of  the 
globe,  that  is  to  say,  of  Europe  and  of  Asia. 


DISCUSSION. 

Sir  Arthur  Cotton  K.C.3.I  , said  that  it  appeared  to  him 
that  the  fundamental  question  to  be  decided  had  not 
been  raised  in  the  paper,  and,  of  course,  he  coidd  not  say 
what  the  writer’s  opinion  upon  it  was  ; the  question  was 
this,  was  the  railway  to  be  mainly  an  Indian  railway, 
or  to  be  constructed  with  reference  to  local  traffic  and  in- 
terests ; in  other  words,  was  the  communication  between 
England  and  India  of  sufficient  importance  to  warrant 
the  construction  of  a railway,  independent  of  all  local 
interests.  The  Suez  Canal  had  no  reference  what- 
ever to  the  locality  through  which  it  passed  ; it  was  a 
communication  between  Europe  and  Eastern  Asia,  and 
the  population  on  the  line  of  the  canal  itself  v as  not 
considered.  The  question  was  whether  this  line  must 
not  be  considered  also  in  the  same  way.  If  it  were  to 
be  mainly  a communication  between  England  and 
India,  an  entirely  different  starting-point  must  bo 
taken  in  the  discussion,  to  what  it  would  be  if  either 
primarily,  or  in  a great  degree,  the  local  traffic  was  to  be 
considered.  This  point  ought  to  be  considered  first 
of  all,  and  in  his  own  mind  he  had  not  the  smallest 
doubt  of  what  the  result  would  be.  He  was  perfectly 
satisfied  that  it  woidd  be  found  that  the  communication 
with  India  was  so  immensely  predominant,  that  nothing 
in  connection  with  the  local  traffic  should  in  the  least 
affect  the  question.  The  leading  points  with  reference 
to  it  then  were,  first,  that  it  should  be  accomplished 
with  the  utmost  possible  expedition.  The  immense 
importance  of  quick  communication  vdth  India,  now 
that  the  grand  point  had  been  obtained  of  a cheap  one 
by  the  Suez  Canal,  was  the  most  j>ressing,  and  he  had 
no  hestitation  in  saying  that  it  was  the  first  engineer- 
ing work  which  ought  to  be  undertaken  by  this 
country.  Of  late  he  had  seen  many  distinct 
indications  that  England  was  beginning  to  take  an 
entirely  different  view  of  the  Indian  question  to  what 
it  did  two  or  three  years  ago.  The  great  difficulty  had 
been  to  make  English  people  realise  what  it  was  to  put 
life  into  an  industrious,  tractable,  and  intelligent 
population,  such  as  the  26  millions  of  India,  and,  there- 
fore, they  had  treated  this  question  of  railways  as, 
wonderful  to  say,  they  did  the  Suez  Canal.  That 
was  not  only  looked  upon  with  indifference,  but 
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even  discouraged  by  England,  but  now  3,000,000 
tons  a year  were  passing  tbrougb  it.  Who  could 
estimate  wbat  Lesseps  did  for  England  wben  be  imited 
those  two  halves  of  the  British  Empire  ? No  engineer- 
ing work  in  his  opinion  ever  did,  or  could  possibly 
equal  it  in  importance.  If  the  speedy  opening  of 
rapid  communication  with  India  was  the  grand  deside- 
ratum, the  important  point  was  to  have  the  shortest 
and  easiest  line  to  begin  with,  and,  therefore,  he  would 
make  it  straight  across  from  the  Mediterranean  to 
Bassora  ; that  could  be  made  in  a very  short  time.  He 
had  passed  over  the  whole  of  the  line  himself,  and  he 
felt  confident  that , there  were  not  800  miles  in  the  world 
which  could  be  laid  so  cheaply  and  quickly.  Taking 
Artah  as  ,a  starting  point,  it  could  be  made  a magnifi- 
cent harbofir  with  great  ease,  by  running  out  a groyne 
from  the  southern  side  of  a bay,  than  going  up  the 
valley  of  the  Kishbil  ilp  to  the  water- shed  of  the  Jordan 
and  the  Kishon  ; the  ground  was  quite  easy,  there  was 
a rough  80  miles  onto  the  water-shed  of  the  Jordan  and 
Euphrates,  passing  a little  to  the  south  of  Damascus. 
From  a little  south-east  of  Damascus  the  line  was  an 
absolute  level  to  Bassora;  there  was  not  a grain  of  sand, 
or  a stone,  but  perfectly  level  ground,  on  which  the 
sleepers  and  rails  might  be  laid  for  200  or  300  miles, 
without  breaking  the  ground.  In  fact,  it  wanted 
nothing  but  water  to' turn  it  into  one  of  the  most  popu- 
lous countries  in  the  world.  But  of  the  800  miles,  there 
would  be  only  80  where  there  would  be  any  engineering 
work  wanted,  and  without  any  difficulty  whatever. 
This  could  be  done  for  £8,000,000  in  a year  or  two,  and 
then  we  should  have  at  once  this  grand  point  attained 
of  speedy  communication,  for  in  ten  days  we  could  get 
to  India.  Whatever  might  be  done  with  reference  to 
such  a line  as  that  described  in  the  paper,  it  did  not  in 
the  least  affect  the  question  of  a direct  line,  which  could 
be  speedily  executed  for  communicating  with  India. 
We  could  not  afford  to  wait  ten  or  fifteen  years  for  a 
complete  line  of  railway.  He  was  perfectly  satisfied 
that  the  Indian  traffic  would  overwhelm  the  railway, 
and,  as  for  its  being  dependent  on  the  local  traffic, 
it  was  out‘  of  the  question.  He  would  certainly 
make  branches' to  Jerusalem  and  to  Bagdad,  perhaps 
100  miles  altogether,  but  that  was  a minor  matter. 
Nothing  had  more  surprised  him  than  the  extraordinary 
misunderstanding  on  the  subject  of  India.  Taking  the 
debates  in  the  House  of  Commons,  one  would  suppose 
it  was  a great  question,  whether  India  was  not  speedily 
deteriorating,  but  in  truth  there  never  was  a country 
in  the  world  which  Fad  made  such  progress  as  India 
had  done.  He  had  known  it  now  for  60  years,  and  the 
change  which  had  passed  over  it  in  the  last  20  years 
was  beyond  anything  he  could  possibly  have  imagined. 
He  remembered  when  a weir  was  proposed  across  the 
Cauvery  to  improve  the  irrigation  of  the  district  of 
Tanjore,  to  cost  one  lac  of  rupees,  and  the  proposition 
was  received  with  a shout  of  incredulity  by  the  whole 
European  community ; but  since  then,  20  lacs  had  been 
expended  on  engineering  works  of  communication,  irri- 
gation, and  harbours.  And  instead  of  being  a question 
whether  it  would  be  possible  to  find  a lac  of  rupees 
to  spend  on  a single  engineering  work,  one  work  in 
India,  at  this  nioment,  was  paying  one  lac  of  rupees  a 
day  in  returns ; three  and  a half  millions  per  annum 
being  paid  by  the  East  Indian  Hailway  at  the  present 
moment.  When  the  Pamba  Pass  was  opened  between 
Ceylon  and  the  mffin  land,  the  amount  of  traffic  which 
passed  through  it  was  £17,000,  but  it  was  now  £270,000. 
The  trade  in  the  Orissa,  when  it  began  to  be  improved, 
was  £30,000,  and  it  was  now  one  and  a quarter  millions. 
AU  these  things  show  the  changes  passing  over  India  at 
the  present  moment,  and  he  was  quite  sure  that  its 
future  would;  surpass  anything  one  could  imagine. 
Before  arailway  had  been  in  operation  three  or  four  years, 
it  would  be  perfectly  overwhelmed  by  the  work  it  would 
have  to  do.  This  did  not  affect  the  ultimate  question  of 
a complete  railway  from  England  to  India  of  5,000 


miles,  but  what  we  ought  to  do  with  respect  to  this  was 
to  immediately  construct  such  a line  as  he  had  referred 
to,  and  if  the  proposal  of  a complete  line  kept  us  em- 
ployed for  15  years,  and  put  off  the  immediate  execu- 
tion of  that  work,  which  was  so  much  needed,  it  would, 
he  feared,  only  be  injurious. 

Captain  Cameron,  C.B.,  said  he  objected  to  being  mis- 
quoted, as  Mr.  Haughton  had  certainly  done  in  his 
paper.  He  contended  that  a line  from  Tripoli  was  tho 
only  easy  run  into  the  interior.  He  was  glad  to  hear 
that  the  Taj  Mehal  was  built  by  the  Hindoos,  for  he  had 
always  understood  that  it  was  built  by  Italian  architects. 
He  was  glad  to  hear  also  that  Swadia  was  a good  har- 
bour; he  could  only  say  that  many  years  ago  he 
was  there  as  a midshipman,  and  was  very  nearly  I 
swamped  ; he  hardly  knew  a worse  place  for  a ship  to  I 
lie  in.  On  the  opposite  side  of  the  bay  there  was  an 
anchorage,  but  it  was  no  place  to  make  the  head-quarters 
or  terminus  of  a railway.  Some  years  ago,  he  was  up 
and  down  that  coast  a good  deal,  and  since  then,  at  his 
own  expense,  he  had  done  something  towards  looking 
over  this  line  without  any  assistance  from  Government, 
or  any  one  else,  because  he  thought  it  was  necessary  for 
England  to  have  a rapid  means  of  communication  with 
the  East.  Tripoli  was  the  ancient  entrance  to  Syria  ; 
the  Egyptians,  the  Hittites,  and  many  others  used  the 
route.  The  heaviest  gradients  they  would  have  to  pass 
would  be  1 in  80,  and  that  was  not  at  all  alarming.  If 
Swadia  were  adopted  as  the  terminus,  as  recommended, 
in  the  first  21  miles  the  Orantes  would  have  to  be 
crossed  17  times;  and  from  what  he  had  seen  of  how 
that  river  ran,  it  would  cost  a very  large  amount 
of  money,  whereas,  by  adopting  the  Bielan  Pass 
route,  you  only  had  to  rise  about  2,000  feet;  or 
make  a tunnel  of  seven  miles.  He  maintained  that  the 
way,  which  all  history  and  geography  taught  was  the 
right  way  into  the  interior  of  Syria,  was  either  to 
Tripoli  or  Huad.  The  latter  was  much  used  in  the  old 
days  by  the  Phoenicians  when  they  could  puU  their 
gaUeys  up  on  to  the  shore,  and  they  were  safe  from 
attack,  but  now  to  make  a harbour  at  Huad  would 
necessitate  a breakwater  of  two  miles.  At  Tripoli,  for 
the  last  300  years,  there  had  never  been  a wreck,  but 
ships  constantly  come  up  from  Beyrout,  landed  their 
passengers,  and  went  back  again.  It  was  the  seizure 
of  Tripoli  which  gave  the  command  of  the  Mediter- 
ranean to  the  Mohammedans  in  early  days,  and  enabled 
them  to  carry  their  religion  as  far  as  they  did.  They 
would  never  have  gone  to  Spain,  Morocco,  and  else- 
where, if  they  had  not  gained  this  commanding  point  on 
the  sea-coast.  From  the  days  of  Moses,  Tripoli  had 
been  the  route  into  the  interior.  All  he  wanted  was 
that  we  should  have  a communication  in  India,  and  he 
did  not  think  a coast  railway  was  so  disadvantageous  as 
Mr.  Haughton  considered  it.  At  the  same  time  he  was 
not  in  favour  of  Mr.  Andrew’s  line.  For  the  last  six  or 
seven  years  a steamer  had  gone  up  the  Tigris,  but  last 
year  a Turkish  steamer  went  up,  and  could  not  get 
down  again,  being  jammed  up  for  want  of  water.  He 
not  only  held  to  the  route  down  the  Persian  Gulf,  but 
hoped  that  a railway  would  be  made  to  Candahar,  and 
that  the  day  was  not  far  distant  when  we  should  give 
Persia  a port  on  the  Mediterranean,  at  Tripoli,  by  con- 
necting it  with  Teheran,  and  also  on  to  Candahar  with 
the  same  system.  There  were  no  great  difficulties  in  the 
way,  and  he  hoped  ahortly  to  go  again  and  examine  the 
Persian  portion  of  the  route.  He  was  certain  that, 
sooner  or  later,  a great  system  of  railways  between 
England  and  India  would  be  carried  out. 

Mr.  Thomas  Eumhall,  M.Inst.C.E.,  said  that  he 
had  lately  returned  from  Constantinople,  where  the 
first  section  of  the  line  had  been  commenced.  The 
company  with  which  he  was  connected  had  made 
arrangements  with  the  Turkish  Government  for 
taking  over  the  line  which  the  Government  had 
made,  being  a portion  of  her  contribution  to  the 
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Indian  line.  They  had  expended  £600,000  upon  it, 
and  it  was  very  badly  laid  out,  but  having  examined 
it,  his  report  was  sufficiently  satisfactory  to  justify  the 
company  in  taking  it  over,  and  they  had  paid  £100,000 
to  the  Government  for  that  section.  They  were  now 
going  to  extend  it  to  Aida  Bazar,  and  afterwards  they 
proposed  going  on  to  Angora.  At  present  they  only 
intended  to  make  the  extension  to  Aida  Bazar,  from 
which  they  woiild  get  a good  traffic.  The  traffic  on  the 
section  already  made  was  only  from  £15  to  £18  per 
mile  a week,  but  that  was  because  it  was  badly 
managed,  and  his  own  opinion  was  that  they  could 
double  the  traffic  within  a year,  in  which  case  it  would 
show  a fair  profit.  He  had  been  as  far  as  Angora,  where 
the  coiintry  was  now  a gentleman’s  park,  in  some 
places  there  being  nine  feet  in  depth  of  good  black  soil, 
and  it  was  exceedingly  well  furnished  with  timber.  He 
did  not  think  the  change  of  Government  would  pre- 
vent their  first  effort  to  develop  the  resources  of  Asia 
Minor,  where  the  first  things  wanted  were  railways  and 
roads.  His  negociations  in  Constantinople  had  been 
considerably  protracted  owing  to  the  opposition  of  the 
French  Ambassador,  but  he  believed  those  difficulties 
had  now  been  overcome,  and  he  trusted  that  further 
sections  of  this  railway  would  soon  be  completed  by  the 
aid  of  English  capital.  On  the  wall  he  had  placed  a 
photographic  panorama  of  Constantinople,  wliich  was  a 
splendid  city  of  nearly  850,000  inhabitants. 

Mr.  Hyde  Clarke  desired  to  express  liis  satisfaction 
that,  after  having  for  many  years  directed  the  attention 
of  members  of  the  Society  to  this  subject,  on  the  present 
evening  some  confirmation  had  been  given  to  what  he 
bad  stated.  He  fully  concui’red  with  what  Sir  Arthur 
Cotton  had  said  in  regard  to  the  general  principles  to 
be  applied.  If  the  English  Government  would  only 
undertake  what  was  termed  the  Euphrates  Valley  Rail- 
way, it  would  be  well  worth  their  while  to  bring  to  this 
country  those  great  advantages  which  had  been  referred 
to,  but,  unfortunately,  there  had  been  such  an  indis- 
position on  the  part  of  administrations  to  carry  out  that 
national  undertaking,  that  it  was  ver_y  long  since  he  had 
had  any  confidence  that  they  could  rely  either  on  the 
Home  Government  or  the  Indian  Government  for  such 
a purpose,  and  he,  therefore,  looked  more  to  the 
gradual  development  of  railways  in  Europe,  and 
their  continuation  through  Constantinople  to  forcing 
on  the  Indian  and  Home  Govermnents  the  necessity 
of  doing  what  General  Cotton  had  pointed  out  as  their 
part  of  the  work.  He  trusted  that,  before  long, 
whatever  the  form  of  Government  might  be,  the 
Euphrates  Valley  line  would  be  taken  up  ; but,  in  the 
meanwhile,  he  had  urged,  and  must  continue  to 
urge,  that  our  attention  should  likewise  be  given 
to  that  portion  of  the  line  which  had  been  ex- 
ecuted in  Europe,  which  was  going  on  through 
Europe,  and  (as  Mr.  Rumball  had  shown)  was  again  in 
our  hands  in  Asia  Minor.  He  would  briefly  repeat 
what  he  had  said  on  a former  occasion : that  we  had 
now  a line  from  London  to  the  Danube,  and  we  had 
likewi.se  in  Tirrkey  in  Europe  a considerable  portion  of 
line,  constructed,  not  by  ourselves,  but  by  those  unfor- 
tunate Turks.  But  who  were  the  parties  pushing  on 
the  junction  between  these  two  portions?  Chiefly  the 
Austrian  Government ; and  we  were  dependent  more  on 
them,  and  on  the  Servian  Government,  than  on  our  own 
diplomatic  agents  for  the  completion  of  that  link.  He 
bad,  however,  some  reason  to  hope  that  the  attention  of 
her  Majesty’s  Government  was  at  length  given  to  it, 
and  we  might  hope  for  the  completion  of  the  line  right 
through  to  Constantinople — not  by  the  contribution  of 
English  money  directly,  for  fortunately  that  was  not 
necessary,  and  it  never  had  been  necessary  that  our 
Government  should  contribute  one  penny  to  Ihe  com- 
pletion of  that  line,  but  by  directing  our  diplomatic 
action  to  induce  the  various  parties  interested  to 
carry  through  that  connection  with  Constantinople. 
He  had  pointed  out  previously  how  the  line  had 


been  begun  in  Asia  Minor,  and  how,  through  the 
difficulties  of  the  Turkish  Government,  no  progress 
was  made  beyond  Ismid.  Mr.  Rumball  had,  how- 
ever, stated  that  the  line  was  now  in  English 
hands,  and  we  might  look  forward  to  its  being  put  in 
good  order,  and  being  continued.  He  could  fully  con- 
firm everything  he  said  as  to  the  resources  of  the  Ismid 
line,  and  if  it  were  connected  with  Ada  Bazar — which 
it  could  be  at  a small  exj)ense  — it  would  be  a paying 
line.  If  the  English  Gov^ernment  undertook  the  work, 
we  had  nothing  to  consider  but  the  line  from  the 
Mediterranean  to  the  Persian  Gulf ; but  if  we  could 
not  depend  on  the  Government,  and  had  stiU  to  wait, 
at  least  we  should  endeavour  to  promote  in  every  way 
the  continuation  of  the  local  lines,  particularly  this  line 
through  Asia  Minor.  As  he  had  before  pointed  out,  if 
you  could  bring  to  bear  the  European  system  in  Asia 
Minor,  it  would  introduce  the  machinery  of  civllisatiou. 
It  was  the  continuation  of  that  European  impulse 
which  would  carry  the  line  on,  and  develop  the 
traffic  at  each  stage  in  the  way  Mr.  Rumball 
had  explained,  which  would  ultimately  lead  to  that 
portion  of  the  line  being  completed,  to  which  General 
Cotton  had  referred  ; and  either  by  the  Government  or 
by  private  mean  she  felt  confidentthat  line  would  be  made. 
If,  however,  we  were  to  look  forward  to  the  completion  of 
the  line  by  extraneous  aid,  he  feared  it  would  not  be  by 
the  course  Mr.  Haughton  pointed  out.  It  seemed  to  him 
that  Mr.  Haughton  had  neglected  all  the  practical  con- 
siderations which  bore  on  the  question,  and  relied  on  aid 
which  would  not  be  forthcoming.  With  regard  to  the 
Persian  Government,  the  history  of  its  negotiations  and 
everything  which  had  taken  place  since  with  regard  to 
railway  concessions,  showed  that  we  could  not,  in  the 
least,  rely  on  any  co-operation  from  that  Government. 
To  propose,  under  such  circumstances,  to  carry  a line 
right  under  the  Russian  guns,  through  the  north  of 
Persia,  abandoning  all  the  practical  points,  did  not 
seem  to  him  to  be  an  advancement  of  the  question. 
Looking  at  the  whole  question,  they  must  now  see 
that  they  were  in  a more  hopeful  position  than  they 
had  been  for  some  time.  He  had  hoped,  when 
there  seemed  to  be  no  hope,  but  it  was  certain  that 
the  interest  in  this  line  was  increasing,  and  he  • trusted 
the  Society  of  Arts  had  much  enlightened  public  opinion 
upon  it.  He  believed  the  period  was  coming  of  which 
General  Cotton  had  spoken,  and  that  at  length  the 
Government  might  be  awakened  to  its  duties  in  this 
matter.  He  did  not  wish  to  underrate  the  physical 
difficulties,  but  he  was  not  aware  that  there  were  any 
substantial  difficulties  at  any  point.  Captain  Cameron 
had  stated  his  case,  as  he  always  did,  with  very  -great 
ability  and  frankness  ; he  should,  howev’’er,  presume  to 
call  his  attention  to  the  fact  that  it  was  not  a case  of 
Pharaoh  and  the  Egyptians,  who  were  going  to  com- 
municate with  Central  Asia  or  India  through  Tripoli, 
but  of  England ; and  that  there  were  the  same  historical 
grounds  in  support  even  of  such  a line  as  that  brought 
forward  by  Mr  Haughton,  as  there  were  on  behalf  of 
his  own  fine  by  way  of  Tripoli.  With  his  historical 
knowledge,  he  must  be  aware  that  there  was  a great 
ancient  route  from  Constantinople  through  the  centre  of 
Asia,  and  it  was  on  that  route  Mr.  Haughton  proposed 
to  work.  He  believed  that  the  result  of  this  discussion, 
and  of  that  which  took  place  a short  time  ago,  would  be 
to  advance  the  object  which  they  all  desired. 

The  Eev.  Dr.  Badger  said  he  had  taken  great  interest 
in  the  subject  of  this  railway  communication  for-  many 
years.  It  was  upwards  of  35  years  ago  that  Mr. 
Andrew  first  brought  out  his  Euphrates  Valley  scheme, 
and  it  was  thought  so  promising  then,  that  only  a very 
few  shares  in  the  railway  were  to  be  appor|;ioned  to 
India.  That  reminded  him  of  the  old  placards .wluch  the 
East  India  Company  used  to  stick  up  when  they  wanted 
volunteers  for  the  cavalry,  saying  that  the  troopers 
were  not  to  hunt  their  horses  more  than  three  times  a 
week.  Some  of  the  remarks  of  Mr.  Hyde  Clarke  were 
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very  much  to  the  point  v/ith  respect  to  the  railway  com- 
munication with  India,  which  was  to  go  through 
Turkey ; for  that  part  of  the  question,  namely,  what 
part  Tui’key  was  to  have  in  it,  had  been  entirely  ignored. 
He  thought  one  of  the  most  sensible  lines  would  be  from 
Ismid  to  Sivas,  thence  to  Diarbekir,  thence  to  Al- 
J azirah,  and  thence  to  Mosul,  ErwiU,  and  Kerkook,  along’ 
the  left  bank  of  the  Tigris,  down  to  Bagdad.  There 
might  be  some  chance  of  such  a railway  paying  ulti- 
mately, and  there  could  be  no  doubt  that  it  would  do  a 
great  deal  of  good  to  Turkey.  As  regarded  the 
Euphrates  Valley  line,  whether  you  started  from  Iskan- 
daroon  or  from  Tripoli  to  Bassora,  the  greater  por- 
tion of  the  country  which  it  passed  was  perfectly  waste. 
Mr.  Andrew  would  take  you  from  Aleppo  to  Beles,  and 
then  for  900  miles  through  a perfectly  arid  country, 
with  scarcely  a blade  of  grass  in  it.  It  was  said  that  a 
line  through  Asia  Minor  would  be  open  to  the  attack  of 
the  Russians  ; but  by  this  route  it  might  be  destroyed  by 
the  Arabs.  The  Arabs  did  not  want  a railway  ; they 
had  their  camels,  sheep,  and  horses ; they  did  not 
engage  in  agriculture,  but  only  migrated  to  the 
vicinity  of  towns  at  certain  seasons  for  purposes  of 
trade,  and  they  did  not  w’ant  a railway  to  frighten 
their  camels  ; and  he  thought  it  woidd  be  with  very 
great  difficulty  the  line  would  be  preserved  there.  Mr. 
Andrew  said  it  would  save  700  miles  in  distance,  and 
there  was  no  doubt  one  of  the  great  objects  was  to  send 
soldiers  quickly  to  India  ; but  you  had  first  to  land  them 
at  some  port  on  the  Mediterranean,  then  to  take  them  to 
Beles,  and  from  thence  down  the  right  bank  of  the 
Euphrates  to  Bassora,  in  the  Persian  (lulf,  where  they 
must  be  put  on  board  ship  again,  so  that  there  were  two 
shippings,  which  would  cause  delay  ; and  as  for  the  cli- 
mate it  was  something  terrible.  People  often  said  that 
there  was  nothing  but  a sheet  of  brown  paper  between  the 
Red  Sea  and  a certain  -unmentionable  place ; but  that  was 
certainly  turned  into  a sheet  of  tissue  in  the  Persian  G-ulf . 
He  had  resided  near  the  Red  Sea  for  twelve  years,  and 
during  the  whole  of  that  time  the  Peninsular  and  Oriental 
Company’s  vessels  ran  from  Aden  to  Suez.  Being  well 
known  on  the  spot,  he  had  every  means  of  becoming 
acquainted  with  all  the  passengers.  Many  were  going* 
home  to  England,  broken  in  health  and  constitution  ; 
but  scarcely  any  died  on  the  way.  On  the  other  hand, 
look  at  the  reports  which  came  from  ships  in  the  Persian 
Gulf.  How  many  men -of -war  had  been  there  and  could 
not  remain  for  any  length  of  time,  the  men  being  entirely 
broken  down  with  the  heat  and  the  oppressive  climate. 
He  was  there  with  Sir  James  Outraun,  and  all  he  could 
say  was,  preserve  him  from  going  there  again.  The  men 
were  terribly  oxapressed  by  the  heat,  and  worried 
by  the  mosquitos.  Even  the  Arabs  were  obliged  to 
tie  themselves  up  in  coarse  bags,  in  order  to  protect 
themselves  from  these  bloodthirsty  creatures.  He 
heard  two  Indian  navy  officers  discussing  this  question, 
and  one  of  them  said  they  were  so  large,  that  he  had 
seen  one  stand  on  his  hind  leg’s  and  drink  out  of  a quart 
pot ; and  another  affirmed,  that  four  of  them  took  him 
out  of  his  cot,  and  put  him  on  the  fioor : of  course,  he 
did  not  quite  believe  that.  To  take  troops  through  such 
a place  would  be  absurd.  There  was  the  Suez  Canal, 
and  if  England  could  not  protect  that,  let  her  withdraw 
all  her  ironclads,  and  defend  the  silver  streak  between 
herself  and  the  continent. 

Mr.  Haughton,  in  reply,  said  he  had  endeavoured 
to  explain  that  it  was  intended  to  develop  the  local 
interests  of  the  line.  Sir  Arthur  Cotton  spoke  of  the 
Suez  Canal  being  dependent  only  on  through  traffic, 
and  it  was  quite  true  * but  the  Suez  Canal  was  only  100 
miles  long,  whereas  the  railway  was  2,800.  Captain 
Cameron  had  differed  with  him,  as  he  expected,  but  it 
was  a mistake  to  say  that  he  (Mr.  Haughton)  had 
misquoted  him,  as  he  had  cited  from  an  article  in 
Macmillan' s Majaxine,  where  Captain  Cameron  stated 
that  there  was  to  be  a deep  cutting,  50  feet  at 
one  end,  running  to  nothing  at  the  other,  and  also 


sx>oke  of  a very  high  viaduct  which  was  to  be  made. 
The  gradients  which  he  had  given  were  those  taken  ' 
from  General  Chesney’s  account  of  the  gradients  of  I 
the  Eiver  Orontes,  which  was  1 in  264.  Mr.  Hyde 
Clarke  had  gone  into  the  question  very  clearly,  and  had 
published  an  admirable  paper  on  the  subject  himself. 
He  objected  to  the  railway  being  carried  under  the  : 
Russian  guns,  but  all  he  could  say  was  he  could  not  see  i 
why  it  should  not  be  made  jointly  accex>table  both  to  i 
Russia  and  England.  There  were  a great  many  persons  i 
who,  at  the  present  day,  advocated  such  a treaty  being  > 
made  as  woiild  enable  England  and  Russia  to  agree,  not  i 
only  on  such  questions  as  that  of  tliis  railway,  but  on  . 
other  questions  in  Central  Asia. 

The  Chairman  said  they  would  aU  agree  that  they  had 
had  a very  interesting  pax^er  from  Mr.  Haughton. 
With  regard  to  his  closing  remarks,  as  to  a joint  agree- 
ment between  Eussia  and  England  in  this  matter,  ho 
feared  they  must  wait  until  the  lion  and  the  lamb  laid 
down  together.  It  struck  him  very  forcibly  that  if  the 
line  of  railway  x^rojected  by  Mr.  Haughton  were  carried 
out,  it  would  be  more  for  the  benefit  of  Eussia  than  of 
this  country,  and,  more  than  that,  its  immense  cost 
almost  removed  it  from  the  region  of  practical  schemes. 
He  wished  it  were  othei’wise,  and  he  also  wished  ho 
could  think  as  lightly  of  our  difficulties  in  Afglianistan 
as  Mr.  Haughton  did.  He  regretted  to  say  he  did  not,, 
and  he  feared  it  would  be  a very  long  time  before 
those  difficulties  were  sufficiently  removed  to  admit 
of  our  establishing  railway  communication  through 
the  country.  That  it  would  be  so  some  day 
or  other,  he  believed,  but  that  day  was  far  oft’.  Of 
course,  like  every  one  else,  he  should  like  to  see  a second 
string  to  our  bow,  and  to  have  another  means  of  com- 
munication with  India  besides  the  Suez  Canal,  but  he- 
agreed  with  Dr.  Badger  that  our  main  interest  was  the 
Suez  Canal,  and  that  our  first  great  duty  was  to  main- 
tain our  fleet  in  thorough  efficiency  in  every  sense  of  the 
woid.  In  these  days,  more  than  in  any  others,  England 
was  bound  to  trust  in  God  and  keex)  her  powder  di-y.  Se 
long  as  Britannia  ruled  the  waves,  and  we  could  retain  a 
passage  through  the  Suez  Canal,  we  wanted  nothing 
more,  and  that,  at  any  rate,  was  quite  within  the  region 
of  x^ractical  politics.  In  conclusion,  he  xoi’oposed  a vote 
of  thanks  to  Mr.  Haughton  for  his  interesting  x>ax:)er. 

The  motion  was  carried  unanimously. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  April  7, 1880 ; R.  Brudexell  Carter,. 
Esq.,  F.R.C.S.,  Member  of  the  Council,  in  the  chair* 

The  paper  read  was — 

ART  IN  JAPAN. 

By  C.  Pfoundes. 

Art  in  Japan  was,  in  the  past,  something  very 
different  from  what  it  is  generally  supposed  to 
have  been,  and  it  would  be  a great  mistake  to 
judge  of  it  by  the  art  productions  with  which  we 
have  been  literally  deluged  in  recent  times. 

It  is  a desire  to  explain  what  J apanese  art  has 
really  been  in  its  own  home,  that  promx)ts  me  now 
to  place  before  the  Society  of  Arts,  some  notes  of 
my  experiences,  gained  during  a residence  of  more 
than  a dozen  years  in  the  country,  and  those  com- 
prised within  the  most  eventful  period  of  its- 
modern  national  history.  But  few,  of  those  wha 
have  written  and  spoken  about  J apan,  have  obtained 
any  insight  into  the  habits  of  the  people,  by  residing 
amongst  them,  speaking  their  language,  sharing 
their  experiences,  or  adopting  their  customs ; 
and  I may  say,  indeed,  that  it  was  the  conscious- 
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uess  that  there  was  much  as  yet  hidden  from'  my 
predecessors  in  this  field  of  inquiry,  which  would 
prove  valuable  and  interesting,  that  stimulated 
me  in  the  study  of  the  inner  life  and  modes  of 
thought  of  this  most  interesting  people. 

'nVo  are,  as  yet,  only  on  the  threshold  of  any 
clear  knowledge  of  the  art  motives  and 
education  of  the  artist  of  Old  Japan.  The  eply 
visitors  to  the  Far  East,  before  and  after  the  visits 
of  the  Polos,  gave  us  but  little,  if  any,  informa- 
tion on  the  subject;  nor  did  the  Portuguese, 
Spaniards,  or,  later  still,  the  Dutch,  do  much  to 
enlighten  us,  although  the  latter  held,  for  more 
than  two  centuries,  the  monopoly  of  social  and 
commercial  intercourse. 

Kampfer  and  Siebold  deserve  honourable  men- 
tion, for  the  vast  amount  of  material  collected;  but 
even  Siebold  Avas  not  permitted  to  see  much  of 
the  people,  living,  as  he  did,  in  a provincial  town, 
surrounded  by  officials  and  townsfolk  Avell  trained 
in  preserving  an  impenetrable  silence,  when  an 
inquisitive  foreigner  sought  information. 

Our  first  Minister  Plenipotentiary,  Sir  Eutherford 
Alcock,  most  undoubtedly  led  the  van,  in  giving 
us  the  means  of  acquiring  a more  intelligent  know- 
ledge of  the  beautiful  art  AAmrks  of  Japan,  his 
collection  at  the  Exhibition  of  1862  being  the  first 
that  had  been  seen  in  England.  It  is  true  that 
large  quantities  of  lacquer,  bronze,  and  ceramic  art 
work  had  reached  Europe  and  America,  but  most 
of  it  had  been  made  for  the  foreign  market. 

Mr.  John  Leighton,  F.S.A.,  when  he  read 
his  paper  before  the  Eo}ml  Institution,  in  May, 
1863,  made  the  next  step  towards  awakening  a 
more  general  interest  in  this  subject. 

In  nearly  all  of  the  material  since  contributed 
to  our  knowledge,  there  is  the  defect  to  which 
I have  already  alluded,  viz.,  an  absence  of 
personal  intimate  knowledge  of  the  inner  life 
and  modes  of  thought  so  important  for  any 
adequate  apjneciation  of  the  art  of  a people. 
Thei’e  are  constantly  recurring  misconceptions, 
elaborate  theories  founded  on  false  premises,  and 
innumerable  errors  of  omission,  as  Avell  as  of  com- 
mission, Avhich  sufficiently  indicate  the  absence  of 
authentic  information  as  to  matters  of  detail. 
Jarvis’  book,  interesting  though  it  undoubtedly  is, 
l^ointedly  illustrates  the  truth  of  this  remark. 
Besides  various  incidental  faults  of  style,  and  loose 
arrangement,  its  value  is  seriously  impaired  by 
not  a few  inaccuracies,  as  well  as  misapprehensions, 
as  to  the  meanings  of  the  designs,  &c. 

Not  only  is  it  necessary  that  an  observer,  aspir- 
ing to  describe  adequately  the  arts  of  Japan, 
should  have  a thorough  knowledge  of  the  language 
of  the  educated  classes,  as  Avell  as  an  intimate 
personal  acquaintance  with  their  manners  and 
customs  ; he  needs  also  a familiarity  with  the 
popular  literature,  the  poetry,  and  the  clas'ics  of 
the  people.  The  exclusivenc>s,  the  jealousy,  and 
the  restraint  habitual  in  the  presence  of  foreigiif  rs 
has  to  be  overcome,  and  the  inquirer  has  carefully 
to  conceal  the  slightest  sign  of  prying  euriosity,  or 
intention  to  utilise  such  knowledge  as  he  may 
acquire. 

Having  myself  first  bridged  over  the  Avide  chasm 
that  of  necessity  intervenes  between  an  intruding 
alien  and  the  intelligent  native — having  lived 
amongst  them,  spoken  their  idiom,  and,  indeed,  been 
accustomed  to  think,  and  even  to  dream  in  their 


poetic  language — I may  express  Avhat  I have  to  say 
much  as  one  of  themselves.  It  has,  indeed,  long  been 
my  desire  to  strew  broadcast  the  information  I 
have  gathered  in  this  most  interesting  field,  hoping 
that  even  such  contribiitions  as  I may  be  able  ta 
make  may  prove  an  incentive  to  others  to  follow- 
mo  in  a pursuit  that  is  so  promising  for  students  of 
Oriental  lore. 

A keen  appreciation  of  the  beautiful  art  objects 
AA’’hich  they  contained,  induced  me  to  frequent  the 
native  bazaars.  It  was  in  those  places — which 
Avere,  for  the  most  part,  Aosited  by  the  native 
gentlemen,  and,  therefore,  not  having  any  connec- 
tion with  the  foreign  trade — that  I most  dnlighted 
to  spend  my  leisure  hours. 

When  the  feudal  system  in  Japan  collapsed,  in 
1868,  thousands  of  families  became  suddenly  im- 
poverished. They  Avere  then  obliged  to  dispose  of 
their  heirlooms  and  art  treasures  for  bn>ad,  or, 
Avhen  not  so  hard  pressed,  being  driven  from  their 
official  residences,  they  could  not  carry  back  to 
their  future  homes,  in  the  remote  provinces,  their 
bulky  impedimenta . Immense  quantities  of  lacquer, 
bronze,  and  ceramic  wares  were  then  thrown  upon 
the  market.  So  low  did  the  value  of  such 
objects  fall,  that  foreigners  would  not  even  pay 
the  price  for  them  that  the  gold  with  which  they 
Avere  decorated  Avas  Avorth.  The  native  dealer.? 
AA^ero,  consequently,  driven  to  the  last  resource;  the 
beautiful  gold  work  was  rubbed  off  Avith  charcoal, 
and  sold  to  the  makers  of  the  cheap  meretricious 
AA'are  of  modern  times  to  be  used  anew. 

Desiring  to  rescue  some  of  the  beautiful  bridal 
sets  of  the  formerly  great  noble  families,  and  hop- 
ing to  save  from  destruction  some  of  the  choicest 
lacquer  Avare,  I so  far  succeeded  that  I made  a 
market  for  Japanese  curiosities.  I tried  to  raise 
the  tone  of  the  dealers,  by  assembling  them 
together  at  the  house  of  a man,  one  of  tho 
largest  traders  in  art  productions.  I endeavoured 
to  induce  them  to  combine  together  to  sav^e  the 
old  art  of  Japan  from  utter  destruction.  In  this 
effort  I,  fortunately,  did  not  altogether  fail.  I saAv 
then  that  ere  long  these  beautiful  objects  AAmuld 
rapidly  become  most  scarce  in  the  land  of  their 
production,  aaid  their  value  enhanced.  It  was  not, 
indeed,  my  fault  that  my  success  in  this  task  wa.s 
not  much  larger  than  it  iiroved. 

The  history  of  art  in  Japan  can  only  be  very 
briefly  spoken  of.  Indigenous  to  the  place  it  most 
undoubtedly  is.  It  is  too  distinct  altogether  from 
that  of  other  Orientals  to  have  been  otherAvuse.  On 
the  original  stock  there  may  have  been  engrafted, 
from  time  to  time,  some  foreign  ideas ; but  long 
ages,  and  the  profuse  originality  and  indei)cndence 
of  the  native  artistic  mind,  free  of  all  trammels  of 
any  art  canon,  has  produced  a distinct  stamp  of 
nationality,  in  Avhich  foreign  ideas  do  not  seem  to- 
have  hitherto  maintained  any  permanent  hold. 

The  potter’s  art  can  unquestionably  be  traced 
back  to  ages  more  remote  than  six  centuries  before 
the  Christian  era.  It  is  recorded  in  Japanese 
annals  that,  in  the  century  B.C.,  clay  figures  AA'ere 
substituted  for  human  immolation  on  the  occa- 
sion of  the  death  of  great  personages.*  Chinese 


* Fonncrly  “ Jun  shi”  (to  accompany  the  dead)  wa.s  pi-actiscd* 
.singularly  like  Suttee  ar  d other  heathen  rites  of  pre-historic  times. 
AVhen  the  chieftain  died,  his  wife  and  niost  faithful  retainers  pre- 
pared to  follow  him.  Later  on,  about  the  beginning  of  our  era, 
Ilaji  no  tsukune  made  figures  of  clay  as  a substitute  for  those 
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classical  literature,  and  the  Chinese  written 
character  came  into  general  use  at  this  period.  In 
the  second  century,  A.D.,  silk  weaving  was  taught 
by  natives  brought  from  the  adjoining  continent, 
and  pottery  manufacture  and  other  arts  had  made 
great  progress. 

About  A D.  436,  Ishigara  and  other  painters 
orrived  in  Japan  from  Corea  ; a century  later,  one 
Donchio  made  paper.  About  the  same  time,  a 
pagoda  was  erected  of  bricks.  Another  century 
elapsed  before  tiles  came  into  use.  These  were 
evidently  designed  after  the  old  method  of  roofing, 
with  sections  of  bamboo  stems  split  in  two,  and 
arranged  with  the  concave  and  convex  surfaces 
placed  up  wards  alternately.  Shingles  of  split  wood, 
and  thatch  were,  and  still  are,  in  common  use. 
About  A.D.  G6S,  fans  were  first  made  ; then,  as  now, 
of  25  slips  of  wood,  “Hi  no  ki  ” [chamcecyparis 
oUusa  or  retinispora  oUusa).  It  is  said  that  a 
bat’s  wing  suggested  the  idea  of  paper  fans  of  the 
ancient  form. 

In  701,  a bureau  was  formed  for  the  control  of 
the  artistic  decoration  of  the  Imperial  residences, 
and  eminent  artists  filled  the  official  positions 
in  it. 

In  724,  a Budhist  priest,  named  Gioki,  introduced 
the  potter’s  wheel ; he  is  also  credited  with  having 
projected  the  erection  of  bridges,  and  also  with 
the  construction  of  the  enormous  figures  of  ‘ ‘ Dai 
Butz  ” (or  Great  Budh),  of  bronze,  which  was  then 
first  constructed  and  used  in  Japan. 

The  first  coinage,  a small  copper  coin,  was  called 
“ Wa  (Japanese  copper) ; and  this  was,  after 
a time,  superseded  by  a gold,  silver,  and  copper 
coinage. 

It  is  noted  that  efforts  to  print  books  were  made 
in  770  ; “ Dara-ni,^^  a Pali  prayer,  being  the  first 
issued.  A native  Indian  introduced  cotton  about 
the  same  period.* 

In  the  ninth  century,  a modification  of  the 
Chinese  character  came  into  use,  and  was  tabulated 
by  a Budhist  priest. 

About  1223,  Kato  and  others  came  to  China  to 
glean  information  about  pottery  and  other  arts. 

There  are  numerous  records  about  this  time 
of  visits  of  foreigners,  and  of  natives  having 
travelled  afar,  to  the  advantage  of  arts  and  of 
civilisation  in  Old  Japan. 

•who  would  immolate  themselves.  Although  the  rite  was  pro- 
hibited, it  was  still,  at  times,  practised  in  defiance  of  the  law.  In 
tlie  days  of  Confucius  (who  was  born  b.c.  519),  images  were 
buried  with  the  dead,  and  the  “great  master”  predicted  that 
eyentually  mien  -w^ould  be  again  sacrificed,  and  men  of  ability 
become  scarce.  His  prophecy  was  verified.  When  Haji  initiated 
a check  on  this  terrible  custom,  great  improvement  took  place. 
Native  annotators  on  the  classics  note  this.  About  a.d.  3,  “ Suinin 
Ten-O”  bestowed  the  “HajiSei”  on  Nomi  no  Tsukune,  who  is 
c t t dited  with  bringing  about  the  abolition  of  the  custom  of  bury- 
ing the  living  with  the  dead.  The  derivation  of  the  word  is 
“ila,”  the  Chinese  character  for  clay,  “,;i”  or  “ski,”  first  of  the 
tvi'O  chameters  “shisho,”  teacher— teacher  of  clay  images. 

*'  tn  the  year  813  Kobodaishi,  the  compiler  of  the  present  Ja- 
panese syllabary  I,  Ho,  Ha,  taught  the  tenets  he  had  learned  in 
his  travols  abroad.  He  was  conversant  with  much  of  the  Pali, 
Sanscrit,  and  Chinese  literature,  especially  in  Buddhist  classics. 
Thc  Devanagari  alphabet  of  47  characters  bears  a strong  resem- 
blance to  the  Bon  ji — priests’  letters — of  the  present,  and  it  may 
be  fairly  inferred  that  the  I,  Ho,  Ha  was  formed  on  this  plan  for 
convenience,  at  a period  rvhen  Chinese  was  little  known  in  this 
country  except  to  the  priesthood.  “A  Gongio”  is  the  name  of 
the  book  of  prayers,  from  which  the  Chinese  characters  are  said  to 
have  been  taken  arbitrarily;  and  from  these  he  formed  the 
IroJia,  which  has  two  forms.  The  five  (5)  vowels  are  combined 
•with  nine  (9)  consonants,  giving  a table  «f  10  x 5=  50  syllables, 
or,  rather,  45  syllables  and  5 vowels.  These  historical  notes  -will 
be  extended  in  a paper  to  be  read  at  the  Royal  Historical  Society 
on  til  0 15th  ins^ . 


In  1243,  tlie  Budh  priests  had  extensively  cir- 
culated books  — chiefly  religious,  printed  from 
slabs  of  cherry  wood  and  stone — in  the  Chinese 
character. 

In  1308,  the  Chinese  style  of  art  was  fashionable 
in  Japan  for  a time. 

In  or  about  1443,  the  Ashikaga  Shogun  Yoshi 
masa  introduced  ceremonious  assemblies,  and  the 
drinking  of  powdered  tea  ; these  meetings  tended  to 
the  elevation  of  artistic  thought  amongst  the 
higher  classes. 

In  1588,  cloisonne  enamel  ware  was  manu- 
factured in  Oivari.  My  impression  is  that  the 
origin  of  this  ware  was  an  effort  to  imitate  the 
ancient  votive  offerings  of  articles  inlaid  with 
uncut  rough  jewels.  The  most  ancient  cloiscnne 
ware  has  not  a smooth  surface,  and  the  old  name, 
which  may  be  translated,  “ The  seven  jewels,”  or 
“ The  seven  precious  things,”*  is  another  link  in  the 
evidence  in  favour  of  my  theory.  Whether  poverty 
or  dishonesty,  or  both,  prompted  this,  I cannot 
say. 

Between  1573  and  1591,  the  Tosa  style  prevailed 
again.  This  Yamato,  or  Tosa  style,  was  originally 
noted  for  clearness  of  outline,  minuteness  of  detail, 
and  delicate  treatment.  It  gradually  lost  much 
of  its  vigour,  but  gained  in  beauty  (that  is,  from  a 
native  point  of  view),  the  fineness  of  the  strokes 
of  the  brush  increasing.  This  gave  place,  for  a 
time,  to  the  Chinese  styles  of  the  “ So  ” and  “Gen,” 
a sketchy  outline,  in  a few  hasty  strokes,  being  its 
characteristic.  “ Uki-yo-ye”  (popular  pictures) 
were  often  in  the  Tosa  style. 

Foreigners  were  present  in  Japan  from  the  first 
quarter  of  the  16th  to  the  middle  of  the  17th 
century,  but  do  not  seem  to  have  exercised  much 
influence  on  the  art  of  the  people,  however  largely 
their  orders  for  certain  articles  may  have  affected 
the  productions  for  exportation.  About  1627,  the 
use  of  tobacco  became  general,  and  the  metal 
workers  of  sword  mountings  had  a new  field 
opened  to  their  industry  in  the  fabrication  of 
tobacco-pipes,  and  of  tobacco-pouches. 

It  was  not  until  1682  that  two  swords  seem 
to  have  been  worn  by  the  ruling  class.  Sword 
mountings  formed  a most  important  object  for 
art  work  in  Old  Japan.  Eecently,  large  quan- 
tities have  been  broken  up  for  the  sake  of  the 
precious  metal,  the  cheaper  sort  being  converted 
into  pipe  mountings,  and  even  into  the  metal- 
work ornaments  for  furniture.  It  has  often 
occurred  to  me  that  some  of  these  gems  of  artistic 
metal-work  might  have  been  made  up  into 
beautiful  jewellery  for  ladies  in  England. 

The  “Katana”  (sword)  has  always  been  con- 


Shippo”  is  the  Japanese  name  for  cloisonneor  enamelled  •ware. 
The  meaning-  of  the  word  may  somewhat  explain  the  origin  of  the 
art.  When  the  Budhist  rehgion  came  from  India,  many  of  the 
altar  decorations  came  -with  it,  and  these  were  often  inlaid  with 
precious  stones. 

The  Seven  Jewels  are  “ Sango,”  pink  coral;  “Kokaku,”  amber; 
“Shako,”  mother-of-pearl;  “ Euri,'  emerald;  “ 3Ieno,”  agate; 
“ Shinju,”  pearls;  and  “ Suisko,”  crystal.  “Kin,”  gold,  and 
“ Gin,”  silver,  are  both  usually  included  in  the  term.  Some 
natives  say  the  name  originated  in  the  fact  that  the  article  must 
go  through  the  furnace  seven  times. 

Formerly,  this  ware  was  enamelled  exclusively  on  a copper  foun- 
dation, upon  which  a thin  thread  of  metal  had  been  soldered, 
forming  the  outline  of  the  design.  It  is  easy  to  distinguish  be- 
tween the  old  ware,  which  was  rarely  found  in  large  pieces,  and 
the  modern  ware,  which  is  made  from  the  size  of  a common  bead 
up  to  that  of  mammoth  vases,  and  other  articles.  Within  the  last 
few  years,  this  work  has  been  executed  on  porcelain,  and  of  late 
some  very  beautiful  and  even  large  pieces  have  been  produced. 
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sidered  the  badge  of  gentle  condition  in  Japan,  and  ' 
has  ever  been  associated  in  the  mind  of  foreigners 
with  the  “yakimin”  (official)  or  the  “samurai” 
(daimio’s  armed  retainer). 

The  rules  of  observances  connected  with  the 
wearing  of  the  long  and  short  sword,  or  the  single 
sword,  were  most  minute,  but  have  fallen  into 
disuse. 

The  ordinary  length  of  the  “katana”  blade  was 
2 ft.  0’89  in. ; the  small  sword,  or  “wakizashi,” 
worn  with  it,  1 ft.  0’8  in. 

In  full  dress,  the  colour  of  the  scabbard  was 
black,  with  a shght  tinge  of  green  or  red  in  it ; the 
binding  of  the  hilt,  blue  silk;  the  mountings  of  the 
guard  and  hilt,  “shakudo”  (alloy  of  copper,  gold, 
and  silver).  The  mountings  were  numerous,  and 
the  making  of  them  is  a special  and  honourable 
trade.  Goto  Yujo  was  a celebrated  maker  of  the 
15th  century,  Avhose  descendants  still  exist.  The 
work  of  this  family  is  called  “ lyebori  ” (the  fami- 
lies’ chasings). 

A first  group,  called  “articles  of  three  places,” 
comprises,  first,  the  ferule  on  the  head  of  the  hilt, 
and  the  ring  behind  the  guard;  second,  the  two 
pieces  of  metal  interwoven  with  the  silk  binding  of 
the  hilt,  used  to  hide  the  hole  of  the  rivet,  and  to 
ensure  a better  and  firmer  grasp  of  the  sword  hilt ; 
and  thii’d,  the  small  knife  and  skewer-like  pieces 
of  metal  inserted  into  the  scabbard,  so  as  to  be 
drawn  out  for  use  at  pleasure.  The  small  knife 
was  used  to  throw  at  an  enemy — the  skewers  to 
attach  the  heads  of  slain  enemies  to  the  girdle. 

The  guard  (“tsubu”)  is  often  a wonderful  piece 
of  workmanship  in  metal.  “Nanban”  (southern 
iron)  was  considered  the  best,  but  they  were  often 
made  of  valuable  metal,  and  worked  up  with  gold 
and  silver,  into  a detailed  picture  of  battles,  hunt- 
ing, or  scenery.  Nearly  every  article  connected 
with  the  sword  was  richly  inlaid  to  correspond. 
Guards  are  also  made  of  several  thicknesses  of 
leather,  or  raw  hide,  called  “neritsuba,”  and  also  of 
“shakudo”  (copper  and  silver  alloy),  and  “ shibui- 
chi”  (one-fourth  silver,  three-fourths  copper).  Silver 
and  gold,  separately  and  combined,  as  well  as  iron. 

“ Seppa”  are  the  washers,  of  which  there  is  one 
or  more  above  and  below  the  guard,  made  of  flat 
pieces  of  metal,  brass,  silver,  or  gold. 

“ Habaki”  is  a ferule,  extending  about  an  inch 
below  the  guard,  formed  of  the  same  metal  as  the 
“seppa.” 

“ Kojiri”  is  the  ornamental  ferule  on  the  lower 
end  of  the  scabbard,  often  very  beautifully  inlaid 
to  match  the  other  mountings. 

“Kurikata”  is  the  small  cleat  on  the  scabbard 
through  which  the  “sage  wo,”  or  silk  cord,  is 
rove.  This  is  constituted  of  various  materials,  and 
generally  made  with  the  scabbard. 

“Saguri”  is  a small  hook  on  the  scabbard,  to 
prevent  the  sword  slipping  too  far  through  the 
girdle. 

“ Tska  ito”  is  the  silk  cord  bound  crosswise  on 
the  hilt.  7 here  are  several  styles  of  binding, 

“ maki,”  “ dashi  me  nuki,”  “ katatemaki,”  “ heo- 
maki,”  &c.  Some  swords  only  have  shark-skin 
hilts,  without  silk,  but  generally  the  silk  binding  is 
over  the  skin  (“  same,”)  those  pieces  which  have  the 
largest  nodules  being  most  valuable. 

The  sheath  or  scabbard  (“scia”)  is  made  of  a! 
wood  called  “ho,”  generally  varnished.  Black' 
and  dark  colours  are  preferred;  gaudy  crimson 


' and  variegated  colours  are  affected  by  the  old 
“swashbucklers.”  Leather  covers  are  worn  over 
the  handsomely  lacquered  scabbards  ; shark- 
skin ground  down,  inlaid  with  shell-work  or 
peculiar  kinds  of  lacquer,  is  sometimes  seen  on 
scabbards. 

“Sage  wo”  is  the  long  silk  cord,  of  variour 
kinds  and  colours  of  sennet,  about  five  feet  in* 
length  for  large  swords,  and  half  that  for  the 
short  sword,  used  to  bind  up  the  sleeves  preparatory 
to  fighting. 

On  journeys,  the  gentleman’s  sword-bearer  car- 
ried the  honoured  blade,  covered  vdth  the  “ shiki 
hada,”  a sword-case  of  leather  or  cloth  emblazoned 
with  the  owner’s  crest. 

Between  1688  and  1702,  Hishigawa  Monobo,  of 
Yeddo,  made  the  Tosa  style  once  more  popular ; he 
was  succeeded  by  numerous  celebrated  artists. 
Modern  artists  do  not  seem  to  have  been  much 
esteemed. 

Taiko,  the  great  general  of  the  16th  century, 
was  himself  a man  of  artistic  tastes  and  some  skill, 
and  was  renowned  as  a liberal  patron  of  art. 

The  manufacture  of  artistic  bronze  is  quite 
modern,  dating  from  the  end  of  the  17th  century. 

In  1695,  printing  in  colours  from  wood  blocks 
was  so  far  perfected  that  five  colours  were  used. 
Within  the  memory  of  citizens  of  Yedo,  Chinese 
painters  were  the  guests  of  the  Shogun,  and  exe- 
cuted flowers  and  rural  scenery.  Now,  Italian 
artists  have  been  hired  to  teach  modern  art  in  Japan. 
Such  is  the  result  of  indiscriminate  change — a 
rush  of  a parcel  of  wilful  schoolboys  to  overturn 
and  demolish  everything  their  astute  forefathers 
had  matured  ; and  this  in  the  most  naturally 
artistic  country  under  the  sun. 

When  it  is  considered  that  the  very  first  effect  of 
the  introduction  of  Japanese  art-production  in  ? 
England  was  a wholesale  effort  to  reproduce  it- 
and  copy  it ; when  it  is  seen  that  this  has  had  a- 
most  marvellous  and  widespread  influence  upon* 
our  own  decoration,  design,  and  colour,  for  house- 
hold, dress,  and  architectural  purposes ; it  must 
be  admitted  that  there  is  sometlung  worthy  of 
attention  in  the  civilisation  of  a people  whose  art 
was  competent  to  produce  such  an  effect ; and  it  is 
to  be  rejoiced  at,  rather  than  deplored,  that  the 
effort  to  copy  and  reproduce  Japanese  design  has 
ever  signally  failed. 

Let  us  rather  continue  to  look  to  J apan  for  its 
beautiful  ware,  and  let  us,  also,  learn  to  duly  appre- 
ciate its  best  work,  and  endeavour  to  induce  its 
people  to  go  back  to  their  old  art,  rather  than 
continue  to  sink,  step  by  step,  in  producing  a 
meretricious  hybrid  style  of  manufacture,  tliat  is 
neither  Japanese  nor  English. 

Art  patronage  in  Japan  was  centred  at  the  old 
court  Kioto.  The  chief  ruling  clan,  the  Toku- 
gawa,  and  the  great  nobles,  vied  in  supporting  art. 
The  lesser  nobles,  the  gentry,  and  the  wealthy 
traders  also  contributed  largely  to  its  universal 
spread.  An  artist  of  repute  was  ever  welcome 
and  well  received,  and  was  never  left  with  an 
empty  purse. 

The  old  nobility  had  amongst  their  retainers 
numerous  clever  artists,  and,  at  their  entertain- 
ments, these  would  exhibit  their  skill'  for  the 
! amusement  of  the  patron  and  his  guests.  Whether 
' residing  at  their  own  provincial  fortified  reridences 
in  state,  or  during  the  period  of  their  enforced 
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residence  in  tlie  city  of  Yedo,  a numerous  following 
of  men  of  letters  and  artists  always  surrounded 
the  great  personages. 

Much  of  the  old  art  work  was  a “labour  of 
love,”  and  the  leisure  occupation  of  poor  gentle- 
men; sometimes,  of  rich  amateurs.  Every  detail 
was  carefully  executed ; there  was  no  eager  haste 
to  get  rid  of  it,  in  exchange  for  the  money  of  the 
hated  foreign  intruder.  The  object  would  be  seen 
by  art  patrons  and  admired,  whereas  the  article 
for  foreign  sale  brought  no  reward  beyond  the 
pecuniary  recompense ; it  went  away  amongst 
strangers,  it  was  never  seen  by  those  who  could 
appreciate  its  best  points,  and  it  is,  therefore,  not  to 
be  wondered  at  that  it  was  inferior  to  the  article 
made  for  the  native  art  patron. 

The  beautiful  work  made  for  the  Japanese  them- 
selves would  be  submitted  to  a circle  of  admiring 
fellow-countrymen.  The  art  collector  would  have 
around  him  friends  who,  like  himself,  appreciated 
the  best  efforts  of  their  own  people.  This  praise 
from  compatriots  of  high  position,  men  of  refined 
tastes,  good  culture,  and  great  influence,  affected 
the  art  worker  in  J apan  as  it  would  the  artist  of 
noble  aspirations  in  any  other  country.  Art 
objects  were  handed  round  the  circle  at  such  social 
re-unions,  passed  from  hand  to  hand  with  due  care 
and  elaborate  ceremony,  duly  and  intelligently  cri- 
ticised, wiped  with  soft  silk,  and  carefully  returned 
to  their  silk-padded  coverings,  placed  in  packing- 
boxes,  and  restored  to  the  care  of  the  fire-proof 
store-house  at  once.  Thus  it  is,  that  these  trea- 
sures have  found  their  way  to  us  in  such  a perfect 
state  of  preservation.  It  only  remains  for  us  to 
fully  understand  now  what  was  the  intent  of  the 
designer  and  artist. 

The  objects  most  prized  in  Old  Japan  were  not 
the  articles  so  commonly  seen  amongst  us  here,  so 
profusely  displayed  in  the  windows  of  tea-dealers 
and  mercers — not  even  the  lacquer  ware  we  so  prize 
ns  old , and  have  to  pay  such  high  prices  for. 

It  was,  first  of  all,  old  swords,  sword  mountings, 
tobacco-pipe  and  pouch  mountings,  pocket-book 
mountings,  beads,  the  buttons  called  “ Nedza- 
kies”— those  quaint  and  curious  bits  of  carving, 
many  of  which  are  gems ; fans,  with  autographs 
and  seals,  sketches  by  personages  of  note,  ancient 
and  modern,  old  scrolls,  albums  of  beautiful 
sketches,  Chinese  or  Japanese  poetry,  written  in 
any  one  of  the  many  curious  styles,  fantastical, 
large  and  small,  from  characters  each  several 
inches  square,  to  entire  poems  within  the  area  of  a 
superficial  inch. 

Such  were  some  of  the  art  objects  that  were  the 
delight  of  the  cultured  people  of  feudal  times  in 
Old  Japan.  Some  gathered  shells,  pebbles,  or 
geological  specimens ; some  affected  botany ; nearly 
all  loved  floriculture ; while  a few  defied  the 
Budhist  prohibition  against  the  destruction  of  life, 
and  collected  insects.  A few  practised  some 
genteel  pursuit,  which  they  learned  through  the 
Dutch.  Amateur  photography  was  one  of  the 
most  recent  of  these  hobbies.  Every  gentleman  in 
Japan  had  a hobby;  while  the  maiden  and  the 
matron  boasted  of  their  skill  in  some  especial  lady- 
like accomplishment,  musical,  poetical,  or  more 
practical  and  domestic. 

The  artist  and  man  of  letters  of  Old  J apan,  like 
liis  impecunious  brother  in  other  countries,  was 
usually  a living  evidence  of  the  truth  of  the  old 


Japanese  adage,  that  “when  the  rich  arc  stingy, 
the  scholars  are  destitute.”  But  the  really  clever 
artist  was,  as  I have  already  said,  welcome  every- 
where, especially  when  guests  were  to  be  enter- 
tained. 

Specialists  would  exhibit  their  skill,  prefacing 
their  feats  with  elaborate  preparation,  but  o-.ost 
frequently  executing  them  with  the  simplest 
means  ; Tours  de  force,  rapid  splashes,  darts, 
dashes,  and  sweeps  of  the  brush,  that  w*  re  most 
puzzling,  often  until  the  final  touch  completed  the 
design.  A dragon  was  commenced  by  a vigorous  , 
splash,  a dash  ; and  a steady  movement  of  the 
brush,  with  a regular  backward  movement,  gave  the 
exact  idea  of  scales,  and,  when  the  ink  was  ncirly 
expended,  a few  sweeps  of  the  partially  dry  brush, 
and  the  clouds  were  depicted. 

A single  brushful  of  ink  would  be  carried 
round  and  round  in  concentric  rings,  and  a twirl- 
ing sweep  would  then  complete  a sketch,  like  the 
grenade  in  a forage  cap,  which  is  the  conventional 
emblem  of  the  human  soul,  as  it  leaves  the  earthy 
tenement  at  death. 

After  the  exhibition  was  concluded,  the  artist 
joined  the  circle,  the  cup  passed  round  right  merrily, 
ever  replenished  by  the  hands  of  youth  and  beauty 
gaily  robed.  Music  and  dancing  were  performed  by 
professionals,  and  jest  and  poetry,  were  often  tin; 
burden  of  the  discourse ; and  sometimes  the  guests 
and  dancers  would  play  forfeits,  a game  like  the 
Italian  raoro  being  most  popular. 

Skilled  artisans  were  readily  accorded  personal 
interviews  with  the  highest  personages  ; and  clever 
mechanics,  foremen,  and  master  tradesmen  were 
most  independent  fellows  in  Old  Japan. 

The  “ Daiku  San  ” (Master  the  great  Mechanic), 
as  the  carpenter  and  house-builder  is  called,* 
especially  considers  himself  entitled  to  “give  him- 
self airs,”  and  carries  his  head  high.  He  is  architect 
and  contractor,  generally  sub-letting  the  details  of 
the  contract  to  the  various  branches  of  the  trade. 

There  does  not  appear  to  have  been  a)iy  officially 
recognised  system  of  art  education  in  Japan  ; the 
ancient  bureau,  that  was  subsequently  (to  a.d.  808) 
incorporated  with  the  department  of  architecture 
and  repairs  of  the  palace,  merely  supplied  sinecure 
positions  for  artists  of  eminence. 

Artists  served  a kind  of  apprenticeship  to  dis- 
tinguished teachers.  Wealthy  amateurs  took  lessons 
privately.  Standard  works  of  art  were  studieJ, 
while  poetry  and  classical — as  well  as  popular — 
literature  were  subjects  with  which  it  was  neces- 
sary to  have  an  intimate  acquaintance.  Many 
handbooks  of  art  exist,  some  very  aTicient  treatises 
have  been  reprinted,  and  several  independent 
works  teach  by  series  of  progressive  lessons, 
founded  on  some  ancient  system  of  classification,  i 
The  various  branches  of  art  are  divided.  First,  I 
there  are  progressive  lessons,  from  straight  lines  to  j 
curves,  then  broken  lines,  the  combinations  of  lines 
and  curves,  and  so  on,  gradually,  until  trees, 
branches,  and  foliage  are  correctly  drawn.  Leaves 
are  dissected  and  shewn  in  outline,  and  then  filled 
in,  both  the  upper  and  under  sides,  curved,  and  in 
various  positions.  Birds,  also,  are  dissected ; details 
of  claw,  beak,  head,  and  plumage,  all  minutely 


* Further  information  on  these  points  will  he  found  in  the 
Builder  for  May,  1879,  in  articles  on  “Theatres,”  “Artisan  of 
Japan  and  His  Work,”  “ Constructive  Art  in  Japan,”  &c. 
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traced,  first  separately,  and  then  CDinbined;  the 
various  positions — in  flight,  and  at  rest,  and  fore- 
shortening— are  all  illustrated.  The  so-called 
natural  elements,  water  at  rest,  the  torrent  and 
j the  stormy  wave,  wind  and  rain,  each  in  its  vary- 
ing mood,  are  all  accurately  depicted. 

This  very  important  point  appears  to  have 
escaped  the  notice  of  my  predecessors,  who  do  not 
seem  to  have  known  of  this  progressive  Art 
teaching,  and  I have  already  pointed  out  this 
matter  to  several  writers  on  Japanese  Art  and 
other  subjects. 

I Thus  it  is  that  the  Japanese  artist  is  taught 
to  represent  sunshine  and  haze,  winter’s  snow 
and  summer’s  flowers,  the  vagueness  of  dark 
night,  moonlight  and  its  shadows,  fleecy  clouds 
and  thunderstorms.  Further  on,  combinations  are 
dealt  with,  when  lessons  as  to  seasonable  plants, 
and  as  to  insects,  birds,  and  other  objects  of 
animated  and  inanimate  nature  are  given.  Eules 
and  instructions  as  to  the  proper  groupings  for 
the  various  seasons,  and  also  the  conventional  and 
arbitrary  couplets  and  triplets  so  commonly  seen  in 
Japanese  design  in  lacquer,  ceramic,  and  bronze 
work,  are  also  provided. 

I The  following  combinations  are  most  frequently 
I met  with  in  Japanese  design  ; — 

“Phoenix  and  Paullownia  imperialis.”  This 
design  is  to  be  seen  embroidered  on  the  imperial 
robes,  and  on  them  only,  but  is  frequently  depicted 
on  fans,  screens,  and  hanging  scrolls  ( ‘ ‘ kakemono  ” ). 

“ Pinetree  and  Stork.”  Both  emblems  of 
longevity,  a common  design,  and  most  frequently 
used  in  the  embroidery  of  robes  presented  to  new- 
born babes,  and  on  other  articles,  lacquer  ware,  &c., 
for  festive  occasions. 

“ Peony  and  Chinese  Lion.”  The  peony  is  a 
design  usually  sketched  on  large  articles,  such  as 
screens  at  the  entrance  of  temples  (“  tsui-tate”)  or 
on  panels,  ceilings,  &c. 

“Bamboo  and  Sparrow,”  both  being  of  a mild 
and  gentle  nature,  a design  to  be  seen  in  em- 
broidery, fans,  screens,  and  household  furniture. 

“ Equisetum  (scouring  rush)  and  Rabbit.”  It 
is  supposed  that  there  is  an  “usagi”  (hare  or 
rabbit)  in  the  moon  which  scours  it  with  the 
dried  “ Tokusa,”  a design  found  on  a variety  of 
articles. 

“ Willow  and  Marten  (or  Swallow).”  The 
willow  waves  in  the  breeze,  the  swallow  flits  to 
and  fro,  a favourite  design  for  fans. 

“ Stag  and  Maple.”  Maple  leaves  turn  red  in 
autumn  and  the  stag  in  autumn  calls  the  doe. 
There  is  a play  in  the  idea  of  the  colour  (“  iro”)  of 
the  leaf  changing,  and  the  love  (“  iro”)  of  the 
deer ; generally  sketched  in  screens,  &c. 

“ Lespedezaand  Sleeping  Wild  Boar.”  The  wild 
boar  generally  makes  its  bed  in  clusters  of  “ hagi.” 

“ Cherry  and  Pheasant.”  The  ^5r?m?(.s  pseudo- 
cerasus,  cultivated  solely  for  its  bloom,  is  associ- 
ated with  the  gorgeously  plumed  pheasant, 
generally  used  in  embroidery  and  coloured  de- 
signs. 

“Plum  and  Xightingale.”  The  plum  tree, 
called  “ the  poets’  favourite  tree,”  in  allusion  to 
the  verse  composed  in  honour  of  Naniwa  no  Oji 
(afterwards  Xin  toku  Ten  O)  by  Oni  (or  Wa  ni). 
The  nightingale  is  fond  of  song  or  verse ; one  of 
the  most  frequent  designs. 

“ Moon  and  Cuckoo.”  In  allusion  to  Yorimasa 


and  his  verse  when  he  slew  Xuye,  the  design  is 
usually  a bird  flying  across  the  crescent  moon. 

“Rushes  and  Geese.”  Geese  flying  long  jorn-neys 
carry  rushes  in  their  beaks,  and,  before  resting  on 
the  water,  drop  the  rush,  and  then  alight  upon  it ; 
an  allusion  to  the  care  to  be  taken  in  choosing  a 
resting-place. 

“ Chrysanthemum  and  Fox.”  Hanzoku  Tai-shi, 
prince  royal,  was  bewitched  by  the  nine-tailed  fox, 
in  the  form  of  a lovely  damsel.  He  made  her  his 
mistress.  One  day  she  fell  asleep  in  a bed  of 
chrysanthemums,  resuming  the  normal  shape  of 
a fox.  He  shot  at  it  with  a bow,  and  hit  it  in  the 
forehead.  Xoticing  his  mistress  afterwards  to  have 
a wound  on  her  temple,  this  led  to  the  discovery 'of 
her  being  a fox. 

“Bamboo  and  Tiger.”  Tigers  feared  the 
elephants,  and,  therefore,  hid  in  the  bamboo  jungle. 
This  design  is  often  seen  on  screens. 

“Peach  Trees  and  Oxen.”  There  is  an  tldl 
Chinese  saying,  “ Turn  the  horse  loose  on  the^ 
flower-covered  mountain,  and  the  ox  into  the  peaeh 
orchard.” 

“ A Dragon  Crossing  the  Summit  of  Fuji  yan>a 
on  the  Clouds.”  Small  snakes  become  dragons, 
and  an  abject  mortal  often  becomes  an  exalted 
person,  rising  to  a great  height,  and  ea'^ily’^  sur- 
mounting the  greatest  obstacles:  an  emblcih  of 
success  in  life. 

“Long-armed  Ape  and  the  Moon.”  It  sees  tl  c 
reflection  of  the  moon  in  the  water,  and  endeavours 
in  vain  to  gra<5p  it. 

“ The  Mulberry  and  the  Goat.”  Goats  are  foU'd 
of  this  plant,  and  its  product  paper. 

Xo  mistakes  are  permitted  as  to  seasons  and 
the  appropriate  objects.  Conventionalised  ideas 
appear  in  the  accepted  form  in  many  common 
designs  and  groupings,  but  the  artists  of  Old 
J apan  are  above  being  led  by  any  canon  that  does 
not  permit  of  an  appeal  to  nature’s  hand-book  of 
art,  with  the  glory  and  charms  of  which  they  arc 
ever  surrounded.  Theoretical  to  a fault,  and 
systematic  even  in  their  love  of  variety,  colour, 
and  form,  the  Japanese  artists,  nevertheless,  are 
no  mere  servile  copyists  of  nature,  like  their  neigh- 
bours the  Chinese.  They  clothe  nature  with  the 
full  wealth  of  their  ideal  conceptions,  and  eo 
confer  upon  it  their  own  mental  indi\dduality. 

Various  schools  of  art  have  arisen,  and  for  a 
time  flourished,  during  the  past  ten  or  twelve 
centuries,  of  which  even  a mere  enumeration, 
cannot  be  attempted  here.  Foreign  influence, 
supported  by  some  leading  patron  of  art,  may  for- 
a time  have  kept  up  some  peculiar  or  alien  sty^. 
The  popular  desire  was  for  broad  and  vigorous, 
treatment,  with  the  most  marked  disapproved  of 
any  re-touching,  and  other  cloaks  for  the  nume- 
rous sins  of  omission  and  commission  of  the 
artist  tjTO,  which  were  held  to  be  reprehensibly 
inartistic. 

We  must  learn  what  not  to  look  for,  and  vrhat 
not  to  expect,  in  such  an  art  as  this.  I may 
destroy  more  than  one  fool’s  paradise,  when  I say 
that  observers  will  seek  in  vain  for  many  attribrtt^s^ 
that  we  hold  in  the  highest  esteem.  But,  in  doing' 
this,  I give  more  than  I destroy,  if  I succeed  in. 
pointing  out  that  there  is  much  to  be  learned 
that  is  worthy  attention,  although  as  yet  inclosed  in 
a sealed  book  to  even  those  few  artists  who  have 
already  devoted  their  attention  to  Japanese  design, 
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As  a fitting  supplement  to  our  higher  and  more 
aesthetic  realisation  of  classic  art,  Japanese  art, 
colour,  and  design  may  be  made  to  teach  a useful 
lesson.  It  is  really  wonderful  that  the  art  of 
this  people  is  what  it  is,  considering  the  many 
great  obstacles  they  have  had  to  contend  with. 
Ever  liable  to  sudden  destruction  by  shocks  of 
earthquake  and  the  continued  alarm  of  fire,  that 
next  most  terrible  and  mischievous  enemy  to  house- 
hold art,  the  Japanese  thought  that  if  they  were 
not  burnt  out  of  house  and  home  more  frequently 
than  “once  in  seven  years,”  as  the  old  adage  says, 
“they  were  fortunate,  indeed.”  Subject  to  being 
roused  up  frequently  in  the  middle  of  the  night,  and 
obliged  to  flee  to  a distance,  alarmed  by  the  fire- 
bell,  and  taking  away  hastily  all  the  most  valuable 
moveables;  can  it  be  wondered  at  that  these  people 
limited  their  art  to  the  decoration  of  certain 
articles,  of  which  the  more  valuable  are  portable, 
or,  at  any  rate,  moveable.  If  we  remember  that 
they  are  obliged  to  keep  their  household  treasures 
carefully  packed  away  in  fire-proof  store-rooms, 
never  having  in  common  use  any  but  those 
employed  for  the  simplest  necessities,  must  we  not 
be  surprised^with  the  singularly  powerful  aesthetic 
and  artistic  constitution  which  has,  nevertheless, 
preserved  and  perfected  an  art  that  has  of  late 
comj)letely  overwhelmed  us  here. 

It  is  not  necessary  to  discuss  further  the  broad 
question,  and  to  deal  Vvdth  the  technical  defects 
or  points  of  excellence  in  the  Art  of  Japan,  nor 
is  it  my  desire  to  preach  the  universal  copying  of 
an  alien  art,  but  only  to  point  out  W’hat  is  hidden 
to  those  who  have  not  had  the  opportunities  I have 
had  to  see  that  art  untainted  by  the  natives’  recent 
rage  for  innovation  and  change. 

I regret  much  to  see  the  Japanese  efforts  to  copy 
our  art,  and  I rejoice  at  the  failures  in  England  to 
copy  J apanese  art.  They  fail,  as  we  do,  in  this 
copying  without  understanding  the  art  motive,  or 
having  a knowledge  of  the  originals,  or  compre- 
hending the  fitness  of  things  copied.  I would  not 
teach  any’-  royal  road  to  mere  reproduction,  but  I do 
think  there  is  a wide  field  open  for  an  enthusiastic 
admirer  to  point  out  the  real  value  of  J apanese  art, 
to  indicate  the  intention  of  the  native  artist,  and  to 
explain  the  poem  or  legend  that  has  formed  the 
inspiration  of  the  sketch.  A high  authority  has 
said  that  it  would  be  a noble  mission  for  anyone 
Avho  would  devote  time  and  energy^  to  the  accom- 
plishment of  this  task.  When  the  hitherto 
hidden  movements  of  art-thought  of  the  Japanese 
is  understood,  their  work  will  assuredly  be  better 
appreciated  tli'in  it  has  yet  been.  Any  object  of 
Japanese  ware,  even  the  commonest,  would  most 
probably  be  found  to  be  decorated  with  a sketch, 
however  rough,  that  constitutes  a scene  in  an 
idydl  or  a legend,  or  that  illustrates  some  poetic 
or  historic  allusion. 

As  we  are  now  ignorant  of  all  this  hidden  mean- 
ing, we  lose  the  pleasure  that  a,  cultivated  native 
derives  from  the  wnrk.  Our  mere  visual  sense  only 
is  exercised,  and  we  are  often  interested  merely  by 
the  novelty,  or  blindly  follow  in  the  track  of  a 
passing  fancy  and  fashion,  vdthout  being  truly 
pleased  by  the  drawing. 

When,  however,  we  come  to  know  that  the 
woman  -wearily^  trudging  through  a snowstorm, 
with  three  children,  is  the  mother  of  the  infant  she 
carries,  and  that  that  infant  became  the  great 


Mongol  conqueror,  Gerghis  Khan,  w'e  dc."i:e  to 
know  more  of  the  stoiy. 

A bird  flying  across  the  crescent  moon  calls  to 
mind  the  following  legend  of  the  brave  Yori  Alasa. 

About  the  y^ear  A.D.  1153,  the  Emperor  Nari- 
hito  fell  sick,  and  the  doctors  could  not  discover 
the  nature  of  his  malady.  Every  night  the 
Emperor  was  stricken  with  a horrible  nightmare, 
and  some  of  the  night-watch  noticed  a dark  cloud, 
which  appeared  to  move  towards  the  “Dairi” 
(Imperial  residence).  Presently,  it  rested,  and 
above  the  cloud  shone  out  two  fiery  orbs.  A 
brave  wmrrior  and  celebrated  archer,  Yoriuiasa, 
was  chosen  to  destroy  the  evil  thing.  For  three 
nights  he  kept  watch,  with  a powerful  bow  and 
a few  trusty  three-feet  shafts,  feathered  with 
the  plumes  of  the  pheasant,  a keen  blade  in  his 
girdle,  and  his  follower  armed  with  a trusty  sword. 
They  awaited  the  cloud,  and,  when  it  appeared, 
Yorimasa,  with  steady'-  aim  and  his  full  power,  bent 
his  bow,  and,  as  he  delivered  the  arrow,  breathed 
after  it  a soldier’s  pray’er,  “ Kamu  Hachiman 
Dai-bo-satz  ” (I  x^-ay  to  the  great  Hachiman).  One 
of  the  bright  orbs  was  immediately  extinguished, 
and  with  horrid  noises,  there  fell  down  a lingo 
animal,  and  Yorimasa  rapidly  drove  his  swoid  to 
the  hilt  into  the  beast  nine  times.  The  peo]4e  of 
the  palace  discovered  the  dead  thing  to  have  a 
monkey-like  head,  the  body  and  claws  of  a tiger, 
and  a tail  like  that  of  a huge  venomous  serpent. 
The  “ Shill-jo,”  wishing  to  reward  Yorim.asa, 
gave  him  a celebrated  sword,  called  “ Shishi  no  O ” 
(the  king  of  wild  boars).  Besides,  knowing  that 
he  secretly  loved  Ayame*  no  Mave,t  and  that  the 
love  was  returned,  he  bestowed  her  on  Yorimasa. 
The  “ Kuge,”  who  was  appointed  “Ben  kan,” 
or  Imperial  deputy,  to  iiresent  the  sword  to  Yori- 
masa, aware  of  his  reputation  as  a poet  as  well  as 
of  a brave  man,  bethought  him  of  trying  a verse. 
Just  at  that  moment  a cuckoo  was  heard,  giving 
him  the  key-note — 

Ilo-to-to-gi-su  ■ 

Aa-o  mo  ku-mo  i ni 
T-gu-ru  ka-na. 

Immediately'',  Yorimasa  answered  him — 

Yu-mi  ha-ri  ts-u-ki  no 
A-ra  ni  ma-ka-se-te  ; 

making  up  a complete  verse  of  31  syllables.  His 
scholarly  readiness  and  wit  increased  his  reputation 
as  a soldier. 

The  literal  rendering  of  this  verse  is — 

Tlie  cuckoo 
Above  the  clouds 
How  does  it  mount. 

The  waning  moon 
Sets  not  at  will. 

but,  in  reference  to  the  royal  favour  won  by  the 
archer,  it  is  also  taken  to  imply — 

Like  the  cuckoo 
So  high  to  soar, 

How  is  it  so  ? 

Only  my  bow  I bent, 

That  sent  the  shaft. 

A combined  triplet- emblem  of  Bamboo,  Pine,  and 
Flowering  Plum  Tree,  is  held  to  be  especially 
suitable  for  festivals  or  auspicious  occasions,  such 


* Ayame,  the  blossom  of  the  Calar.uis  aromaticus,  or  flowing 
sweet  flag.  Female  names  were  u.sually  derived  from  flowers. 

t Mayei^  the  ancient  afnx  to  female  names.  HUne  was  only 
used  for  the  daughters  of  men  of  rank. 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  April  9,.  1880. 


425 


as  marriage.  A little  bird  perched  on  a blooming  ^ 
plum  tree  is  an  allusion  to  the  poem  : — 


! na.ru  same  ni 
Shippori  iiiu-iu-u, 

I Uguisu  no 
) Ha  kase  in  ni  yo  wo. 
I Ume  ga  ka  no, 

Hana  ni  tawa  mtirc, 
Shiwo  rashi  ya ; 

I Kotori  de  saye  mo, 

I Hito  suji  ni 
I X^ura  sadamm-u, 

' Ki  wa  hi  totzii. 
AVatashia  uguisu, 
Nushi  wa  ume. 


With  vernal  showers, 

W et  and  drooping. 

The  niglitingale 

Fans  (with  its  wings)  the  fragrant  air, 
Redolent  with  perfumed  plum. 

By  the  flowers’  nectar  entranced, 

Of  all  else  oblivious. 

Tho’  but  a tiny  bii’d, 

AVere  my  future  thus 
Ever  unchanged, 

In  single  mindedness. 

Oh,  were  I but  the  Xightingalc, 

And  you  (my  love)  tlie  flower.s. 


Yagate  Ever  like  this  j 

Oshiku  bai.  The  sweet  dream  of  Oshiku. 

Ja  wai  ja  na.  Ah,  indeed,  ’tv.  ere  bliss. 

Innumerable  instances  of  this  kind  might  be  j 
adduced.  It  is  in  the  poimlar  literature  of  the  | 
people  chiefly  that  such  are  to  be  found.  A nation  ; 
of  great  readers,  ivith  an  extensive  popular  and  | 
clas.sic  il  literature,  supplied  with  all  the  standard  | 
works  by  the  numerous  circulating  libraries,  at  a 
charge  that  is  not  prohibitory  to  the  poorest  even, 
prince  and  peasant  alike  have  access  to  the  rich 
stores  of  folklore  and  Eastern  tale,  and  even  more 
solid  mental  nourishment.  Old  and  young  of  both 
sexes  eagerly  peruse  the  pages  of  the  popular 
writers,  and  the  books  are  brought  to  the  houses 
for  exchange.  The  connection  between  the  litera- 
ture and  art  of  the  people  is  veiy  close.  It  is,  pro- 
bably, the  curiousl}’’  complex  nature  of  the  ideo- 
graphic Chinese  character  that  establishes  this 
connection.  While  the  hand  becomes  accustomed 
to  the  use  of  the  brush  in  forming  the  complete 
charactei’S,  the  eye  and  mind  are  trained  to  the 
deeper  meanings  of  them.  Inversion  of  its  phonetic 
.and  its  ideographic  values  are  not  only  common, 
but  their  attainment  is  studiously  aimed  at  in 
poetical  composition. 

A literature  written  in  a character  that  is 
founded  on  an  elaborate  hieroglyphic  system,  and  i 
only  to  a small  extent  phonetic,  of  necessity  must  j 
have  a very  powerful  influence  on  the  a,rt  of  the 
people. 

Floral  forms  have  a high  importance,  and 
widely  affect  the  minor  details  of  decorative 
art.  The  arrangement  of  flowers  is  also  re- 
duced to  a system,  taught  in  progressive  les- 
sons ; the  natural  forms  of  the  various  plants 
are  altered,  but  with  an  art  that  conceals  the  effort. 
Daily  accustomed  to  these  floral  arrangements, 
backed  with  hanging  scrolls  of  a Chinese  poem  or  j 
w’ith  an  ailist’s  sketch,  in  the  hallowed  nook  that 
exists  in  every  Japanese  sitting-room,  tho  mind 
grow'S  accustomed  to  these  objects.  Every  house 
has  a little  bit  of  garden  ; if  ivithout  room  for  more, 
a box  is  found,  containing  a miniature  garden  in 
the  area  of  a few  superfleial  inches. 

It  is  thus  seen  that  there  ivas,  and  is,  as  a deep 
cirrent,  a strong  love  of  nature  flowing  through 
this  people’s  art  instinct.  Periodical  holidays 
furnish  but  an  excuse  to  dress  up  and  have  a day’s 
outing  ; even  a visit  to  a shrine  or  a temple  is  ever 
attractive.  Going  to  church  is  no  mere  dull  prosaic 
routine  of  duty.  The  flowers  of  the  season,  from 
spring  to  autumn,  furni.sh  periodical  excuse  for 
these  festive  picnics.  Pilgrimages  to  distant  shrines 
give  opportunities  to  visit  beautiful  or  grand  | 
scenery,  and  celebrated  places.  i 

Delighting  to  look  at  scenery  from  a high  point,  ! 
the  popular  pictoral  art  may  have  been  influenced  j 


by  this  peculiarity.  Thus  Ave  see  that  their  love  of 
nature,  of  floAvers,  and  j)oetry,  Avas  so  intermingled 
Avith  their  domestic  life  and  their  art,  their  literature 
and  poetry,  that  it  is  difficult  to  draAA’’  the  line  where 
art  begins  and  ends. 

Someone  has  said  he  preferred  the  songs  of  a 
people  to  their  history,  so  I venture  to  give  the 
literal  rendering  of  a few  from  Japan.  The  fol- 
loAving  is  the  most  ancient  poem  of  J apan,  attributed 
to  a pre- historic  semi- divine  personage  ; — 


Ya  kiimo  tatzu 
Idzunio  yayegalci 
Tsunia  komi  ni 
Ya  ye  gaki  tskuru 
Sono  yaye  gaki  v.  o 


Countless  piling  clouds 
Idzuino  envelopes. 

Thus  my  spouse  encase, 

A cordon  round  her  raise 
That  my  true  love  developcs. 


He  rescued  a maiden  from  being  sacrificed  to  the 
demon  of  the  mountains,  and  took  her  to  Avife. 

The  son  of  tho  Emperor,  about  A.D.  110,  return- 
ing Auctorious  from  the  North,  composed  the 
folio  Aving : — 


Ni  i hari  ya 
Tsukuha  wo  ideie 
Ecu  ya  ka  ne  tsu  ru 


Kaga  na  yetc 


Since  o’er  the  paths 
Of  Skuba-hill  we  went, 

How  many  nights  in  slumber 
have  we  spent  ? 

Count  them. 


His  retainer  replied — 

Yo  ni  wa  ko  ko  no  yo  Nights  there  were  nine. 

Hi  ni  wa  to  o ka  avo.  Daj's  there  were  ten. 


There  is  a play  on  Avords  in  these  poems,  AA'hich 
however,  it  is  utterly  impossible  to  render  Avithout 
the  Chinese  character  and  elaborate  explanation. 

Wa  ni,  the  Chinese  scholar,  who  Avas  the  means 
of  Chinese  literature  becoming  popular  in  Japan, 
about  A.D.  284,  composed  this  : — 


Nani  wa  dzu  ni 
Saku  ya  kono  hana 
Fu  yu  gomori 
Ima  wa  liaru  be  to 
Saku  ya  kono  hana. 


In  Naniwa  (O.saka) 

The  flowering  plum 
This  Avdnter  has  not  budded  : 
Rut  now  that  spring  has  come. 
The  trees  arc  blossom-studded. 


The  lady-love  of  tho  Emperor  Inkio  (412  to  453) 
wearily  Avaited  for  his  return  from  the  wars.  A 
spider,  hanging  from  the  coiling,  gave  her  a sub- 
ject for  this  impromptu:  — 


AA'aga  seko  ni 
Kubeki  yoi  nari 
Ra  saga  ni  no 
Kumo  no  furu  mai 
Kanete  shh'ushi  mo. 


To  me  my  love 
This  eve  should  come. 
Like  tiny  crab 
This  spider  moves. 

Yet  to  me  presage  gives. 


Ota  Dokwan  accosted  a rural  maiden  one  aaIu- 


ter’s  day,  many  centuries  ago,  in  the  Aucinity  of 
Yeddo,  and  asked  for  a rain-coat.  She  replied 
Avith  the  following  thirty-one  syllable  verse.  He 
Avas  so  smitten  with  her  Avit  and  rustic  beauty, 
that  her  fortune  was  soon  settled,  and  ho  became 
a patron  of  men  of  letters  through  her  influence. 


Nana  ye  ya  yc 
Hana  wa  sake  domo 
Yama  buki  no 
Alino  no  stotzu  da  nc 
Naki  yo  kanashi 


Seven  or  eight  petal 
Flowers  bloom ; 

The  kerla  ja-ponica  . 
Has  no  berry  or  sf&d-  - 
A sorry  sight. 


or 


AAliat  I have  not  I cannot  lend.’ 

Though  flowers  bud  and  expand 
In  this  lone  mountain  valley  end, 

A rain-coat  there  is  not  to  hand, 

For  which  I a)u  deeply  grieved. 


The  j)lay,  or  inA'orsion  of  sound  and  sense,  in  the 
original  contains  personal  allusion,  as  Avell  as  play 
upon  AVords. 

This  is  a ccm.non  spring  verse — 


Ume  wa  sai  taka 
Sakura  wa  mada  kaiena, 
Yanagi  ya  nai  yo  nai  yo 
Kase  shidai, 

Yama  bukia  uwakc  de 
Tro  bakari, 

Rhion  gai  na. 


The  plums  have  blossomed 
The  cherries  not  yet ; 

Tho  willows  sway 
As  the  Avind  directs. 

The  kdrli  inconstant 

Love  and  colour' affects. 

Oh  : but  it  can’t  be  helped. 
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I will  give,  as  a last  specimen,  an  impromptu  a 
Japanese  nobleman  composed,  when  I told  bim  my 
desire  to  reach  the  heart  and  learn  the  art-thought 
of  his  people. 


Yamato  uta 
Oshite  shiraruru 
Adznsa  Yiimi 
Hiku  ya  sawa  naru 
Hito  no  kodoro  mo 


Of  * Yamato’ s muse 
A knowledge  acquire, 

The  bow  strung  for  use 
May  he  bent  at  desire, 

The  heart  of  people  is  reached. 


There  is  a poem  of  31  syllables,  in  five  lines  of 
o,  7,  5,  7,  7-syllable  lines,  that  may  be  read  in  ten 
different  ways  by  simply  altering  the  arrangement 
of  the  lines,  each  arrangement  giving  a totally  dis- 
tinct poetical  idea. 

The  folk-lore  fumisbes  a fruitful  source  of 
artistic  motive,  but  I necessarily  leave  what  I desire 
to  say  concerning  that  for  the  pages  of  a volume 
that  I have  in  preparation. 

The  proverbial  lore  is  also  a prolific  field,  as  is 
characteristically  shown  in  the  following  specimens  : 
Selection  of  Japanese  Peoveebs. 

“ If  dogs  go  about,  they  must  expect  the  stick.” 
“Before  argument,  proof.” 

“ Before  flowers,  dumplings.” 

“ Hated  children  fear  not  the  world.” 

“ Thankless  labour  gains  fatigue.” 

“ To  speak  loud,  and  purse  the  lips.” 

“Eubbish  accumulated,  a mountain  arises.” 

“Lepers are  envious  of  those  with  sores.” 

“Through  the  hollow  of  a rush  to  view  the  heavens.” 
“ Good  physic  is  bitter.” 

“ Be  careful  to  be  careful.” 

“ Offensively-smelling  people  are  unconscious  of  it.’’ 
“ Cheaply  purchased,  money  thrown  away.” 

“ To  give  in  and  to  win.” 

“Above  the  eye  a wen.” 

Domestic  felicity  and  contentment  must  have 
been  important  factors  in  the  art-thought  of  the 
people ; the  aesthetic  artistic  constitution  may  never 
have  been  very  highly  stimulated,  as  it  is  often 
with  our  artists,  yet  the  natives  of  all  classes  were 
ever  within  the  circle  of  refining  influences.  The 
sons  and  daughters  of  the  lowly  were  constantly 
holding  intercourse  with  the  cultivated,  and  it  was 
common  for  those  of  wealth  and  position  to  have  a 
numerous  retinue  of  their  social  inferiors,  Avho 
accepted  the  nominally  semi- menial  positions,  for 
the  sake  of  the  culture  to  be  gained  by  such  intel- 
lectual home -life. 

That  home-life  and  domestic  felicity  varied 
very  much  from  ours  is  not  to  be  wondered  at,  but 
I must  do  the  people  of  Japan  the  scanty  justice 
to  say  that,  with  all  the  freedom  and  much  talked- 
of  laxity,  there  was  a very  high  tone  of  social 
morality  practised.  The  Japanese  have  never 
been  unclean  birds,  defiling  their  own  nests.  There 
has  always  been  a perfect  system  of  discipline,  an 
unfailing  courtesy,  and  mutual  considerations,  and 
the  somewhat  public  life,  even  indoors,  precluded 
the  exercise  of  that  selfishness  in  the  home  circle 
but  too  sadly  common  in  many  other  civilised  lands. 

Art  patron  and  art  worker  were  alike  surrounded 
with  the  means  of  thoroughly  enjoying  life ; youth- 
fulness was  not  suppressed,  and  age  was  dignified, 
yet  ever  happy,  on  seeing  the  young  happy  also. 
At  an  early  age  in  Japan  the  heir  is  appointed, 
and  the  senior  retires  from  the  active  participation 
in  the  cares  of  life  as  soon  as  the  successor  is 
capable  of  conducting  the  business,  or  of  filling 


Yamato,  the  poetical  name  for  Japan,  the  province  wherein 
the  residence  of  the  Imperial  Court  was  situate,  is  so  named. 


the  official  position.  The  poor  gentleman,  and  iho 
humbler  class  of  officials  and  pensioners  of  old, 
supplemented  their  income  with  the  proceeds  of 
some  occupation,  and  it  was  such  as  these  who 
produced  much  of  the  curious  and  beautiful  art 
works  now  becoming  most  scarce  in  the  land  of 
their  production. 

Art  at  home  in  Japan  penetrated  beyond  the 
mere  heirlooms  and  treasures  rarely  seen ; the 
living  rooms,  garden,  and  even  out-offices  exhibited 
an  artistic  good  taste  suitable  to  the  position  of 
the  family.  An  appreciation  of  the  fitness  of  all 
things  was  ever  most  markedly  observable.  The 
articles  of  daily  use  were  not  the  beautiful  lacquer 
and  porcelain  ware  of  festive  occasions,  for  utility 
and  economy  were  first  considerations.  Keeping  up 
appearances  was  never  very  popular  in  Japan,  save 
and  except  the  rivalry  between  the  softer  sex  in 
the  matter  of  wardrobes. 

The  * love  of  nature  and  rural  surroundings 
prompted  a garden,  or,  at  least,  a miniature  of 
one,  and  pots  of  flowers  of  the  season  were  plentiful 
and  cheap,  so  that  the  poorest  could,  to  some  ex- 
tent, satisfy  their  intense  craving  for  beautiful 
natural  objects.  The  architecture  can  only  be 
passingly  alluded  to,  but  the  illustrations  of  it 
exhibited  on  the  walls  will  give  a better  idea 
than  any  elaborate  word-picture  could.  The 
interior  decoration  was  always  most  chaste  ; the 
family  cognisance  usually  formed  an  integral 
part  of  the  design  of  the  pattern  of  the  paper, 
the  metal  fittings,  and  other  details.  Parti- 
tions being  sliding  panels,  six  feet  high,  in  pairs 
and  fours,  filling  spaces  of  6,  9,  or  12  feet;  the 
inner  slides  were  papered,  and  often  decorated 
by  hand,  while  the  outer  slides  were  covered  with 
a thin  paper;  glass  has  only  very  recently  been 
used  to  any  extent.  The  space  between  the  slides 
and  the  ceiling  was,  between  suites  of  rooms,  filled 
with  carved  ornamental  woodwork;  the  ceiling 
itself  of  Chryptomeria.  Furniture  proper  there 
was  none ; the  mats  formed  bed  and  lounge ; it 
was  made  of  thick  straw  padding,  with  a finely- 
woven  mat  of  Juncus  effusus,  Isolepsis  and  Cy- 
perus  rotundus,  neatly  bordered.  There  was  in 
each  room  an  alcove,  in  which  to  hang  a picture 
and  place  a vase  of  flowers,  and  a recess  with 
shelves  was  sometimes  added.  All  household 
and  domestic  conveniences,  table  ware,  &c.,  were 
movable,  and  brought  from  the  out  offices  as 
required.  In  summer  a small  box,  with  charcoal 
for  the  smokers,  and  in  winter  largo  brazers  to 
heat  the  apartment,  being  used,  there  was  little 
smoke,  and  no  fireplace,  and  dust  and  coal. 
Chests  of  drawers  were  placed  in  recesses  in  the 
women’s  apartments,  while  in  the  smaller  houses 
cupboards  were  concealed  by  neatly  papered 
sliding  doors. 

The  decoration  of  costumes  of  ladies  of  the 
palace,  and  the  gala  robes  of  the  young  girls  of 
all  classes,  but  more  especially  of  dancers  and 
singers,  gave  ample  room  for  the  display  of  the 
arts  of  the  dyer,  embroiderer,  and  painter.  The 
material  being  purchased  in  the  piece  uncoloured, 
pattern  books  were  furnished-— the  more  artistic 
had  special  designs — colours  being  selected  by  the 
ladies  of  the  establishment,  after  much  discussion, 
very  much  like  that  which  takes  place  here  at 
home;  this  feminine  delight  had  its  chief  reward 
when  the  wardrobes  were  periodically  aired  under 
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the  eyes  of  admiring,  and  often  envious  and  critical, 
neighbours.  Some  of  these  robes  are  elaborate 
and  beautiful  works  of  artistic  skill.  The  family 
crest  is  sometimes  figured  on  either  three  or  five 
places,  the  chieftain  wearing  it  about  the  size  of  a 
florin,  and  the  retainer  muchlarger,  on  back,  sleeves, 
and  breasts.  Xude  art  has  had  no  place  in  Japan  ; 
robes  were  worn  as  an  ornament,  rather  than  as 
something  to  conceal  the  figure ; an  accidental  dis- 
play of  charms  carried  no  immoral  consciousness 
Avith  it,  and  there  was  a blissful  ignorance  of  the 
utility  of  prudery.  Indeed,  apart  from  foreign 
infiuence,  the  purity  of  thought,  of  even  the 
common  people,  is  very  remarkable.  The  fancy 
articles  of  personal  wear  or  ornament  were  never 
numerous,  costly  rings  and  jewellery  not  being  in 
use.  The  ladies  delighted  in  amber- coloured 
tortoiseshell  hair-pins  and  a comb ; beads  of  pure 
pink  coral  and  of  amber  were  worn  on  silver  or 
silver-gilt  hair-pins  ; but  it  was  the  tobacco  pipe, 
pouch  mountings,  and  pocket-book  clasps,  where 
1 display  was  most  common.  The  Inro  {chatelaine) 
we  know,  as  the  little  medicine-boxes  in  five  pieces, 
were  universally  worn ; but  all  these  were  hung  from 
the  girdle  by  the  nedzakies  (buttons),  which,  of 
late,  have  grown  to  such  a large  size,  in  response 
I to  the  universal  foreign  demand  for  these  curious 
carvings. 

A mere  enumeration  of  the  art-productions  of 
J apan  would  occupy  a very  large  space ; but  of  the 
old  ware,  not  specially  made  for  foreign  markets, 
the  bulk  of  the  lacquer  we  have  received  consists  of 
Ijortions  of  the  bridal  outfits  of  the  noble  and 
Vv'ealthy  maidens  of  Old  Japan.  Vases  and  other 
articles  were  rarely  made  in  pairs ; this  is  purely  a 
foreign  taste.  Of  the  innumerable  household 
articles  of  daily  necessity,  or  of  luxury  in  Japan, 
few  things  come  to  us,  and  of  the  articles  most 
commonly  met  with  here,  few  are  to  be  seen  amongst 
the  natives  w'ho  are  fortunate  in  not  having  as 
yet  acquired  foreign  tastes  and  doubtful  habits. 

Jaj)anese  ware,  no  doubt,  found  its  way  west 
long  before  the  advent  of  Europeans  there;  coming 
through  China,  the  Arabs,  and  India.  Any  account 
of  the  modern  art-productions  would  be  out  of 
place  here,  in  speaking  of  the  art  of  Japan,  as  seen 
in  the  homes  of  the  people.  The  evil  influences  I 
have  already  more  than  once  alluded  to,  as  exer- 
cising such  very  baneful  effect  on  Japanese  art, 
it  appears  to  me  have  arisen  in  the  advice  of 
the  low  and  illiterate  class  of  natives,  who  have  had 
the  trade  with  foreigners  in  their  hands.  These 
men  formerly  peddled  their  wares  amongst  the 
foreign  shipping  and  the  residences  of  foreigners. 
They  were,  unfortunately,  credited  by  their 
countrymen — who  kept  aloof  from  the  detested 
foreigners — with  hawng  a knowledge  of  the  predi- 
lections of  their  customers  ; the  tastes  of  the  man- 
of-war’s-men,  and  of  the  merchant  seamen,  were 
confounded  with  the  ideas  x>icked  up  from  the  better 
class,  which  w^ere  roost  frequently  misunderstood. 
The  result  is,  as  we  see,  a hybrid,  meretricious  class 
of  work,  that  is  by  no  means  a credit  to,  or  likely 
sustain  the' reputation  of,  liis  people,  hitherto  the 
most  artistic  nation  in  existence. 

This  wholesale  production  of  cheap  ware  is 
destroying  the  old  art,  and  has  already  proved 
fatal  to  much  that  was  most  beautiful  in  the  indi- 
genous art  of  Old  Jaj^an. 

Concluding  this  somew'hat  lengthy  communi- 


cation, I proceed  to  describe  the  designs  of  some 
of  the  articles  before  the  meeting,  which  I 
am  enabled  to  exhibit  through  the  kind  liberality 
of  Mr.  Cornelius  Pare,  of  Messrs.  Londos  and  Co., 
London- wall,  and  also  to  draw  attention  to  about 
three  hundred  sketches  that  I have  selected  from 
my  own  collection,  as  well  as  several  scrap  books 
filled  with  popular  sketches  and  scraps,  artistic  and 
pictorial. 

Of  these  designs,  there  are  many  that  are  most 
frequently  met  with,  and  regarding  which  some 
erroneous  ideas  are  being  perpetuated: — The  plum, 
the  first  flower  of  spring,  is  mistaken  forthehaw- 
thorne ; the  carp  is  erroneously  described  as  a 
salmon  ; the  long-nosed  gnomes  are  not  under- 
stood, they  are  simply  a caricature  of  pedantry. 
But  the  greatest  mistake  is  confounding  China  with 
Japan.  We  might  as  reasonably  associate  France 
and  Germany,  or  Italy  and  Scandinavia  together. 
Even  those  w^ko  have  lived  in  Japan,  frequently 
blunder  in  this  way. 

The  interest  of  any  work  must  be  enhanced 
w^hen  we  know  the  motive  of  the  artist ; but  the 
fire  of  our  enthusiasm  of  necessity  expires  where 
there  is  want  of  fuel.  There  has  always  been 
great  difiiculty  in  obtaining  any  authentic  detailed 
information ; residents  abroad  are  most  apathetic, 
and  the  native  students  who  come  here  have  not 
the  information  we  seek.  Those  who  visit  the 
country  get  into  the  wrong  groove,  and  fail,  in 
consequence,  to  obtain  the  particulars  we  most 
want.  A good  book  on  these  subjects  is  much 
needed ; for  the  tyro  has  to  wade  through  hundreds 
of  volumes,  and  finally  becomes  bewildered  be- 
fore finding  “the  ha’porth  of  bread  amongst 
so  much  sack.” 

Lord  Derby  is  said  to  have  once  remarked,  at 
Liverpool,  that  there  w’ere  not  six  men  in  England 
competent  to  sjieak  on  art.  What  must  such  art 
be,  when  it  goes  so  far  over  our  heads  that  we  can- 
not even  see  it  in  its  flights  ? Bather,  like  the  art 
of  Japan,  let  our  art  become  poiiular,  let  it  appeal 
to  our  feelings,  and  make  us  better  men.  I say,  let 
art  descend,  that  it  may  reach  the  lowness  of 
our  nature,  and  rise  once  more,  bearing  us  with  it. 
Such  is  the  lesson  I would  ask  you  to  learn  from 
the  art  of  Old  J apan. 


DISCUSSION. 

The  Chairman  said  he  should  like  to  know  whether  it 
was  really  the  case  that  the  doissonne  ware  was  a 
lost  art  in  Japan.  The  old  doissonne  enamel,  of  winch 
most  people  had  seen  specimens  probably,  and  of 
which  the  greater  part  that  left  Japan  was  in  the 
possession  of  Mr.  Bowes,  of  Liverpool,  was  on  metal  of 
extreme  thickness,  and  though  doissonne  x:>atterns  were 
worked  on  both  sides,  the  articles  were  still  so  thin  as 
to  be  almost  hke  paper  ; but  it  had  been  said  that  tliis 
old  art  had  been  entirely  lost.  In  the  Oriental  shops 
they  saw'  imitations  of  this  old  work,  mostly  drawn  by 
French  and  Italian  artists,  but  on  a foundation  so  thick 
that,  wdien  the  articles  w^ere  finished,  they  w'ere  abso- 
lutely ponderous.  It  would  be  interesting  to  knoAv  to 
what  causes  the  decay  of  this  manufacture  was  due, 
and  what  prospect  there  was  of  a revival  of  an  art  which 
commended  itself  more  than  anything  else  Oriental  he 
had  seen,  by  reason  of  an  exquisite  harmony  and 
sobriety  of  colour,  which  was  by  no  means  a charac- 
teristic in  the  comparatively  garish  examples  of  modern 
work  which  w'ere  now  so  often  met  with.  He 
feared  it  was  one  of  the  disadvantages  attendant  on 
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special  erudition,  that  it  rendered  those  not  possessed  of 
similar  knowledge  indisposed  to  raise  questions  or 
initiate  discussions  in  its  presence.  If  no  one  had  any 
remarks  to  make,  he  would  heg  leave  to  present  to  Mr. 
Pfoundes  the  hearty  thanks  of  the  meeting  for  the  great 
pleasure  he  had  afforded,  and  to  a^  him  to  utilise  the 
time  which  was  left  in  exhibiting  the  numerous  draw- 
ings and  other  specimens  which  he  had  brought. 

Mr.  Wall  said  the  custom  had  been  alluded  to  of 
introducing  a large  number  of  small  dishes  before  each 
guest ; and,  strange  to  say,  a somewhat  similar  habit 
prevailed  in  Sweden.  Those  who  had  been  in  Gothen- 
burg would  know  that,  at  some  of  the  public  gardens 
there,  they  brought  you  a tray  with  a large  number  of 
very  small  dishes.  He  should  also  like  to  ask  if  Mr. 
Pfoundes  could  trace  any  similarity  between  Burmese 
and  J apanese  work.  He  had  shown  a bell,  and  spoken 
of  the  large  size  of  some  of  the  bells  in  Japan ; and 
Burmah  was  also  noted  for  its  bells.  No  doubt  he  had 
seen  some  of  the  curious  boxes  made  in  Burmah,  on 
which  the  decoration  was  exceedingly  minute.  They 
were  made  of  bamboo,  polished  down,  and  then  covered 
with  lacquer  work  very  similar  to  that  which  came  from 
J apan,  and  they  were  very  durable.  He  had  some  in  his 
possession  which  he  brought  from  Burmah  twelve  years 
ago,  and  which  were  still  uninjured,  though  they  had 
been  in  use  ever  since  ; and  yet  they  were  so  thin  they 
would  bend  almost  in  any  direction.  Some  time  ago 
he  attended  an  exhibition  in  Calcutta,  where  some  very 
remarkable  Japanese  paper  was  shown,  so  strong  that 
it  was  fitted  for  making  boots.  On  taking  their  common 
tea  paper  and  pulling  it  apart,  it  did  not  break  off  like 
English  paper,  but  pulled  out  in  long  fibres ; in  fact 
they  felted  their  paper  so  beautifully,  that  it  was  almost 
equal  to  leather.  Another  point  which  had  struck  him 
in  J apanese  work  was,  that  the  makers  always  put  a 
decoration  in  the  comer  of  a box  or  other  articles.  Their 
boxes,  whenfirst  introduced  in  Calcutta,  sold  for  enormous 
prices ; he  had  paid£3  or  £4  for  things  which  couldnowbe 
bought  almost  for  as  many  shillings.  He  would  also 
draw  particular  attention  to  the  screens  which  were 
exhibited.  Those  much  accustomed  to  ladies’  work 
would  see  something  about  the  mode  of  decoration 
which  he  was  not  artist  enough  to  describe,  but  which 
was  far  beyond  anything  he  had  ever  noticed  in  our 
mode  of  decorating  such  articles. 

Mr.  Pfoundes,  after  thanking  the  meeting  for  the 
kind  reception  he  had  met  with,  said  he  had  been  com- 
pelled to  leave  out  a great  deal  he  should  have  liked  to 
say,  for  fear  of  making  the  paper  too  long.  He  must 
apologise,  therefore,  for  its  appearing  somewhat  dis- 
jointed, but  sailors  were  not,  as  a rule,  literary  men ; and 
his  idea  had  simply  been  to  bring  before  the  English 
publie  the  cmde  notes  he  had  collected  during  his  13 
years’  stay.  He  had  essayed  to  get  away  from  the 
beaten  track  of  the  globe  trotter,  or  foreign  resident, 
immersed  in  the  task  of  trying  to  scrape  together 
wealth,  and  to  get  rid  of  that  insular  egotism  which  was 
the  misfortune  of  almost  all  Englishmen  abroad.  He 
therefore,  threw  himself  entirely  among  the  natives  ; 
and  in  bridging  over  the  wide  giilf  between  himself  and 
them,  the  first  thing  he  had  to  do  was  to  learn  the 
language,  and  to  learn  it  so  that  when  he  heard  them 
talking  together  he  could  understand  it.  Then  it  became 
necessary  to  ascertain  and  adopt  their  customs,  so  that  he 
could  mix  with  the  upper  classes,  and  see  them  as  they 
saw  one  another.  In  vino  veritas  was  true  in  all  coun- 
tries ; but  the  J apanese  were  not  like  some  other 
civilised  nations ; they  did  not  give  way  to  their  bad 
passions ; at  least,  he  ^d  not  see  much  of  such  things. 
He  had  spoken  altogether  of  Japan  in  the  past  tense,  and 
he  feared  that  much  which  he  had  described  had  been 
already  swept  away  ; and  it  was  with  a desire  to  per- 
petuate what  would  before  many  years  be  a thing  of 
the  past,  that  he  had  made  himself  so  prominent  in  this 
matter,  He  believed  the  alteration  in  the  cloissonne 


work,  to  which  the  Chairman  had  alluded,  was  alto-  I 
gether  due  to  foreign  influence.  Foreigners,  when  they  i 
saw  the  fine  old  specimens,  would  think  they  were  too  ] 
fragile  to  bear  transport,  and  ask  for  something  stronger,  i 
and  so  by  degrees  the  dealers  would  come  to  furnish  ! 
thicker  and  heavier  articles,  as  having  a more  I 
ready  sale.  He  knew  himself  that  great  numbers  ! 
of  objects,  which  would  be  very  valuable  now,  i 
were  lying  for  months  and  years  in  holes  and 
comers  in  the  bazaar ; but  the  things  which  the  Japanese 
themselves  cared  most  for,  were  not  those  which 
went  into  the  market.  "With  regard  to  the  large  number 
of  small  dishes  in  Sweden,  that  was  one  of  the  things 
which  showed  that  human  nature  was  the  same  all  the 
world  over.  There  was  yet  a great  deal  for  the  com- 
parative student  to  find  out,  and  it  was  only  recently 
that  a society  for  the  development  of  folk-lore  had  been 
founded.  It  occurred  to  him  that  the  idea  in  the  Japanese 
mind,  in  having  so  many  plates  around  them,  was  to  be 
hospitable  ; but  they  knew  that  a pint  bottle  would  not 
hold  a quart,  and  that  a man  covdd  not  eat  heartily  of  a 
dozen  dishes,  though  he  might  taste  even  two  dozen. 

He  thought  they  had  taken  this  idea  from  the  Chinese, 
for,  when  he  was  navigating  master  of  a Chinese -owned 
ship  of  foreign  build,  he  found  that  a great  number  of 
dishes  was  considered  a proof  of  hospitality.  He  did 
not  know  so  much  of  Burmah  as  of  Bangkok,  Siam, 
and  Singapore,  but , Buddhism  was  common  to  all  there 
countries,  and  that  would  account  for  many  similarities. 
The  Japanese,  in  old  days,  travelled  to  China  and  India, 
and  brought  back  with  them  Indian  designs.  There 
were  two  great  branches  of  the  Buddhist  religion,  the 
PaK,  and  the  northern  branch  ; the  latter,  coming  over- 
land, through  Thibet  and  the  vast  continent  of  Eastern 
Asia,  would  be  naturally  more  or  less  modified  from  the 
pure  Indian  tjrpe.  His  own  idea  was  that  in  ancient  times 
there  was  a maritime  commerce  existing  in  those  seas, 
of  which  we  had  now  very  little  idea.  He  had  a theory 
that  all  the  traces  we  ought  to  have  had  handed 
down  to  us  were  destroyed  at  the  time  of  the 
, Spanish  and  Portuguese  discoveries.  There  could  be 
no  doubt  that  those  people  had  in  their  hands  very  im- 
portant information  with  regard  to  previous  discoveries, 
but  there  was  so  much  rivalry  between  them  in  early 
days,  that  the  Pope  drew  an  arbitrary  line  west  of  the 
Azores,  which  was  subsequently  shifted  200  leagues 
further  westward,  and  said  that  the  Portuguese  were  to 
have  all  to  the  eastward,  and  the  Spaniards  all  to  the 
westward;  From  that,  he  believed,  arose  the  terms, 
West  and  East  Indies.  Long  before  that  he  believed 
there  was  an  extensive  commerce  in  the  eastern  seas  be- 
tween the  Japanese,  Chinese,  and  Loo  Choos.  In  the  sixth 
century,  the  Arabs  had  such  a hold  in  Canton,  that  they 
occupied  much  the  same  position  we  did  after  the  Chinese 
war ; and  there  was  probably  an  extensive  commerce  in 
those  eastern  seas  long  before  our  era.  In  that  way. 
Oriental  and  even  African  ideas  would  easily  reach 
J apan.  Many  old  things  much  prized  in  J apan  were  not 
Japanese  at  all ; some  were  of  Malay,  and  some  even  of 
African  patterns.  Only  recently  he  had  been  con  vers-  ; 
ing  with  an  African  traveller,  and  it  was  wonderful,  on  i 
comparing  notes,  how  many  of  these  corresponded.  The 
Japanese  had  always  been  anxious  to  get  the  ideas  of  ! 
foreigners,  but  to  keep  the  foreigners  themselves  out  of 
the  country ; to  squeeze  the  foreigner  like  a lemon,  and  j 
then  throw  him  away.  They  wanted  our  brains,  and  i 
next  to  get  rid  of  us  as  soon  as  possible.  They  could  u 
not  close  the  treaty  ports,  but  there  was  good  reason  to  < 
believe  that  if  they  could  they  would  turn  foreigners  ^ 
out  of  the  country  ; and  he  believed  that  Japan  for  the  [< 
Japanese  would  be  the  cry  of  the  future.  There  was  a t 
curious  similarity  between  the  J apanese  bells  and  those  t 
in  Thibet,  and,  if  he  recollected  rightly,  it  had  been  r 
stated  that  an  enormous  price  was  asked  for  one  of  | 
those  curious  old  bells  in  Thibet.  1 

The  meeting  adjourned,  after  passing  a vote  of  thanks  t 
to  Mr.  Pfoundes.  f 
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SIXTEENTH  ORDINARY  MEETING. 

Wednesday,  April  7th,  1880;  Prof.  A.  William- 
son, F.R.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Acheson,  William,  2,  Montpelier- square,  S.W. 
Barcroft,  Henry,  The  Glen,  Newry. 

Bertram,  Henry  John,  100,  Dean-street,  Soho,  W.,  and 
25,  Brecknock -crescent,  N.W. 

Dale,  David,  West-lodge,  Darlington. 

Dent,  Alfred,  29,  Chesham- street,  S.W. 

Gilbert,  Walter  Knapman,  2,  Queen-street-place,  E.C. 
Hand,  Commander  George  W.,  United  Service  Club, 
PaU-mall,  S.W. 

HeUiwell,  Thomas  William,  Newlands,  Brigliouse, 
Yorkshire. 

KeUy,  Prederick,  F.R.C.S.,  Hotel  del’ Europe,  Brussels. 
Potts,  Jo.seph,  Jun.,  North-cliff,  Poker,  Monkwear- 
mouth. 

Quinlan,  Thomas,  Poyal  Army  Clothing  Department, 
Pimlico,  S.W. 

Schiff,  Charles,  43,  Lothbury,  E.C. 

Seligmann,  Edward,  34,  Clanricarde- gardens,  W. 
Winter,  E.,  138,  London- wall,  E.C. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Brittain,  Henry,  200,  George-street  West,  Birmiugham. 
G^dner-Bain,  Andrew  John,  Blaimairn,  Helensburgh, 

Homer,  Edward,  JMay-place,  Crayford. 

Rolls,  George,  34,  Camberwell -green,  S.E. 

Scott,  Wilham  Thomas,  57,  Canonbmy-park  North,  N. 
Taylor,  George  W.,  116,  Cannon- street,  E.C. 

The  paper  read  was — 

BUILDINGS  FOR  SECONDARY  EDUCA- 
TIONAL PURPOSES. 

By  E.  C.  Robins,  F.S.A. 

It  has  long  been  the  meritorious  privilege  of 
this  Society  to  inaugurate  valuable  reforms  in  social 
and  political  economy,  and  to  materially  aid  in  the 
development  of  educational,  industrial,  and  com- 
mercial enterprise. 

It  is  here  that  the  enthusiast,  charged  with  some 
fixed  idea  as  to  the  particular  mode  by  which  im- 
provements may  be  effected  in  any  time-honoured 
custom,  or  antiquated  S5’^stem  of  doing  or  thinking, 
may  deliver  himself  of  his  crotchet,  and  bring  to 
the  test  of  discussion  the  result  of  his  lucubra- 
tions. 

The  earnestness  and  honesty  with  which  opinions 
may  be  stated  are  sure  of  appreciation  here,  even 
though  the  convictions  themselves  do  not  find 
approval ; and  therefore  it  is  that  one  feels  free  to 
speak  one’s  mind  in  this  room  without  let  or  hind- 
rance, knowing  well  that  the  wheat  will  be 
separated  from  the  chaff  by  the  interchange  of  ideas, 
and  that  progress  of  a more  or  less  substantial 
charaeter  will  result  from  the  consideration  of  the 
questions  at  issue. 

Upon  the  subject  before  us  to-night,  an  immense 
variety  of  opinion  has  existed,  and  still  exists,  and 
it  is  no  purpose  of  mine  to  claim  exceptional 
superiority  to,  or  even  exemption  from,  the  weak- 
nesses of  others.  Nor  shall  I stay  to  magnify  their 
deficiencies,  but  rather  try  to  add  what  I may 


towards  the  solution  of  a problem  which  is  every 
day  becoming  more  interesting  as  its  importance  is 
more  keenly  felt. 

The  inconsistency  subsisting  at  the  present  time, 
with  reference  to  tlie  supervision  and  control  of 
educational  buildiogs,  will  be  obvious  to  all  whose 
attention  has  once  been  drawn  to  it. 

While  in  elementary  schools,  workhouses,  and 
lunatic  asylums, restrictions  are  imposed,  and  rules 
and  regulations  are  enforced,  which  prescribe  the 
minimum  superficial  area  and  cubical  space  to  be 
allotted  to  each  inmate,  in  secondary  and  higher 
class  school  buildings  no  such  supervision  exists, 
and  the  middle  and  upper  class  boys  and  girls  of 
the  period  are  allowed  to  be  packed  away  in  close, 
ill- ventilated,  badly  arranged  apartments,  without 
any  controlling  authority,  in  premises  not  origin- 
ally constructed  for  educational  purposes,  and  with 
none  of  the  appliances  common  to  every  Board 
school.  A private  house,  originally  intended  for 
the  accommodation  of  less  than  a dozen  persons, 
is  seized  upon  for  a middle-class  school  for  several 
hundred  pupils. 

Properly  certificated  teachers  are  demanded  for 
primary  tuition,  but  any  speculative  person, 
whether  certificated  or  not,  may  establish  a second- 
ary school;  and  no  Minister  of  Education  may  in- 
terfere with  the  glorious  independence  of  the  bold 
Briton  who,  perchance,  may  add  to  his  intellectual 
incapacity  entire  ignorance  of  sanitary  laws,  the 
consequent  effect  of  which  upon  the  physical 
and  mental  vigour  of  his  pupils,  however  dele- 
terious, passes  unchallenged. 

Mr.  Matthew  Arnold  has  well  said  : — 

‘ ‘ The  middle  classes  in  England  have  every  reason 
not  to  rest  content  with  their  private  schools ; the  State 
can  do  a great  deal  better  for  them.  By  giving  to  schools 
for  these  classes  a public  character,  it  can  bring  the 
instruction  in  these  vmder  a criticism  which  the  Imow- 
ledge  of  these  classes  is  not  in  itself  at  present  able  to 
supply : thus,  the  middle  classes  might,  by  the  aid  of 
the  State,  better  their  instruction,  while  still  keeping 
its  cost  moderate.  This  in  itself  would  be  a gain,  but 
this  gain  would  be  nothing  in  comparison  with  that  of 
acquiring  the  sense  of  belonging  to  great  and  honour- 
able seats  of  learning,  and  of  breathing  in  their  youth 
the  air  of  the  best  culture  of  their  nation.  TMs  sense 
would  be  an  educational  influence  for  them  of  the 
highest  value  ; it  would  really  augment  their  self- 
respect  and  moral  force  ; it  would  truly  fuse  them  with 
the  class  above,  and  tend  to  bring  about  for  them  the 
equality  they  desire.” 

How  this  desirable  end  may  be  brought  about,  it 
concerns  us  all  to  inquire.  I can  do  no  more,  on  the 
present  occasion,  than  call  attention  to  it,  in  the 
hope  that  it  may  yet  receive  the  consideration  it 
demands  from  a patriotic  people. 

The  recent  growth  of  intelligence  in  the  design 
and  construction  of  national  schools,  and  their 
appliances,  is  too  obvious  to  need  more  than  a pass- 
ing remark,  when  comparison  is  made  between 
the  latest  efforts  of  the  London  School  Board  and 
the  system  which  preceded  it.  The  effect  of  this 
improvement  is,  however,  beginning  to  be  felt  in 
secondary  schools ; and  its  influence  will  be  still 
more  marked  in  the  future,  as  time  rolls  on,  and 
the  necessity  for  the  same  constructional  advan- 
tages is  better  understood  and  appreciated. 

Humble  as  yet  may  be  the  educational  results  of 
the  London  School  Beard  cm*riculum  beyond  the 
three  R’s,  the  as:d  moral  influences  of  their 


430 


JOUENAL  or  THE  SOCIETY  OF  AETS,  Amil  9,  1880. 


ample  provision  of  space,  suitable  fittings,  and 
sanitary  arrangements,  cannot  be  otherwise  than 
considerable. 

The  older  educational  endowments  for  higher 
education  are  associated  with  buildings  erected  at 
a period  when  sanitary  laws  were  little  understood. 
As  Mr.  Robson  observes  : — 

Our  old  foundation  granunar  schools  furnish  us 
with  few  ideas  as  to  the  future  planning  of  public 
middle  schools ; their  sole  provision  was  usually  a 
single  lofty  and  noble  hall  of  oblong  form,  in  which 
the  ivhole  of  the  boys  might  be  seen  eng’aged  in  their 
various  lessons,  learning  by  ‘art,’  or  carefully  plod- 
ding with  grammar  and  dictionary  within  sight  of  the 
master,  who  was  placed  on  a raised  platform.  No  class 
rooin  ever,  until  quite  recent  years,  spoiled  the  simple 
dignity  of  these  architecturally  excellent  school-houses, 
and  their  fittings  were  of  the  rudest  and  simplest  kind.” 

Through  the  action  of  the  Endowment  Com- 
missioners, many  of  these  old  institutions  are  being 
remodelled,  and  schemes  for  their  wider  use  and  | 
development  are  constantly  being  thought  out,  as 
new  buildings  are  required  to  meet  the  increasino’ 
demands  for  space.  Opportunity  is  thus  occa- 
sionally given  to  exercise  the  ingenuity  which  has 
been  so^  well  displayed  in  primary  school-houses, 
on  middle-class  school  buildings. 

Private  schools  in  particular,  as  we  have  already 
observed,  usually  suffer  from  the  disadvantages  of 
being  located  in  houses  not  specially  constructed 
for  them.  Public  schools  will  inevitably  become 
more  and  more  popular  as  the  teaching  power  im- 
proves. and  as  the  opportunity  for  proper  classi- 
fication— which  is  increased  with  the  larger 
numbers  to  be  taught  in  one  and  the  same  build- 
ing—is  recognised.  Public  schools  for  boys  have 
always  been  more  or  less  in  vogue,  but  public 
schools  for  girls  are  a modern  innovation,  calling 
for  special  contrivance  in  the  buildings  appointed 
for  their  use. 

Concerning  public  day-schools  for  girls,  and 
with  resjiect  to  their  suitabilit}’  for  the  purposes 
contemplated,  Miss  Wolstenholme  emphatically 
says : — 

experiment  of  larg’e  day-schools  has  been 
successfully  tried,  and  the  results  are  conclusive  as  to 
the  superiority  of  the  system  from  whatever  point  of 
regard  it ; their  superior  economy  is  obvious. 
Morally,  we  believe  the  gain  to  be  also  great.  We  want 
m every  considerable  town  in  England,  a high  school 
lor  girls,  which  should  offer  the  best  possible  education 
on  moderate  terms — one  which  should  serve  as  a model 
to  ail  those  private  establishments  for  which  in  future 
as  at  present,  there  will  ^ no  doubt  be  abundant  room, 
i o such  a school  as  this  it  would  be  very  easy  to  attach 
all  manner  of  appliances  and  apparatus  in  the  way  of 
lectures  and  special  classes,  which  might  be  attended 
Irom  private  families  or  smaller  schools.” 

Since  these  words  were  penned,  eighteen  schools 
^r  girls  have  been  established  by  the  Girls’  Public 
Pay-schools  Company,  originated  by  Mrs.  Gray, 
who  sagaciously  hit  upon  this  commercial  means 
of  extending  this  new  system  of  education  for  girls. 
Ihe  sy^em,  however,  is  equally  applicable  to  boys, 
Public  Day-school  Company  would 
no^t  fail  to  achieve  a similar  success. 

The  resources  of  the  company  have,  as  yet,  been 
chiefly  employed  in  the  establishment  of  new 
schools,  and  they  have  been  obliged  to  hire  houses 
tor  school  buildings.  Except  at  Croydon  and  Black- 
iieath,  which  are  very  creditable  examples,  I am 


that  they  have  erected  any  new  schools. 
At  Gateshead  and  Oxford  new  schools  are  projected. 

I am,  myself,  engaged  in  the  preparation  of 
plans  for  a new  school-house  for  the  St.  John’s- 
wood  branch,  of  which  I was  one  of  the  original 
piomoters,  and  in  which  I am  desirous  of  giving 
an  inexpensive  illustration  of  the  principles  here- 
after advocated,  adapted  to  a school  for  300  pupils. 

^ ^ he  system  of  teaching  adopted  in  these  schools 

IS  very  similar  to  that  elaborated  at  those  which  may 
be  regarded  as  the  mothers  of  girls’  day-schools, 
VIZ.,  the  North  London  Collegiate  and  Camden 
School  for  Girls,  founded  by  Miss  Buss  ncaily  b(> 
years  ago.  The  remarkable  success  of  these  day- 
schools  is  proverbial.  They  now  contain  nearly 
1,000  pupils,  several  hundreds  more  patiently 
awaiting  their  turn  for  admission  as  vacancies 
occur. 

On  the  application  of  the  Brewers’  Company, 
the  Charity  Commissioners  projected  a scheme 
whereby  certain  valuable  educational  endowments, 
belonging  to  that  company  and  the  Clothworkers’ 
Company,  have  been  devoted  to  the  development 
of  these  schools,  thus  enabling  the  trustees,  to 
whom  Miss  Buss  had  handed  them  over,  to  erect, 
for^  her  foundation,  representative  buildings  of 
their  class. 

As  the  architect  to  the  trustees  for  carrying  on 
the  said  day-schools,  I shall  have  occasion  to  point 
out  the  peculiarities  of  their  construction,  the 
drawings  of  which  are  exhibited  on  the  walls,  as  is 
also  my  design  for  the  Harper  Trust  Girls’  Day- 
school,  at  Bedford. 

With  these  preliminary  remarks,  I now  proceed 
to  otier  some  practical  suggestions,  with  the  view 
of  popularising  a subject  not,  generally’’,  too  well 
understood.  It  may  be  convenient  if  I arrange 
what  I wish  to  say  under  two  general  heads  : — 

1.  The  general  arrangement  of  the  buildings  as- 
a whole. 

2.  The  particular  planning  of  the  parts. 

P^iHT  I. 

We  will  take  it  for  granted,  if  you  please,’ 
that  the  site  is  all  we  could  desire,  with  a hard 
gravel  subsoil,  slightly  elevated,  well  drained, 
surrounded  by  play-grounds,  chiefly  extended 
towards  the  sunny  side,  the  aspect  being  such  that 
a few  northern-lighted  rooms  may  be  obtained  for 
artistic  purposes ; but  the  main  class-rooms  to  be 
east  by  south,  or  west  by  north,  that  they  may  not 
be  too  cold  in  winter,  nor  too  warm  in  summer, 
and  may  at  all  times  be  bright  and  cheery.  The 
class-room  windows  to  be  not  less  than  50  feet 
from  any  opposite  buildings,  and  their  area  of 
light  not  less  than  one-fourth  of  the  floor-space, 
and,  if  the  windows  are  on  one  side  wall,  the  oppo-* 
site  wan  should  not  be  more  than  25  feet  distant, 
so  that  the  farthest  desk  may  have  sufficient  light ; 
15  square  feet  is  the  maximum  area  required  for 
each  pupil,  and  14  feet  a maximum  height ; the- 
minimum  area  should  be  12  square  feet,  and  12 
feet  height.  Inlets  for  fresh  air  should  be  opposite 
the  foul-ah  extracts,  arranged  for  use  in  the  vary- 
ing proportions  required  in  summer  and  winter, 
and  entirely  under  the  control  of  the  teacher; 
some,  at  least,  of  the  extract- shafts  to  be  heated  at 
the  base,  and  some,  at  least,  of  the  inlets  for  fresh 
air  to  be  capable  of  being  warmed  on  its 
into  the  room. 
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However  contracted  the  site,  it  is  to  be  hoped 
that  room  will  be  found  for  a fivcs-couit,  and  for 
the  simpler  kind  of  gjunnastic  exercises,  both 
covered  and  uncovered. 

With  reference  to  the  general  arrangement  of 
school  buildings,  they  naturally  divide  themselves 
into  two  distinct  classes,  viz.,  boarding-schools 
and  day-schools. 

Boarding-scJwoIs. — With  reference  to  the  first,  it 
is  not  my  intention  to  say  very  much,  because  it  is 
not  in  this  direction  that  the  extension  of  educa- 
tional buildings  is  likeptobevery  greatly  increased ; 
nevertheless,  it  is  very  important  that  the  improve- 
ments made  in  day-schools  should  be  imported 
into  boarding-schools,  and  that  the  accooimo- 
datiou  required  for  residentiary  purposes  should 
not  overbear  or  prejudicially  influence  the  educa- 
tional department  and  appliances. 

It  has  been  one  of  the  drawbacks  to  the  proper 
development  of  voluntary  schools,  that  the  pro- 
moters were  too  often  willing  to  sacriflce  the  school 
conveniences  for  the  sake  of  obtaining  space  for 
popular  lectures  and  general  assembly  rooms,  and 
the  Education  Department  very  properly  set  their 
faces  against  innovations  of  this  sort  wherever  their 
influence  extended.  At  the  same  time,  the  great 
cost  of  extensive  dormitories  and  domestic  oflices 
in  boarding-schools  renders  it  essentially  necessary 
to  bear  in  mmd  the  double  purpose^of  such  build- 
ings, so  that  each  may  be  economically  arranged, 
and  the  provisions  necessary  for  the  one  purpose 
may  not  lead  either  to  curtailment  or  extension 
beyond  the  requirements  of  the  other. 

As  an  example  of  the  kind  of  building  which, 
in  practice,  has  been  found  to  answer  the  ends  pro- 
posed, I will  draw  your  attention  to  the  plans  on 
the  walls,  which  illustrate  Milton-mount  College, 
Gravesend.  The  educational  division  of  the  building 
occupies  the  gi'ound  floor  of  the  main  block,  con- 
sisting of  a southern  front  and  eastern  and  western 
wings,  over  which  are  two  stories  of  dormitories  ; 
the  dining-hall  — a single-storey  building,  with  an 
open  timbered  roof — is  situated  in  the  centre,  and 
is  placed  at  right  angles  with  the  main  building, 
and,  being  situated  immediately  opposite  the  cn- 
trance-hall,  is  easily  accessible  for  public  uses  or 
school  lectures  and  examinations,  while  at  the  other 
and  northern  end  are  the  kitchen  offices,  quite  dis- 
tinct from  the  rest  of  the  building,  yet  closely 
associated  therewith  by  the  corridor  running  on 
the  side  of  the  hall.  The  pupils’  staircases  occupy 
the  internal  angles  at  the  junction  of  the  main 
building  with  the  wings,  while  in  the  centre  is  a 
service  staircase,  at  the  southern  end  of  the  corri- 
dor, connecting  the  main  building  with  the  domes- 
tic offices. 

By  this  arrangement,  the  several  parts  of  the 
building  arc  in  close  connection  and  yet  perfectly 
distinct  : — The  educational  apartments,  with  the 
teachers’  and  pupils’  dormitories  above  them  ; the 
kitchen  offices,  with  the  servants’  dormitories  over 
them;  and  the  dining  and  lecture-ball  between. 

The  architect  of  the  London  School  Board,  Mr. 
E.  B.  Hobson,  F.S.A.,  in  his  admirable  Avork  on 
school  architecture,  has  chosen  this  building  as  an 
example  of  a middle-class  boarding-school,  and  has 
given  four  illustrations  of  it.  I cannot  do  better 
than  quote  his  succinct  descrijjtion.  He  says  : — 

“Milton-mount  College,  Gravesend,  intended  for  the 
daughters  of  Congregational  ministers,  and  erected  from 


the  designs  of  Mr.  Bobins,  forms  a rare  specimen  of  a 
carefully-considered  school-house  for  150  girls  on  the 
boarding  principle.  The  sleeping  apartments  on  the 
first  floor  are  planned  on  the  model  of  the  ancient 
monastic  dormitories,  a central  coiTidor  dov/n  a large 
hall  or  room,  leading,  on  right  and  left,  toeells,  chambers, 
or  cubicles,  formed  by  wooden-panelled  or  match- 
boarded  partitions,  G ft.  6 in,  high,  arranged  along  both 
sides. 

“ The  monks’  dormitory  at  Durham,  erected  in  the 
15th  century,  and  now  used  as  a hbrary,  was  identical 
with  this  in  plan.  The  advantage  of  the  arrangement 
is  that  each  scholar  has  a room  to  herself,  while  venti- 
lation is  promoted  by  the  upper  part  of  the  room  being 
entirely  imencumbered  by  divisions.  The  cubicles, 
measure  9 ft.  Gin.  by  5 ft.  Gin.,  and  occasionally  two 
are  thrown  together,  by  the  omission  of  the  partition, 
for  occupation  by  two  sisters  or  friends.  A drawing 
shows  an  interior  view,  supposing  the  partition  removed 
for  the  purposes  of  a sketch. 

“ On  the  ground  floor  are  the  school-rooms,  class- 
I’ooms,  teachers’  and  visitors’  rooms,  library  and  music- 
rooms  ; the  last  are  fitted  with  shelves  and  portfolio 
lockei's.  The  little  practising-rooms  each  contain  a 
piano,  and  it  is  found  that  sound  from  room  to  room 
is  sufficiently  deadened  by  the  plan  for  the  puiq^ose  in 
view.  In  each  of  the  school-rooms  book-closets  are 
formed  against  the  wall  - dado,  and  surround  the 
room. 

“ One  school-room  is  fitted  Avith  a raised  gallery  andi 
Dr.  Leibriech’s  desks  ; there  are  four  class  rooms,  each 
for  20  pupils  ; the  bonnet  and  cloak-rooms  are  fitted 
Avith  separate  closets  for  every  three  girls  ; the  dining- 
hall  is  capable  of  accommodating  150  girls  and  eight 
mistresses. 

“ The  arrangements  of  the  dormitories  on  the  second 
floor  arc  identical  Avith  those  of  the  first  floor.” 

Now  there  is  nothing  in  the  design  of  this  build- 
ing Avhich  Avould  not  make  it  equally  suitable  for 
boys,  excepting  only  the  music -rooms,  Avhich  might 
be  converted  into  science  class-rooms.  The  same 
may  be  said  of  another  example  of  this  description 
of  building,  viz.,  the  Educational  Home  for  the 
Daughters  of  Missionaries,  Sevenoaks,  now  in  course- 
of  erection,  the  foundation-stone  of  which  was  laid, 
by  the  Bight  Hon.  W.  E.  Forster,  M.P. 

In  this  building  I have  carried  out  the  same 
prmciple  of  planning,  but  so  varied  as  to  suit  the 
special  circumstances  of  the  case,  as  may  be  seen  by 
the  drawings  exhibited.  In  this  boarding-school 
100  children  have  to  be  accommodated  and  divided 
into  senior  and  junior  schools,  the  senior  occupying 
the  left  Aving  and  the  junior  the  right.  Cubicles 
are  provided  in  the  dormitories  for  the  seniors,  but 
not  for  the  juuiors,  for  Avhich  latter  class  nurses” 
rooms  are  required,  and  bath-rooms  for  all. 

The  dining-hall  is  in  the  same  relative  position 
as  at  Milton-mount  College,  Avith  the  kitchen 
offices  and  servants’  dormitories  in  the  rear  ; but 
in  this  case,  and  in  consequence  of  the  delicacy  of 
children,  born  mostly  in  foreign  countries,  it  Avas 
thought  desirable  to  form  the  building  into  a 
quadrangular  shape,  Avith  internal  courts  on  either 
side  of  the  dining-hall,  so  as  to  be  less  exposed  to 
northern  winds,  and  more  compact  and  warm,  the 
corridors  themselves  being  heated.  Both  here  and 
at  Milton-mount  ample  space  is  given  for  cloak- 
rooms and  conveniences,  Avhich,  in  each  case,  are 
projected  from  the  main  building,  under  lean-to 
roofs,  toAvaids  the  internal  courts.  An  unwise 
economy  usually  contracts  the  space  allotted  to 
cloak-rooms,  lavatories,  &c.,  so  as  to  make  them, 
greater  nuisances  than  conveniences. 
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The  plans  exhibited  suShciently  explain  them- 
selves, and  will  render  any  tedious  description  un- 
necessary ; for  the  same  reason,  I do  not  think  it 
desirable  to  detain  you  by  describing  the  Misses 
Lushington’s  mixed  middle-class  school  at 
Kingsley,  opened  by  Lord  Selborne  and  Mr.  W.  E. 
Forster,  which  is  similar,  but,  for  economical 
reasons,  the  kitchen  offices  occupy  a different 
position,  to  enable  a pair  of  existing  cottages  to 
be  brought  into  use. 

Day-schools. — We  now  come  to  the  general 
arrangement  of  middle  day-schools.  In  considering 
these,  it  will  be  useful  to  observe  the  recent  growth 
of  elementary  schools ; for  this  purpose,  I have 
exhibited  drawings  of  Christ  Church  Schools, 
Battersea,  which  were  erected  by  me  many  years 
ago  for  600  children— 200  boys,  200  girls,  and 
200  infants;  they  were  designed  on  the  old 
system  then  required  by  the  Education  Depart- 
ment, and  consisted  of  one  long  room  and  one 
class-room  to  each  division,  the  classes  in  the 
long  room  being  divided  by  curtains  drawn  out  at 
right  angles  from  the  walls.  This  school  was 
erected  at  the  then  stipulated  cost  of  £4  per  head, 
exclusive  of  the  two  teachers’  houses. 

On  the  establishment  of  the  London  School 
Board,  many  architects  were  engaged  on  the  first 
schools  projected,  one  of  which  fell  to  my  share, 
viz.,  the  Wapping  School.  The  improvements 
very  early  made  by  the  School  Board  are  exhibited 
in  this  design  for  a school  for  girls  and  infants 
only,  as  shown  in  the  more  compact  planning,  the 
increase  in  class-room  accommodation,  and  the 
introduction  of  dual  desks,  &c. 

This  tendency  towards  the  increase  of  class-room 
accommodation  is  in  accordance  with  German 
examples,  and  one  of  the  most  approved  by  Mr. 
Watson  and  Sir  Charles  Reed  is  Haverstock-hill 
School,  designed  by  Mr.  Robson.  In  this  case 
there  are  four  class-rooms  to  each  large  school- 
room, all  of  which  are  on  the  ground  floor,  each  of 
the  large  school-rooms  giving  space  for  as  many 
desks  as  the  four  class-rooms  belonging  to  it 
together  contain ; but  with  this  striking  peculiarity, 
that  the  central  space,  around  which  these  school  and 
class-rooms  are  arranged,  is  covered,  and  forms  a 
hall  of  assembly,  wherein  the  whole  school  meets 
daily,  and  in  which  examinations  can  be  held,  and 
through  which  access  is  gained  to  all  the  classes, 
the  glazed  doors  to  each  of  these  being  commanded 
from  the  dais  in  the  hall.  This  hall  was  originally 
designed  as  a girls’  covered  play- ground,  and  is  so 
described  in  Mr.  Robson’s  book,  but  experience 
has  proved  its  great  convenience  in  administration, 
and  it  is  no  longer  used  as  a play-room,  but  con- 
tributes not  a little  to  the  educational  success  of 
the  institution,  at  which  my  wife  is  a visitor.  The 
“hall-passage  system”  hadthus  an  accidental  birth. 

In  J onson-street  School,  Stepney,  designed  by 
Thomas  Roger  Smith,  the  large  school-rooms 
were  thrown  aside  altogether,  and  the  one  great 
hall  alone  retained,  with  separate  class-rooms  sur- 
rounding it  on  three  sides,  and  all  in  direct  com- 
munication with  it.  This  school  was  professedly 
based  on  the  Prussian  system,  but  is  a great  im- 
provement upon  it,  and  is  the  best  example  of 
what  Dr.  Abbott  has  happily  termed  the  “hall- 
passage  system,”  adapted  to  schools  of  more  than 
one  storey  in  height.  I look  upon  this  as  the  cul- 
minating point  to  which  primary  school  buildings 


have  grown,  and  I take  this  as  the  starting-point  n 
from  which  progress  is  to  be  made  in  the  future  , 
development  of  secondary  schools.  That  I am  , 
justified  in  this  opinion  the  latest  design  for  a 
secondary  day-school,  by  both  these  gentlemen  is  \ 
confirmatory.  And,  through  their  kindness,  I am  ' 
enabled  to  show  you  Mr.  T.  Roger  Smith’s  design 
for  the  Grocers’  School,  and  Mr.  E.  R.  Robson’s 
design  for  the  Blackheath  School,  of  the  Public 
Day-schools  Company,  both  of  whom  have 
adopted  the  said  “ hall-passage  system  ” in  those 
middle-class  schools,  the  one  for  boys  and  the  other 
for  girls. 

Mr.  Henry  Glutton  has  also  adopted  the  same 
principle  in  his  design  for  St.  Francis  Xavier’s 
College,  at  Liverpool,  erected,  in  1875,  as  a middle- 
class  day-school  for  500  boys. 

The  advantage  of  so  planning  a school  build- 
ing that  the  head  master  may,  with  the  least  loss 
of  time  and  trouble,  have  the  whole  school  under 
his  supervision  and  control,  must  be  manifest  to 
every  one  who  thinks  of  the  difficulty  of  personally 
controlling  a school  of  500  or  1,000  pupils  and 
their  various  masters.  A hall  into  which  every 
class-room  door  shall  open,  where  the  pupils  may 
congregate  for  prayers,  for  lectures,  for  examina- 
tion, for  separate  instruction  in  such  groups  as  may 
be  required  by  special  circumstances,  where  they 
may  meet  and  retire  in  an  orderly  manner  to  their 
several  classes  or  to  their  homes,  under  the  eye  of 
the  presiding  genius  of  the  school,  is  obviously  an 
addition  of  no  small  importance  to  the  welfare  and 
discipline  of  the  school. 

The  moment  that  you  introduce  the  corridor 
you  destroy  the  possibility  of  exercising  the  same 
kind  of  influence ; the  hall,  if  you  have  one, 
becomes  a costly  appendage,  of  a stately  character, 
but  of  no  daily  practical  use,  reserved  only  for 
special  occasions.  The  teaching  being  done  in  the 
class-rooms,  it  has  not  the  excuse  for  its  existence 
which  the  old  foundation  schools  had,  for  in  them 
no  class-rooms  were  provided. 

For  these  reasons,  I prefer  Mr.  Smith’s  design 
for  the  Grocers’  School  to  that  which  has  been 
chosen  and  erected,  a plan  of  which  I exhibit,  and 
by  which  it  will  be  seen  that  the  hall  is  carefully 
cut  off  from  the  class-rooms  by  a corridor,  which 
effectually  isolates  it,  and  gives  to  the  head  master 
no  personal  control  whatever  of  the  movements  of 
the  school,  as  a whole,  from  such  a vantage  ground, 
and  thus  the  hall  is  rendered  an  expensive  and 
comparatively  useless  luxury. 

In  designing  the  buildings  required  for  the 
North  London  Collegiate  School,  at  Sandall-road, 
Camden-town,  and  the  Camden  School  for  Girls, 
at  Prince  of  Wales’s-road,  Kentish-town,  I 
laboured  under  the  disadvantage  of  having  to  in- 
corporate therewith  existing  buildings  in  each 
case,  and  in  the  former  to  complete  the  new 
portion  before  I touched  the  old,  so  that  the  pupils 
might  be  transferred  from  the  one  to  the  other ; 
but,  feeling  very  strongly  the  representative 
character  of  these  schools,  I endeavoured  to  bring 
them  into  subjection  to  the  latest,  and,  as  I think, 
the  best  improvements  in  school  planning.  The 
task  has  been  a difficult  one,  but  success  seems  to  be 
assured,  even  before  the  amended  old  part  of  the 
building  has  been  entirely  -handed  over  for  occu- 
pation, as  in  the  case  of  the  Sandall-road  School. 

Camden  Schools. — The  plans  on  the  wall  illustrate 
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the  general  arrangements,  concerning  whichl  may- 
remark  that  the  Camden  School  was  tirst  built  and 
finished.  The  freehold  of  the  Governesses’  Institu- 
tion, founded  by  Mr.  Laing,  was  purchased  for 
£5,500,  and,  at  a cost  of  some  £7,500,  was  adapted 
to  the  uses  of  the  school.  In  this  case,  for  eco- 
nomical reasons,  no  hall  was  desired,  it  being  deter- 
mined that  the Clothworkers’ -hall  at  the  Collegiate 
School  should  be  jointly  used  by  the  two  schools 
on  prize  days,  &c. 

The  education  given  at  this  school  is  at  a much 
lower  rate  than  the  former,  and  the  classes  number 
50  pupils  in  each ; on  the  ground  and  first  floors 
there  are  nine  such  class-rooms,  a gymnasium,  a 
drawing-school,  a lecture-room,  library  and  com- 
mittee room,  teachers’  rooms,  office,  and  caretaker’s 
apartments ; in  the  basement  are  the  extensive 
cloak-rooms,  drying  closets,  dining-room,  kitchen, 
and  domestic  offices. 

The  girls  enter  by  the  basement  steps  on  each 
side,  proceed  to  the  cloak-rooms,  thence  pass  up 
to  their  several  class-rooms,  where  each  has  a 
sep-arate  desk  to  herself ; the  use  of  the  gymnasium, 
drawing-school,  lecture-room,  and  playground 
being  timed  with  great  precision.  Both  hot  water 
a,nd  open  fire-stoves  are  used  for  heating  and  for 
drying  clothes,  and  every  class-room  has  arrange- 
ments for  admitting  fresh,  and  extracting  foul  air, 
independently  of  the  windows.  Owing  to  the 
administrative  abilities  of  the  head  mistress,  Miss 
Elford,  no  less  than  the  completeness  of  tke 
arrangements,  this  school  goes  like  clockwork. 

North  London  Collegiate  Schools. — The  old  portion 
of  the  Xorth  London  Collegiate  School  for  Girls 
was  originally  an  emporium,  or  general  store,  and 
was  adapted  by  me  for  school  uses.  It  is  now 
undergoing  considerable  alteration  and  addition, 
an  extra  floor  and  a new  facade  being  constructed. 
The  new  buildings  occupying  the  remaining  por- 
tion of  the  site  are  finished,  and  were  opened  by 
the  Prince  and  Princess  of  Wales  last  July. 

It  will  be  seen  by  the  plans  exhibited  that  the 
accommodation  comprises  the  following  : — 

The  great  hall,  presented  by  the  Clothworkers’ 
Company,  and  called  by  their  name,  70  ft.  by  39  ft., 
and  32  ft.  high,  with  a wide  gallery  at  the  end  and 
a shallow  one  on  the  side  at  the  level  of  the  first 
floor,  the  raised  dais  and  organ  recess  being  at  the 
opposite  end  on  the  ground  floor.  Three  storeys  of 
class-rooms  are  arranged  on  one  side  of  the  hall. 
The  five  class-rooms  on  the  ground  floor,  and  those 
over  them  on  the  first  floor,  are  in  direct  com- 
munication -with  the  hall  by  the  ground  floor  of  hall 
and  the  side  gallery  on  each  floor.  Two  of  the  class- 
rooms may  be  thrown  into  one,  by  opening  the 
sliding  doors  provided  between  them.  There  are 
three  class-rooms  on  the  second  floor  and  a large 
drawing-school  lit  in  a similar  manner  to  the 
Gloucester  Art  School. 

Under  thehall  is  the  dining-hall,  and  the  kitchen, 
scullery,  and  housekeeper’s  room  ; under  the  class- 
rooms are  the  cloak-rooms  and  conveniences,  the 
store-room,  the  teachers’  room,  the  strong-room,  the 
head  mistress’s  retiring-room,  and  the  drying-room. 

The  basement  and  staircase  are  heated  with  fresh 
warm  air  by  hot- water  pipes  in  channels,  to  which 
fresh  air  is  admitted  in  large  quantities.  The  class- 
rooms have  Boyd’s  School  Board  ventilating  grates 
and  fresh  air  admission  shafts,  and  foul  air  extrac- 
tion shafts  are  everywhere ; so  that  the  necessity  for 


opening  windows  is  not  felt,  though  cross  ventila- 
tion by  windows  is  easily  attainable,  not  only  by 
the  fanlights  over  the  doors  to  the  hall,  but  by  win- 
dows in  the  same  intermediate  wall.  The  triangular 
space  over  the  boarded  ceiling  of  the  great  hall  forms 
a warm  air  extraction  shaft,  hot -water  pipes  being 
placed  at  the  foot  of  a vertical  flue  at  one  end. 

There  are  two  staircases  to  this  new  building, 
one  at  each  end  of  the  corridor.  This  portion  of 
the  school  has  been  in  occupation  some  eight 
months,  and  the  advantages  of  the  system  have 
been  fully  proved  ; otherwise,  in  spite  of  the  known 
administrative  ability  of  the  head  mistress,  it  would 
have  been  impossible  to  have  accommodated  the 
whole  school  of  upwards  of  400  pupils  without  the 
use  of  the  old  part  of  the  building. 

It  is  an  interesting  sight  to  see  the  pupils  come 
in  through  the  basement  entrance  to  the  cloak- 
rooms, where  they  enter  at  one  door  and  retire  at 
another,  changing  their  shoes  as  well  as  leaving 
their  hats  and  cloaks,  and  passing  up  the  staircases 
to  the  great  hall,  where  they  file  in  to  their 
accustomed  seats  and  await  the  organ  peal  giving 
forth  the  morning  hymn,  followed  by  the  prayers 
read  by  the  head  mistress,  at  whose  command  each 
teacher  leads  her  class  to  its  class-room ; after  wUlch 
the  doors  are  shut,  and  work  begins  within  and  also 
without,  in  the  great  hall  and  gallerj’,  which,  at  pre- 
sent, supplement  the  class-rooms  in  the  old  building 
not  yet  handed  over,  but  about  to  be  so  next  term. 

The  Old  Building. — On  either  side  of  the  main 
entrance  to  the  old  building  are  small  triangular 
offices,  at  which  inquiries  may  be  made  without 
further  entering  the  building,  at  small  windows 
provided  ; beyond  these,  on  one  side,  are  the  head 
mistress’s  rooms,  and  on  the  other  side,  the  general 
office  and  waiting-room;  adjoining  this  is  the 
board-room,  which  is  also  the  library  and  museum. 
Over  the  board -room,  on  the  first  floor,  is  the  science 
lecture-room,  with  a chemical  laboratory  adjoin- 
ing ; the  other  two  rooms  are  respectively  a class- 
room and  the  teachers’  retiring  room  and 
library.  The  old  staircase  is  retained  to  reach 
this  floor,  but  the  new  staircase  gives  access 
to  the  second  floor,  in  which  are  two  large 
and  five  smaller  class-rooms,  for  music- 
lessons  and  practice.  The  caretaker’s  rooms  are 
reached  by  a special  staircase,  and  extend  from  the 
front  under  the  turret  to  the  back  ; a box-room  is 
situated  in  the  turret  itself,  and  a lumber-room  in 
the  general  roof.  Behind  the  organ  are  passages 
on  each  floor,  and  a lift  from  the  sub-basement  and 
coal-cellar  to  the  lift  and  cistern-room  on  the  top- 
most floor.  Two  drinking  fountains  are  provided 
for  each  floor,  supplied  with  filtered  water,  and 
lavatories  and  w.c.’s  in  addition  to  those  entered 
from  the  cloak-room.  The  basement  is  occupied 
by  a cloak-room  30  feet  square,  a cooking  school 
and  scullery,  &c. 

It  must  be  confessed  that,  upon  this  very 
awkwardly  shaped  site,  very  little  else  could  have 
been  done"  had  the  buildings  been  re-built  instead 
of  only  enlarged.  The  playground  is  much  too 
small,  and  is  partly  occupied  by  the  gymnasium, 
which  is  fitted  with  Stempel’s  apparatus  ; a fives- 
court  is  to  be  attached  to  the  gable-end  wall. 

Such  is  a general  description  of  these  schools.  I 
now  come  to  consider  one  twice  the  size,  which  has 
recently  been  the  subject  of  much  discussion,  viz., 
the  City  of  London  School. 
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. I have  exhibited  on  the  walls  my  competition 
design  for  this  building,  in  which  yon  will  see  a 
further  development  of  the  same  principle  of 
planning  which  I have  been  advocating,  but 
which  was  as  fatal  to  my  success  as  to  Mr.  Smith’s 
in  the  Grocers’  School  competition.  The  public 
has  not  yet  been  educated  up  to  the  “hall-pas- 
sage system,”  and  the  selected  plan  in  this  com- 
petition repeats  what  I considered  a defect  in  the 
former  case — the  great  hall  is  made  a solitary 
apartment,  carefully  cut  off  from  the  uses  of  the 
school  by  the  corridors  surrounding  it.  In  other 
respects  the  plan  is  suited  to  the  site,  but  would 
be  as  complete  without  the  hall  as  with  it. 

In  the  design  submitted  by  me,  the  hall  is  the 
centre  of  civilisation  to  the  school ; into  it  every 
door  to  every  room  in  the  building  opens,  and 
from  the  dais  is  commanded  every  part  of  the 
building  and  all  the  people  in  it.  This  hall  is  lit 
like  the  nave  of  a church,  with  a range  of  clere- 
storey  windows  above  the  roofs  of  the  class-rooms 
surrounding  it.  It  takes  away  the  necessity  for 
close,  stuffy,  dark  and  dreary  passages,  and  gives 
a cheerful  hall  and  promoter  of  light  and  ventila- 
tion. It  has  a gallery  round  it,  at  the  level  of  the 
first  and  topmost  floor.  The  class-rooms  on  three 
sides  open  into  it,  and  the  great  lecture-room  for 
400  students  is  at  one  end,  in  easy  communication 
with  the  chemical  laboratories  and  class-rooms. 

Under  the  lecture-room  on  the  ground  floor  is 
the  dining-room,  capable  of  being  divided  into 
four  class-rooms,  and  supplied  by  a lift  from  the 
kitchen  on  the  second  floor,  which  is  part  of  the 
caretaker’s  apartments. 

Benches  are  provided  for  the  whole  of  the  school 
on  the  ground  floor,  with  aisles  10  ft.  wide  running 
.round  and  forming  open  passages  of  communica- 
tion, never  needing  to  be  screened  by  curtains 
except  on  examination  days,  as  experience  has 
proved  at  Sandall-road  School, 

The  head  master’s  and  secretary’s  room,  the 
•clerks’  offices,  and  the  board-room,  with  the  sepa- 
rate waiting-rooms,  are  ranged  on  either  side  of 
the  chief  entrance  from  the  Embankment. 

The  basement  is  almost  entirely  devoted  to 
covered  playgrounds  and  cellarage,  the  fives-courts 
and  conveniences  being  planned  carefully  with 
covered  ways  to  the  latter  from  the  staircases. 

The  head  master’s  private  room  overlooks  the 
5011th- western  corner,  and  the  teachers’  private 
common-room  overlooks  the  playground  at  the 
north-west  corner,  so  that  out  of  school  the 
masters  are  in  the  best  position  for  observing  the 
pastimes. 

Mr.  T.  E.  Smith’s  design  for  the  Grocers’  School 
is  most  compact,  and  a glance  at  the  drawings 
makes  the  arrangements  quite  clear,  leaving  little 
by  way  of  description  necessaryu  The  class-rooms 
are_  arranged  on  three  sides  of  the  hall,  with 
which  they  are  in  direct  communication,  similar 
“to  the  admirable  Board  school  erected  by  him  at 
•Stepney. 

Mr.  Glutton’s  design  for  St.  Xavier’s  College, 
already  referred  to,  is  also  well  illustrated  by  the 
plans  and  sections  which  he  has  kindly  lent  me. 
I was  not  aware  of  its  existence  till,  in  searching 
for  corroborative  examples  of  the  principles  I am 
advocating,  I found  an  illustration  of  it  in  the 
Building  Neius.  I wrote  to  the  master  to  learn 
what  his  opinion  is  of  the  practical  advantages 


to  be  gained  from  this  arrangement,  and  the  Eev.  f 
Father  Harris  replies  as  follows  : — 

“The  opening  of  the  class-rooms  directly  into  the  ’ 
great  hall  has  very  great  advantages.  1st,  as  regards  i 
general  supervision  ; 2nd,  as  regards  saving  of  time  ; 
3rd,  as  regards  all  general  discipline.  It  is,  liowever,  , 
difficidt  to  use  the  hall  for  any  general  purpose  during 
school  hours  ; but,  as  far  as  the  good  of  the  boys,  which 
is  the  principal  matter  to  be  studied  in  a college,  is  con- 
cerned, the  sj'-stem  answers  adinii'ably.’’ 

I have  also  received  the  following  note  from 
Miss  Buss,  whose  testimony  is  of  great  value  ; — 

“ During  the  time  that  we  have  had  the  use  of  th(‘ 
hall,  we  have  found  it  exceedingly  pleasant.  Tlio 
opening  of  the  school-rooms  (hrectly  out  of  the  hall  is 
certainly  a great  advantage.  The  supervision  is  mucli  i 
more  easy,  as  is  also  the  control  of  pupils  while 
assembling  and  dismissing.  The  light  and  ventilation 
are  excellent,  far  better  and  more  complete  than  they 
would  have  been  if  you  had  given  us  a separate 
passage.” 

Pae,t  If. 

I now  proceed  to  consider  the  second  formal 
division  of  my  subject,  viz.,  the  particular  plan- 
ning of  the  parts  ; but  I fear  the  time  at  my  dis- 
posal will  necessitate  a very  limited  discussion  of 
the  details. 

The  Lavatory  and  Clcah-rooms. — Every  school  is, 
or  ought  to  be,  entered  through  the  hat  and  cloak- 
rooms, and  the  most  convenient  mode  of  retire- 
ment should  also  be  by^  the  same  route,  supposing 
always  that  the  cloak’room  does  not  form  a sepa- 
rate adjunct  to  each  class-room,  as  in  the  case  of 
the  City  of  London  School.  In  this  design  I , 
endeavoured  to  realise  the  expressed  wishes  of  the  ' 
head  master,  and  arranged  for  the  boys’  entry  into 
the  cloak-room  on  one  side  of  each  class-room  and 
out  at  the  other,  the  custom  at  the  dismission 
being  for  the  master  to  order  the  boys  to  file  off 
from  their  class- seats  into  the  cloak-room,  and 
enter  again  by  another  door  to  their  seats,  with  the 
hats  and  coats  with  them  ; when  all  are  ready,  the  i 
order  is  given  to  leave ; in  this  way  the  loss  of 
clothes  is  prevented.  But  the  better  plan  is  to  have 
separate  cloak-rooms,  which  may  be  heated  and 
ventilated  quite  independently  of  the  class-room,  | 
and  may  also  be  dried  by  hot-water  pipes  as  they  i \ 
hang,  or,  if  very  wefc,  taken  to  the  drydng-room.  ( 
One  of  the  most  complete  cloak-rooms,  as  wHl 
as  the  most  extensive,  in  a boys’  school  of  this 
kind,  is  that  of  Cowper-street  School,  Finsburyn  - 
And,  I am  sorry  to  say,  about  the  worst,  are  those  1 1 
provided  in  Board  schools,  where,  if  anywhere,  it 
surely  is  most  necessary  to  avoid  the  transmission  I 
of  disease  and  other  evils,  by  providing  cloak-  4 
rooms  of  sufficient  size,  and  not,  as  is  most  common , i 
having  two  or  more  rows  of  pegs  over  each  other,  ' 
so  that  the  garments  hang  one  upon  another ; j 
but  the  outcry  against  expenditure  in  Board  ' 
schools  will,  doubtless,  make  it  difficult  to  improve  i i 
in  this  respect. 

In  secondary  schools,  however,  this  ought  not  t 
so  to  be,  and  yet  it  is  the  commonest  sin  in  !. 
the  most  elaborate  and  expensive  buildings  in  i 
other  respects,  and  not  less  in  girls’  than  in  boys’  t- 
schools.  I 

The  provision  made  in  the  North  London  and  | 
Camden  Schools  is  as  economical  as  it  is  efficient,  I 
and  the  pla,n  is  this  : — The  cloak-rooms  are  situated 
in  the  basement,  and  consist  of  a series  of  rooms 
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the  same  size  as  the  class-rooms  above  them,  sur- 
rounded on  all  sides  with  a single  row  of  pegs, 
not  less  than  9 inches  apart,  a shoe-rack,  and 
umbrella  hook,  vuth  continuous  metal  water- 
channels,  made  movable  in  short  lengths. 

A screen  down  the  centre  gives  space  for  a 
similar  arrangement  on  either  side;  hot-water 
pipes  pass  under  each  screen,  above  the  floor  ; 
between  the  rows,  forms  are  placed  for  the  girls 
to  take  off  their  walking-shoes ; every  peg  is 
numbered,  and  every  pupil  has  her  number. 

The  lavatories  are  situated  in  the  cloak-rooms, 
and  the  external  conveniences  are  entered  from  the 
cloak-room ; so  that  every  arrangement  is  open  to 
inspection,  and  under  the  control  of  the  teachers 
on  duty  in  each  room.  Some  teachers  prefer  to 
keep  the  lavatories  and  conveniences  separate  from 
the  cloak-rooms,  so  that  the  cloak-rooms  may  be 
locked  up  during  school  hours. 

In  boarding-schools  it  is  usual  to  provide  closets 
and  doors  with  looking-glasses  in  the  upper  panels, 
»S:c. ; but,  in  all  cases,  plenty  of  room  is  essential  to 
the  discipline  and  morale  of  the  school. 

The  Class-rooms. — The  arrangement  of  the  class- 
rooms is  one  of  the  most  important  of  the  parts. 
The  number  of  scholars  varies  with  the  system  of 
classification  adopted. 

The  Public  Day-school  Company  prefer  from  20 
to  25  in  a class ; the  North  London  Collegiate 
School,  for  the  higher  education,  apportions  30  to  a 
class  ; the  Camden  School  has  classes  of  50  ; a 
common  number  is  40,  which  is  that  adopted  at 
the  City  of  London  School,  but  60  is  not  an 
unusual  number  in  great  schools. 

Continuous  forms  and  desks,  four,  five,  and  six 
rows  deep,  are  usual,  but  I prefer  the  dual  desk  to 
the  continuous,  and  think  the  best  arrangement  is 
that  adopted  at  the  North  London  and  Camden 
Schools,  where  each  student  has  a single  Swedish 
desk,  set  15  or  16  inches  apart,  so  as  to  allow  of  a 
passage  between  each  from  front  to  back ; the  rows 
will  then  need  no  space  between  them  from  side  to 
side,  but  a 2 ft.  passage  or  more  is  desirable  at  the 
sides  next  the  wall,  though  not  essential,  the  re- 
sulting area  being  from  12  to  15  ft.  each  scholar. 
In  all  cases,  the  light  should  fall  on  the  left  side  of 
the  desks ; and,  if  the  rooms  are  not  heatedby  warm- 
water  pipes,  the  fires  should  be  opposite  the  desks  ; 
and  not  in  the  centre  of  the  wall,  but  between  the 
teacher’s  desk  and  the  entrance  door^  so  that  the 
teacher’s  raised  desk  may  stand  in  the  centre,  and 
the  draught,  if  any,  from  the  door  may  only  feed  the 
fire,  without  annoying  the  teacher  or  the  students. 

On  the  opposite  side  to  the  fire,  and  behind  the 
students’  desks,  vitiated  air  extract  shafts  should 
be  built  in  the  walls,  with  a large  grating  fitted 
with  a gas  jet  inside,  and  the  means  of  closing,  if 
desired,  one  at  each  side  and  close  to  the  ceiling. 
The  stoves  should  be  on  the  principle  of  Boyd’s 
School  Board  stoves,  with  fresh  air  passing  through 
them  into  the  room.  Further  fresh  air  shafts,  on 
what  is  known  as  Tobin’s  system,  may  be  added,  if 
desired,  or  by  shafts  in  the  wall,  under  window 
sills,  opening  through  hit-and-miss  ventilating 
gratings  fixed  in  the  -window-boards.  The  latter  is 
adopted  at  Sandall-road,  but  has  the  disadvantage 
of  admitting  the  air  too  low,  and  the  descending 
cooler  air,  next  the  cold  window  panes,  checks  the 
upward  current  of  the  inlets.  The  wall  opposite 
the  windows,  in  which  is  the  door,  should  be 


supplied  with  a large  fanlight  over  the  door,  and 
corresponding  dwarf  window  openings  in  the  upper 
part  of  the  wall,  so  that  cross  ventilation  may  be 
obtained  at  pleasure,  and  particularly  in  the 
intervals  of  teaching.  The  rooms  should  be  13  or 
14  feet  high,  as  wisely  required  in  all  Board 
schools.  Class-rooms  so  designed  and  arranged  on 
one,  two,  or  three  sides  of  the  great  hall,  form  the 
largest  part  of  the  school  buildings,  and  are 
adapted  to  every  purpose  required.  Examples  of 
such  class-rooms  are  given. 

Drawing  Class-rooms. — In  addition  to  anoidhem 
light,  a high  light  is  desirable;  and  not  only  so,  but 
a skylight  also;  and  this  is  best  attained  by  a curved 
roof,  similar  to  that  adopted  at  the  Gloucester  Fine 
Art  School,  and  to  that  which  I have  built  for  the 
North  London  School.  In  this  case,  I have  formed 
the  roof  with  iron  ribs  and  sash  bars  on  one  side, 
and  glazed  it  like  a conservatory,  lining  v/ith 
boarding  so  much  of  the  interior  as  the  chcum- 
stances  of  the  case  required  by  actual  experiment. 
The  drawing  exhibited  will  best  illustratethi«. 

Science  Class-rooms. — I have  already  referred  to 
the  great  changes  which  have  recently  taken  xdace 
in  school  buildings,  the  singlelofty  hall  which  con- 
stituted the  whole  school  50  years  ago  being  now 
superseded  by  a variety  of  separate  class-rooms 
and  other  conveniences.  But  this  change  in  the 
aichitecture  has  been  accompanied  by  a j^et  more 
marked  revolution  in  the  mode  of  teaching,  and  in 
the  matter  taught.  The  education  of  the  memory, 
which  was  all  that  was  provided  for  our  fathers,  is 
in  these  latter  days  giving  place  to  the  education 
of  the  mind.  To  develop  the  reasoning  faculty  is 
now  considered  a nobler  task  than  to  manufacture 
walking  encyclopaedias,  and,  since  it  is  now 
generally  accepted  that  one  of  the  most  powerfu 
instruments  for  the  cultivation  of  the  reason  is  the 
study  of  science,  it  is  evident  that  chemical  and 
physical  laboratories — and,  possibly,  even  me- 
chanical laboratories — will  henceforth  be  considered 
essential  parts  of  a first-rate  secondary  school. 

These  laboratories  will  also  be  associated  with 
one  or  more  lecture-rooms  to  accommodate  from 
one  to  four  hundred  students,  or  from  a third  to 
half  the  school,  if  not  exceeding  800 ; above  that 
number,  it  is  better  to  have  two  lecture-rooms. 

The  particular  form  of  chemical  operating  stalls, 
the  service  of  gas  and  water,  the  sand-baths, 
and  the  fume-closets,  are  illustrated  in  drawings  on 
the  walls,  and  may  be  further  studied  by  reference 
to  the  published  illustrations  of  the  admirable 
laboratories  at  Owens’  College,  Manchester ; but, 
as  I am  not  aware  that  similar  publicity  has  been 
given  to  physical  laboratory  fittings,  I have  ex- 
hibited on  the  walls  a few  illustrations  of  the  very 
clever  arrangements  designed  by  Professor  Ayrton 
for  the  college  at  Yedo  in  Japan,  which  his  kind- 
ness has  put  at  my  disposal. 

I may,  however,  remark  that  the  chemical 
laboratory  operating  stall  should  be  from  three 
to  four  feet  wide  and  two  feet  three  inches  deep, 
with  two  tiers  of  bottle-shelves  at  the  back,  two 
gas  jets  with  Bunsen’s  burners,  a bason  of  lead  or 
of  stoneware ; the  latter  is  less  affected  by  acids,  but 
the  former  is  easily  repaired  or  renewed,  and  fewer 
breakages  occur  in  its  use.  If  the  laboratory  is 
small,  one  sink  in  the  comer,  or  next  walls  will 
be  all-sufficient,  as  at  Sandall-road.  Different 
sized  draAvers  are  required  under  the  oak  table  top. 
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and  the  remaining  space  may  be  provided  with 
shelves,  with  doors  to  enclose  the  same,  set  back  to 
allow  space  for  knees  when  sitting  at  the  stall. 

The  fume-closets  should  be  formed  with  lead- 
lined  sink  and  closet  under,  enclosed  with  panel- 
ling (if  not  recessed  in  the  wall),  with  rising  sashes 
in  front ; in  the  bottom  rail  of  the  lower  sash  hit- 
and-miss  v*entilators  should  be  fixed,  to  admit  air 
from  the  room  to  the  chamber,  at  the  upper  part  of 
which  is  a ring  of  gas  jets  at  the  foot  of  an  ex- 
tract flue. 

A better  plan  is  adopted  at  Owens  College.  All 
the  fume  and  exhaust  closets  are  connected  by 
channels  with  a lofty  chimney,  at  the  base  of  which 
a furnace  is  constantly  burning,  and  the  draught 
created  by  this  sucks  up  the  air  from  the  fume-closets 
and  carries  it  far  above  the  buildings.  A director’s 
room,  best  apparatus-room,  balance-room,  and 
special  operation  rooms  are  desirable  additions. 

Since  writing  the  above  passage,  I have  received 
urom  the  Science  and  Art  Department  of  the  Com- 
mittee of  Council  on  Education  at  South  Kensing- 
ton, their  science  form,  Ko.  1013,  descriptive  of 
fittings  for  laboratories ; and  with  it  a series  of 
drawings,  which  I have  exhibited  on  the  walls  ; 
but  as,  on  the  payment  of  Is.  6d.,  any  one  may 
obtain  a copy  of  these  documents,  I will  not  detain 
you  by  a description  now,  except  to  say  that  they 
are  the  result  of  much  deliberation,  and  practical 
•experience  has  proved  their  value.  The  Eoyal 
Institute  at  Hull  is  fitted  up  with  these  fittings, 
which  are  suitable  for  advanced  classes.  The 
Crloucester  and  the  Watford  Art  and  Science  Schools 
are  illustrated  in  Colonel  Donnelly’s  reports,  and 
may  be  consulted  there.  These  buildings  aptly  illus- 
trate what  is  required  to  complete  secondary  school 
buildings.  Their  existence  as  separate  institutions 
proves  that  the  want  has  been  felt  and  provided  for 
in  this  way  ; in  future  buildings  the  want  should  be 
anticipated.  The  chemical  and  physical  labora- 
tories— designed  for  the  Cowper-street  Technical 
School  of  the  London  Guilds’  Institute — are  fully 
described  and  illustrated  in  the  report  of  the 
Governors  of  the  10th  of  March  last ; and  since  any 
one  interested  in  the  subject  may  obtain  a copy  on 
•application  to  the  secretaries  of  the  Institute,  I 
abstain  from  entering  upon  any  description  of  them, 
but  at  once  proceed  to  the  consideration  of — 

The  Physical  Department  of  the  Imperial  College 
of  Engineering  at  Yedo,  Japan. — From  the  par- 
ticulars given  to  me  by  Professor  Ayrton,  I have 
been  enabled  to  prepare  a ground  plan  of  the 
department  of  which  he  was  professor,  and  it  is 
no  small  satisfaction  to  me,  as  a member  of  the 
Executive  Committee  of  the  City  and  Guilds 
Technical  Institute,  that  his  able  services  have 
been  secured  to  develop  the  physics  classes  at 
Cowper-street,  for  which  costly  buildings  are  in 
course  of  realisation,  such  as  it  is  hoped  may  give 
full  play  to  his  talents,  to  the  great  advantage  of 
the  youth  and  working  classes  of  the  City  of  London. 

Boom  No.  1 is  the  demonstration  room,  50  feet 
square,  and  occupying  the  whole  height  of  this 
portion  of  the  building,  which  is  shown  in  the 
exterior  perspective  view  of  the  same.  It  was  fitted 
up  in  the  following  manner : — On  a level  with  the 
first  floor,  a gallery  about  3 ft.  Avide  ran  round 
the  whole  room,  from  Avhich  wires  and  other 
apparatus  were  suspended  for  experiments  ; it  also 
gave  access  to  the  shutters  by  which  the  upper 


windows  could  be  closed  to  darken  the  room  for 
optical  and  other  experiments.  The  students’ 
benches  occupied  the  centre  of  the  room,  and 
around  three  sides  of  the  room,  next  the  walls  on 
the  ground  floor  leA^el,  were  instrument  and  work- 
ing cases,  the  under  side  of  the  gallery  being 
utilised  for  cupboards,  entered  from  behind. 

Eoom  No.  2 is  the  general  laboratory,  fitted-up 
with  instrument  cases,  covered-in  working  cases, 
the  tables  being  on  concrete  foundations,  and 
uncovered  instrument  cases  on  brick  piers. 

Eoom  No.  3 is  the  professor’s  private  room  and  I 
private  laboratory. 

Eoom  No.  4 is  the  instrument  room. 

Eooms  Nos.  5 and  6 are  for  electrical  experi- 
ments, No.  5 being  fitted  up  with  six  brick  pillars, 
each  about  two  feet  square,  and  descending  six  feet 
into  the  ground.  No.  6 has  long  tables  on  brick  piers. 

Eoom  No.  7 is  the  lavatory  attached  to  the 
laboratory,  for  washing  bottles,  &c. 

Eoom  No.  8 is  a small,  artificially-dried  room,  in 
which  experiments  with  frictional  electricity  could 
be  conveniently  performed. 

On  the  first  floor,  which  extended  over  all  but 
the  demonstration-room,  Avere  rooms  for  experi- 
ments on  light,  a small  class-room  for  the  teaching 
of  applied  physics,  rooms  for  special  experiments, 
store-closets,  and  the  battery-room. 

The  detail  drawings,  Avhich  I have  had  prepared 
from  those  made  by  Professor  Ayrton,  are  exceed- 
ingly interesting  and  valuable  on  account  of  their 
originality,  and  because  they  have  stood  the  test 
of  use  in  the  college  at  Yedo. 

Fittings  in  Demonstration-room. — The  sloping 
platform,  or  students’  gallery,  is  shoAvn  on  the 
draAvings,  and  in  the  side  sectional  view  I have 
indicated  in  dotted  lines  the  brick  piers  Avhich 
sustain  the  students’  tables  distinct  from  the  general 
flooring,  so  as  to  be  quite  free  from  vibration. 
There  is  also  a front,  back,  and  top  view  of  the 
students’  benches,  and  a section  showing  sinks  and 
gas-fittings. 

By  this  special  arrangement  of  students’  benches 
(which  is  believed  to  be  unique  of  its  kind),  it  Avas 
possible  for  the  students,  Avithout  leaving  their 
places,  to  repeat  the  experiments  made  by  the 
professor  during  the  lecture,  Avith  apparatus  jjlaced 
ready  for  them  on  these  firm  benches.  Between 
the  lectures,  these  benches  or  tables  could  be 
utilised  as  part  of  the  laboratory  proper. 

Illustrations  are  also  given  of  the  instrument 
cases,  with  folding- doors  and  glass  panels,  as 
arranged  around  a portion  of  the  demonstration- 
room,  which  are  also  used  in  the  laboratory. 

Details  are  shown  of  the  professor’s  lecture-table 
in  this  room,  resting  on  a platform,  the  whole  of 
which  v/as  sustained  on  a concrete  foundation 
distinct  from  the  general  flooring,  and  its  fittings 
included  a pneumatic  trough  sink. 

Fittings  in  the  Laboratory . — Besides  the  instru- 
ment cases,  the  drawings  also  exhibit  the  working 
cases,  furnished  with  glazed  sash  windows,  as  used 
in  the  general  laboratory  and  in  the  professor’s 
private  laboratory. 

The  tables  in  the  cases  rested  on  a concrete 
foundation,  quite  distinct  from  the  flooring,  to 
avoid  the  transmission  of  vibrations ; so  that,  except 
where  the  sash  was  closed,  after  work,  to  exclude 
dust  or  meddling  fingers,  no  paid  of  the  case  rested 
on  the  table,  there  being  no  connection  between 
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the  table  carrying  the  apparatus  and  tbe  floor,  on 
which  rested  the  sash  frames  and  glazed  enclosure, 
and  on  which  the  experimenter  stood.  With  such 
working  cases  a delicate  investigation  could  be 
carried  on  from  day  to  day,  the  apparatus  being 
always  ready  whenever  the  experimenter  had 
leisure  to  work  at  it.  Some  of  the  working  cases, 
so  enclosed  and  fitted  with  window  sashes  to 
exclude  dust,  &c.,  not  being  required  for  very 
delicate  experiments  likely  to  be  spoiled  by  small 
vibrations,  stood  upon  the  common  floor  without 
concrete  foundations. 

There  is  the  charm  of  novelty  in  these  arrange- 
ments so  far  as  I know,  and  of  the  following 
fittings  for  the  battery-room. 

Battery-room. — Illustrations  are  given  of  these 
designs  as  carried  out  in  the  aforesaid  Technical 
College  of  A'edo,  under  Professor  Ayrton’s 
direction. 

Accommodation  was  provided  for  about  200 

I Grove’s  cells  and  300  Daniell’s,  used  for  general 
electrical  work  and  for  the  electrical  testing  of  the 
students  of  telegraph  engineermg.  The  peculiarity 
t of  these  sj)ecial  fittings  was  that  all  the  cells  were 
1 under  glazed  covers,  and,  therefore,  dust  was  ex- 
S eluded  ; yet  all  the  cells  were  visible,  and  all 
I obnoxious  gases  were  led  up  the  flues ; the  cells 
were  easily  got  at  by  opening  any  portion  of  the 
double-hinged  cover. 

When  taking  a Grove’s  battery  apart,  after  use, 
the  zincs  were  put  at  once  into  the  long,  narroAV 
leaden  sink,  immediately  in  front  of  the  battery- 
stand  ; and  the  porous  cells  to  soak  in  the  long 
leaden  sinks  immediately  behind  the  operator. 
After  soaking,  the  porous  cells  were  put  on  the 
racks  to  drjL  and  were  ready  for  use  within  reach 
of  the  operator  putting  up  the  battery  on  the  next 
occasion. 

Of  Professor  Ayrton’s  drawings  I have  seen  ten, 
and  of  these  I have  chosen  the  most  interesting 
I examples. 

It  is  to  be  observed  that  the  fittings  of  the 
physical  department  at  Yedo  were  contrived  to 
enable  the  students  to  learn  by  advancing  the 
bounds  of  knowledge,  and  not  merely  by  assimi- 
lating existing  information,  as  is  evidenced  by 
numerous  published  accounts  of  original  research 
conducted  in  that  laboratory;  and  it  is  this 
method  of  teaching  which  has  given  to  Professor 
Ayrton  the  prestige  which  he  enjoys. 

Xow,  I trust  that  I have  not  wearied  you  al- 
ready, but  I was  anxious  to  take  this  opportunity 
to  give  publicity  to  a series  of  very  ingenious  con- 
trivances, which  1 hope  one  day  to  see,  more  or 
less,  realised  in  the  higher  class  secondary  schools 
of  the  country. 

The  need  of  technical  knowledge,  based  on 
scientific  principles,  is  daily  becoming  more  ap- 
parent, and  our  secondary  school  teachers  will 
find  it  to  their  own  interest,  no  loss  than  that  of 
the  middle  classes  generally,  to  give  increasing 
attention  to  it. 

In  conclusion,  while  thanking  you  for  the 
patient  hearing  you  have  given  me,  let  me  express 
a hope  that  buildings  for  secondary  educational 
purposes  will  no  longer  be  considered  un- 
important accessories  to  the  fuller  development 
of  the  teaching  power  of  the  master,  and  the  ac- 
quiring capabilities  of  the  students,  and  whether 
the  authority  of  Government  is  applied  to  the 


removal  of  the  present  inconsistencies  or  not,  that 
the  good  sense  of  the  English  people  will  in  this, 
as  in  most  other  things  upon  which  it  exercises 
independent  thought,  achieve  its  own  emancipa- 
tion from  the  thraldom  of  habitual  apathy  and 
contented  submission  to  things  as  it  commonly 
finds  them. 


DISCUSSION. 

The  Chairman,  in  inviting  discussion,  said  he  felt 
sure  that  all  who  were  interested  in  the  great  work  of 
education  must  feel  the  extreme  importance  of  having 
the  arrangements  suited  to  the  work,  and  must  appre- 
ciate, as  he  himself  did,  the  able  and  thoughtful  address 
which  had  just  been  delivered  by  Mr.  Robins.  He  had 
been  asked  to  submit  a few  remarks  bearing  not  directly 
on  the  architect’s  question,  but  rather  on  the  state  of 
technical  education  at  the  present  time,  and  with  the 
permission  of  the  meeting  he  would  do  so  before  the 
discussion  upon  the  paper  closed. 

Mr.  J.  G.  Fitch  said  the  important  matter  always  to 
be  considered  was,  first,  how  to  get  the  most  effective 
teacliing,  and  then  how  to  adapt  the  mechanical  arrang- 
ments  to  that  teaching.  Two  or  three  things  had 
struck  him  during  the  reading  of  the  paper,  which  he 
should  like  to  have  considered  by  teachers,  and  by  archi- 
tects who  built  for  teachers  ; one  was  that  architects 
generally  considered  it  sufficient  if  they  provided  a seat 
at  a desk  for  every  scholar  ; they  built  upon  the  theory 
that  that  was  the  scholar’s  place,  and  that  he  would 
seldom  leave  that  seat ; but  his  own  feeling  was,  that 
in  order  to  keep  up  the  intellectual  life  and  animation 
of  a school,  it  was  desirable  that  at  least  one  lesson  out 
of  every  three  or  four  should  be  given  standing.  It  was 
not  desirable  that  children  should  remain  seated  during 
the  whole  of  the  time,  and,  therefore,  he  hoped  that,  in 
planning  class-rooms,  architects  would  remember  that 
it  was  not  wise  to  fill  them  up  with  desks,  so  as  not  to 
leave  room  for  the  scholars  to  take  one  lesson  while 
standing.  There  was  a great  contention  as  to  the 
character  of  the  desks,  whether  they  should  be  long 
continuous  desks,  dual  desks — like  those  adopted  by  the 
School  Board — or  Swedish  desks,  in  Avhich  the  children 
had  each  a separate  seat,  like  a chair.  He  was  not  going 
to  try  to  settle  this  question,  but  ho  hoped  those  that  did 
try  would  boar  in  mind  that  the  comfort  of  the  teacher 
in  teaching  had  to  be  considered  as  well  as  the  comfort 
of  the  scholar  in  sitting.  The  more  you  scattered  the 
scholars  over  a wide  area,  the  more  you  increased  the 
difficulty  of  a teacher  in  getting  the  class  into  a proper 
focus.  That  seemed  to  b§  a great  objection  to  the 
arrangements  as  proposed,  because  if  the  scholars  were 
spread  over  too  wide  an  area,  the  teacher  could  not 
teach  effectively  without  a trying  expenditure  of  voice. 
No  doubt  class-rooms  should  be  in  the  main  isolated 
from  each  other,  and  if  the  class  consisted  of  30  scholars, 
it  was  well  that  the  teacher  should  have  them  all  to 
himself ; biit  he  would  remind  architects  that  there  were 
some  lessons  which  could  be  given  with  advantage  to 
two  classes  at  the  same  time,  and  therefore  it  would  be 
as  well  to  have  the  class-rooms  separated  by  a moveable 
partition.  After  all,  it  was  the  character  of  the  teach- 
ing staff,  and  a proper  consideration  of  the  sort  of  sub- 
jects to  be  taught  in  separate  rooms  or  not,  which 
should  bo  looked  at  in  determining  the  construction  and 
fitting  of  a school ; and,  therefore,  ho  hoped  teachers 
would  consider  that  when  they  came  into  council  with 
architects  and  others  who  looked  at  the  matter  from  a 
purely  mechanical  point  of  view. 

Mr.  C.  Mast  thought  that  too  miich  attention  was 
paid  to  large  schools,  to  the  neglect  of  the  smaller  ones, 
in  which  the  greater  part  of  secondary  education  was 
taught.  He  hoped  that  the  system  of  designing  large 
schools  would  not  be  extended,  because  he  believed  that 
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the  grouping-  of  a great  number  of  children  under  one 
roof  was  a bad  plan.  Every  teacher  would  admit  that, 
if  his  teaching  was  to  he  effective,  he  must  act  upon  a 
small  number,  and  though  it  was,  no  doubt,  more 
economical  to  have  large  buildings,  still  the  object  of 
the  teacher  was  better  attained  in  a small  room.  He 
thought  the  desks  ought  to  be  moveable,  and  agreed 
with  the  last  speaker  that  there  was  nothing  more 
objectionable  than  the  present  system  of  giving  all  the 
lessons  to  the  scholars  while  seated.  The  difficulty  of 
arranging-  a school  to  meet  the  requirements  of  every 
master  was  no  doubt,  very  great,  but  he  thought  every 
practical  teacher  would  soon  find  the  means  of  adopting 
a building  to  his  purposes. 

Mr.  Eoger  Smith  said  he  could  not  add  much  to  the 
careful  account  which  had  been  given  of  school  build- 
ings, as  they  were  being  designed  and  erected  now; 
but,  speaking  as  an  architect,  it  struck  him  that  a good 
deal  was  being  done  to  give  to  buildings  that  kind  of 
adaptation  to  the  requirements  of  modern  tuition 
Avhich  Mr.  Eitch  pointed  out  was  necessary,  and  which 
he  hinted  architects  hardly  thought  of  sufficiently.  But 
there  was  nothing  which  an  architect  was  so  pleased  to 
get  as  the  ideas  of  the  person  for  whom  he  was  build- 
ing, and  a definite  account  of  the  requirements  to  be 
met.  The  difficulty  was  not  so  much  to  provide  for  the 
requirements  as  to  ascertain  them  thoroughly  and  consist- 
ently. Hewasgladto  hearthe advocacy whichMr.  Bobins 
gave  to  the  system  of  class-rooms  clustering  round  a 
central  haU,  without  that  abomination  called  a corridor  ; 
and  he  felt  sure  that  a great  many  schools,  even  those  for 
primary  education,  would  be  builtontheimproved  system, 
and  the  number  of  class-rooms  increased.  There  were 
one  or  two  points  with  regard  to  class-rooms,  which  it 
might  be  desirable  to  dwell  upon,  not  that  they  would 
be  overlooked  by  men  engaged  in  the  construction  of 
schools,  but  because  upon  occasions  hke  the  present  hints 
might  be  thrown  out  which  would  bear  fruit  hereafter. 
Nothing  should  be  neglected  to  make  the  class-room  as 
good  for  its  purpose  as  possible,  and  it  should  be  made 
easy  to  hear  and  speak  in.  A perfectly  square  room 
was  convenient  for  arrangement,  but  was  not  usually 
successful  for  hearing  and  speaking  in  ; and,  therefore, 
it  was  desirable  that  the  room  should  be  oblong, 
but  not  very  far  removed  from  a square.  Then 
came  the  question  how  the  children  were  to  be 
ranged ; were  the  windows  to  be  at  the  end  or 
the  side  of  the  room.  The  advantages  and  disadvan- 
tages were,  briefly,  these : if  the  children  sat  along 
the  side  of  the  room,  they  formed  a wide  group,  but  if 
at  the  end  they  formed  a narrow  group,  and  were  more 
under  the  eye  of  the  teacher.  This  arrangement 
would  generally  be  found  to  be  successful,  be- 
sides having  the  advantage  of  a greater  spread  of 
light.  Another  point  to  be  considered  was  that 
of  having’  sufficient  provision  for  ventilation.  The 
difficulty  of  working  and  of  teaching  in  a hot  or 
close  room  was  so  great  as  to  neutralise  every  other 
provision  for  comfort ; and  ill-designed  rooms,  if  they 
were  only  thoroughly  ventilated,  would,  in  many  cases, 
be  more  happy  places  to  work  in  than  the  best-lighted 
rooms  if  they  were  allowed  to  become  close.  Be  felt 
sure  that  they  had  not  yet  reached  the  culminating 
point  in  the  designs  for  schools  ; probably  they  would 
obtain  greater  simplicity,  compactness,  and  complete- 
ness than  they  had  hitherto  reached,  and  in  time  a 
model  would  be  produced  capable  of  general  adoption, 
though  he  did  not  flatter  himself  that  any  one  had  hit 
upon  that  model  yet. 

Mr.  Wm.  J.  Spratling  said,  upon  the  subject  of  cloak- 
rooms, he  might  mention  that,  having  had  occasion  to 
go  over  some  jflans  for  the  enlargement  of  a secondary 
school,  he  found  the  architect  had  arranged  for  a long 
room,  with  forms  for  the  children  to  sit  upon  to  change 
their  shoes,  along  the  length  of  the  room,  the  cloaks 
being  hung  upon  each  side  of  the  form.  It  occurred  to 


him  that  was  rather  inconvenient,  because  if  there  were 
a large  number  of  children  the  crowding  would  be  ex-’ 
cessive,  and  he  suggested  that  a corridor  should  bo  made 
down  the  centre,  the  sides  being  divided  into  cubicles, 
with  a door  in  the  centre,  thereby  obtaining  a larger 
space  upon  which  to  hang  the  cloaks.  Mr.  Robins  had 
suggested  that  the  lavatories  should  be  in  the  cloak-room , 
but  he  questioned  whether  it  should  be  desirable  to  have 
them  in  a room  where  you  wished  to  dry  wet  clothes, 
as  children  very  often  threw  the  water  about  the  room. 
Architects  seemed  to  take  a class-room  as  a type,  and 
said  because  a lecturer  wordd  stand  in  a room  and  have 
the  black  board  beliind  him,  therefore  the  room  would  be 
good  for  a class-room  ; but  the  teacher  had  to  keep  his 
audience  in  order,  and  if  he  had  to  torn  his  back  to  the 
class,  little  pranks  would  sure  to  be  carried  on.  He 
thought  it  would  be  desirable  that  the  teacher  should 
stand  at  an  angle,  so  that  he  might,  when  writing  on  the 
board,  have  his  eye  itpon  the  class.  As  singing  was 
generally  taught  in  schools,  it  was  important  they  should 
have  a gallery,  which  might  housed  also  upon  occasions 
such  as  the  distribietion  of  prizes,  Avlicn  the  children 
might  be  massed  in  the  gallery,  facing  the  chairman  who 
distributed  the  prizes,  the  audience  being  in  the  middle 
of  the  room. 

Professor  Ayrton  said,  as  Mr.  Robins  had  referred  to 
the  physical  department  in  Japan,  ho  might,  perhaps, 
be  allowed  to  make  a few  remarks.  It  was  pretty 
generally  admitted  that  the  only  way  to  acquire  a 
knowledge  of  a language  was  to  hear  it  spoken, 
and  that  a grammatical  study,  however  perfect, 
would  not  fit  a person  to  converse  with  a foreigner. 
One  could  not  be  said  to  know  a language  until  you 
spoke  it  properly,  and  to  do  this  it  was  necessary 
to  have  a large  amount  of  experimental  practice ; 
and  as  in  [the  study  of  a language,  so  it  was  in 
the  study  of  science.  Advance  in  science  must 
be  brought  about  by  the  combination  of  mathe- 
matics and  experiments,  and  he  ventured  to  think 
that  the  same  sort  of  course  must  be  followed  in  I 
teaching  science.  As  a rule,  boys  and  girls  could  I 
only  give  a small  portion  of  their  time  to  ex- 
perimental work  ; hence  arose  the  important  question, 
what  sort  of  laboratory  practice  should  they  be  set  to  ; 
should  they,  for  example,  repeat  the  experiments, 
or,  at  any  rate,  some  of  the  experiments  Avhich 
they  had  seen  the  lecturer  perform.  That  rvas 
very  good  practice,  no  doubt,  for  teaching  them  the 
physical  manipulation,  and  impressing  on  their  minds 
the  well-known  laws  of  physics,  but  it  was  open  to  this 
objection,  that  in  their  experiments  they  would  be 
aiming  to  arrive  at  the  result  given  in  the  text-book,  and 
not  really  searching  for  the  true  principles  of  the 
matter  ; they  would  be  more  inclined  to  manipulate  the 
experiment,  so  as  to  agree  with  the  book,  than  to  acquire 
habits  of  scientific  research.  All  young  children  were 
really  experimental  philosophers;  they  were  always 
trying  to  find  out  something  that  they  did  not  know. 

A very  much  better  kind  of  experiment  for  boys  and 
girls  in  laboratories,  would  be  an  experiment  that  had 
for  its  object  the  advancement,  in  some  small  degree 
at  any  rate,  of  existing  knowledge. 

Mr.  Flux  begged  to  caU  attention  to  the  fact  that 
they  were  met  that  evening  to  discuss  a paper  on  school 
building,  and  he  thought  Professor  Ayrton  was  going 
rather  wide  of  the  subject. 

Prof.  Ayrton  said  he  was  rather  trying  to  come 
to  the  point  how  the  building  should  be  constructed  to 
suit  the  education  given  in  it ; but  if  the  meeting 
thought  the  question  was  too  far  apart  from  the  subject 
before  it,  he  would  not  proceed  further. 

The  Chairman  said  the  meeting  would,  no  doubt,  be 
glad  to  hear  the  outline  of  Prof.  Ayrton’s  general  ideas 
as  well  as  their  application. 

Prof.  Ayrton  said  he  wished  to  show  the  necessity  for 
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j :he  architect  aud  iustriictor  going  hand-in-hand  in  the 
iesiguing  of  a physical  laboratory.  The  illustrations 
; )u  the  wall  of  the  laboratories  at  Yedo  might  seem,  at 
first  sight,  to  be  complicated,  if  the  object  were  simply 
for  the  pui’pose  of  repeating  experiments ; but  if  it 
I were  accepted  that  the  more  important  branch  of  ex- 
perimental work  was  the  doing  of  original  work  by  lads, 
then  the  necessity  would  be  seen  for  not  throwing 
difficulties  in  the  way  of  students,  by  unsuitable  accom- 
modation, or  by  the  necessary  appliances  not  being  forth- 
coming, because  the  difficulties  inherent  in  any  original 
investigation  were  quite  large  enough  in  themselves. 

The  Chairman  said  it  was  wished  that  the  technical 
education  to  be  given  to  the  young  people  of  the  country, 
should  be  of  such  a kind  as  would  prepare  them  for  a 
useful  career  in  life.  It  would  lead  them  too  far  if  he 
gave  any  outline  of  the  various  principles  which  had 
I been  proposed  to  guide  a system  of  technical  education, 
i but  he  had  recently  formed,  in  liis  own  mind,  a notion 
I which  he  should  be  glad  to  siibmit  to  the  consideration 
' of  the  meeting,  and  partly  for  the  reason  that  it  differed 
essentially  from  one  which  he  had  brought  forward  on 
other  occasions,  and  which  he  was  still  inclined  to  think 
correct  as  far  as  it  went.  The  technical  education, 
which  is  now  being  taken  up  by  the  great  and 
powerful  corporations  in  the  City  of  London,  ought 
to  do  something  really  great.  The  rich  can  take 
care  of  themselves ; they  can  easily  get,  more  or 
less  efficienth',  the  various  good  things  of  life,  but 
the  poorer  classes  cannot,  and  it  is  these  whom  it  is 
most  important  to  reach.  What  had  been  done  up  to 
the  present  time  fell  short  of  what  was  intended. 
Mechanics’  institutes,  as  the  name  denoted,  were 
intended  to  give  education  to  the  sons  of  me- 
chanics, but  they  had  not  thoroughly  succeeded. 
They  had  been  useful,  and  successfid  to  a great 
extent,  but  they  were,  in  the  main,  attended  by 
the  middle  classes.  It  was  a difficult  problem 

to  solve  what  kind  of  instruction  was  suited  to 
children  of  from  14  to  18  ; and  in  order  to  render  what 
he  was  about  to  say  more  clear,  he  might  contrast  it 
with  the  opposite  view  which  he  had  previously 
referred  to.  The  general  notion  which  was  enter- 
tained of  the  most  complete  system  of  technical  edu- 
cation, is  that  ic  should  consist  of  two  phases;  first, 
a most  thorough  scientific  teaching ; and  secondly, 
actual  experience  in  the  workshop.  Of  course,  for 
the  children  of  the  poorer  classes,  it  was  utterly  out  of 
the  question  that  they  coidd  have  anything  approaching 
a thoroughly  scientific  training  and  the  difficulty  was 
to  see  what  could  be  done  for  them  in  that  direc- 
tion. The  idea  which  had  latterly  been  assuming 
shape  in  his  mind  was  this,  that  it  would  be 
natural,  and  practical,  to  begin  at  the  other  end ; 
not  to  begin,  as  was  at  present  done  in  the  higher 
schools,  with  .science  itself,  but  to  begin  with  the  work- 
shops and  factories.  In  the  case  of  lads  in  factories 
perfonning  operations  which  they  did  not  understand, 
but  which  they  had  learned  to  do  empirically,  they 
might  be  taught  by  competent  teachers,  in  laboratories 
fitted  up  at  the  works,  the  particular  conditions  upon 
which  the  success  of  their  different  opei’ations 
depended ; as,  for  instance,  in  the  case  of  dyeing, 
they  might  be  taught  the  common  impurities, 
and  how  to  detect  and  remove  them;  they  should 
be  taught  just  as  much,  and  no  more,  of  the  scientific 
principles  as  was  needed  for  the  clear  and  accurate 
performance  of  the  operation  in  which  they  were 
engaged.  In  some  cases,  this  was  already  being  done, 
as,  for  instance,  in  the  art  of  brewing,  where  Dr. 
Graham  had  already  instructed  many  pupils  how 
to  detect  and  remedy  defects  which  had  existed  for 


necessary  teachers  ; and  these  teachers  would  have  to 
be  grown,  so  to  speak,  before  the  difficulty  was  over- 
come. For  secondary  training,  he  believed  that  labora- 


tories were  destined  to  occupy  a more  prominent  place  ; 
in  fact,  that  technical  education  for  the  masses  would 
consist  in  teaching  them,  not  merely  to  perform  the 
operations  of  their  respective  trades,  but  to  understand 
the  nature  of  the  conditions  required  for  the  success 
of  those  operations.  In  the  interest  of  science,  very 
great  results  might  be  anticipated  from  such  work  as 
he  had  described.  He  could  hardly  doubt  that,  if  per- 
fectly accurate,  though  not  high,  instruction  were  given 
to  large  numbers  of  the  youth  of  working  classes,  many 
would  be  stimulated,  from  the  delight  of  doing  things 
in  an  accurate  and  intelligent  way,  in  which  they  had 
never  done  them  before,  to  educate  themselves  further 
by  any  available  means.  He  trusted  that  what  he  had 
said  was  sufficient  to  render  his  general  idea  intelligible. 
The  great  thing  to  aim  at  was  to  give  the  lower  classes 
an  accurate  knowledge  of  rudimentary  scientific  facts, 
so  that  they  might,  after  a short  time,  be  able  to  cam 
higher  wages  than  they  did  now,  and  so  encourage 
others  to  follow  their  example. 

Mr.  Eobins,  in  reply,  said  he  was  indebted  to 
Mr.  Fitch  for  reminding  him  that  he  had  not 
mentioned  the  fact  that,  in  each  of  the  schools 
described,  it  was  provided  that  two  or  more  class- 
rooms could  be  thrown  into  one ; but  he  thought 
the  charm  of  a separate  class-room  was  that  it  gave  the 
teacher  a private  room.  He  con.sidered  that  single 
desks  were  very  useful  things  under  all  circumstances, 
as  you  had  more  space  in  which  to  move  about, 
and  the  books  could  also  be  kept  in  the  desks.  As 
to  the  remarks  about  the  form  of  the  class-room  being 
oblong,  he  had  found  that  a great  difference  of  opinion 
upon  this  point  existed  among  teachers,  some  preferring 
one  shape  and  some  another,  depending  very  much  upon 
their  long  or  short-sightedness.  And  as  to  the  acoustic 
proportion  of  the  class-rooms,  they  were  rarely  of  such 
dimensions  as  to  cause  any  difficulty  of  hearing.  Ven- 
tilation in  schools  was  an  important  matter,  but  the  archi- 
tect must  be  treated  with  some  tenderness,  on  account  of 
the  public  not  liking  new  inventions.  It  was  quite  a 
common  thing  to  enter  a class-room  and  find  the  venti- 
lators closed,  and  he  had  often  heard  it  remarked,  that 
it  would  be  as  well  if  the  ventilators  were  made  so  as 
not  to  close ; but  his  own  opinion  was  that  the  teachers 
ought  to  have  the  sole  control  of  the  ventilating  appa- 
ratus, and  to  be  interested  in  its  success.  He  trusted 
that  the  valuable  remarks  of  the  Chairman  would  be 
well  pondered,  and  exert  that  influence  which  they 
decidedly  merited. 

Upon  the  motion  of  the  Chairman,  a vote  of  thanks 
was  voted  to  Mr.  Robins,  for  his  paper. 


MISCELLANEOUS. 

■ ♦ 

EXPLOSIVE  AGENTS  APPLIED  TO 
INDUSTRIAL  PURPOSES. 

Prof.  Abel,  C.B.,  F.R.S.,  read  a paper  on  this  subject 
before  the  Institution  of  Civil  Engineers,  on  the  23rd  of 
March,  in  which  he  pointed  out  that,  since  this  subject 
had  been  brought  by  him  before  the  Institution  in 
1872,  the  advantages  of  explosives  more  violent  in 
character  than  gunpowder,  for  many  important  in- 
dustrial uses,  had  become  so  widely  known  and  ex- 
tensively utilised,  that  the  supremacy  of  gunpowder, 
as  the  only  practically,  useful,  and  economical  blasting 
agent,  had  for  some  time  been  a thing  of  the  past.  The 
greatly  superior  results  furnished  by  dynamite,  gun- 
cotton, and  other  explosive  agents  of  the  same  class, 
when  applied  to  work  in  which  their  rending  and 
shattering  action  was  valuable,  had  led  to  the  re- 
placement of  powder  by  them  in  many  directions. 
It  had  also  had  the  effect  of  rendering  miners  more 
1 critical  in  regard  to  the  quantity  of  blasting  powder. 
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a result  which,  had  operated  beneficially,  not  only 
by  requiring  the  bestowal  of  greater  care  upon  the 
manufacture  of  blasting  powder,  but  also  by  leading 
to  improvements  in  the  nature  and  form  of  powder.  An 
improved  blasting  powder  of  Messrs.  Curtis  and  Harvey 
was  referred  to  as  one  illustration  of  this.  An  account 
was  given  of  the  advantages  attending  the  employment 
of  compressed  powder,  in  the  form  of  the  charges  first 
devised  by  Messrs.  Davey  and  Watson,  and  manufactured 
by  Messrs.  J ohn  Hall  and  Son,  which  were  rapidly  coming 
into  extensive  use,  and  which  presented  unquestionable 
advantages  over  granular  powder,  on  the  score  of  con- 
venience and  comparative  safety,  as  well  as  of  greater  effi- 
ciency. Other  improvements  in  the  application  of  gun- 
powder having  been  referred  to,  the  author  proceeded  to 
examine  into  the  progress  which  had  been  made  in  the 
production  and  application  of  preparations  of  gun-cotton 
and  nitro- glycerine,  observing-  that  but  few  of  the  many 
proposed  substitutes  for  gunpowder,  to  which  he  had 
alluded  ini 8 72,  had  received  any  important  applications. 

The  advantages  attending  the  employment  of  wet 
gun-cotton  were  described,  and  the  manner  in  which  its 
detonation  was  brought  about  was  examined ; the  theory 
of  the  development  of  detonation,  as  distinguished  from 
explosion,  and  of  its  transmission,  being  incidentally 
discussed.  Various  important  technical  applications 
of  wet  gun-cotton,  dynamite,  &c.,  were  referred  to,  as 
illustrating  the  utilisation  of  the  comparatively  instant- 
aneous character  of  detonation.  It  was  pointed  out 
that  the  safety,  poAver,  and  comparative  simplicity 
attending  the  application  of  wet  gun-cotton  to  the 
larg-er  operations  for  which  violent  explosives  were 
valuable,  had  led  to  its  adoption  for  submarine  mines, 
torpedoes,  and  military  engineering  operations  gene- 
rally. On  the  other  hand,  compressed  gun-cotton, 
employed  either  wet  or  dry,  was  now  only  used  to  a 
limited  extent  as  a blasting  agent,  chiefly  in  the  form 
of  preparations  sold  under  names  by  which  their 
actual  nature  was  disguised.  Thus,  a variety  of 
nitrated  gun-cotton,  converted  into  compressed  charges, 
similar  to  the  original  compressed  pure  and  nitrated 
gun-cotton,  was  supplied  to  the  miner  under  the  name  of 
tonite,  and  its  employment  as  an  efficient  blasting 
agent  was  gradually  extending.  An  account  was 
given  of  the  rapid  progress  which  had  been  made  in 
the  application  of  the  nitro -glycerine  and  Kieselguhr 
mixtirre,  called  dynamite,  to  the  exclusion  of  other 
plastic  nitro -glycerine  preparations.  The  employment 

of  dynamite  upon  a large  scale  was  illustrated  by 
reference  to  the  stupendous  operations  connected  with 
the  destruction  of  the  reef  at  Hell- gate,  in  East  Hiver, 
New  York,  when  a total  of  49,915  lbs.  of  dynamite 
and  other  nitro -glycerine  preparations  was  exploded  in 
one  single  operation.  The  objections  to  the  employment 
of  nitro -glycerine  in  the  pure  liquid  state  v>-ere 
pointed  out.  Reference  was  made  to  the  tendency  of 
dynamite  to  freeze,  and  the  necessity  for  thawing  it 
before  use,  as  a prolific  source  of  fatal  accidents  in  con- 
nexion with  mines  and  quarries,  owing  chiefly  to  reck- 
lessness of  men,  and  their  disregard  of  caution  and 
instructions.  In  the  course  of  the  paper,  the  author 
referred  repeatedly,  and  in  strong  terms,  to  the 
mischievous  and  frequently  disastrous  effects  of  mislead- 
ing statements  with  respect  to  the  safety  of  particular 
explosive  agents,  such  as  the  absence  of  noxious  gases 
in  connexion  with  their  use,  &c. , which  had,  from  time 
to  time,  been  published  and  circulated  in  mining 
districts  by  the  manufacturers  and  vendors,  and  which 
not  only  engendered  false  ideas  of  safety,  but  also 
encouraged  the  natural  tendency  to  disregard 
cautions. 

An  account  was  next  given  of  a new  class  of  nitro- 
glycerine preparations,  devised  by  Nobel,  of  which  the 
so-called  blasting  gelatine  was  a type,  and  which  pre- 
sented such  decided  advantages  over  dynamite  in  several 
directions,  that  they  had  already,  to  an  important 
extent,  supplanted  it  on  the  Contiiieiit,  and  promised 


to  extend  greatly  the  safe  and  efficient  application  of 
nitro-glycerine.  In  giving  an  accountof  the  properties  of 
blasting  gelatine,  and  of  certain  difficulties  which  had  to 
be  overcome  in  its  application,  the  author  described  a 
series  of  experiments  he  bad  made  with  the  view  of  in- 
creasing the  relative  power,  &:c.,  of  the  more  important 
explosive  agents.  Reference  was  also  made  to  useful 
practical  resffits  which  attended  investigations  on  the 
transmission  of  detonations  to  considerable  distances. 
The  paper  concluded  with  a review  of  the  beneficial 
results  in  connection  with  the  manfacture,  transport, 
storage,  and  use  of  explosive  agents,  which  had  attended 
the  judicious  application  of  the  measures  included  in 
the  Explosives  xict  of  1875  ; and  with  comments,  on  the 
one  hand,  on  the  necessity  W increased  actiAuty  on  the 
part  of  local  authorities  in  some  directions,  in  connection 
with  the  Act,  and,  on  the  other  hand,  on  the  danger  to 
the  public  and  to  commercial  interests,  resulting  from 
the  persistent  refusal  of  railway  authorities  to  facilitate 
the  legitimate  transport  of  explosives. 


CORRESPONDENCE. 


PATENTS  IN  THE  UNITED  STATES. 

A change  in  the  United  States  Patent-office  practice 
is  just  announced.  It  makes  a model  much  less  neces- 
sary than  heretofore.  It  is  probable  that  in  practice 
models  in  all  ordinary  cases  will  be  dispensed  Avith.  The 
laAv  authorises  the  Commissioner  of  Patents  to  issue 
patents  without  models,  but  he  has  heretofore  deemed  it 
wise  to  require  one  in  eA’ery  case.  The  present  Com- 
missioner, General  Paine,  has  long  contemplated  a 
change.  Such  is  noAV  announced : — 

. . . ‘ ‘ Applications  complete  in  all  other  ];espects 

will  be  sent  to  the  examining  divisions,  whether  models 
are  or  are  not  furnished.  . . . When  a model  shall 

be  required,  the  examination  shall  be  suspended  until  it 
shall  be  filed.”  W.  Lloyd  Wise. 

7,  WhitehaU-place,  London,  S.W. 


BALMAIN’S  LUMINOUS  PAINT  AND 
PHOSPHORESCENCE. 

At  a time  when  the  phenomena  of  phosphorescence  is 
being  brought  before  the  public  in  a practical  and 
useful  form,  the  following-  historical  note  concerning  it 
will  not  be  without  interest  to  the  members  of  the 
Society  of  Arts,  before  whom  a very  interesting  paper 
was  read  upon  the  subject  on  the  11th  ult.,  more 
especially  as  it  comes  from  a country  which,  during 
the  last  feAV  years,  has  attracted  attention  from  her 
rapid  strides  in  the  progress  of  the  practical  arts, 
and  the  adoption  of  the  customs  of  modem  western 
civilisation. 

In  the  Transactions  of  the  Asiatic  Society  of  Japan, 
vol.  iv.,  page  30,  in  the  course  of  a paper  read  on 
the  20th  October,  1875,  entitled  On  Some  Copper 
Bells,”  by  Kan  da  Takahira,  Governor  of  Hiogo 
Ken,  the  following  passage  occurs: — “ The  first  in- 
stance of  the  discovery  of  a copper  bell  is  of  exceed- 
ingly old  date.  A short  time  ag-o  I visited  a friend 
of  mine,  Mr.  Yokoyama  Yoshikiyo,  a Avidely-read  and 
well-informed  antiquarian,  and  questioned  him  upon 
the  subject,  when  I received  from  him  a written  reply 
that  is  of  great  importance.  Thus  I give  below.  In 
vol.  v.,  of  the  ‘ Euso-ruyak’ki,’  it  is  stated  that  on  the 
1 7th  day  of  the  first  month  of  the  seventh  year  of  the 
Emperor  Senji’sreign,  corresponding  to  the  year  669a, d, 
of  the  foreign  calepda?-,  when  the  temple  of  So-fuku-ji 
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was  being  erected  in  the  Department  of  Shiga  and  pro- 
vince of  Omi,  and  the  earth  was  being  preparatorily- 
levelled,  a strange  and  valuable  bell  was  dug  up  from 
the  groimd.  Its  height  was  five  feet  five  inches.  There 
was  also  dug  up  a wonderful  kind  of  white  stone,  five 
inches  in  length,  which  shone  brightly  at  night.’' 
This  last  remark  is  significant,  and  there  can  be  little 
doubt  that  the  phenomena  referred  to  can  be  none  other 
than  a case  of  phosphorescence,  and  the  stone  was,  doubt- 
less, one  of  those  natural  posphorescent  bodies  which  of 
late  have  received  such  an  amount  of  attention. 

Edmund  F.  Mondy. 

36,  Casella-road,  Xew-cross,  S.E. 

April  6th,  1880. 


A KAILWAY  KOUTE  TO  INDIA. 

There  is,  doubtless,  a great  deal  to  be  said  in  favour 
of  Air.  Haughton’s  project,  but  I think  that  the  magni- 
tude of  it  will  do  very  much  to  prevent  its  being  under- 
taken, at  aU  events,  as  an  entirety. 

The  pressing  need  exists,  as  well  shown  by  General 
Cotton,  of  a route  to  India,  alternative  to  the  Suez 
Canal,  but  quicker ; and  if  such  is  to  be  completed  in  a 
short  space  of  time,  the  only  practicable  method  appears 
to  be  by  the  aid  of  a railway  through  Alesopotamia, 
regarding  which,  Air.  AV.  P.  Andreev  so  ably  dwelt 
upon  previously.  AVith  the  exception  of  that  compara- 
tively short  communication,  the  whole  of  the  alternative 
route  to  India,  maybe  said  to  be  at  the  present  moment, 
in  some  kind  of  working  order.  Aheady  there  are 
various  lines  of  steamers  from  some  English  and 
Continental  ports  trading  constantly  to  different  Syrian 
ports;  and  the  British  India  Steam  Navigation  Com- 
pany have  for  years  past  had  a regular  service  in  the 
Persian  Gulf,  "it  is  weU  knovm  in  shipping  circles  that, 
in  these  times,  steam  companies  are  only  too  glad  to  be 
enabled  to  avail  themselves  of  granting  through 
passages  and  freights  as  soon  as  they  find  that  com- 
munications between  various  points  have  been  estab- 
lished. 

The  Ismid  Kailway  now  constructing,  as  alluded  to 
by  Air.  Kumball,  if  eventually  continued  to  a 
Alesopotamian  line,  would  be  a highly  important 
addition,  and  might,  indeed,  at  a still  later  period, 
prove  to  be  a link  in  the  chain  of  a through  railway  to 
India,  if  such  be  ultimately  completed  through  either 
Northern  or  Southern  Persia. 

Frank  Tayler,  F.K.G.S. 

156,  Leadenhall-street,  E.C., 

5th  April,  1880. 


GENERAL  NOTES. 


Edinburgh  School  of  Cookery  and  Domestic  Economy. 
— The  fourth  annual  report  of  the  Executive  Committee  of 
this  school  has  been  published,  from  which  it  appears  that 
the  commercial  depression,  consequent  on  the  failure  of  the 
City  of  Glasgow  Bank,  seriously  affected  the  classes  at  the 
central  school,  and  also  the  branch  classes  in  other  towns. 
AVhile,  however,  this  depression  caused  anxiety,  and  rendered 
the  treasurer’s  balance-sheet  less  favourable  than  it  would 
otherwise  have  been,  subsequent  experience  showed  that  the 
reduced  attendance  at  the  Edinburgh  classes  was  only  tem- 
porary, as  the  average  attendance  was  subsequently  reached. 
In  consequence  of  the  demand  for  instruction  in  the  various 
domestic  subjects,  it  was  decided  to  add  gradually  to  the 
school  teaching  such  subjects  as  are  likely  to  prove 
useful  in  domestic  life.  In  consequence,  the  words  “ Domes- 
lic  Economy”  are  added  to  the  name  of  the  institution. 


The  following  classes  and  courses  of  lectures  are  arranged 
for  the  present  session  ; — Cookery  (demonstration  and  prac- 
tice) ; cutting-out  dresses  and  underclothing ; sewing,  darn- 
ing, and  mending;  ironing  and  clear-starching;  doing  up 
fine  lace  ; courses  of  lectures  on  the  theory  of  food;  on 
domestic  economy  ; on  sick  nursing,  and  on  what  to  do  in 
emergencies. 

New  Kinds  of  Tea. — In  a report  which  he  has  ad- 
dressed to  the  Department  of  Finance  and  Commerce  at 
Calcutta,  Air.  E.  Colborne  Baber,  lately  H.AI.’s  Consular 
representative  at  Chungking,  states  that  during  his  travels 
in  the  mountainous  region  west  of  Kiating-fu,  in  Szechueu 
(Western  China),  Air.  Baber  discovered  two  kinds  of  tea  of 
a very  unexpected  nature.  In  the  monasteries  on  Alount 
Omi  (or  Ngomi)  he  was  given  an  infusiou  of  tea  which  is 
naturally  sweet,  tasting  like  coarse  congou  with  a plentiful 
addition  of  brown  sugar.  It  is  only  grown  by  the  monks  on 
the  slopes  of  the  mountain,  and  two  days’  further  v?est  its 
existence  was  unknown.  The  other  variety,  odd  as  it  may 
appear,  has  a natural  flavour  of  milk,  or  perhaps  more  exactly 
of  butter.  It  is  wild  tea,  growing  in  its  native  elevated 
habitat  without  cultivation  ; and  an  unimpenchable  instance 
of  a wild  tea-plant  has,  Air.  Baber  affirms,  never  yet  been 
adduced  in  China.  This  wild  tea  is  foun^^  in  the  uninhabited 
wilderness  west  of  Kiating  and  south  of  Yachow,  at  heights 
of  6,000  feet  and  upwards,  and  was  described  to  Air  Baber 
as  a leafy  shrub  15  feet  high,  with  a stem  some  four  inches 
thick.  Every  part  of  the  plant,  except  the  root,  is  used  for 
making  the  infusion  ; the  wood  is  chopped  up  and  put  into  a 
kettle  of  water  with  the  dried  leaves  and  twigs,  and  being 
boiled  yields  a strongly  coloured  but  weak  tea,  possessing  a 
buttery  flavour,  which  gives  it  seme  resemblance  to  the 
Thibetan  preparation.  Air.  Baber  only  found  it  in  the 
H wang-ruu-chang  plate.au,  a terrace  perched  among  the 
stupendous  gorges  of  tbe  Tung  river. 


MEETINGS  OF  THE  SOCIETY. 

Okdinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock - 

April  14.  — “ The  History  and  Art  of  Book- 
binding.” By  Henry  B.  Wheatley,  F.S.A.,  Assist- 
ant Secretary  of  the  Society.  George  Bullen,  F.S.A.  , 
Keeper  of  the  Printed  Books,  British  Museum,  will 
preside. 

April  21.— “The  Present  System  of  Obtaining 
Alaterials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  AY,  Holman  Hunt.  Sir 
CouTTS  Lindsay,  Bart.,  wiU  preside. 

April  28. — “ Kecent  Improvements  in  Gas  Furnaces 
for  Domestic  and  Laboratory  Purposes.”  By  Thomas 
Fletcher. 

AIay  5.—“  The  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C.  AIorton.  James  Caird, 
C.B.,  F.K.S.,  will  preside. 


Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  * 

April  16. — “ Kussia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambery.  Sir  T.  Douglas  Forsyth,  K.C.S.I.,  C.B., 
will  preside. 

AIay  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Kobertson, 
AI.K.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency. 

AIay  14. — “China  and  the  Chinese:  their  Early 
History  and  Future  Pi’ospects.”  By  A.  Terrien  de 
La  Couperie.  Professor  Kobert  K.  Douglas  will  pre- 
i side. 
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Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock:— 

April  27. — “Iceland  and  its  Resources,”  By  C G 
W . Logs. 

18.— The  Arts,  Commerce,  Recent  Advances, 
and  Future  Prospects  of  the  Island  of  Madagascar  ” 
By  the  Rev.  James  Sibree,  Jun.,  F.R.G.S 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  April  12th.  ..SOCIETY  OF  ARTS,  .Tohn-street,Adelphi, 
jCantor  Lectures.)  Mr.  Robert  W.  Edis. 
(L^ctur??!)^^^^^'^  I'ui’nitui’e  of  Town  Houses.” 

®"^^eyors,  12,  Great  Georj-e-street,  S.W.,  8 
launders,  ” Quantity  Practice.” 
gl?de?s?  Burlington- 

Medical,  11,  Chandos-street,  W.,  8^-  p.m. 


Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

April  22. — “ Some  Recent  Advances  in  the  Science 
of  Photography.”  By  Captain  Abney,  R.E.,  F.R.S. 

May  13. — “The  Optical  Properties  of  Crystals,  and 
some  of  their  Practical  Applications.”  By  Prof  W G 
Adams,  F.R.S. 

[Note.— It  is  probable  that  some  alterations  will  need 
to  be  made  in  these  dates.] 


Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course  will  be  by  R.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture,”  and 
will  consist  of  six  lectures. 


Lecture  II.— April  12. 

Floor,  Wall,  and  Ceiling  Fecoration. — Mosaics.  Tiles. 
Parquetry.  External  painting.  Tapestry  and  stuff 
hangings.  Wall  papers.  Various  types  of  wall  and 
ceiling  decoration.  Distemper.  Stencil  work.  Figure 
decoration. 


Lecture  III.— April  19. 

Furniture.—Aneient  and  modem.  General.  Con- 
structive furniture : mantel -pieces,  fireplaces,  fenders, 
closets,  lavatories,  window-seats. 

Lecture  IV.— April  26. 

The  Fntrance-hall,  Staircase,  Fining-room,  and  Library. 
—General  treatment.  Division  of  wall  spaces.  Examples 
of  treatment.  Decoration  and  furnishing. 

Lecture  V.— May  3. 

The  Frawing’-room  and  Boudoir,  Bedroom,  and  Offices.— 
General  treatment.  Colouring  and  decoration.  Lacquer 
work.  Gilding.  Furniture  and  hangings. 

Lecture  VI.— May  10. 

General  Articles  of  Fomestic  Use. — Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
work. 

Members  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions. 


APRIL  ISTH. 


bcientmc  Association,  13, 

momfield-street,  E.C.,  7 p.m. 

Regal  Institution,  Albemarle-.street,  W.,  3 p.m.  Prof. 
Hmxley,  ‘‘  Dogs,  and  the  Pi'oblems  connected  with 
them.”  (Lecture  II.) 

Medical  and  Chirurgical,  53,  Bemers-street,  Oxford-street, 
\y .,  p.m. 

Ci^ilEngineers,  25,  Great  George-street,  Westmin.ster, 
ft.  .,  8 p.m.  Discus.sion  on  “ Explosive  Agents,”  and, 
time  permitting,  1.  Mr.  C.  E.  Gower,  ” Abingdon 
Tonjuay  ” “Main  Drainag^e  of 

Anthropolo^cal  In.stitute,  4,  St.  Mai-tin’s-place,  W.C  , 
ft  p.m.  1.  Rev.  Lorimer  Fison,  “ Notes  on  Fijian  Burial 
Customs.  2.  Mr.  C.  Staniland  Wake,  “Notes  on  the 
PoljTiesian  Race.” 


WEDNESDAY,  APRIL  14tii... SOCIETY  OF  ARTS,  John-Street, 
Adelphi,  W.C.,  8 p.m.  Mr.  Henry  B.  wLatley,  “ The 
^ History  and  Art  of  Bookbinding*.” 

G^logical,  Burlington-house,  W.,  8 p.m.  1.  Prof.  W. 
Boyd  Daw'kins,  “The  Classification  of  the  Tertiary 
Period  by  means  of  the  Mammalia.”  2.  IMr.  AV.  H. 
Iwelvetrees,  “ A New- Theriodont  Reptile  [Cleinrhizodon 
orenhurgensis,  Twelvetr.)  from  the  Upper  Permian 
cupriferous  Sandstones  of  Kargalinsk,  near  Orenburg, 
South-Eastern  Russia.”  3.  Mr.  A.  H.  Stokes, 
Earoe  Islands : Notes  upon  the  Coal  found  at  Suderoe  ” 
Graphic,  University  College,  W.C.,  8 p.m. 

Microscopical,  King’s  College,  W.C.,  8 p.m.  1.  Dr  M C 
Cooke,  “The Genus Ravenelia.”  2.  Mr.  G.  Hoggan  and 
Dr.  F.  E.  Hoggan,  “The  Development  and  Retro- 
gression of  Blood-ves.sels.”  3.  Mr.  A.  Grunow.  “ Some 
new  Species  of  Nitzschia.”  4.  Mr.  AV.  Webb,  “A  New 
Finder.” 

Royal  Literaiy  Fund,  10,  John-street,  Adelphi,  AV  C , 
3 p.m. 


Telegraph  Engineers,  22,  Great  George-street,  West- 
minster, S.W.,  8 p.m.  1.  Professor  D.  E.  Hughes, 
“ Note  on  some  Effects  Produced  by  the  Immersion  of 
Iron  and  Steel  AVires  in  Acidulated  Water.”  2.  Mr. 
W.  Chandler  Roberts,  “Note  on  Professor  Hughes’ 
Communication.”  3.  Mr.  Augustus  Stroh,  “The 
Adhesion  of  Metals  Produced  by  Currents  of 
Electricity.” 


Thursday,  April  15th... Royal,  Bm’lington-house,  W.,  p.m. 
Antiquaries,  Burlington-house,  W.,  SJ  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  N.  E. 
Brown,  “ Some  New  Aroidete ; with  Observations 
on  other  known  Forms.”  2.  Rev.  R.  Boag  AVatson, 
“ Molluscaof  H.M.S.  Challenger  Expedition.”  fPait  V.) 
3.  Dr.  J.  Murie,  “ Some  Malformed  Pearls.” 

Chemical,  Bm-lington-house,  AV.,  8 p.m.  1.  Dr.  Mills, 
“ The  Lecture  Hlustration  of  Chemical  Curves.”  2.  Mr. 
W.  H.  Perkin,  “The  Analysis  of  Organic  Bodies  con- 
taining Nitrogen ’’  I continued). 

Royal  Institution,  Alhemarle-street,  W.,  3 p.m.  Pi’of. 

Tyndall,  “ Light  as  a Mode  of  Motion.”  (Lecture  II.) 
Royal  Historical,  22,  Alhemarle-street,  W.,  8 p.m.  1. 
Mr.  C.  Pfoundes,  “ Notes  on  the  History  of  Japan.”  2. 
Mr.  Fairless  Barber,  “The  Principles  on  which  His- 
torical and  Antiquarian  Researches  should  be  Conducted, 
and  the  Associations  of  Historians  and  Antiquaries 
Regulated.”  3.  Rev.  W.  S.  Lach-Szyrma,  “ Historical 
Memories  of  Cracow.” 

Numismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 

Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 


Friday,  April  16th.  . SOCIETY  OF  ARTS  J ohn-street, 

Adelphi,  W.C.,  8 p.m.  (Indian  Section.)  Prof, 
Vamb^ry,  “ Russia’s  Influence  Over  the  Inhabitants  of 
Central  Asia  During  the  Last  Ten  Years.” 

Royal  United  Service  Institution,  AVhitehall-yard,  3 p.m. 
Major  Wilkinson  Shaw,  “ The  Organisation  and  Tactics 
of  Military  Convoys  in  War.” 

Royal  Institution,  Alhemarle-street,  W.,  9 p.m.  Mr. 

Ernest  Renan,  “ Marcus  Aurelius.” 

Philological,  University  CoUege,  W.C.,  8 p.m.  Mr.  Hy. 
Sweet,  “History  of  English  Sounds  and  Dialects, 
Part  II.” 

Quekett  Microscopical  Club,  University  College,  W.C. 
8 p.m. 


Saturday,  April  17th. ..Royal  Institution,  Alhefnarle'-street,  W., 
3 p.m.  Mr.  James  Sully,  “Art  and  Vision.”  (Lee-* 
ture  n.) 


Erratum.— Page  402,  col.  1,  Ko.  3,  line  7 from 
end,  for  “ I F 136-2,”  read  “ ^ F 1362.” 
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PEOCEEDINGS  OF  THE  SOCIETY, 


CANTOR  LECTURES. 

The  second  Lecture  of  the  third  course  of  Cantor 
Lectures  on  “ Art  Decoration  and  Furniture  ” was 
delivered  by  E.  W.  Edis,  F.S.A.,  on  Monday,  the 
12th  inst.,  the  subject  being  “Floor,  Wall,  and 
Ceiling  Decoration.”  Drawings  in  illustration  of 
the  Lecture  were  exhibited  by  H.  Stacey  Marks, 
E.A.,  and  wall-papers,  parquetry,  and  Co.,  J. 
G.  Crace  and  Son,  Howard,  Jeffrey's,  &c., 
by  the  following  firms  : — Messrs.  Arrowsmith 
Morris  and  Co.,  Scott  and  Cuthbertson,  and 
Walton.  The  Lectures  will  be  published  in  the 
Journal  during  the  autumn  recess. 


WATER  SUPPLY  OF  LONDON. 

To  the  Secretary  of  the  Society  of  Arts. 

SiK, — I beg  leave  to  call  the  attention  of  the 
Council  to  the  following  passage,  which  concludes 
an  article  in  the  Times,  of  the  14th  April : — 

‘ ‘ The  first  necessity  is  that  London  at  large  should 
have  the  best  supply  of  water  that  the  country  can 
afford.  We  have,  therefore,  first  to  detennine  how  this 
necessity  can  best  be  met,  and  until  that  prehminary 
question,  which  has  hardly  been  discussed  as  yet,  is 
fully  sifted  and  solved,  it  is  prematm’e  to  consider 
whether  it  is  worth  while  to  purchase  the  property  of 
the  existing  companies,  and  still  more  to  attemj)t  an 
estimate  of  the  intrinsic  value  of  their  undertakings.” 

I suggest  to  the  Council  to  organise  a Confer- 
ence to  discuss  this  question,  at  an  early  period. 
Regard  should  be  had  to  the  proceedings  of  the 
Conference  on  National  Water  Supply,  in  May, 
1878,  which  took  place  at  the  suggestion  of  H.R.H. 
the  Prince  of  Wales,  the  President,  whose  letter 
may  well  be  reprinted  on  this  occasion. 

I venture  to  repeat  what  I said  at  that  Con- 
ference, that  “England  might  be  divided  into  a 
heptarchy,  having  six,  seven,  or  eight  great 
sources  of  water  supply.”  One  of  these  might 
provide  a constant  supply  of  pure  softened  spring 
water  for  the  metropolis,  it  is  thought,  for  less 
money  than  the  purchase  of  the  water  companies 
with  their  suspicious  water  in  some  instances. — I 
am.  Sir,  «S:c.,  Hexry  Cole. 


The  following  is  the  letter  of  H.R.H.  the  Presi- 
dent of  the  Society,  referred  to  by  Sir  Henry 
Cole  : — 

Clarence-house,  St.  James’s,  S.W., 
30th  January,  1878. 

Sir, — The  supply  of  pure  water  to  the  population  is 
at  the  present  time  exciting  deep  interest  throughout 
the  country.  Our  great  cities  and  populous  towns,  such 
as  Manchester,  Liverpool,  Birmingham,  and  others,  are, 
each  for  itself,  taking  stops  to  obtain  an  improved  and 
increased  supply,  whilst  the  metropohs  is  seeking  further 
powers  from  the  Legislature  with  the  same  object  in 
riew.  The  smaller  towns  and  villages  are  dependent  on 
accidental  sources  of  supply,  and  in  many  instances 
these  are  wholly  inadequate  for  health  and  comfort. 
While  the  larger  populations  are  striving,  each  indepen- 
dently and  at  enormous  cost,  to  secure  for  themselves 
this  article  of  prime  necessity,  the  smaller  locahties  must 
make  the  best  shift  they  can,  and  in  many  instances  are 
all  but  without  any  supply  at  all. 

Under  these  circumstances,  I would  draw  the  atten- 
tion of  the  Council  to  the  subject,  and  suggest  whether, 
at  the  present  time,  great  public  good  would  not  arise 
from  an  open  discussion  of  the  question  in  the  Society’s 
rooms,  with  a view  to  the  consideration  of  how  far  the 
great  natural  resources  of  the  kingdom  might,  by  some 
large  and  comprehensive  scheme  of  a national  character, 
adapted  to  the  varying  specialities  and  wants  of  districts, 
be  tiu’ned  to  account,  for  the  benefit,  not  merely  of  a 
few  large  centres  of  population,  but  for  the  advantage 
of  the  general  body  of  the  nation  at  large. 

I have  the  honour  to  be.  Sir, 

Yours  faithfully, 

(Signed)  Albert  Edward  P., 

Fresident  oj  the  Society  of  Arts. 

To  the  Chairman  of  the  Council  of  the  Society  of  Arts. 


COMMITTEE  ON  POISONOUS  COLOURS. 

The  Council  having  had  their  attention  directed 
to  numerous  cases  of  reputed  poisoning  by  arsenical 
wall-papers  and  other  articles  in  general  house- 
hold use,  have  appointed  a Committee  to  inquire 
into  the  practicability  of  preventing  the  employment 
of  arsenic  in  any  processes  by  which  it  is  allowed 
to  remain  in  finished  goods,  and  to  obtain  evidence 
as  to  the  effect  a total  prohibition  of  the  use  of  such 
j)rocesses,  or  the  prohibition  of  the  sale  of  articles 
produced  thereby,  would  have  upon  various  trades. 

To  promote  the  obj  ect  in  view,  a form  contain- 
ing questions  as  follows  has  been  issued  by  the 
Committee : — 

1.  lu  what  colours,  dyes,  mordants,  or  other  pre- 
parations used  in  trades  or  manufactures  in  this 
country,  is  any  preparation  of  arsenic  employed  ? 

2.  Eor  what  other  purposes  and  processes  is  arsenic 
employed  ? 

3.  Do  you  attach  any  special  importance  to  the  con- 
tinued use  of  any  arsenical  colours  for  preparations, 
such  as  leave  arsenic  in  the  finished  goods  ? and,  if  so, 
what  preparations,  and  for  what  reasons  ? 

4.  Would  it  be  any  disadvantage  to  you  if  the  use  of 
such  colours,  dyes,  pigments,  or  other  arsenical  pre- 
parations, both  of  home  and  foreign  manufacture,  were 
prohibited  ? and,  if  so,  what  disadvantage  ? 

The  Secretary  will  be  glad  to  receive  answers  to 
the  above  questions  from  persons  interested  in  the 
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subjects,  on  or  before  tbe  30tb  April.  Such 
answers  should  be  accompanied  by  any  further 
statement  or  remarks  which  may  be  deemed 
advisable  to  lay  before  the  Committee. 


SECTION  OF  APPLIED  CHEMISTRY  AND  PHYSICS. 

Thursday,  April  8th,  1880;  Ppopessor  Charles 
Graham,  D.Sc.,  F.C.S.,  in  the  chair. 

The  paper  read  was  on — 

THE  NEWER  ARTIFICIAL  COLOURING 
MATTERS  DERIVED  FROM  BENZENE. 

By  R.  J.  Friswell,  F.C.S.,  F.I.C. 

Methyl  Aniline  Violets. — It  is,  no  doubt,  well 
known  to  many  here  that  the  earliest  violets  ob- 
tained by  artificial  means  were  those  produced  by 
the  action  of  pure  aniline,  or  phenylamine,  on 
roseine,  in  the  presence  of  an  organic  acid.  A 
study  of  this  reaction  by  Hofmann  led  to  his  dis- 
covery of  the  action  of  the  iodides  of  the  alcoholic 
radicles,  methyl  and  ethyl,  on  roseine  base,  with 
the  production  of  the  well-known  “Hofmann 
Violets.”  These  were  found  to  be  substitution-pro- 
ducts of  rosaniline,  in  which  one,  two,  or  three 
atoms  of  hydrogen  in  the  molecule  are  replaced  by 
the  radicles  methyl  or  ethyl,  according  as  the 
iodide  of  either  has  been  used. 

Now  roseine  itself  is,  as  is  well  known,  produced 
by  the  action  of  arsenic  acid  or  other  oxidising 
agents  on  a mixture  of  aniline  and  toluidine.  The 
chemical  formula  then  adopted  for  it  led  to  the 
conclusion  that  it  was  produced  by  the  coalescence 
of  the  residues  of  two  molecules  of  toluidine  and 
one  of  aniline,  thus  : — ■ 

C,H,NHg-l-2C,H,CH3NHa = , 

O.  and  E.  Fischer  have  recently  shown  that  this 
formula  was  partly  erroneous,  and  that  the  reaction 
could  also  occur  between  two  molecules  of  aniline 
and  one  of  paratoluidine — 

2(C,H,NHJ-f-C3H,CH3NH,  - - C.^H, ,N3; 

but  this  does  not  affect  the  inference  drawn  from 
what  was,  till  recently,  supposed  to  be  the  consti- 
tutional formula  of  the  body  in  question,  and  this 
inference  was  that  the  methylated  derivatives  of 
roseine  could  be  obtained  by  the  oxidation  of  the 
methylated  derivatives  of  aniline,  just  as  roseine 
was  by  the  oxidation  of  aniline  and  toluidine.  The 
inference  was  somewhat  rash  ; the  methyl  groups 
in  dimethylaniline  replace  the  hydrogens  in  the 
amido  group,  and  on  oxidation  might,  perhaps,  be 
destroyed.  However,  on  oxidation,  dimethylaniline 
did,  indeed,  produce  a very  brilliant  violet  colour, 
which,  having  been  discovered  by  M.  Lauth,  and 
improved  and  patented  by  Messrs.  Poirrier  and 
Chappat,  was  introduced  into  commerce  under  the 
name  of  Paris  Violet.  This  achievement  led  to  a 
demand  for  the  production  of  the  methyl  anilines 
on  a large  scale,  and,  in  a very  short  time,  this  was 
attained.  It  was  well  known  that  methylaniline 
could  be  produced  by  the  action  of  methyl  iodide, 
or  bromide,  upon  aniline,  the  dimethyl  compound 


resulting  from  the  use  of  two  molecules  of  the 
alcohoRc  compound ; thus 

C3  H3  NH,  + 2 (CH3  I)  = C,  H3  N (C  H3)  , 4-  2 H I;  ; 

but  it  was  evidently  necessary  to  produce  the  re- 
quired  compound  in  a cheaper  way.  This  was  eventu-  j 
ally  done  by  heating  aniline  hydrochloride  and  ' j 
methylic  alcohol  together,  under  pressure,  in  strong 
cast-iron  vessels,  enamelled  inside,  and  known  as 
“ autoclaves.”  Various  proportions  of  the  bodies 
have  been  employed — among  others,  the  following 
giving  good  results  : — Aniline,  33  6 ; hydrochloric 
acid,  37’9;  methylic  alcohol  pure,  28*5;  heat  to 
250°  C.  for  eight  hours.  Messrs.  Poirrier  have  also 
employed  a mixture  of  100  parts  aniline  and  250 
methyl  nitrate.  In  the  latter  case,  the  mixture 
requires  only  a temperature  of  100°  C.  ; but  the 
alcoholic  nitrate  is  an  exceedingly  dangerous  com- 
pound to  deal  with ; in  all  probability,  it  was  the 
one  that  led  to  the  lamented  death  of  Mr.  E.  T. 
Chapman,  and  a very  disastrous  and  fatal  explosion 
at  Messrs.  Poii*rier’s  works  was  also  caused  by  it. 

Methylaniline  is  now  largely  made  by  the  action 
of  methyl  chloride  on  aniline.  As  is  well  known, 
the  former  body  has,  of  late  years,  been  obtained 
in  immense  quantities  in  France,  from  a product 
of  the  destructive  distillation  of  residues  obtained  i 
in  the  manufacture  of  beet  sugar.  This  body 
reacts  upon  aniline  just  as  the  corresponding  ; 
iodide  or  bromide  does;  it  is  cheap,  the  reaction  r 
takes  place  with  ease,  and  a remarkably  pure 
product  is  produced  : in  fact,  dimethylaniline  can  1 
now  be  obtained  by  the  ton,  free  from  unaltered  i 
aniline,  and  containing  only  3 per  cent,  of  the  ' 
monomethylated  compound. 

From  dimethylaniline  the  violet  is  obtained  by  ^ 
oxidation ; formerly,  various  oxidising  agents  were 
used,  among  them  a mixture  of  iodine  and  i 
potassium  chlorate ; it  is,  however,  now  weR  known  1 
that  very  gentle  oxidisers  will  produce  the  colour  : 
if  a metallic  salt  is  present,  the  one  preferred  1 
being  copper.  If  I heat,  in  this  tube,  some  copper  ' 
filings  with  a mixture  of  dimethylanRine  and  i 
chloral  hydrate,  the  whole  wRl  shortly  become  a 1 
mass  of  semi-solid  violet.  It  is,  however,  obvious  | 
that  so  costly  a method  could  not  be  employed  I 
on  a manufacturing  scale,  and,  accordingly,  the  t 
following  process  is  in  very  general  use : — • 
Twenty  parts  pure  crystallised  cupric  nitrate  are  ' 
dissolved  in  20  parts  of  acetic  acid ; some  common  I 
salt  is  now  stirred  in  to  the  mixture,  which  is  care-  ^ 
fully  cooled  down  to  the  ordinary  temperature,  and  3 
50  parts  of  dimethylaniline  are  added ; the  whole 
is  then  thoroughly  mixed  with  about  250  to  300 
parts  of  white  sand,  and  the  stiff  mass  thus  pro- 
duced is  moulded  into  large  cakes,  2 feet  long  by 
15  inches  wide,  and  4 inches  thick ; these,  arranged 
on  copper  plates,  are  placed  in  a chamber,  and 
heated  to  a temperature  of  60°  C.  for  48  hours.  At 
the  end  of  that  time,  they  have  become  perfectly 
hard  and  brittle,  and  of  a bright  brassy  colour. 
They  are  broken  into  a coarse  powder  and  thrown 
into  water,  sulphide  of  sodium  being  added  untR 
the  whole  of  the  copper-salt  has  been  decom- 
posed. The  mass  is  now  washed  with  water  and 
extracted  with  dRute  hydrochloric  acid  at  a boRing 
temperature.  After  partial  cooling  and  filtration, 
to  remove  some  resinous  bye-products,  the  colour- 
ing  matter  is  precipitated  with  common  salt,  and, 
after  drying,  it  is  ready  for  use.  The  sand,  which 
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simply  serves  to  spread  the  mixture  over  a large 
surface,  can  be  used  for  a fresh  operation. 

The  product  thus  obtained  is  very  brilliant  in 
colour,  and  in  shade  is  that  known  as  3 B,  dahlia, 
&c.  ; it  is,  however,  not  the  bluest  that  can  be 
produced.  The  bluest  shades  are  made  by  dis- 
solving it  in  alcohol,  converting  it  into  base  by  the 
cautious  addition  of  caustic  soda,  and  then  heating 
the  alcoholic  solution  of  the  base  with  benzyl 
chloride — a body  having  the  formula  Cg  Hg  CHa  Cl, 
and  produced  by  the  action  of  chlorine  on  toluene. 
The  spirit  and  unaltered  benzyl  chloride  are  re- 
covered, and  the  basic  colour,  on  conversion  into  the 
hydrochloride,  is  ready  for  use.  In  a similar  way, 
by  the  action  of  methyl  chloride,  the  well-known 
methyl  green  Avas  produced ; it  is  now,  however, 
replaced  by  the  malachite  green,  discovered  by 
Oscar  Doebner,  and  produced  by  the  action  of  one 
molecule  of  benzoyl  trichloride,  Cg  C CI3,  on 
two  molecules  of  dimethylaniline  or  of  benzoyl- 
hydride,  or  bitter  almond  oil,  Cg  Hg  COH,  on  the 
same  in  the  presence  of  zinc  chloride  or  of  sul- 
phuric acid. 

The  latter  colour  much  supasses  the  former  in 
fastness  and  poAver  of  standing  rough  treatment  in 
the  dyeing  process.  The  methyl,  and,  still  more, 
the  iodine  green  obtained  during  the  manufacture 
of  blue  shades  of  Hofmann  violet,  Avere  fugitive  and 
easily  altered  by  heat,  so  that  the  latter  could 
could  not  be  boiled  AAnthout  changing  to  a Auolet. 

Before  leaA’ing  the  methylaniline  colours,  I may 
briefly  allude  to  a question  of  scientific  interest  in 
connection  with  them.  It  is  AA^ell  known  that 
Hofmann  himself,  at  onetime,  considered  the  violets 
obtained  by  the  methylation  of  rosaniline  and  those 
from  methylaniline  to  be  identical.  On  the  other 
hand,  there  AA'as  much  evidence  against  this  vieAv, 
for  the  methylaniline  colour  Avas  readily  rendered 
bluer  in  shade  by  benzyl  chloride,  Avhich  was  almost 
AA’ithout  action  on  the  Hofmann  one;  it  was  also 
more  brilliant,  had  a much  greater  affinity  for 
animal  fabrics,  and  Avas  less  permanent  Avhen 
exposed  to  light.  For  these  reasons,  the  Hofmann 
colour  is  still  in  demand,  and,  indeed,  has  recovered 
some  of  the  ground  it  at  first  lost  to  the  more 
brilliant  colour.  The  researches  of  Brunner  and 
Brandenburg,  folloAA'ing  those  of  Caro  and  Graebe, 
haA*e  shoAAm  that  the  methylaniline  violets  are  not 
identical  Avith  those  obtained  by  Hofmann’s  pro- 
cess. 

Biphenylami ae  Blue  and  Alkali  Green.  — The 
ordinap-  aniline  blues  are  obtained  by  the  action 
of  aniline  upon  roseine  base,  in  the  presence  of  an 
organic  acid,  at  a temperature  which  ultimately  ap- 
proaches the  boiling  point  of  the  aniline  used.  The 
ultimate  product  of  this  reaction  is  an  exceedingly 
intense  blue,  the  hydrochloride  of  Avhich  is  knoAvn 
as  opal  blue,  and  is,  really,  the  hydrochloride  of  tri- 
phenylrosanilice.  This,  on  dry  distillation,  yields 
diphenylamine,  and  the  latter  body,  on  oxidation, 
yields  a blue  which  is  identical  with  that  obtained 
from  rosaniline,  but  somewhat  greener  in  shade, 
and  is  therefore  in  demand  for  certain  uses.  The 
diphenylamine  is  prepared  by  heating,  under  pres- 
sure, a mixture  of  aniline  and  dry  aniline  hydro- 
chloride, Avhen  the  folloAA'ing  reaction  occurs  : — 

H,  XH,  -f  Cg  H,  XH,  HCl  = (Cg  HJ  , NH  + 
XH,  Cl. 

Diphenylamine  is  readily  oxidised  if  heated  with 


oxalic  acid,  and  the  resulting  melt,  purified  from 
unaltered  oxalic  acid,  diphenylamine  and  resinous 
matters,  is  readily  converted  into  either  of  the 
sulphonic  compounds  discovered  by  Xicholson. 
Blues  of  a redder  shade  can  be  also  obtained  by 
the  oxidation  of  methyl-  or  ethyldiphenylamine. 

I have  noAv  to  call  your  attention  to  a green  ob- 
tained from  this  body,  discovered  by  Mr.  R. 
Meldola,  and  noAV  under  his  investigation.  It  is 
obtained  by  the  oxidation  of  a diphenylamine 
derivative.  After  oxidation  the  colour  is  obtained 
in  a state  corresponding  to  the  Avell-known  opal- 
blue,  and,  like  that,  forms  sulphonic  acids.  It  is 
remarkable  as  being  the  first  green  obtained 
having  this  property.  The  sodium  salt  of  the 
sulphonic  acid  is  soluble  in  Avater,  and,  if  aa^ooI 
is  immersed  in  this  solution  (which  is  nearly 
colourless),  and  kept  Avarm,  it  apparently  under- 
goes but  slight  change.  I have  here  a piece 
of  Berlin  avooI  which  has  been  thus  treated,  and 
subsequently  dried.  You  Avill  observe  that  it  is, 
apparently,  only  rather  dirtier  than  undyed 
wool.  When,  however,  I immerse  it  in  Avarm 
Avater,  acidulated  with  sulphuric  acid,  a brilliant 
green  is  immediately  developed.  The  colour 
is  remarkably  fast ; and,  since  it  requires  exactly 
the  same  dyeing  process  as  do  the  Xicholson 
blues  for  wool,  one  Avould  have  supposed  that 
it  Avould  have  been  much  liked  by  the  dyers ; but 
this  is  not,  at  present,  the  case.  It  Avas  exhibited 
at  the  late  Paris  Exhibition  by  the  firm  of  Brooke, 
Simpson,  and  Spill er. 

As  time  is  getting  on,  I must  now  leave  this  very 
interesting  field  — the  colours  x>roduced  by  the 
oxidation  of  the  secondary  and  tertiary  amines — 
after  a very  brief  and  incomplete  glance  at  a few 
of  them,  and  pass  on  to  the  consideration  of  a 
totally  distinct  group  of  colouring  matters,  Avhich 
are  now  attracting  much  attention  in  colour- 
chemists’  laboratories,  and  AA'hich  have  already 
taken  an  important  place  among  artificial  dyes, 
though,  as  yet,  the  range  of  shades  is  some- 
AAffiat  limited.  These  are  obtained  from  sub- 
stances produced  by  the  action  of  nitrites  on 
amido  compounds,  and  are  knoAvn  as  the  azo- 
yellows, oranges,  and  scarlets. 

The  effect  of  nitrites  on  organic  compounds  is 
very  various,  according  to  the  subsequent  treatment 
they  undergo ; thus,  if  nitrous  g.is  is  passed 
through  a solution  of  diphenylamine  in  acetic 
acid,  a mixture  of  nitroso-nitro-diphenylamines 
results,  and  this,  on  heating  Avith  an  alkali,  de- 
composes so  far  as  the  nitroso  groups  are  con- 
cerned, and  a mixture  of  mono  and  dinitro 
diphenylamine  results,  which  Avas  introduced  as  a 
yelloAv  dye  by  Mr.  E.  Meldola.  A somewhat 
similar  reaction  occurs  if  the  sulphonic  acid  of 
alpha  naphthol  is  similarly  treated,  and  dinitro- 
naphthol  may  be  obtained ; while,  if  a nitrite  is 
added  to  an  aniline  salt,  and  the  resulting  com- 
pound boiled,  or  if  rosaniline  salts  are  similarly 
treated,  the  whole  of  the  nitrogen  is  eliminated 
Avith  effervescence,  and  phenol  in  the  one  case, 
rosalic  acid  in  the  other — both  of  them  non-nitro- 
genous  substances — result.  Before  this  boiling 
takes  place,  there  are,  however,  in  the  two  latter 
cases,  very  flifferent  bodies  in  solution;  these  bodies, 
which  behave  in  the  manner  just  mentioned  on 
boiling,  are  known  to  chemists  as  “ azo  com- 
pounds.” 
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In  the  earlier  days  of  organic  chemistry,  the 
prefix  “azo”  was  applied  by  Mitscherlich,  Lanrent, 
Zinin,  and  others  to  many  bodies  containing  nitro- 
gen, such  as  azo-benzene,  Cg  N ^^NCg  H^,  pro- 
duced by  the  imperfect  reduction  of  nitro- benzene, 
and  also  to  others,  like  the  compounds  obtained  by 
Laurent  by  the  action  of  ammonia  on  bitter- 
almond  oil  and  other  bodies.  In  1864,  however, 
P.  Griess  published  a magnificent  memoir,  in  which 
he  described  a number  of  bodies  obtained  by  the 
action  of  nitrous  acid  on  aniline,  and  various 
substitution-products  obtained  therefrom.  In  this 
paper,  he  proposed  that  the  prefix  “azo  ” should  be 
held  to  mean  that  the  compound  to  which  it  was 
applied  contained  one  atom  of  nitrogen  occupying 
the  place  of  one  atom  of  hydrogen.  This  definition 
is  now  generally  accepted,  and  thus  the  term  ‘ ‘ azo  ’ ’ 
has  obtained  a definite  signification. 

The  azo  compounds  are,  as  a rule,  very  easily 
prepared ; in  most  cases,  it  is  only  necessary 
to  add  a solution  of  metallic  nitrite  to  an 
acid  solution  of  a given  amide,  in  order  to  obtain 
the  diazo  compound  of  the  radicle  contained  in  the 
amide  ; thus,  if  I take  a solution  of  aniline  hydro- 
chloride, and  add  to  it  an  equivalent  quantity  of 
sodium  nitrite  solution,  the  reaction  at  once  takes 
place,  and  diazobenzene  is  produced  ; it  can  be 
readily  separated  from  its  solution,  and  obtained 
in  the  solid  state,  one  method  being  to  add  a 
solution  of  potassium  dichromate  when  the 
chlorochromate  of  diazobenzene  is  produced.  This 
salt,  when  dry,  is  terribly  explosive,  and  at  one 
time  was  suggested  for  use  in  warlike  operations  ; 
however,  it  very  rapidly  decomposes  when  kept, 
losing  nitrogen,  and  becoming  no  longer  efficient. 

This  explosiveness  is  readily  understood  when  we 
consider  the  constitution  of  the  body  which  contains 
the  group — -N=]Sr — . It  is  manifestly  in  a state  of 
unstable  equilibrium,  and  a very  slight  disturbance 
is  sufficient  to  bring  about  its  decomposition ; and, 
for  the  same  reason,  you  will  at  once  see  that  its 
chemical  activity,  as  measured  by  its  tendency  to 
combine  with  other  bodies,  will  be  great;  so  that,  if 
I add  to  it  another  molecule  of  aniline  salt,  or,  what 
amounts  to  the  same  thing,  if  I add  to  two  mole- 
cules of  aniline  only  one  of  sodium  nitrite,  the 
diazobenzene  formed  at  once  attacks  the  free  aniline 
salt,  and  what  is  known  as  diazo  amid  obenzene  is 
formed,  which,  in  the  presence  of  an  aniline  salt, 
becomes  amidoazobenzene — Cg  Hg  IST =1^  C g H4NH2 . 
The  oxalate  of  this  body  was  once  in  pretty  general 
use  as  a yellow  dye,  but,  as  it  happened  to  be  volatile 
at  a very  low  temperature,  it  soon  evaporated  from 
the  dyed  article,  and  was,  therefore,  discarded. 

A compound  having  a very  similar  constitution 
and  mode  of  preparation  has,  however,  long  been 
in  use,  and  is  one  of  the  most  permanent  of  the 
aniline  colours,  under  the  name  of  “Bismarck 
Brown.”  It  is  obtained  as  follows  : — 

Metadinitrobenzene  is  prepared  by  boiling 
ordinary  nitrobenzene  with  nitric  acid.  The  com- 
pound thus  produced  is  added  cautiously,  with 
constant  agitation,  to  coarse  iron  borings,  kept 
boiling  in  a large  quantity  of  water  acidulated 
with  hydrocloric  acid.  A violent  reaction  soon 
commences  (I  could  readily  show  you  the  experi- 
ment, but  for  the  steam  and  unpleasant  odour 
produced) ; the  four  oxygen  atoms  contained  in 
the  dinitrobenzene  are  replaced  by  hydrogen, 
thus 


4CgH,  + -f  = 4CgH,  (NH.J  ^ 

+ 5 (Feg  OJ. 

We  have  thus  produced  diamidobenzene,  and  this, 
when  purified  from  a little  dissolved  iron,  is  at- 
tacked with  sodium  nitrite  solution  ; the  reaction 
here  is  analagous  to  the  one  last  described,  the  final 
product  of  the  reaction  being  a triamido-azobenzenc, 
the  hydrochloride  of  which  constitutes  the  well- 
known  colouring  matter.  We  have  thus  two 
terms  of  a possible  series — first,  the  amido-azo- 
benzene  (yellow,  volatile,  and  fugitive),  and  tri- 
amido-azobenzene  (brown,  and  perfectly  fast). 
Dr.  Witt  set  himself  the  task  of  filling  up  the  inter- 
mediate link,  expecting  an  orange  colour,  and  a 
moderate  stability  for  the  diamido-azobenzene  he 
sought.  In  this  he  v/as  not  disappointed.  A study 
of  the  two  compounds,  from  a purely  scientific 
point  of  view,  led  him  to  a perfectly  accurate  pre- 
diction ; and  the  discovery  of  “ chrysoidine,”  as  the 
new  colour  was  called,  and  its  production — by  the 
addition  of  diazobenzene  chloride  to  a solution  of 
diamidobenzene — was  one  of  the  first  of  a series  of 
researches  which  have,  in  various  hands,  enriched 
our  science  and  our  dyers  with  a number  of  mag- 
nificent colours. 

The  further  development  of  these  colours  com- 
menced with  the  introduction  of  a sulphonic  group 
into  one  of  the  amido  compounds,  the  conversion 
of  the  sulphonic  acid  thus  produced  into  a diazo 
body,  and  then  using  it  as  before  ; for  instance, 
if  sulphanilic  acid — produced  by  the  action  of 
strong  sulphuric  acid  on  aniline — is  converted  into 
diazosulphanilic  acid,  and  this  added  to  a solution 
of  diamidobenzene -hydrochloride,  the  scarlet  body 
produced  is  the  sulphonic  acid  of  chrysoidine. 
Again,  the  same  body  will  act  on  resorcin e to  pro- 
duce a colour  only  differing  from  the  last  in  that 
it  contains  hydroxyl  instead  of  amido  groups  ; 
this  body  has  been  used  as  a dye,  under  the  name 
of  Tropseoline  0.  Witt  also  produced,  by  substi- 
tuting diphenylamine  for  the  resorcine,  or  diamido- 
benzene, another  beautiful  orange,  known  in  com- 
merce as  Tropseoline  00.  Other  compounds  were 
subsequently  prepared,  and  have  obtained  greater 
prominence  ; these  were  those  in  which  a naphthol 
was  substituted  for  the  phenolic  or  amido  portion 
of  the  molecule,  beautiful  oranges  being  produced 
by  the  action  of  diazobenzene  sulphonic  acid  on  both 
a and  /3  naphthol ; but  these  colours  were  much 
improved  by  the  introduction  of  sulphonic  groups 
into  both  portions  of  the  molecule,  a or  naph- 
thol-sulphonic  acid  being,  in  fact,  substituted  for 
the  naphthol  only ; still,  so  far,  the  iinprovement 
was  in  the  direction  of  stability  mainly,  the  shades 
still  being  yellow  or  orange ; the  red  was  yet  to 
come. 

Chemists  will  not  be  surprised  to  hear  that  the 
higher  homologues  of  benzene  are  found,  when 
converted  into  amido  compounds,  to  give  an  in- 
creased redness  of  shade;  thus,  with  a given  phenol 
or  amine,  diazosulphotoluidinic  acid,  which  differs 
from  diazosulphanilic  acid  by  having  an  atom  of 
hydrogen  in  the  benzene  ring  replaced  by  methyl, 
gives  redder  shades  than  does  the  latter,  while  the 
substitution  of  another  hydrogen  in  the  same  way, 
as  is  the  case  with  the  diazo  compound  derived 
from  sulphoxylidenic  acid,  produces  a scarlet. 
Messrs.  Meister,  Lucius,  and  Bruning  were  among 
the  first  to  produce  a scarlet  by  this  method,  but 
they  also  introduced  both  the  sulpho  groups  into 
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one  side  of  the  molecule — that  of  the  napthol.  In 
their  patent  they  describe  the  preparation  of  two 
isomeric  /8  napthol-disulphonic  acids,  the  sodium 
salts  of  which  are  differently  soluble  in  alcohol, 
the  most  insoluble  one  giving  a redder  colour  than 
the  other.  On  one  or  other  of  these  they  act  with 
diazoxylene  chloride,  produced  by  the  action  of  a 
nitrite  on  xylidine  chloride.  The  most  insoluble 
salt  above  mentioned  gives  a scarlet  closely  ap- 
proaching cochineal,  and  perfectly  fast. 

Mr.  E.  Meldola  has  also  taken  out  a patent  for 
a scarlet,  in  which  no  less  than  three  sulpho  groups 
are  engaged.  He  prepares  diazosulphoxylidenic 
acid,  and  Avith  this  acts  on  ^ naphthol  disulphonic 
acid ; on  the  addition  of  ammonia,  the  colour  is 
immediately  thrown  doAvn,  as  you  perceive.  This 
is,  after  a slight  j)urification,  ready  for  use.  By  cer- 
tain modifications,  a scarlet,  closely  approaching 
the  scarlet  obtained  by  dyeing  cochineal  in  the  pre- 
sence of  oxichloride  of,  tin  is  produced. 

So  far,  we  have  only  oranges  and  scarlets  by  these 
reactions.  AVhether  other  colours  can  be  similarly 
produced  remains  to  be  seen  ; but  I may  mention 
that  Mr.  Meldola  has  recently  communicated  a 
paper  to  the  Berlin  Chemical  Society,  in  which  he 
describes  a violet  colour — unfortunately  not  a 
dye  — obtained  in  a somewhat  similar  wajL 
If  we  act  on  dimethylanihne — the  body  from 
which  the  violets  described  in  the  first  part  of  my 
lecture  are  derried — with  a nitrite ; not  an  azo, 
but  a nitroso  dimethylaniline,  is  produced  thus:  — 
Cg  H4  NO  N (CH3)o.  This  body  is  as  ready  to 
combine  with  others  as  an  azo  body  is,  and  does 
so  in  a very  similar  way,  the  oxygen  atom  bring 
ehminated  in  the  process,  so  that  if  we  act  Avith  it 
on  )8  napthol  the  following  combination  takes 
place*  : — 

C,H,.N.N(CH3)2 

II 

^C,oH,  HO 

The  oxygen  of  the  nitroso  group  going  off  Avith 
Iaa'o  hydrogens  from  the  H naphthol,  the  place  of 
AA’hich  is  taken  by  a group,  AAdiich  is  equivalent  to 
azo-dimethylaniline.  The  colour  crystallises  mag- 
nificently, but  its  dyeing  powers  are  very  feeble. 

I must  now  conclude  a very  imperfect  sketch  of 
some  of  the  recent  advances  of  colour  chemistrj’.  If 
I have  succeeded  in  shoAA'ing  some  that  practical 
results  do  come  from  purely  scientific  researches,  I 
am  content.  Hard  things  are  often  said  of  the 
aniline  dyes  ; they  are  looked  on  as  poisonous  and 
fleeting.  The  first  accusation  is  untrue,  properly 
used  they  are  perfectly  harmless.  The  second  is 
only  true  of  some  feAv  of  the  series,  and  many  of 
the  older  dyes  are  equally  evanescent,  AAFile  none 
are  so  beautiful  and  brilliant — though  this  may  be 
considered  a fault,  for  some  highly  aesthetic  persons 
look  on  the  producer  of  brilliant  colours  almost  as 
a criminal. 

The  colour- chemist  may  contemplate  all  these 
hard  sayings  Avith  an  even  mind.  In  the  humble 
position  of  a scavenger,  he  takes  some  of  the  most 
noxious  waste  products  of  our  civihsation,  those 
produced  in  the  gas  manufacture,  and  converts 
them  into  useful  and  beautiful  colouring  matters. 
If  these  are  improperly  applied  to  the  cloth  or 
fabric  that  is  not  his  fault ; Avhile  if  they  are  in- 
artistically  used  our  aesthetic  friends  have  the 
remedy  in  their  OAvn  hands. 

^ This  formula  is  given  under  reserve,  as  a complete  investiga- 
tion of  the  compound  has  not  yet  been  published. 


DISCUSSION. 

Mr.  Spiller  was  much  pleased  to  be  able  to  express 
his  obligation  to  the  reader  of  the  paper  for  what  he  con- 
sidered to  be  a very  good  account  of  tl  e latest  outcome 
of  the  benzene  colour  industry.  It  would  be  manifest 
to  the  audience,  although  they  might  not  in  every 
particular  have  been  able  to  follow  the  theory  of  the 
matter,  or  understand  all  the  hard  names,  that  this 
benzene  dye  industry  had,  of  late  years,  made  gigantic 
strides.  From  his  own  connection  with  this  class  of 
work  for  ten  or  tweh^e  years,  he  was  able  positively  to 
say  that  the  number  of  new  colouring  matters  gained 
vdthin  that  period  Avas  considerable,  and  he  would  put 
it  on  a more  forcible  basis  than  even  Mr.  Fidswell  had 
done,  and  say  that,  at  the  time  when  he  first  occupied 
himself  with  this  work,  it  was  the  rule  to  select  out  the 
benzole  of  the  coal-tar  and  naphtha,  and  throw  aAvay  a 
large  residual  product  which  was  then  knovui  as  dead- 
oil.  As  its  name  implied,  dead-oil  would  manifestly 
be  a Avaste  product  thrown  away,  or  used  for  confessedly 
inferior  purposes.  Bat  the  requirements  of  the  latest 
forms  of  colouring  matter,  those  which  had  just 
been  mentioned,  particularly  the  orange  and  scarlet, 
demanded  that  a certain  quantity  of  the  dead-oil  should 
be  worked  with  a vioAV  to  extract  from  it  these  materials 
which  were  formerly  worthless.  For  instance,  it  was 
necessary  to  sav^e  toluene,  and  also  to  save  for  the 
purposes  of  manufacturing  the  new  scarlets,  the 
xylene.  These  were  noAv  economised.  And  they  were 
also  making  considerable  strides  towards  Avorking 
U2?  naphthaline.  Now,  naphthaline  had,  for  a great 
number  of  years,  been  a i^erfect  bugbear  in  scientific 
industry.  It  was  j:)roduced  in  immense  quantities 
in  the  manufactiu’e  of  gas,  and  whilst  anthracene  had 
been,  by  the  labours  of  Perkin  and  Griiibe,  admirably 
employed  in  the  manufacture  of  artificial  colouring 
matters,  which  were  substitutes  for  madder,  naphthahne, 
the  loAA'er  term  in  the  series  had  been  thrown  away. 
But,  hoAvever,  they  had  a chance  of  using  it  in  the  pro- 
duction of  the  beautiful  colours  brought  forward  that 
evening,  particular!}^  the  scarlet,  one  of  the  colom's 
which  had  been  so  Avell  described  by  Mr.  Friswell. 

Dr.  Armstrong,  F.R.S.,  saidhe  did  not  know  Avhat  right 
Mr.  FrisAvcll  had  to  speak  of  coal  tar  as  a noxious  pro- 
duct. He  thought  they  it  was  harmless  when  left  alone, 
and  Mr.  Friswell  had  shown,  when  properly  treated, 
it  Avas  capable  of  exhibiting  itself  in  a very  different 
light.  The  paper  he  had  read  ought  to  convey  a A'ery 
sound  lesson  to  the  objectors  to  abstract  science,  because 
they  kneAv  very  well  that,  practically  speaking,  the 
whole  of  these  colours  were  the  result  of  investigations 
originally  undertaken  entirely  without  any  j)ractical 
aim.  Chemists  were  led  to  investigate  these  various 
substances  from  pure  love  of  their  science,  with  the 
object  of  learning  more  about  them,  and,  in  the  coiirse 
of  a very  brief  period,  their  discoveries  had  acquired  an 
enormous  practical  value.  He  should  not  be  far  out, 
probably,  in  saying  that,  at  the  present  time,  Avith  the 
exception  of  indigo,  nine-tenths  of  the  colom’ing 
matters  used  were  artificial,  produced  from  coal-tar,  and 
that  fact  ought  to  be  encouraging  to  holders  of  gas 
shares.  There  Avas  a large  amount  of  material  still 
remaining  in  coal-tar  not  utilised,  and  there  Avas,  no 
doubt,  a great  future  in  that  direction.  These  colours, 
which  Mr.  FrisAvell  had  spoken  of  in  particular,  afforded 
a striking  illustration  of  the  advantage  of  AVorking  on 
these  subjects,  and  taking  no  heed  Avhatever  of  the 
objections  raised  against  chemists  using  long  names 
and  complicated  formulee.  It  was  not  more  than 
ten  or  twelve  years  ago  that  it  Avas  found  that 
alizarine  and  Turkey  red  could  be  produced  artificially, 
and  now  practically  all  the  Turkey  red  Avhich  was  used 
was  made  artificially.  A few  years  ago  the  substance 
used  in  the  preparation  of  these  colours  were  substance 
which  even  chemists  were  almost  afraid  to  handle 
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Those  so-called  diazo  compounds,  originally  discovered 
by  Dr.  Griess,  wore  very  difficult  to  manipulate,  and 
extremely  unstable ; and  even  chemists  would  have 
laughed  at  the  idea  of  using  such  unstable  compounds 
for  the  preparation  of  colouring  matters  on  a large 
scale.  One  feature  was  of  particular  interest,  namely, 
that  the  great  part  of  this  work  had  been  the  outcome 
of  theoretical  views.  The  work  of  Dr.  Witt,  to  which 
allusion  had  been  made,  was  entirely  such.  He  had 
formed  certain  ideas  with  regard  to  the  theory  of  the 
constitution  of  colouring  matters,  that  colouring  matters 
ought  to  be  bodies  haHng  certain  constitutions,  and  he 
set  himself  to  work  to  prepare  bodies  having  certain 
constitutions,  and  realised  his  ideas,  and  still  more 
chemists  were  rapidly  getting  a distinct  notion  of  the 
theoretical  constitution  of  colouring  matters,  so  as  to  be 
able  to  say  not  only  that  a certain  body  would  be  a 
colouring  body,  but  would  have  a certain  shade. 

Mr.  Meldola  said  he  cordially  sympathised  with  the 
remarks  which  Dr.  Armstrong  had  made,  as  to  these 
valuable  discoveries  being  the  indirect  outcome  of 
researches,  undertaken  from  a purely  impractical 
point  of  view ; but,  although  Dr.  Armstrong  would 
lead  many  present  to  suppose  that  the  science  had 
arrived  at  that  happy  state  when  we  could  predict,  to  a 
certain  extent,  what  colours  would  be  produced  by  cer- 
tain compounds,  he  must  say  that,  speaking  practically, 
they  had  not  yet  arrived  at  that  happy  position.  In 
fact,  it  was  owing  to  the  great  doubts  which  still  sur- 
roumd  many  of  the  reactions,  that  new  colouring  matters 
had  been  produced.  It  was  not  possible  to  start  from  a 
given  point  of  view,  and  say  you  would  produce 
colours  of  a particular  hue.  There  was  no  doubt  that 
a great  many  of  the  products  that  now  run  down  our 
drains  would  one  day  become  quite  as  valuable  as  many 
of  those  which  were  employed  in  factories,  and  which 
gaverisetothesecolouringmatters.  The  complex  formulae 
of  diazo  compounds  having  been  referred  to,  must  be 
his  excuse  for  making-  a few  more  remarks  on  the  same 
subject.  Mr.  Friswell  had  explained  how  diazobenzene 
chloride,  for  instance,  acting  upon  another  benzene 
nucleus  containing  in  either  an  amido  or  phenolic  group, 
the  two  benzene  nuclei  became  linked  together  by 
the  diazo  group,  giving  rise  to  a complex  molecule 
such  as  constituted  the  substance  of  these  oranges  and 
scarlets.  The  beginning  of  these  substances  was  Dr. 
Witt’s  “ chrysoidine by  acting  on  metadiamido- 
benzene  with  the  chloride  or  any  other  salt  of  diazo - 
benzene.  Dr.  Witt  produced  H3  (NH2)2, 

and  you  had  two  benzene  nuclei  grouped  together  by  the 
diazo  group.  There  had  recently  been  another  step  made 
in  this  direction,  and  W.  von  MliUerhad  described  colours 
built  up  on  this  type,  plus  the  addition  of  another 
benzene  nucleus.  Taking  the  ordinary  a,niline  yellow, 
amidoazobenzene,  he  showed  that  two  molecules  of 
hydrogen  could  be  taken  out  and  replaced  by  nitrogen 
and  another  benzene  nucleus  thus  attached,  so  that  the 
formulae  of  these  diazo  compounds  were  becoming  more 
and  more  complex  every  day,  and  their  number  might 
go  on  increasing  indefinitely.  The  whole  subject  illus- 
trated very  well  the  truth,  that  in  the  opinion  of  the 
chemist  there  was  no  matter  which  might  not  some  day 
be  turned  to  useful  account ; and  very  often  the  products 
which  were  at  one  time  most  despised  suddenly  became 
famous. 

The  Chairman  said  he  had  now  a pleasing  duty  to 
perform  of  proposing  a vote  of  thanks  to  Mr.  Friswell, 
and  he  regretted  it  had  not  fallen  to  the  lot  of  Mr. 
Perkin,  who  had  gained  a European  renown  in 
this  form  of  chemistry ; but,  unfortunately,  he  had 
been  unable  to  take  the  chair  to-night,  having 
a previous  engagement.  This  was  not  a branch  of 
chemistry  with  which  he  was  sufficiently  familiar  to  be 
able  to  take  a very  active  part  in  the  discussion,  but, 
irrespective  of  the  technical  points  of  the  paper,  they 
had  learnt  much.  They  had  heard  very  valuable 


observations  made  by  Mr.  Spiller,  from  a technical  poii  t 
of  Hew,  in  which  he  referred  to  the  fact,  now  clearly 
before  them,  that  naphthalene,  which  had  been  for  a 
long  time  not  merely  valueless,  but  a considerab’e 
nuisance  to  the  gas  engineer,  was  about  to  yield  con- 
siderable results,  which  might  be  as  brilliant  as  thof  e 
yielded  by  anthracene ; and  they  must  all  agree  vllh 
Professor  Armstrong  that,  after  aU,  knowledge  which  we  s 
subsequently  to  become  of  value  in  technical  operations^ 
could  only  be  built  up,  not  by  mere  empiricism,  but  by 
scientific  investigation.  It  would  be  perfectly  impossible 
for  any  any  one  present  to  take  those  difierent  bottles, 
and  add  the  contents  of  one  to  the  other,  and  expect  to 
be  able  to  obtain  numbers  of  beautiful  products  ; on 
the  contrary,  they  might  produce  some  very  unpleasant 
results.  These  valuable  and  important  bodies  were  not 
built  up  in  that  empirical  way.  They  were  the  result 
of  long  previous  scientific  research  ; and  Avhen  it  was 
remembered  that  Faraday,  before  any  of  them  were 
bom,  discovered  benzene,  and  that  long  ago  Undver- 
dorben  discovered  aniline,  it  was  evident  that  there 
must  have  been,  from  that  time,  a considerable  amount 
of  pxu’e  scientific  research  carried  on  before  manufac- 
turers were  able  at  last  to  make  use  of  these  usefffi  pro- 
ducts of  the  coal  distillation,  and  convert  them  into  the 
valuable  dyeing  materials  which  we  noAv  possess.  They 
had  heard  from  the  speakers  that  there  was  yet  a very 
large  and  important  field  which  had  not  been  in- 
vestigated ; and  inasmuch  as  the  last  fifty  years,  since 
the  discovery  of  benzole,  had  produced  such  enormous 
results,  more  especially  within  the  last  twenty  years, 
they  might  also  assume  that  the  next  fifty  years  would 
utilise  all,  or  almost  all,  of  those  numerous  products 
which  were  now  obtained  from  the  destructive  distilla- 
tion of  coal,  and  were  at  present  considered  useless. 
He  had  much  pleasure  in  tendering  to  Mr.  Friswell  the- 
hearty  thanks  of  the  meeting,  for  the  very  able  and 
clear  account  he  had  given  of  the  more  recent  work  of 
this  line  of  chemical  activity.  He  had  been  very  modest 
with  regard  to  his  ovm  contributions  to  it,  but  they 
were  indebted  to  him  and  to  many  others  for  the  increase 
of  lonowledge  in  these  matters. 

The  vote  of  thanks  haring  been  passed  unanimously,. 

Mr.  Friswell  thanked  the  meeting  for  the  land  way- 
in  which  they  had  listened  to  what  ho  feared  must  have- 
been  a tedious  and  somewhat  inefficient  explanation  of 
a very  difficult  subject.  He  had  also  to  thank  his  friend. 
Mr.  F.  Evershed  for  the  valuable  assistance  he  had  given. 
in  performing  the  experiments. 


SEVfNTEENTH  OEDINARY  MEETING. 

Wednesday,  April  14th,  1880 ; George  Bullex, 
F.S.A.,  Keeper  of  the  Printed  Books,  British 
Museum,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Alexander,  General  Sir  James,  K.C.B.,  35,  Bedford- 
place,  RirsseU- square,  W.C. 

Nottage,  William  G.,  Mawbyns,  Breakspers-roaad., 
New-cross,  S.E. 

Strype,  Whliam  George,  Wicklow,  Ireland. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Andrews,  J.  D.  F.,  5,  Mount-street,  New  Charlton, 
Kent. 

Griffin,  James  T.,  Seaton-house,  Adamson-road,  N.W. 
Horne,  William  Cullen,  31,  Aldermanbury,  E.C. 

Thlee,  Henry  Ferdinand,  31,  Aldermanbury,  E.C. 
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Japp,  Alexander  H.,  LL.D.,  13,  Albion- square, 

Dalston,  E. 

Penning,  "William  Hemy,  F.G-.S.,  G-ranville-house, 

Finsbury -park,  N. 

Shearer,  Hugh,  21,  Great  George -street,  S.W. 

The  paper  read  was — 

THE  HISTOEY  AND  AET  OF  BOOK- 
BINDING. 

Ey  Henry  B.  Y/heatley,  F.S.A. 

Assistant-Secretary  of  the  Society. 

I feel  that  it  is  a great  privilege  to  be  allowed 
an  opportunity  of  treating  some  points  in  the 
history  of  Bookbinding  from  this  place,  and  I think 
that  the  subject  is  one  particularly  appropriate  for 
consideration  before  the  Society  of  Arts,  as  the 
several  aspects  in  which  the  art  may  be  looked  at 
are  in  unison  with  more  than  one  of  the  objects  of 
the  Society. 

Bookbinding  may  be  considered  as  a Fine  Art, 
as  a Mechanical  Art,  and  as  a Manufacture, 
but,  before  dealing  with  these  divisions  of  the 
subject,  it  will  be  well  to  take  a rapid  survey 
of  the  history  of  the  art.  It  is  not  necessary 
to  dive  into  the  recesses  of  antiquity,  and  to 
bring  to  the  surface  the  name  of  the  ancient 
PhiEatius — inventor  of  a particular  kind  of  glue 
for  fastening  the  leaves  of  a book  together,  to 
whom  the  Athenians  are  said  to  have  erected  a 
statue  as  the  founder  of  the  art  of  binding — for 
Bookbinding,  as  we  now  understand  it,  is  essen- 
tially a modern  art.  So  to  deal  largely  with  the 
numerous  mateiials  used  at  various  times  for  the 
covering  of  books — such  as  terra-cotta,  wood, 
ivory,  metal- work,  needlework,  &c. — would  carry 
us  far  away  from  the  subject  we  have  to  consider. 

The  goldsmiths,  the  silversmiths,  the  enamellers, 
the  ivory  carvers,  and  many  other  artists  not  ordi- 
narily associated  in  our  minds  with  book  produc- 
tion, all  united  to  adorn  the  precious  manuscripts 
of  ancient  times;  so  that  St.  Jerome  was  forced 
to  exclaim,  “ Your  books  are  covered  with 
precious  stones,  and  Christ  died  naked  before  the 
gate  of  his  Temple.”  These  adornments,  however, 
helped  to  shorten  the  lives  of  the  books  they 
covered,  as  they  often  excited  the  cupidity  of  those 
into  whose  hands  they  fell.  Thus,  the  Turkish 
soldiers,  when  they  seized  the  magnificent  library 
of  Corvinus,  King  of  Hungary,  tore  off  the  rich 
bindings  and  threw  the  manuscripts  away  as  use- 
less and  valueless.  Then,  again,  covers  belonging 
to  one  book  got  separated  from  it,  and  were  sub- 
sequently used  as  a protection  to  another  of  a 
different  date.  The  late  Mr.  Libri  made  some 
remarks  on  this  point,  which  are  very  pertinent, 
but  were  intended  by  him  to  account  for  certain 
‘ botchings  ” of  his  own  ; — 

“Not  only  are  those  bindings  in  metal,  ornamented  in 
different  styles,  and  called  Byzantine,  very  rarely  of  the 
same  period  as  the  manuKcripts  to  which  they  may  be 
found  attached,  but  it  is  sufficient  to  cast  an  eye  upon 
them  to  feel  convinced  that,  to  form  them,  objects 
belonging  to  different  ages,  due  to  various  artists, 
and  even  executed  in  distant  coimtries,  have  been 
employed.  Indeed,  we  often  meet  with  a singular 
mixture  of  cameos  or  ancient  intaglios,  Byzantine  or 
Limoges  enamels,  and  bas-reliefs  of  ivory  or  metal, 
belonging  to  totally  different  periods,  and  having 
widely  different  artistic  characters.  Sometimes,  even 


ancient  bindings,  made  originally  for  smaller  volumes, 
have  been  used  at  a later  date  for  books  of  a larger 
form,  by  affixing  borders  to  some  ornamental  sides, 
placed  as  centres  of  the  new  cover.  An  example  of  this 
singidar  mode  of  botching  is  to  be  seen  in  an  Evangelist- 
arium  taken  from  the  Sainte  Chapelle^  and  now  pre- 
served in  the  National  Library  at  Paris.”* 

It  is  well  to  bear  in  mind  that  these  books  were 
intended  to  lie  flat,  and  the  upper  cover,  which 
was  made  heavy  to  keep  the  leaves  down,  was 
generally  the  only  one  ornamented.  Naturally 
when  books  were  made  to  stand  up  in  bookcases,  a 
diffei  ent  treatment  became  necessary. 

Most  of  our  kings  have  shown  taste  in  the 
ornamentation  of  their  books,  a,nd  some  of  our 
queens  have  embroidered  theirs  with  their  own 
hands.  The  wardrobe  accounts  of  Edward  IV.  con- 
tain some  curious  particulars  resj>ecting  the  cover- 
ing of  books.  In  1480,  Piers  Bauduyn,  stationer, 
was  paid  20s.  for  binding,  gilding,  and  dressing  of 
“ a booke  called  Titus  Livius  ; ” also  the  same  sum 
for  another  book;  and  16s.  for  a “booke  called 
the  Bible.”  For  binding  and  dressing,  without 
gilding,  his  charge  for  three  books  was  6s.  8d.,  and 
for  dressing  alone  two  books  he  received  only  3s.  4d. 
These  sums  did  not  form  the  total  expense  of  the 
binding,  for  velvet,  silk,  tassels,  buttons,  clasps, 
nails,  &c.,  were  delivered  to  the  binder,  for  the 
purpose  of  covering  and  garnishing  the  books,  out 
of  the  wardrobe  stores.  Alice  Claver,  silk  woman, 
was  paid  xivd.  for  an  ounce  of  sewing  silk,  and 
sundry  other  sums  for  blue  silk,  black  silk,  laces, 
buttons,  and  tassels,  and  figured  crimson  satin. 
The  coppersmith  also  received  iiis.  for  each  pair  of 
clasps  of  copper  and  gilt  with  roses  upon  them,  and 
vs.  for  each  pair  of  clasps  with  the  King’s  arms 
upon  them.f  These  volumes,  in  their  ciimson  and 
other  gorgeous-coloured  covers, 

“ Full  goodly  bounde  in  pleasaunt  coverture 
Of  domas,  satyui,  or  els  of  velvet  pure,” 

must  have  looked  somewhat  like  those  books  which 
Hamlet  and  other  stage  heroes  and  heroines  appear 
to  read  so  intently,  and  then  toss  on  to  the  floor,  to 
the  evident  injury  of  their  corners. 

Although  we  may  consider  the  invention  of 
printing  as  our  starting-point  in  the  history  of 
Leather  Bookbinding,  we  shall  find  that  velvet 
and  embroidery  was  still  frequently  employed  in 
binding  the  books  of  our  Eoyal  Family  for  a long 
period  after  leather  had  come  into  general  use. 
Many  specimens  of  velvet-covered  volumes,  em- 
broidered Avith  patterns  in  coloured  silks  and  gold 
twist,  have  come  dov/n  to  our  time.  The  presenta- 
tion copy  to  Queen  Elizabeth  of  Archbishop 
Parker’s  grand  work,  “ De  Antiquitate  Ecclesiae 
Britannicse,”  1572,  is  now  in  the  British  Museum. 
It  is  bound  in  green  velvet,  which  is  embroidered 
in  high  relief,  with  a representation  of  a park 
enclosed  within  pales,  containing  trees,  shrubs, 
and  deer,  on  the  side.  Even  as  late  as  Charles  the 
First’s  reign,  the  Ferrar  Family,  at  the  so-called 
Protestant  Nunnery  of  Little  Gidding,  gained  great 
fame  by  their  magnificent  embroidered  bindings. 
Prayer-books  and  other  books  of  devotion  were 
often  bound  in  solid  gold  or  silver,  and  hung 
from  the  girdle  by  a chain.  One  of  these, 
which  belonged  to  Queen  Elizabeth,  has  been 


* “ Monuments  In€dits  ou  peu  connus,  faisant  partie  du  Cabinet 
de  Guillaume  Libri.”  Londre.«,  1862,  p.  9. 
t “ Wardrobe  Accounts  of  Edward  IV.,”  116-119. 
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frequently  figured.  All  such  bindings  as  these 
must  be  looked  upon  as  curiosities  of  consider- 
able interest,  both  in  the  history  of  Art  and 
in  the  history  of  Books,  but  of  little  importance 
in  the  history  of  Bookbinding,  for  the  binder,  like 
the  shoemaker,  may  well  say  there  is  nothing  like 
leather.  But,  as  the  use  of  other  materials  than 
leather  has  continued  to  modern  times,*  so  we 
find  that  leather  was  used  for  the  less  valuable 
manuscripts  at  a very  early  period,  and  stamped 
leather  is  peculiarly  interesting,  as  exhibitirtg 
one  of  the  earliest  forms  of  engraving.f  The 
Monks  of  Kenilworth  were  granted  the  right  of 
hunting  fhe  deer,  and  the  further  permission  of 
using  the  skins  for  their  books,  which  reminds  us 
of  the  well-known  charter  of  Charlemagne  to  the 
abbots  and  monks  cf  Sithen,  by  which  they  were 
granted  an  unlimited  right  of  hunting,  on  condition 
that  the  skins  of  the  deer  they  killed  should  be  used 
in  making  gloves  and  girdles,  and  covers  for  hooks. 
The  great  French  minister,  Colbert,  in  later  times, 
exhibited  the  same  spirit  as  is  shown  in  these 
charters,  when,  in  a treaty  between  France  and 
Morocco,  he  insisted  on  a stipulation  that  the 
latter  State  should  supply  a certain  number  of 
skins  of  leather,  to  be  used  for  bindings  in  the 
Bibliotheque  Eoyale. 

Originally,  the  book-production  of  the  world 
was  in  the  hands  of  the  printer,  who  was  printer, 
binder,  and  publisher,  all  in  one  ; thus  Dibdin 
describes  a copy  of  the  “Mazarin  Bible,”  which 
“ exhibits  the  central  and  corner  bosses  upon  the 
stamped-calf  covered  boards,  into  which  it  was 
originally  placed,  possibly  under  the  superinten- 
dence of  old  Fust  himself.”  The  leather  was,  at 
first,  stamped  with  a few  ordinary  straight  lines, 
perpendicular  or  diagonal,  and  some  simple  orna- 
ments ; but  gradually  the  patterns  became  more 
elaborate,  and  arabesque  designs  were  introduced. 
Portraits  and  full  length  figures  are  frequently  to 
be  found  stamped  upon  the  old  covers,  and  the 
German  binders  excelled  in  this  branch  of  orna- 
mentation. All  this  was  in  blind-tooling,  for  it 
was  long  before  gilding  became  general,  although 
it  was  in  use  in  Italy  before  the  end  of  the 
fifteenth  century. 

Geemaitz. 

Each  country  had  its  own  special  style,  but  I 
have  only  space  at  my  disposal  to  allow  of  a mere 
allusion  to  some  of  these.  Mr.  Libri  writes,  in  the 
preface  to  his  catalogue,  “ Germany,  where  fine 
arts  were  so  conspicuous  at  the  same  period,  was 
sure  not  to  neglect  the  art  of  binding.  To  the 
blind  impressed  sides  of  which  I have  already 
alluded,  and  which  the  Emperor  Charles  Y.  also 
generally  adopted,  shortly  succeeded  magnificently 


'*■  Bishop  Malfby,  of  Durham,  caused  a magnificent  covering  of 
silver  gilt,  ornamented  -with  precious  stones,  to  be  made  for  the 
celebrated  Evangelistarium  written  and  illuminated  by  Eadfrith, 
Bishop  of  Lindisfam,  towards  the  end  of  the  7th  century,  and 
Eundell  and  Bridge’s  account  for  gold  work  on  the  binding  of  the 
early  vellum  printed  Psalter  in  George  in.’s  Library  amounted  to 
nearly  £100. 

i-  “ If  it  were  allowed  to  yield  here  to  such  a digression,  it  would 
not  be  difficult  to  prove  that,  in  all  probability,  the  impression  by 
blind  tooling  of  figures  on  the  skin  employed  for  the  covers  of 
books,  preceded  eveiy  other  impression  on  paper  of  figures 
engi’avcd  on  wood  or  metal.  The  Italian  word  stampare,  employed 
long  before  the  invention  of  printing,  and  which  was  anciently 
used  as  applying  to  the  action  of  pressing  on  the  skin,  is  one  proof 
of  what  we  have  just  asserted.” — “ Libri,  Monuments  Inddits,” 

p.  12. 


gilt  and  ornamented  volumes,  bound  for  the 
Emperor  Maximilian,  and  for  other  princes  of  his 
family.  The  princes  of  the  House  of  Bavaria  were, 
we  know,  liberal  patrons  of  bibliopegistic  skill,  and 
one  of  them,  Duke  Albert,  was  so  fond  of  fine 
bindings,  that  we  are  told  he  formed  in  his  own 
palace  a sort  of  bibliopegistic  academy,  in  which 
books  were  magnificently  ornamented  and  gilt 
under  his  own  insxDection,  assisted  by  designs 
furnished  by  able  artists  and  the  opinions  of  the 
learned.  . . . During  the  sixteenth  century, 

the  ornamental  art  of  binding  x^enetrated  every- 
where throughout  Europe,  and  not  only  in 
Flanders  and  in  Spain,  but  even  in  the  Sclavonic 
provinces  and  the  East,  skilful  bookbinders  had 
established  themselves.” 

We  are  told  that  Cornelius,  the  bookbinder,  was 
employed  by  Laurence  Coster,  at  Haarlem,  but 
names  are  not  common,  although,  occasionally,  some 
are  to  be  seen  on  the  old  stamped  leather  covers.  On  an 
old  German  binding  of  the  fifteenth  century  (Add. 
MS.  11,958)  we  read  round  the  side  this  iriscrixhion, 
“Illi  I ga  I tus  in  Gys  ] lingen  | per  me  | Bich 
1 en  I bach  | Yulterius  ] pro  mgro  [ Bartholo- 
meo  I Stolez  de  gmind ; ” and  “ Joris  do  Gaifere 
me  ligavit  in  Gandavo  omnes  sancti  angeli  et 
archangeli  Dei  orate  pro  nobis,”  will  be  found  on 
the  cover  of  a volume  in  the  Douce  Collection 
(Bodleian  Library,  Oxford).  Amongst  some  blind 
tooling  of  roses  and  eagles  on  an  Augsburg  binding  of 
the  fifteenth  centuiy,  we  read  “Andres  Jiiger,”  and 
this  inscription  on  some  Flanders  books  of  the  six- 
teenth century  is  w^ell  known  : — “Ludovicus  Bloc 
ob  laudem  xpristi  librum  hunc  recte  ligavi.”  It  is 
stamped  on  each  xianel ; and  a small  book,  with 
two  panels  on  each  side,  has  it,  therefore,  four 
times.  A certain  amount  of  good  binding 
was  produced  in  Sx)ain,  and  Cardinal  Ximenes, 
when  he  published  his  grand  Comxdutensian  Bible, 
at  the  beginning  of  the  sixteenth  century,  is  said  to 
have  given  a special  encouragement  to  a new  style 
of  binding,  which  harmonised  with  the  grandeur 
of  royal  furniture  and  the  carved  enrichments  of 
Gothic  libraries. 

Italy. 

In  the  Manuscript  Department  (British  Museum) 
is  a fine  specimen  of  Neapolitan  work  of  the  latter 
part  of  the  fifteenth  century  (Add.  15,246).  It  is 
a large  folio  volume,  bound  in  dark  reddish  leather, 
with  a series  of  dots  in  blind  tooling  on  the  side, 
which  forms  a remarkable  illustration  of  the  rope- 
work  pattern.  It  is,  however,  as  the  earliest  Euro- 
pean home  of  artistic  binding  with  gold  tooling 
that  we  must  rank  Italy  ; and  one  of  the  first  of 
Italian  collectors  w^as  Michael  Maioli,  who  is  sup- 
posed by  Libri  to  have  been  a relative  and  predeces- 
sor of  the  more  celebrated  Thomas  Maioli.  “The 
taste  for  fine  binding,  ’ ’ writes  Libri,  in  the  preface  to 
the  Catalogue  of  the  choicer  portion  of  his  library, 
1859,  “was  spread  through  every  class  of  Italian 
society,  and,  during  the  whole  of  the  sixteenth 
century,  we  find  books  gorgeously  bound  for  pious 
congregations,  for  religious  men  or  women,  for 
poets,  for  princes,  for  cardinals,  and  for  popes ; and 
we  even  see  men  celebrated  for  their  humility,  as 
well  for  their  stern  and  modest  habits  of  life,  like 
St.  Charles  Borromeo  and  St.  Pius  Y.,  admit  as 
much  refinement  in  the  adornment  of  their  books 
as  the  most  dissolute  and  profligate  of  men,  such 
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as  that  detestable  G.  Orsiuo,  who  strangled  his 
wife  with  his  own  hands.” 

Appended  to  this  passage  is  the  following  note : — 

! “Amongst  the  early  Italian  promoters  of  orna- 
mental book-bindmg,  we  must  also  conspicuously 
mention  the  celebrated  Cardinal  B.  Accolti,  Cardinal 
Bonelli,  La  Compagnia  della  Pieta  d’Empoli,  Suor 
Anzola  Contarina,  !Suora  Constantia  ( ? ) the  Dukes 
of  Ferrara,  the  poet  Luigi  Alamanni,  Ap.  Philaretus, 
Antonio  Bon,  P.  Cicogna,  Doge  of  Venice,  the 
Pasqualigo  family,  &c.,  &c.” 

One  of  the  most  remarkable  Italian  collections  of 
the  16th  century  was  that  formed  by  Demetrio 
Canevari.  His  books  were  mostly  bound  in  the 
same  style,  Avith  a centre  medallion  in  colour. 

Th.  Maioli  adopted  that  liberal  inscription 
which  was  imitated  by  Grolier,  viz.,  “Th.  Maioli  et 
Auicorum.”  Heber  was  a true  follower  of  these 
worthies  ; and  Scott  alludes,  in  the  introduction 
to  the  sixth  canto  of  “ IMarmion,”  to  his  not  being 
one  of  those  Avho  “refuse  to  others  what  they 
cannot  use.” 

“ Tliy  volumes,  open  as  tliy  heart, 

Delight,  amusement,  science,  art, 

To  eveiy  ear  and  eye  impai't.” 

Mhen  we  consider  the  magnificence  of  the  bind- 
ings in  which  Maioli’s  and  Grolier’s  books  Avere 
clothed,  I think  we  must  maiwel  the  more  at  their 
amazingliberality.  The  more  common  feeling  AA^ould 
be  that  of  the  French  collector  Avho  put  on  his 
book-plate  the  appropriate  verse  from  the  parable 
of  the  ten  A’U'gins  : — “ Ite  ad  mercatores  et  emite 
vobis  ’ ’ — Go  to  them  that  sell,  and  buy  for  yourselves. 

It  Avas  common  for  the  old  collectors  to  use 
various  emblems  and  dcAuces  for  their  books,  and 
also  to  stamp  mottoes  on  the  sides.  Maioli’s  inscrip- 
tions Avere — “ Inimici  mea  michi  non  me  michi,” 
and  the  less  knoAvn  “ Ingratis  servire  nephas.” 
Grolier's  mottoes  Avere — “ Portio  mea  Domine  sit 
in  terra  A'ivcntium,”  and  “ iEque  difficulter,”  Avhen 
his  enemies  accused  him  of  robbery,  and  before  his 
honour  Avas  vindicated.  Diana  of  Poictiers,  besides 
the  crescent,  adopted  an  erected  arroAv,  rising  out 
of  a tomb,  Avith  the  motto,  “ Sola  A’ivit  in  illo.” 

FilAXCE. 

Jean  Grolier,  born  at  Lyons,  in  1479,  and 
educated  at  Paris,  entered  the  public  serAuce  at  an 
early  age.  He  Avent  to  Italy  on  a political  mission 
to  Clement  VII.,  and,  at  A’arious  times,  made  the 
acquaintance  of  the  celebrated  printers — the  family 
of  Aldus,  of  Budmus,  Coelius  Rhodoginus,  and 
Erasmus.  He  returned  to  France  laden  with 
bronzes,  medals,  and  books,  and  thenceforward  he 
chiefly  occupied  himself  Avith  the  foundation  of  a 
splendid  library,  the  patronage  of  artists,  and  the 
enjoyment  of  literary  and  courtly  society.  He 
died  in  October,  1565,  and  a portion  of  his  library 
AA'as  kept  together  until  1675,  Avhen  it  Avas  dispersed 
bj"  public  auction.  Grolier  Avas  the  founder  of  the 
French  school  of  ornamented  binding,  and  many  of 
the  beautiful  volumes  Avhich  were  bound  under  his 
superA'ision  remain  unsurpassed.  In  this  instance, 
the  name  of  the  employer  has  sAvallowed  up 
the  names  of  the  employed,  and  we  do  not 
knoAv  AA'hat  binders  Avere  employed  by  Grolier 
to  bind  his  library.*  It  Avill  be  impossible, 
wdth  the  space  at  my  disposal,  to  do  more  than 
allude  to  some  of  the  chief  collections.  In 

* A good  specimen  of  Grolier’s  work  is  to  be  found  in  Fig.  1.  j 


France,  women  have  been  amongst  the  foremost  to 
support  the  professors  of  the  beautiful  art  of  book- 
binding. Most  of  the  kings  of  France  at  ere 
collectors  of  elegant  books,  and  many  of  them 
were  egged  on  in  their  pursuit  by  their  wives  or 
mistresses.  This  Avas  more  particularly  the  casG 
with  Henry  II.,  whose  mistress,  Diana  of  Poictiers,., 
occupies  a prominent  position  in  records  of  Biblio- 
mania, and  a good  specimen  of  the  binding  of  a 
book,  from  the  collection  of  Louis  XIII.  and  Anne 
of  Austria,  Avith  their  initials,  is  shoAvn  in  Fig.  4.* 
In  the  reign  of  Francis  I.,  that  king’s  books  were 
bound  with  the  arms  of  France  and  a salamander, 
and  the  letter  F stamped  in  gold  and  silver.  Those 
books  Avhich  Avere  bound  for  the  Dauphin  during 
the  life  of  Francis,  have  a dolphin  in  addition  to 
the  salamander.  Henry  II.  had  the  initials  (H.  and 
D.)  of  his  own  and  his  mistress’s  names  interwoven 
and  stamped  upon  his  books,  with  crcsc‘^nt'«,  boAvs, 
quivers,  and  other  symbols  of  the  chase,  appropriate 
to  the  bearer  of  the  name  of  Diana.  In  1578, 
Nicholas  Eve  styled  himself  “Bookseller  to  the 
UniAmrsity  of  Paris,  and  Bookbinder  to  the  King,” 
and  he  and  Clovis  Eve  produced  some  of  the  finest 
bindings  ever  seen  in  France. 

In  Lacroix’s  ‘ ‘ Arts  in  the  Middle  Ages  ” mention 
is  made  of  a singular  binding  said  to  have  been 
invented  by  Henry  HE.,  after  he  had  instituted  the 
order  of  “ Penitents.”  It  consisted  of  a death’s 
head  and  cross  bones,  tears,  crosses,  and  other 
instruments  of  the  Passion,  gilt  or  stamped  on 
black  morocco  leather,  and  having  the  dcAuce  S^es 
mea  l)eus,  Avith  or  AAuthout  the  arms  of  France. 

The  great  De  Thou  (better  known  to  biblio- 
graphers by  his  latinised  name  of  Thuanus)  must 
rank  next  after  Grolier  as  a patron  of  bookbinding. 
He  Avas  master  of  the  Royal  Library  under  Henri 
IV.,  and  the  books  Avere,  by  his  directions,  mostly 
bound  in  red  morocco,  stamped  Avith  the  arms  of 
France  and  the  letter  H in  the  four  corners, 
SDinetimes  followed  by  the  number  IIII.  A few 
had  the  inscription,  “ Henrici  IIII.,  patris  patrise 
virtutum  restitutoris.”  De  Thou’s  OAvn  library 
must  have  been  a marvel  of  beauty,  as  all  his 
books  were  bound  AAuth  exquisite  taste.  The  most 
usual  style  adopted  by  him  Avas  a plain  side,  Avith 
his  arms  in  the  centre,  and  his  monogram  repeated 
down  the  back.  He  used  his  own  arms  alone  ViT-hen 
a bachelor,  but  on  his  marrying  he  added  his  Avife’s, 
and  after Avards  those  of  Lis  second  Avife  were 
incorporated  Avith  his  own  and  those  of  his  first 
Avife.  Sometimes,  hoAvever,  he  favoured  a more 
elaborate  system  of  gilding,  and  a very  fine 
specimen  of  this  style  Avili  be  found  in  Fig. 
2.  On  the  death  of  his  uncle,  Christopher,  in 
1583,  Mammert  Patisson  printed  a quarto  volume 
of  elegies,  and  De  Thou  bound  a large  paper  copy 
in  olive  morocco,  Avith  rep)resentations  of  tears 
upon  the  covers. 

These  books  Avere  all  fine  copies,  as  well  as 
grandly  bound  ones,  for  De  Thou  engaged  pur- 
veyors in  all  countries  to  secure  large  paper  or 
fine  paper  copies  for  his  library,  and  he  selected 
the  most  beautiful  sheets  from  two  or  three  copies 
to  form  one  unique  one.  The  library  was  kept 
intact  for  over  an  hundred  and  seventy  years  after 
his  death.  He  left  it  to  his  son,  Avith  strict 
injunctions  that  it  should  not  be  disposed  of. 

* Tliis  block  has  been  kindly  lent  by  Messrs.  Morgand  and 
Fa  tout,  booksellers,  of  Paris. 
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This  son,  by  the  second  wife,  continued  to 
add  to  the  librar}^,  and  to  bind  the  books  be 
obtained  in  the  same  style  as  bis  father.  On 
bis  death,  however,  in  1677,  it  was  decided  that 
the  library  should  be  sold  by  public  auction, 
and  a catalogue  v/as  published.  The  President 
De  Menars,  purchased  all  the  library,  with  the 
exception  of  the  books  in  the  first  two  days’ 
sale,  which  were  dispersed  before  he  knew  they 
were  to  be  sold.  He  afterwards  bought  back 
some  of  these  books.  The  library  was  subsequently 
bought  from  his  heirs  by  the  Cardinal  de  Bohan, 
v/ho  incorporated  it  with  his  ovm.  The  Prince 
de  Soubise,  who  was  the  lineal  successor  to  the 
Bohan  property,  sold  the  libi'ary  by  public  auction 
in  1788.  The  British  Museum  is  particularly 
rich  in  specimens  of  TLuanus,  as  the  Bev.  C.  M. 
Cracherode,  whose  library  now  rests  there,  bought 
largely  of  these  treasures  at  the  sale. 

Up  to  this  time  few  names  of  French  binders 
have  come  down  to  us,  and  it  is  the  collectors  only 
who  are  recorded;  but,  soon  afterwards,  the  names 
of  Le  Gascon  and  Dusseuil  come  into  marked  pro- 
minence. The  French  are  justly  proud  of  Le  Gascon, 
and  it  will  be  seen  from  Fig.  3*  how  beautiful  his 
designs  often  were.  He  bound  much  of  Sir  Kenelm 
Digby’s  library,  and  Mr.  B.  S.  Turner  has  one  of 
these  interesting  books  in  his  fine  library.  Dusseuil 
received  the  honour  of  mention  by  Pope  in  the 
fourth  of  his  “Moral  Essays”: — " 

“ His  study  ! with  what  authors  is  it  stored  ? 

In  hooks,  not  authors,  curious  is  my  lord ; 

To  all  their  dated  hacks  he  turns  you  round  : 

These  Aldus  printed,  those  Du  Sueil  has  hound ! 

Lo ! some  are  vellum,  and  the  rest  as  good, 

Por  aU  his  lordship  knows — hut  they  are  wood  ! 

Por  Locke  or  Milton  ’tis  in  vain  to  look ; 
lliese  shelves  admit  not  any  modern  hook.” 

The  Brienne  collection,  sold  in  London  in  April, 
1724,  contained  several  hundred  volumes  bound  in 
morocco  by  this  artist,  and  this  incident  may  have 
attracted  the  attention  of  the  poet,  who  evidently 
knew  little  of  the  binder,  as  many  of  the  books 
bound  by  him  would  most  likely  be  modern.  Of 
other  great  names  it  is  only  necessary  to  mention 
Boyet,  Anguerand,  Padeloup,  Monnier,  and  De 
Borne.  There  were  thirteen  members  of  the  family 
of  Padeloup  and  eleven  of  the  family  of  De  Borne, 
although  they  were  not  all  famous.  With  De  Borne 
le  jeune,  who  commenced  business,  the  art  died  in 
France,  and  although  Bozerian  and  Thouvenin 
tried  to  restore  it,  they  are  not  now  very  highly 
esteemed.  There  is  a very  beautiful  specimen  of 
inlaid  morocco  by  Monnier  in  the  British  Museum, 
the  design  of  which  strongly  resembles  embroidery. 
The  Fiench  have  always  excelled  in  this  style  of 
b’r.ding. 

The  French  consider  Binding  as  a national  art, 
and  believe  that  they  long  ago  distanced,  and  still 
excel, ^ all  other  nations.  When  we  look  at  the 
beautiful  bindings  which  they  have  produced,  we 
cannot  but  allow  that  they  have  great  reason  for 
their  boast.  At  the  same  time,  it  is  not  creditable  to 
us  that  we  should  know  so  little  of  the  beautiful 
bindings  of  our  own  country.  Many  of  these, 
although  not  equal  to  the  finest  productions  of 
French  art,  are  of  a very  high  order  of  merit.  It 
is  also  w'orthy  of  recollection  that,  at  one  time, 
there  wms  a wave  of  Anglomania  in  France,  which 

-d  kindly  lent  by  Messrs.  Morgand  and 

Patent,  of  Pans. 


is  alluded  to  by  Lesne,  in  his  poem  on  ‘Book- 
binding (1822),  when  speaking  of  Bozerian  : — 

“ Get  artiste  amateui’  d^truisit  la  folie 
De  regarder  1’ Anglais  avec  idolatrie.” 

England. 

I will  now  pass  on  to  consider  more  particularly 
the  history  of  Bookbinding  in  our  own  country. 

There  is  a large  folio  manuscript  in  the  Manu- 
script Department  of  the  British  Museum 
(Add.  15,350)  which  is  bound  in  wFite  skin  stained 
pink,  and  stamped  with  large  roses  and  dragons 
in  a floreated  frame.  This  volame  is  supposed  to 
have  been  produced  at  "Winchester  in  the  fourteenth 
century ; in  which  case,  it  is  an  early  specimen  of 
an  elaborate  piece  of  leather  binding. 

Caxton  was  not  a very  excellent  binder, 
and  the  designs  on  his  books  are  of  a simj)le 
character,  much  inferior  to  contemporary  v'ork 
abroad.  The  ordinary  pattern  he  adojjted, 
when  he  whole-bound,  consisted  of  diagonal  lines 
crossing  each  other,  and  forming  lozenge-shaped 
compartments,  in  which  were  dragons  and  roses. 
Mr.  Blades  observes,  in  his  “ Life  of  Caxton,”  that 
the  printer’s  sheets  were  not,  as  in  modern  practice, 
pressed  between  glazed  boards  after  being  printed, 
but  went,  without  further  process,  from  the  press 
side  to  the  hands  of  the  binder;  and  he  adds: — 

“The  edition  of  ‘Eneydos,’  1490,  was  hurried 
through  the  binder’s  hands  so  soon  after  the  first 
section  (which,  containing  the  prologue  and  table, 
necessarily  went  to  press  last)  was  printed,  that  all  the 
leaves  of  that  section,  in  every  copy  I have  seen,  show 
a very. bad  ‘set-off’  from  the  type  on  the  opposite 
pages.” 

Pynson  stamped  his  books  with  his  device,  as 
did  also  Wynkyn  de  Worde,  who  employed  NoAvel, 
a bookbinder  in  Shoe-lane,  and  one  named  Alard. 

Pope  writes  (“Dunciad”  1.,  11.  149-150): — 

“ There  Caxton  sleeps,  vlth  Wj-nkj-n  at  his  side. 

One  clasp’d  in  wood,  and  one  in  strong  cow-hide.” 

John  Beynes,  Bookseller  and  Binder,  residing 
at  the  “ George,”  in  St.  Paul’s  Churchyard, 
was  an  artist  of  some  mark — the  first  English- 
man, in  fact,  who  did  work  that  could  at  all 
compare  with  that  produced  abroad.  His  devices 
consisted  of  two  small  shields,  with  his  initials  and 
monogram,  and  these  he  usually  introduced  in  a 
large  design.  In  a show-case  in  the  Manuscript 
Department  of  the  British  Museum  is  a good 
specimen,  in  stamped  leather,  with  an  ancient  ivory 
of  the  crucifixion  (fourteenth  century  work)  let 
into  the  upper  cover.  The  leather  and  pattern  are 
very  roughly  cut  into  for  the  purpose.  The  volume 
has  Beynes’s  monogram  on  the  side,  and  a very 
elaborate  back.  Mr.  Libri  remarks,  in  a note  to 
his  catalogue — 

“ In  some  of  the  most  elaborate  of  Henry  VIII. ’s 
blind -tooled  books,  the  instruments  of  the  Passion  are 
accompanied  with  the  inscription,  ‘ Bedemptoris  mundi 
arma,”  a curious  application  of  heraldry  to  the  biblio- 
pegistic  art  by  the  King’s  binder,  John  Beynes,  to 
whom  this  device  is  attributed  by  Ames.” 

Many  books  appear  to  have  been  issued  during 
the  reign  of  Henry  VIII.  with  the  Tudor  rose  and 
royal  arms  embossed  upon  the  old  broAvn  leather 
cover,  which  did  not  belong  to  the  King. 

There  is  a vellum  MS.,  by  Skelton,  at  the  British 
Museum,  which  has  the  Tudor  rose  supported  by 
angels,  with  the  motto  round  it,  “ Hec  rosa  vir- 
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tutis  de  celo  missa  sereno  eternuin  florens  regnia 
sceptia  feret,”  ou  the  top  side  of  the  book,  and 
the  royal  arms,  with  supporters,  on  the  under  side. 
This  is  to  be  seen  on  numerous  other  specimens. 
Skelton  himself  was  enthusiastic  in  praise  of  the 
bookbinding  of  his  time,  and  writes  : — 

“ It  would  have  made  a man  hole  that  had  be  right  sickly, 

To  behold  how  it  was  garnished  and  bound, 

Encoverde  over  with  golde  and  tissue  line.” 

Other  binders  of  this  period,  whose  names  have 
come  down  to  us,  are  Michael  Lobley,  William 
Hdl,  and  J ohn  Toj^e. 

Thomas  Berthelet,  the  King’s  printer,  also  bound 
largely  the  books  he  sold  to  Henry  YIII.*  Most 
of  the  work  done  for  Henry  VII.  and  Henry  VIII. 
was  in  blind  tooling,  and  of  a bold  and  effective 
character,  but  with  little  pretension  to  delicate 
art.  There  were,  however,  some  effective  bits  of 
gilt  tooling  produced  for  the  latter  king. 

In  the  twenty-fifth  year  of  Henry  VIII.  (1533), 
an  Act  of  Pailiament  was  passed,  in  the  interest  of 
English  bookbinders,  which  was  not  repealed  until 
the  twelfth  of  George  II.,  by  which  it  was  enacted 
“That  no  persons,  resiant  or  inhabitant  within 
this  realm,  after  the  feast  of  Christmas  next  com- 
ing, shal  buy  to  sell  again  any  printed  books 
brought  from  any  parts  out  of  the  king’s  obey- 
sance,  ready  bound  in  boards,  leather,  or  parch- 
ment, upon  pain  to  lose  and  forfeit,  for  ever}’-  book 
bound  out  of  the  said  king’s  obeysance,  and  brought 
into  this  realm,  and  brought  by  any  person  or 
persons  within  the  same  to  sell  again,  contrary  to 
this  Act,  six  shillings  and  eight  pence.” 

In  the  reign  of  Edward  VI.,  Grolier  patterns 
were  introduced  into  England.  Some  specimens  of 
an  elaborate  and  very  artistic  character  have  come 
down  to  us,  while  in  some  few  instances  that  I 
have  seen,  the  design  has  been  badly  executed. 
A plain,  but  elegant  representation  of  one  of 
Edward  the  Sixth’s  books  is  given  in  Fig.  G.  There 
is  a very  elaborate  binding  of  a book  which  once 
belonged  to  Queen  Mary  I.  in  the  show-case  at 
the  British  Museum.  It  is  in  Gothic  style,  with 
painted  leather,  and  painted  arms  in  the  centre  of 
the  side.  Considerable  sums  were  paid  for  the 
binding  of  these  books,  as  may  be  seen  by  reference 
to  the  Household  and  Wardrobe  accounts  of  the 
time,  and  one  naturally  v/ishes  to  know  the  name 
of  the  artists;  but,  as  has  already  been  remarked, 
we  are  constantly  thwarted.  It  would,  therefore, 
be  some  satisfaction  if  we  could  associate  a very 
choice  piece  of  binding  with  the  name  of  an 
eminent  printer.  In  the  British  Museum  is  the 
presentation  copy,  from  Fox,  the  martyrologist,  to 
Queen  Elizabeth,  of  “The  Gospels  of  the  Fower 
Evangelists.  Printed  by  John  Daye,”  1571.  It 
is  bound  in  brown  calf,  with  a centre  block,  and 
corners  inlaid  with  white  kid,  or  morocco.  The 
royal  arms  and  E.  E.  are  tooled  on  the  calf, 
which  is  also  beautifully  studded  with  gold.  There 
is  an  exquisite  design  worked  on  the  white  leather, 
in  which  the  initials  “I.H.P.”  are  introduced,  Mr. 
Charles  Tuckett,  who  gave  a plate  of  this  in  his 
“ Specimens  of  Ancient  and  Modern  Binding,” 
expresses  the  opinion  that  these  may  be  intended 
to  stand  for  “John  Daye,  printer.”  As,  however, 
another  book  presented  to  Queen  Elizabeth,  but 
not  printed  by  Daye,  'which  is  also  in  the  British 

• See  his  hill  (1541-431  printed  in  “ British  Archeoological  Asso- 
ciation Journal,”  vol  viii,  (ie53  , p.  44. 


Museum,  has  the  same  binding,  I am  afraid  the 
conjecture  cannot  be  accepted.  Fig.  7 represents 
an  elegant  binding  executed  for  Elizabeth  when 
Princess,  with  the  badge  of  her  mother,  Anne 
Boleyn,  which  she  bore  before  she  came  to  the 
throne. 

Robert  Dudley,  Earl  of  Leicester,  made  a good 
collection  of  books,  which  were  stamped  with  his 
device — the  bear  and  rugged  staff.  In  many 
instances,  the  binding  is  plain,  and  the  device  alone 
appears  on  the  side ; but,  in  the  specimtn  given  in 
Fig.  8,  there  is  a considerable  amount  of  orna- 
mentation. Fine  specimens  of  binding  have  also 
come  down  to  us  from  the  libraries  of  such  eminent 
men  as  Archbishop  Parker  and  Lord  Treasurer 
BurghLy.  Even  the  fierce  Bothwell  possessed 
some  finely  bound  books. 

James  I.  was  an  ardent  lover  of  good  binding,  - 
and  he  indulged  his  taste  in  this  matter  Avhen  he  ■ 
was  simply  James  VI.  of  Scotland.  John  Gibson, 
of  Edinburgh,  held  the  office  of  royal  binder, 
with  an  annual  salary  of  £20  Scots  ; and, 
if  Mr.  Tuckett  is  correct  in  ascribing  to  him  a 
volume  in  the  British  Museum,  bound  in  dark 
green  Venetian  morocco,  he  must  have  been  a very 
considerable  artist.  This  book,  v/hich  is  Thevet’s 
“Homines  Illustres,  1584,”  is  ornamented  with 
elegant  gilt  scroll-work  and  the  royeJ  arms  in  the 
centre.  The  British  Museum  contains  many  other 
magnificent  specimens  of  w'ork  done  for  this  king, 
some  ornamented  with  thistles,  and  others  w'ith 
fleurs-de-lys,  and,  in  certain  cases,  both  are  com- 
bined. 

In  the  calendar  of  State  papers  there  is  an  entry 
of  a warrant  to  pay  John  Norton  £173  IGs.  4d. 
for  binding  sundry  books,  covered  with  velvet,  &c., 
for  the  King’s  service,  dated  November  13th, 
1G09,*  and  on  December  20th  of  the  same 
year  there  is  a wmrrant  to  pay  Eob.  Barker 
£310  14s.  8d.,  for  printing  and  binding  sundry 
books. t 

Henry,  Prince  of  Wales,  exhibited  the  same  taste 
as  his  father,  and  gathered  together  a very  fine 
library;  most  of  these  are  ornamented  with  the 
Prince  of  Wales’s  feathers,  and  sometimes  w'ith- 
fleurs-de-ly  s,  in  the  four  corners  of  the  sides.  Figs,. 
9,  10,  11  represent  bindings  of  this  accomplished 
young  prince. 

In  spite  of  an  enlightened  appreciation  of  fine 
binding  among  those  classeswdio  could  afford  to  pay 
for  the  luxury,  the  good  binders  living  at  one  time 
must  always  have  been  few  in  number.  Th  e ma  j ority 
of  the  craft  were  occupied  in  a more  wholesale  busi- 
ness. I,  therefore,  propose  to  make  a passing  allusion 
to  some  of  the  latter  tradesmen.  The  Stationers’ 
Company  made  some  stringent  rules  as  to  the 
binding  of  certain  classes  of  books,  and  we  learn 
that,  in  1566,  William  Hill,  originally  a printer,  was 
fined  for  binding  primers  in  parchment  contrary  to 
the  Company’s  orders.  In  August,  1637,  the  Book- 
binders of  London  presented  a petition  to  Arch- 
bishop Laud,  at  Croydon,  in  which  “they  prayed 
that  no  books  might  be  sent  into  the  country  in 
quires  to  be  bound  ; that  it  should  be  ordered  wdiat 
books  are  to  be  bound  in  sheep,  and  that  there  may 
be  a certain  price  set  down  by  the  Company  in  a 
table,  and  fixed  in  Stationers’-hall;  that  there  may 
be  a restraint  of  binding  apprentices,  and  that 

♦ ” Calendar  Domestic,”  1603-1610,  p.  559. 

t P.  574. 
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bookbinders  free  of  other  companies  than  the 
Stationers’  may  be  conformable  to  the  orders  of  the 
Stationers’  Company.”*  We  know  that  many 
binders  were  free  of  other  companies,  and  in 
the  “ Eemembrancia  ” there  is  an  allusion  to  one 
named  Harny,  who  belonged  to  the  Fishmongers’ 
Company  about  the  year  1577.  We  further  learn, 
from  the  State  papers,  that  in  September,  1652, 
the  Primer  binders  petitioned  the  Council  of  State, 
and  that  their  petition  was  referred  to  the  Com- 
mittee of  Examinations  for  Eeport.f 

One  of  the  most  interesting  chapters  in  the  history 
of  Bookbinding  in  England,  which  has  still  to  be 
written,  will  be  that  which  contains  the  history  of 
the  Ferrar  family.  Nicholas  Ferrar  retired  to  Little 
Oidding,  in  Huntingdonshire,  with  a colony  of  re- 
latives, in  the  year  1624,  and  foundedthere  a religious 
establishment,  which,  on  account  of  the  number  of 
female  inmates,  was  styled  by  the  ignorant  neigh- 
bours the  Protestant  Nunnery.  In  “The  Life  of 
Ferrar,”  by  Dr.  Peckard,  we  are  told  that : — 

“Amongst  other  articles  of  instruction  and  amuse- 
ment, Mr.  Ferrar  entertained  an  ingenious  bookbinder, 
who  taught  the  family,  females  as  well  as  males,  the 
whole  art  and  skill  of  bookbinding,  gilding,  lettering, 
and  what  they  called  pasting -printing',  by  the  use  of  the 
rolling-press.  By  this  assistance,  he  composed  a full 
harmony  or  concordance  of  the  four  evangelists,  adorned 
with  many  beautiful  pictures,  which  required  more  than 
a year  for  the  composition,  and  was  di\dded  into  150 
heads  or  chapters.  For  this  purpose,  he  set  apart  a 
handsome  room,  near  the  oratory.” 

Several  copies  of  this  work  were  compiled  and 
given  to  friends,  one  of  these  being  George 
Herbert,  the  poet,  after  which  its  fame  reached 
Charles  I.,  who  asked  for  one  to  be  pre- 
pared for  him.  This  was  shortly  afterwards 
produced,  and  the  “book  was  bound  entirely  by 
Mary  Collet  (one  of  Mr.  Ferrar’s  nieces),  all 
wrought  in  gold,  in  a new  most  elegant  fashion.” 
Most  of  the  bindings  executed  at  Little  Gidding 
consisted  of  embroidered  covers  of  rich  velvet,  but 
the  Ferrars  did  also  produce  some  bindings  in 
leather.  There  is,  in  the  Manuscript  Department 
of  the  British  Museum,  a volume  of  “The  History  of 
the  Israelites,”  dated  1639,  which  consists  of  a sort 
of  Harmony  of  the  Books  of  Kings  and  Chronicles. 
It  is  bound  in  dark  morocco,  with  gilt  line  tooling 
on  the  side  forming  a series  of  oblong  squares  one 
within  the  other,  gilt  lines  cross  the  back,  and 
C.  E.  stamped  at  the  foot.  The  volume  is  of  great 
interest  as  a highly  characteristic  piece  of  binding. 
The  “ History  of  the  Israelites”  was  prepared  at 
the  special  desire  of  the  king,  who  had  frequently 
moved  his  chaplains  to  undertake  the  business  with- 
out success.  The  copy  presented  to  Charles  is 
described  as  having  been  bound  in  velvet,  most 
richly  gilt ; so  that  it  is  doubtful  whether  the 
morocco  copy  described  above  was  a duplicate,  or 
whether  the  velvet  was  a cover  over  the  leather. 

Bishop  Cosin  was  a connoisseur  in  binding,  and 
gave  very  full  instructions  to  Hugh  Hutchinson, 
the  binder  he  employed.  For  instance,  in  1671,  he 
writes  to  his  secretary.  Miles  Stapylton : — 

‘ ‘ Where  the  bookes  are  all  gilded  over,  there  must 
bee  of  necessity  a piece  of  crimson  leather  set  on  to  re- 
ceive the  stamp,  and  upon  all  paper  and  parchment 
books  besides.  The  like  course  must  be  taken  with  such 


“ Calendar  of  State  Papers,  Domestic,”  1637,  p.  350. 
t “ Calendar,  Domestic,”  1651-1652,  p.  394. 


bookes  as  are  rude  and  greasy,  and  not  apt  to  receive 
the  stamp.  The  impression  wiU  be  taken  the  better  if 
Hutchinson  shaves  the  leather  thinner.” 

Large  sums  were  paid  by  Cosin  to  Mr.  House,  the 
goldsmith,  who  prepared  the  metal  work  for  the 
ornamentation  of  certain  of  the  books. 

Samuel  Pepys  was  very  choice  in  his  books,  and 
liked  to  have  some  specimens  of  the  work  of  good 
binders  in  his  collection.  He  mentions  with  com- 
mendation Nott,  who  bound  Lord  Chancellor 
Clarendon’s  library,  but  he  does  not  tell  us  the 
names  of  those  who  put  the  gilding  he  so  much 
admired  upon  the  backs  of  his  books. 

Some  very  elaborate  and  beautiful  inlaid  work 
with  filagree  tooling  was  done  in  England  near  the 
close  of  the  seventeenth  centurjq  sjiecimens  of  which 
are  in  the  British  Museum.  I wish  that  we  had 
means  of  finding  out  Avho  ivere  the  artists,  so  that  wo 
might  give  honour  whore  honour  is  due. 

Inthatcurious  book,  Danton’s“Lifeand Errors,” 
several  binders  are  mentioned,  but  they  were  mostly 
binders  of  long  numbers.  Honest  Dick  Janeway 
is  said  to  be  “an  excellent  binder  and  a tender  hus- 
band.” We  are  also  told  that  Edmond  Eichardson, 
of  Scalding- alley,  “bound  most  of  my  calves 
leather  books  whilst  I lived  in  the  Poultry,”  and 
that  Thomas  Axe  was  “ my  chief  binder  for  ten 
years.”  Baker,  in  Warwick-lane,  “binds  so  extra- 
ordinary well,  that  two  of  my  customers  gave  XDar- 
ticular  charge  that  no  man  in  London  should  bind 
the  books  that  they  bought  of  me  but  Mr.  Baker 
and  Mr.  Steel.”  Steel’s  binding,  “for  the  fineness 
and  goodness  of  it,  might  vie  with  the  Cambridge 
binding.”  Mitch  el,  in  Christopher’s -alley,  “was 
a first-rate  binder,”  and  Caleb  Swinnock  was  the 
only  man  who  could  ever  tempt  Dunton  “ to  take 
sheep’s  leather  books  at  14s.  the  hundred.” 

The  Harleian  Library,  founded  by  the  Prime 


Minister,  Eobert  Harley,  first  Earl  of  Oxford,  and 
continued  by  his  son  Edward,  second  Earl,  was 
bound  in  a handsome  manner,  at  a total  cost  of 
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£18,000.  The  style  adopted  for  many  of  the 
volumes  consisted  of  a broad  tooled  border  with 
centre  panels,  and  the  material  was  usually  red 
morocco.  The  above  figure  represents  the  ordinary 
border  known  as  the  Harleian.* 

Elliott  and  Chapman,  binders  of  some  eminence 
in  their  day,  were  employed  by  the  Earl  of 
Oxford,  but  AYanley,  that  nobleman’s  librarian, 
had  trouble  with  their  bills  occasionally,  as  thc})- 
did  not  like  the  system  adopted  of  supplying 
them  with  “ my  lord’s  leather.”  Mr.  Chapman 
wanted  to  buy  some  of  the  morocco  skins  at  a cheap 
price,  but  'Wanley  told  him  that  “ my  lord  will  not 
turn  leathers-Iler.”  Sometimes  the  binders  were 
supplied  with  doeskins,  vrhich  were  to  serve  instead 
of  calf,  but  the  grain  was  found  to  be  coarser,  like 
that  of  sheep. t 

Thomas  Hollis  was  accustomed  to  decorate  his 
books  with  emblematical  devices  appropriate  to 
their  several  subjects.  He  employed  the  celebrated 
artist  Pingo  to  cut  a number  of  tools  for  stamping 
on  the  sides  and  backs.  The  caduceus  of  Mercury 
was  used  for  books  of  oratory  and  eloquence,  the 
wand  of  Hlsculapius  for  medical  books,  the  cap  of 
liberty  for  patriotic  works,  an  owl  for  philosophy, 
and  the  pugio,  or  short  sword  used  by  the  Roman 
soldiers,  for  military  subjects.  This  style  of  bind- 
ing was  continued  by  Thomas  Brand  (Hollis),  to 
whom  Hollis  left  all  Lis  property  and  his  name. 

About  the  beginning  of  the  second  half  of  the 
eighteenth  century  arose  Roger  Payne,  the  most 
celebrated  personage  in  the  history  of  English 
Bookbinding.  This  remarkable  man  was  a native 
of  Mindsor  Forest,  and  was  .apprenticed  to  Mr. 
Pote,  the  Bookseller  to  Eton  College.  When  he 
first  came  to  London,  he  v/as  employed  by  Thomas 
Osborne,  and  afterwards  w’as  established  in  business 
near  Leicester-square,  by  Thomas  Payne,  the  book- 
seller, about  the  years  1766-1770.  Ho  cut  most  of 
his  tools  himself,  and  formed  a great  variety  of 
beautiful  designs  by  combining  Riem.  His  bills 
were  veiy  characteristic  documents,  and  on  that 
account  many  of  them  have  been  preserved.  Here 
is  part  of  the  description  of  the  work  on  “The 
Harmony  of  the  World,”  by  Haydon,  1642, 
Avhich  he  did  for  Dr.  Mosleys : — “Bound  in  the  very 
best  maninr,  the  book  sowed  in  the  very  best 
manner  with  white  silk,  very  strong  and  will  open 
easy ; very  neat  and  strong  boards,  fine  drawing 
paper  inside,  stained  to  suit  the  colour  of  the  book. 
The  outsides  finished  in  iha  Rosie- Crucian  taste — 
very-  correct  measured  work.  The  inside  finished 
in  the  Druid  taste  with  acorns,  and  S.  S.  studded 
with  stars,  &c.,  in  the  most  magnificent  manner. 
So  neat,  so  strong  and  elegant  as  this  book  is 
bound,  the  binding  is  well  worth  13s.,  and  the  in- 
laying, the  frontispiece,  cleaning,  and  mending  is 
worth  2s.” 

The  prices  charged  by  Payne  were  very  low, 
considering  the  amount  of  labour  he  lavished  upon 
his  work.  He  only  charged  3s.  6d.  for  cleaning 
and  repairing  Hughes’s  “ Natural  History  of  Bar- 
badoes,”  with  green  morocco  joints. — “ Nat.  Hist. 
Green,  a proper  colour, — very  fine  and  strong 
drawing-paper  to  suit  the  colour  of  the  paper  of 
the  book,  a fine  sheet  at  the  beginning  and  end  of 
the  book,  and  the  sides  of  the  boards  covered  "with  | 


* This  block  is  lent  by  3fr.  J.  Zaelmsdorf. 
e Edwards’s  “ ilernoirs  of  Libraries,”  ii.,  972. 


the  same  fine  di’awing  paper ; the  title  was  very 
dirty,  which  I have  cleaned  and  mended  as  neat  as 
I possibly  could ; the  corners  of  the  boards  'wanted 
a little  mending,  and  the  roughness  of  the  leather 
put  to  rights  as  much  as  possible.  I have  done 
every  thing  according  to  order,  to  do  the  best — 
make  the  book  a fine  copy. — 3s.  6d.”  * 

Roger  Payne’s  masterpiece  v/as  a copy  of  the 
Glasgow  “^schylus”  (1795)  in  the  possession  of 
Lord  Spencer,  the  binding  of  which  cost  the  Earl 
£16  6s.  lOd.  His  favourite  colour  was  a pale 
olive,  called  by  him  Venetian,  and  his  style  of 
ornamentation  consisted  chiefly  in  elegantly  de- 
signed borders.  The  annexed  figure  is  a charac- 
teristic representation  of  his  ordina  ry  border.!  He 
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seldom  put  much  tooling  on  the  side,  and  his 
strength  lay  in  the  appropriateness  and  charm  of 
his  designs.  A short  time  before  his  death,  he 
worked  for  John  Mackinlay,  one  of  the  best 
London  binders  of  his  day,  who  has  the  credit 
of  having  been  the  instructor  of  most  of  the  cele- 
brated artists  who  succeeded  him.  Payne  died  on 
20th  November,  1797,  in  Duke’s-court.  St.  Martin’s- 
lane,  and  was  buried  in  the  churchyard  of  St.. 
Martin’s-in-the-Fields,  at  t!ic  expense  of  Thomas 
Payne,  the  bookseller.  In  all  notices  that  I have 
ever  seen  of  Roger  Payne,  allusion  is  made  to  his 
besetting  sin ; but  I do  not  find  that  the  private 
character  of  any  other  binder  has*  been  specially 
censured,  so  that  I think  we  may  well  pass  Payne’s 
by  without  remark.  Richard  Wier  was  at  one 
time  partner  with  Roger  Payne,  previous  to  which 
he  and  his  wife  were  employed  at  Toulouse,  in 
bindingandrepairingthebooks  in  Count  Macarthy’s 
library,  where  they  succeeded  De  Rome.  Mrs.  Wier, 
as  the  most  complete  book  restorer  that  ever  lived, 
had  her  portrait  taken,  a copy  of  which  is  given  in 
Dibdin’s  “ Bibliographical  Decameron.  ” 

No  one  has  arisen  to  rival  the  fame  of  Roger 
Payme,  but  England  has  prol'aced  many  good 
binders  since  his  time.  H.  AValther  followed  in  his 
steps,  and  did  very  good  work.  Kalthoeber, 
Staggemeier,  H.  Falkner,  Charles  Hering,  John 
Whitaker,  and  Charles  Lewis  are  all  names  of 

* A f.'icsiinilo  of  one  of  these  hills  is  given  hy  Mr.  Cnndall,  in 
illustration  of  his  paper  on  “llookhinding.” — “ Ti-ansactions  of  the 
Society  of  Arts,”  supplemental  volume,  IStl-I?. 

t This  block  is  lenr  by  ML’.  J.  Zaohns'Iorf. 
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note.  Kalthoeber  had  the  most  distinctive  style 
of  all,  and  his  bindings  can  be  easily  identified 
by  the  tooling  on  the  back,  which  always  took 
the  form  of  a star  or  a circular  ornament  of  some 
kind.  He  was  chiefly  noted  for  his  Eussia  bind- 
ings, but  I have  seen  some  elegant  specimens  of 
his  ornamentation  of  calf.  Lewis  was  the  reigning 
binder  during  the  period  when  that  strong  wave 
of  Bibliomania,  which  Dr.  Dibdin  commemorated 
in  his  handsome  books,  passed  over  England.  It 
Avas  Levas  and  Clarke  who  bound  nearly  the  whole 
of  the  Eev.  Theodore  Williams’s  fine  library. 

Gosden  was  famous  for  his  emblematical  tooling 
for  books  on  angling,  Johnson  was  noted  for  his 
light  calf,  and  many  other  binders  have  had  their 
specialty.  After  Lewis  came  Clarke  and  Bedford, 
a firm  Avhich  was  afterwards  dissolved,  and  Mr. 
Bedford  still  lives  to  delight  the  lovers  of  good 
binding. 

Although  most  of  the  English  binders  who  have 
attained  fame  have  been  connected  with  London, 
there  are  a few  instances  of  others  who  deserve 
some  notice.  Boger  Ascham  mentions  Garret, 
a bookbinder  at  Cambridge  in  the  middle  of  the 
sixteenth  century.  A feAv  years  later,  Dominick 
and  Mills  had  gained  such  fame  at  the  sister 
university  that  many  Oxonians  considered  them 
superior  to  London  Binders.  They  appear  to  have 
been  employed  by  Sir  Thomas  Bodley  to  bind  his 
books  on  the  recommendation  of  his  librarian. 
Dr.  James.  Both  Oxford  and  Cambridge  have 
been  noted  for  their  distinctive  styles  of  binding. 
One  of  the  artists,  to  whom  much  of  the  good 
Cambridge  work  of  the  last  century  is  due,  was  a 
binder  named  Dawson.  Horace  Walpole  was  told 
that  the  binding  of  vellum  was  better  done  in  Dublin 
than  elsewhere,  and  he  was,  therefore,  anxious  to 
have  a good  specimen  sent  to  him.  When  the  ad- 
vice of  the  celebrated  William  Eoscoe  was  asked,  as 
to  the  binding  of  the  valuable  MSS.  at  Holkham, 
he  recommended  John  J ones,  a Liverpool  binder,  as 
a fit  man  to  superintend  the  work. 

“ With  joy  the  rescued  volume  see, 

Where  Sarpi  wakes  the  patriot  soul. 

And  the  bright  glance  of  liberty 
Shot  from  beneath  the  monkish  cowl.”  * 

I have  already  alluded  to  the  Ferrar  family,  and 
I may  here  make  a passing  note  upon  some  other 
amateur  binders.  The  celebrated  Hon.  Eoger 
North  was  fond  of  the  art,  and  William  Hutton 
followed  it  at  Southwell,  Notts.  I believe  that  I 
may  add  to  this  small  list  the  illustrious  name  of 
the  late  Prince  Consort.  Michael  Faraday  never, 
probably,  turned  out  any  work  of  importance,  but 
all  binders  must  be  proud  to  remember  that  the 
great  philosopher  Avas  apprenticed  to  a bookbinder 
in  Blandford-street  when  only  nine  years  of  age. 

Bookbixdiis^g  as  a Fine  Art. 

I now  pass  on  to  consider  E ookbinding  as  a Fine 
Art,  and  here  I feel  that  I am  treading  upon 
dangerous  ground  and  walking  without  a guide. 
All  agree  that  binding  should  take  rank  among 
the  decorative  arts,  but  I do  not  find  that  any 
principles  have  been  evolved  for  the  guidance  of 
the  binder,  or  that  any  definite  indication  of  the 
points  of  its  connection  with  or  divergence  from 
other  arts  has  been  satisfactorily  set  forth. 

De  Quincey,  in  alluding  to  the  choice  of  the 


trade  of  bookbinding  by  the  Ferrars,  AA-rites  : — 

“ Why  this  Avas  a good  trade  to  choose,  I Avill 
explain  in  a brief  digression.  It  is  a reason  Avhich 
applies  only  to  three  other  trades,  viz.,  to  coining, 
to  printing  books,  and  to  imiking  gold  or  silver 
plate.  And  the  reason  is  this — all  the  four  arts 
stand  on  an  isthmus,  connecting  them,  on  one  side, 
with  the  vast  continent  of  merely  mechanical  arts  ; 
on  the  other  side,  Avith  the  far  smaller  continent  of 
fine  arts.”*  This  is  true  in  a double  sense,  for  in 
one  point  of  vieAv,  every  good  binder  who  tries  to 
work  out  an  idea  is  an  artist,  Avhether  the  result  is 
plain  or  ornamental ; and,  in  another,  the  finished 
side  of  some  richly  tooled  book  is  as  much  a Avork 
of  art  as  any  picture  or  draAving. 

Clearly  all  books  should  be  kept  in  good  con- 
dition, and  Ave  cannot  but  approve  of  the  conduct 
of  the  King  Alphonsus,  of  whomPeacham  (English 
Gentleman)  tells  the  story  that,  Avhen  “about  to 
lay  the  foundation  of  a castle  at  Naples,  he  called 
for  Vitruvius,  his  book  of  architecture.  The  book 
Avas  brought  iiiA^ery  bad  case,  all  dustie,  and  with- 
out cover,  which  the  king  observing,  said — ‘ He 
that  must  cover  us  all,  must  not  goe  uncovered 
himselfe.’  He  then  commanded  the  booke  to  bee 
fairely  bound  and  brought  unto  him.” 

Locke  loved  a handsomely-bound  book,  and 
Avrote  to  his  friend  Anthony  Collins,  in  1704  ; — 

“I  beg  the  favour  of  you  to  get  me  Le  Clerc’s 
‘Harmony,’  bound  very  finely  in  calf,  gilt,  and  lettered 
on  the  back  and  gilt  on  the  leaves.  ...  I like  ti  > 
have  things  . . handsomely  made,  and  fitly  adapted 

to  their  uses.  If  either  were  necessary,  I had  rather  be 
taken  notice  of  for  something  that  is  fashionably  gaudy, 
than  ridiculously  uncouth.” 

Some  think  this  is  an  extravagance,  but  Eoscoe 
pertinently  remarks,  in  his  “Life  of  Lorenzo  de 
Medici  ” : — “ It  is  difficult  to  discover  Avhy  a 
favourite  book  should  not  be  as  proper  an  object  of 
elegant  ornamentation  as  the  head  of  a cane,  the 
hilt  of  a SAVord,  or  the  latchet  of  a shoe.” 

The  man,  who  is  particular  about  his  bindings, 
will  often  be  in  a state  of  fear  and  trembling  AA'hen 
those  who  do  not  understand  books  attempt  to 
handle  his  treasures.  It  is  related  that  the  Super- 
intendent Fouquet  had  a pile  of  Avhite  gloves  in  the 
ante-room  of  his  library,  and  no  one  was  alloAvedto 
proceed  further  until  duly  provided  Avith  a pair, 
lest  the  books  within  should  receive  a soil  from  the 
naked  hand. 

I think  we  may  safely  say  that  binding,  to  be  a fine 
art,  must  be  the  outcome  of  an  honest  and  original 
attempt  to  adapt  beautiful  forms  to  the  special  pur- 
pose of  adorning  a book.  Moreover,  appropriateness 
must  be  the  binder’s  guiding  principle ; for,  how- 
ever beautiful  the  design  may  be,  it  becomes  bad  art 
when  applied  to  a purpose  for  which  it  is  unsuited. 
Pictures  or  drawings  are  beautiful  in  themselves, 
and  the  responsibility  of  placing  them  in  a good 
position  lies  with  the  hanger;  but  the  picture  on  the 
side  of  abook  must  correspondwith  the  subject  of  the 
book,  and  with  the  colour  and  material  of  the  cover 
upon  which  it  is  worked.  Old  bindings  have  one 
immense  advantage  over  modern  ones  in  the 
mellowness  of  the  gilding,  which  time  only  can 
give ; but  we  should  not  be  seduced  by  this  into 
admiring  bad  art,  for  it  must  be  allowed  that  all 
the  elaborately-gilded  bindings  of  past  times  are 
not  necessarily  in  good  taste. 


Edwards’s  “Memoirs  of  Libraries,”  ii.  156. 


"Works,  vol.  6,  page  249. 
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There  are  three  totally  separate  styles  of  art  to 
be  distinguished  in  the  history  of  Bookbinding, 
and  each  one  of  them  appears  to  have  been  un- 
influenced by  the  others.  These  are  exhibited  in 
(1)  the  old  stamped  leather,  which  was  brought  to 
perfection  by  the  Germans  ; (2)  the  gilt  tooling 
which  came  to  us  from  Italy  ; and  (3)  the  blocked 
covers  of  modern  cloth  bindings. 

1.  In  the  first  instance,  the  ornaments  on  the 
leather  were  of  the  simplest  description,  and 
merely  intended  to  hide  the  bareness  of  the  side. 
Afterwards,  an  elegant  artistic  taste  came  into 
play,  and  many  of  the  stamped  calf,  vellum,  and 
pigskin  covers  became— thanks  to  the  designers  of 
the  blocks — marvels  of  delicate  treatment.  A 
considerable  variety  of  design  wms  indulged  in, 
and  portraits,  and  other  illustrations  of  the  con- 
tents of  a book,  were  often  stamped  upon  its  cover. 
All  this  ornamentation  was  blind  work,  and  the 
scrolls,  and  flowers,  and  mottoes  were  only  shov/n 
by  their  slightly  elevated  surface  over  the  rest  of 
the  cover. 

2.  The  gorgeous  gold  tooling  which  flourished 
for  many  juars,  and  gradually  drove  blind  tooling 
out  of  fashion,  came  to  us  from  Italy  ; but  there  is 
no  doubt  that  it  had  an  Eastern  origin.  Some  of 
the  earliest  Italian  ornamental  bindings  are  evident 
imitations  of  the  covers  of  Persian  and  Arabic 
MSS.  There  were  two  styles  which  were  more 
particularly  co|.>ied,  viz.,  the  corded  and  dotted 
patterns,  and  those  in  which  large  surfaces  of  solid 
goldwork  were  spread  over  the  side.  There  was,  I 
think,  another  influence  at  work  in  the  formation 
of  a highly  ornamental  style,  and  this  was  the  old 
chasedsilvercovering  which  were  evidently  imitated 
in  some  of  the  elaborate  designs  in  leather. 

3.  The  artistic  effect  of  some  of  the  best  cloth 
covers  is  very  remarkable,  and  this  is  due  to  the 
employment  of  first-rate  designers  whose  aim  is  to 
produce  a binding  appropriate  to  the  subject  of  the 
book.  There  is  one  point  of  especial  interest  in 
respect  to  cloth  binding,  and  that  is  that  we  can 
claim  the  art  as  entirely  an  English  one.  I need 
not  say  more  here  on  this  subject,  as  I have  still  to 
add  a few  words  on  cloth  binding  under  the  head- 
ing of  Bookhi ndimj  as  a Manufacture ; but  I will  just 
remark  on  the  point  that,  in  the  production  of  the 
earliest  and  latest  classes  of  binding,  block  stamps 
have  been  used. 

I have  already  referred  to  the  first  of  those 
divisions,  and  will  now  treat  more  particularly  of 
the  second. 

Maioli  and  Grolier  were  friendly  rivals  in  the  pat- 
ronage of  bookbinding,  and  both  of  these  worthies 
adopted  the  geometrical  patterns  that  so  soon 
spread  over  the  whole  of  Europe.  These  patterns 
became  popular  in  England  in  Edward  the 
Sixth’s  reign,  and  elaborate  designs  were  very 
generally  adopted  here.  It  is  a question  that 
has  yet  to  be  proved,  whether  this  work  was 
done  by  Englishmen,  or  whether  foreigners  were 
brought  over  to  supply  materials  for  the  refined 
taste  of  the  upper  classes.  Grolier  appears  to 
have  taken  Italian  workmen  with  him  on  his  re- 
turn to  France,  to  teach  his  countrymen  the 
elaborate  art.  They  were  apt  scholars,  and,  as 
time  passed  on,  taste  in  binding  decayed  in  Italy, 
and  made  its  permanent  home  in  France.  We 
speak  of  the  Grolier  style,  but  the  number  of  styles 
which  this  magnificent  patron  of  the  art  intro- 


duced is  legion.  First  there  are  the  somewhat  stiff 
geometrical  patterns,  then  the  more  easily  linked 
ones,  and,  lastly,  those  in  which  some  flowery 
ornament  is  added.  Fig.  1 is  a good  specimen  of 
this  last.  Grolier  appears  to  have  been  always 
anxious  to  improve  upon  his  patterns.  Some- 
time,*?, the  results  were  scarcely  satisfactory,  and  I 
venture  to  think  that  the  architectural  designs 
upon  some  of  his  books  are  inappropriate. 

After  the  death  of  Grolier,  the  binders  eliminated 
the  geometrical  forms  more  and  more,  and  re- 
placed them  with  representations  of  flowing 
leaves  and  boughs  of  trees.  Nicholas  and  Clovis 
Eve  obtained  very  beautiful  effects  by]a  quite  novel 
treatment  of  foliage,  and  also  by  an  elegant  repe- 
tition of  special  objects.  New  conditions  were 
submitted  to  these  binders,  and  they  surmounted 
the  difficulties  of  arrangement  with  consum- 
mate taste.  Grolier  and  Maioli  very  occa- 
sionally introduced  arms  into  their  bindings, 
but  the  binders  employed  by  the  royal  family  of 
France  had  to  make  arms,  monograms,  de  ?y.?, 

and  many  other  devices  the  main  features  of  their 
designs.  What  splendid  effects  they  obtained  by 
the  judicious  mixture  and  repetition  of  these  orna- 
ments is  known  to  all  who  are  familar  with  the 
triumphs  of  the  French  Bibliopegistic  art.  The 
Eves  were  almost  the  only  binders  who  succeeded 
In  making  the  two  sides  of  a book  and  its  back 
the  three  parts  of  one  congruous  whole.  The  backs 
are  without  bands,  and  the  square  lettering  is  in 
pleasing  contrast  to  the  flowing  beauty  of  the 
ornament. 

Le  Gascon  and  Dusseuil  were  the  producers  of 
much  artistic  work.  The  work  of  the  former 
(Fig.  3)  is  a magnificent  specimen  of  elaborate 
French  ornameutation,  which  leaves  little  to  be 
desired.  Padcloup  and  De  Eome  did  not  bind  so 
elaborately  as  their  predecessors,  but  their  work 
is  of  a distinguished  character.  De  Eome  was 
famous  for  his  gilt  borders. 

Eoger  Payne  was  a true  artist,  and  Lis  dominant 
i'lea  was  the  adoption  of  ornament  appropriate  to 
the  character  of  the  book.  This  is  apparent  from 
the  Avording  of  his  bills,  as  he  was  able  to  give 
reasons  for  the  adoption  of  his  various  designs. 
His  backs  were  usually  fully  gilt,  but  his  sides 
were  seldom  ornate.  In  most  cases,  he  confined 
his  tooling  to  the  corners.  It  must  be  allowed 
that,  although  Eoger  Payne  was  the  most  cele- 
brated of  English  binders,  he  was  not  equal 
to  the  great  French  binders.  It  is,  however, 
a remarkable  proof  of  the  excellence  of  English 
bookbinding  in  the  last  century,  that  a series  of 
annuals,  such  as  Eider’s  almanacs,  should  have  been 
for  more  than  a hundred  years  elaborately  bound 
in  red  morocco,  with  a constant  change  of  design. 
Fig.  5 is  taken  from  one  of  the  year  1752,  and 
I have  seen  others  still  more  beautiful.  A par- 
ticular style  of  binding,  called  the  Etruscan,  was 
introduced  by  John  Whitaker,  in  which  designs 
from  Etruscan  vases  were  copied  in  their  proper 
colours,  instead  of  in  gold  tooling.  This  fashion 
had  considerable  vogue  for  a time. 

At  the  period  of  the  Eevolution,  art  died  com- 
pletely in  the  hands  of  the  French  bookbinders, 
and,  when  there  was  an  attempt  to  revive  it, 
the  eyes  of  France  were  turned  towards  England 
for  inspiration ; but  the  French  binders  long 
suffered  from  the  difficulty  of  obtaining  a good 
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morocco.  The  English  binders  were  not,  how-  j 
ever,  sirffi.ciently  artistic  to  be  able  to  retain  this 
influence,  and  the  French  again  took  the  lead  by 
studying  the  works  of  their  o'rm  masters.  In 
the  earlier  ornamental  binding,  effects  of  colour 
were  largely  obtained  by  adding  a thickish  paint 
to  the  leather,  and  inlaying  was  not  a general 
practice.  In  the  last  century,  it  became  more  com- 
mon, and  now  it  is  a distinguishing  characteristic 
of  the  French  binding.  It  has  very  frequently 
been  felt  by  men  of  taste,  that  the  ordinary 
marbled  papers,  when  used  as  linings,  were  in  too 
violent  contrast  vnth  the  richly  gilt  sides,  and 
various  attempts  have  been  made  to  obviate  this 
objection  by  the  use  of  silk,  and  other  ornamental 
materials.  The  French  binders  introduced  a system 
of  lining  the  inside  cover  with  leather,  which  was 
sometimes  also  richly  gilt;  this  is  technically  called 
double.  This  practice  was  adopted  in  the  East  at  a 
very  early  period,  and  I have  seen  a Persian  MS. 
of  the  loth  century  with  a highly  ornamental 
leather  lining  inside,  so  that  the  French  only 
transplanted  to  Europe  what  had  long  been 
common  Avhere  so  much  of  one  art  had  its  first 
home.  I venture  to  think  that  this  practice  is  inap- 
propriate, and  in  bad  taste,  as  it  answeis  no  useful 
purpose.  I put  forward  this  opinion,  however, 
with  some  diffidence,  as  I believe  that  I am  in  a 
minority.  The  French  binder,  Mons.  Trautz- 
Ba,uzonnet,  who  died  lately,  was  a greed  master  in 
the  art  of  inlaying,  and  his  works  are  highly  appre- 
ciated by  connoisseurs.  At  a late  sale  in  Paris,  a 
book  of  no  very  great  value,  bound  by  him  in  his 
best  and  most  elaborate  style,  sold  for  £640.  By 
no  possibility  could  the  book  itself  have  been 
valued  at  more  than  between  one  and  two  hundred 
pounds  ; so  that  at  least  £440  w^as  given  for  the 
binding  alone.  It  was  considered  as  a work  of  art 
like  a picture  or  a piece  of  china  that  could  not  be 
replaced,  and  fetched  a high  price  accordinglj^.  I 
should  like  to  make  this  incident  a text  for  the  few 
final  remarks  on  the  point  we  are  now  discussmg, 
because  it  brings  out  very  strongly  the  difference 
in  the  estimation  of  binding  here  and  in  France. 

I fear  that  we  must  answer  the  question,  Is 
Bookbinding  a living  Fine  Art  ? in  the  negative, 
because  the  greater  part  of  the  work  now  produced 
is  imitative,  and  imitation  always  lea.ds  to  the  death 
of  art.  Then  comes  the  further  question,  can  the 
art  be  revived  ? Surely  it  might  be,  if  the  true 
ininciples  upon  which  it  is  founded  are  mastered. 
As  artists,  such  as  Holbein,  Petit  Bernard,  and 
many  others,  have  given  designs  to  the  book- 
binder, so  the  artists  of  the  present  day  might 
do  the  same,  But  the  designs  must  be  specially 
adapted  for  the  purpose  for  which  they  are  in- 
tended, and  should,  in  many  cases,  be  indications 
for  the  guidance  of  the  artist-binder  rather  than 
finished  drawings.  Binders  are  particularly  liable 
to  the  difficulty  of  not  knowing  exactly  where  to 
stop.  They  may  add  to  an  already  beautiful 
design,  and  spoil  it  in  the  process. 

It  is,  however,  hopeless  to  expect  the  art  to 
revive  until  some  means  are  taken  to  raise  the 
standard  of  appreciation  in  which  Binding  is  here 
held.  There  are  now  few  connoisseurs  who  under- 
stand the  principles  of  artistic  binding,  and  many 
men  and  wmmen,  Avho  would  be  ashamed  to  admire 
a bad  picture,  will  admire  a gaudily-bound  book 
by  an  inferior  workman. 


"Why  does  Binding  flourish  more  in  France  than 
in  England  ? The  natural  answer  is,  because, 
abroad,  there  are  more  collectcrs  w'ho  possess 
small  cabinets  of  well-bound  books.  It  has 
been  remarked  that,  in  spite  of  our  boasted 
culture,  few  houses  of  well-to-do  X---rsons  contain 
any  handsome  books.  Eow,  most  of  us  have  one 
or  two  favourite  authors.  The  works  of  these 
should  be  possessed  in  the  best  editions,  and  the 
handsomest  covers.  Other  books  might  bo  ordi- 
narily clothe!,  but  those  vdiich  the  owner  delights 
to  honour  should  have  ornamciit  huished  ux)on 
them.  If  this  feeling  became  general,  we  should 
soon  see  a revival  in  the  art  of  bookbinding;  but  I 
must  add  one  caution.  Good  binding  will  always 
be  expensive,  because  it  takes  much  of  the  time  of 
a good  workman.  The  lover  of  binding,  therefore, 
must  not  grudge  the  price,  or,  if  he  does,  he  will 
not  get  good  work. 

Bixvdiis’-g  as  a Mlciiaxical  Alt. 

In  treating  of  bookbinding  as  a fine  art,  I have 
alluded  to  the  comparative  state  of  decadence  into 
I which  it  has  fallen  at  present ; but,  now  that  I come 
i to  consider  binding  as  a mechanical  art,  it  is  neces- 
sary to  state  that  never  was  that  in  a higher  state 
of  x)erfection  than  at  jiresent.  Much  of  the  old 
binding  is  a marvel  of  strength  : but  it  is  also 
clumsy.  The  wooden  boards,  with  leather  bands, 
or  thongs,  wedged  into  the  holes  made  for  them 
with  wooden  wedges,  give  the  book  they  cover 
the  appearance  of  pieces  of  furniture.  Petrarch 
found  out  the  dangerous  massiveness  of  these 
books  when  he  dropx>ed  his  own  transcription  of 
Cicero’s  “ Epistles  ” upon  his  leg,  which  ho  injured 
so  much  as  to  narrowly  escape  ani]3utation.  In 
some  specimens  of  ornamental  tooling,  the  lines 
are  not  always  straight,  and  they  often  do  not  join 
as  they  ought.  Moreover,  many  books,  the  covers 
of  which  are  marvels  of  artistic  treatment,  exhibit 
a certain  rigidity  about  the  joints.  Xone  of  these 
flaws  ?me  to  be  found  in  good  work  of  the  present 
day,  which  is  usually  x>erfpct  from  a mechanical 
jDoint  of  view.  The  aim  of  the  biialcr  for  many 
years  has  been  to  unite  strength  and  elegance ; 
a,nd  there  are  morocco  bindings  which  will 
probably  outlast  the  books  they  cover.  The 
iDinder,  to  be  successful,  must  have  an  artistic 
eye,  and  nearly  all  his  work  must  be  done  by 
hand.  Few  trades  have  been  less  able  to  avail 
themselves  of  machinery  than  Lis ; so  that  a 
picture  of  the  middle  ages,  showing  a binder  at 
his  work,  differs  little  in  detail  from  what  may  now 
be  seen  in  any  shop  in  London  ; the  same  hammer 
and  the  same  sewing-press  are  exhibited  in  both. 
The  cost  of  binding  has  increased  of  late  years, 
owing  to  increase  in  the  workmen’s  wages,  and 
leather  is  almost  double  the  price  it  was  fifty 
years  ago,  but  the  difference  in  the  relative  cost 
of  morocco  and  calf  has  somewhat  lessened.  Even 
now,  I think  we  must  allow  that  the  price  of  ordi- 
nary leather  bindings  is  very  low,  considering  the 
amount  of  work  which  must  be  put  into  each 
book. 

■\^hat  is  called extra,”  as  distinguished  from 
‘‘common”  work,  is  dealt  with  under  the  two  great 
divisions  of  “ Forwarding”  and  “Finishing.”  The 
mode  of  binding  a book  has  so  often  been  described 
that  it  is  not  necessary  to  give  any  details  here  ; 
but  I will  set  down  the  various  processes,  in  their 
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successive  order,  to  show  how  much  there  is  to  be 
done  to  a book  between  the  time  it  enters  and  the 
time  it  leaves  the  binder’s  shop,  and  also  that  I 
may  be  able  the  better  to  refer  to  some  of  the 
points  that  seem  to  need  fuller  notice.  The  various 
operations  which  go  to  make  up  the  “ forward- 
ing” of  a book  are — folding  ; collation ; beating 
by  hand,  or  rolling  in  a machine,  to  make  the  book 
solid ; re-collation,  placing  of  plates,  guarding  of 
maps,  &c. ; pressing  in  sections ; markuig  up  for 
flexible  backs,  and  sawing  in  for  open  backs ; 
sewing ; adding  of  end  papers  ; glueing  back ; 
rounding  back ; backing  ; putting  on  the  boards  ; 
pressing  ; cutting ; colouring,  marbling,  or  gilding 
the  edges  ; headbanding  ; lining  up  ; covering  ; 
pasting  down.  In  the  “finishing”  is  included 
preparing  the  leather ; the  tooling  on  the  back, 
sides,  and  inside  ; and  the  lettering. 

Folding. — The  first  item  in  the  above  list  is  the 
folding  of  the  sheets,  and  this  opens  up  the  whole 
question  of  the  sizes  of  books  ; but  I must  not  be 
seduced  into  dwelling  upon  this  difficult  point  here, 
as  it  is  too  large  a matter  to  be  brought  in  paren- 
thetically. While  bibliographers  are  in  confusion 
from  the  varieties  of  machine-made  papers  now 
in  use,  which  make  the  old  names  meaningless, 
the  binders  continue  to  use  a system  of  the  finest 
gradations  of  size,  regulated  by  the  length  and 
breadth  in  inches  of  the  paper.  Octavos, 
quartos,  and  folios  are  divided  into  foolscap, 
crown,  copy,  demy,  medium,  and  royal ; duo- 
decimos only  into  demy,  medium,  and  royal ; 
and  octodecimos  into  crown,  demy,  medium,  and 
royal. 

Backing. — Hollow  backs  are  a comparatively 
modern  invention,  and  came  into  use  about  the 
middle  of  the  last  centur3\  In  order  to  prevent  the 
bands  from  interfering  vdth  the  back,  a saw  is  used 
to  make  an  opening  for  the  cord  to  rest  in,  and  not 
project  above  the  paper;  this  is  called  sawing  in. 
The  back  of  a bound  book,  however,  usually  looks 
so  unfinished  without  bands,  that  false  ones,  con- 
sisting of  strips  of  stout  leather  or  cardboard,  are 
usually  glued  on  to  the  back.  In  many  of  the  old 
French  ornamental  bindings,  the  backs  were 
without  visible  bands.  These  were  not,  however, 
sawn-in,  but  the  bands  were  hammered  flat,  and 
then  covered. 

It  is  usual,  after  the  sheets  have  been  sewn 
and  the  back  has  been  glued,  to  round  the  back, 
by  a dexterous  use  of  the  hammer;  but  this  is 
not  always  done,  and  a very  marked  instance  of 
the  opposite  practice  is  to  be  found  among  the 
books  of  the  late  Eev.  Theodore  Williams,  who  in- 
sisted on  having  all  the  backs  flat.  These  books  are 
splendidly  forwarded,  and  will  fold  right  back  with 
the  greatest  ease ; but  they  are  apt  to  get  out  of 
shape,  and  they  are  certainly  not  to  the  general 
taste. 

End-papers. — The  choice  of  suitable  end-papers 
requires  considerable  taste  in  the  binder,  and  many 
books  have  been  spoilt  bj"  the  incongruity  displa^md 
in  their  selection.  Manj'  very  beautiful  papers  are 
now  made,  and  there  is  an  ample  assortment  of 
marbled  and  ordinary  coloured  papers  to  choose 
from.  A paper  stained  in  various  shades  and  colours, 
and  known  as  “ Cobb  paper,”  is  generalty used  for 
half-calf  bindings.  I find,  in  a little  book  called 
“The  Bookbinders’  Manual”  (1829),  a curious 
account  of  the  origin  of  this  name,  which  is  well 


worthy  of  quotation  here,  more  particularly  as  I do 
not  think  that  it  is  generally  known. 

“Some  years  ago  the  sides  of  boarded  books  were 
usually  covered  with  blue  or  marble  paper.  Mr, 
Cobb,  a paper-maker,  obtained  a patent  for  the 
manufacture  of  paper  coloured  in  the  pulp,  which  he 
proposed  shordd  be  used  for  writing  upon.  The 
public,  however,  did  not  fall  into  his  plan,  and  a large 
quantity  of  this  paper  came  into  the  market  cheap, 
some  of  which  was  purchased  by  a Bookbinder,  who 
used  it  to  cover  the  sides  of  some  common  books,  as 
a substitute  for  marble  paper  ; this  was  much  admired, 
and  the  use  of  coloured  paper  for  the  same  purpose 
soon  became  generally  adopted,  and  occasioned  a great 
demand  for  Mr.  Cobb’s  patent  paper,  which  was  thus, 
as  it  were,  by  accident,  brought  into  general  consump- 
tion.” 

Boards. — The  stages  of  change  in  the  boards  of 
a book  from  the  thick  wooden  cover  to  the  thin 
mill-board  are  worth  recapitulation: — 1.  Books 
were  bound  with  thick  wooden  boards,  without 
any  covering ; 2,  the  back  was  then  covered,  to 
hide  the  leather  thongs ; 3,  the  whole  of  the  sides 
were  next  covered  ; 4,  the  boards  were  made  thin 
and  shapeable ; 5,  pasteboard  (made  of  layers  of 
paper)  replaced  the  wooden  boards ; and  solid  mill- 
board  (made  from  pulp)  as  now  used,  replaced 
pasteboard. 

Edges. — The  cutting  of  the  edges  of  a book  is  a 
delicate  operation,  and  some  binders  have  gained 
an  unenviable  notoriety  for  “cropping.”  John 
Locke,  writing  to  his  friend  Anthony  Collins,  on 
the  binding  of  a Greek  Testament,  says  that  nothing 
offends  him  “ but  the  running  of  his  [the  binder’s] 
paring-knife  too  deep  into  the  margin ; a knavish 
and  intolerable  fault  in  all  our  English  book- 
binders.” This,  however,  is  a sin  which  good 
binders  religiously  avoid.  Here  the  need  of  careful 
folding  is  seen,  for  we  sometimes  come  upon  a book 
in  which  this  essential  has  been  neglected,  with  the 
result  that  the  plough  has  taken  off  some  of  the 
letterpress  with  the  margin,  a misfortune  which  is 
technically  styled  “ bleeding.” 

In  old  books  more  attention  was  paid  to  the 
edges  than  is  common  now,  and  on  the  fore-edge 
the  title  was  usually  written  or  stamped.  The  back 
was  often  left  comparatively  plain,  while  ornament 
was  lavished  upon  the  leaves,  which  were  embossed 
or  gauffre.  Mr.  Libri  mentions  in  the  preface  to 
his  catalogue  a fine  specimen  of  binding  in  his 
possession,  that  formerly  belonged  to  Francis  I., 
which  has  the  words  “ Fr.  de  Valois”  impressed 
upon  the  embossed  leaves.  Sometimes,  fine  draw- 
ings were  painted  upon  the  leaves,  to  be  seen  only 
when  opened  in  a particular  way.  This  art  of 
painthig  landscapes  and  other  designs  upon  the 
leaves  of  books  was  revived  at  the  end  of  the  last 
century",  and  many  books  at  the  beginning  of  the 
present  century  were  so  decorated.  The  ordinary 
mode  of  treating  the  edges  of  books  is  either  by 
sprinkling,  colouring,  marbling,  or  gilding. 
Marbled  or  red  edges  under  the  gold  always  have  a 
rich  effect. 

Head-hands,  which  finish  off  the  top  and  bottom 
of  the  back,  should  be  worked  by  hand,  and  form 
an  integral  part  of  the  book  by  being  fastened  to 
several  of  the  sections  ; but  it  has  now  become 
general  to  use  a machine-made  head-band,  which 
is  merely  an  ornament.  This  “improvement”  is 
usually  supposed  to  be  a modem  invention,  but  it 
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will  be  found  occasionally  used  in  books  nearly  two 
centuries  old. 

Leathers. — A large  number  of  different  leathers 
have  been  used  at  various  times  for  the  covering  of 
books,  but  the  finest  of  all — morocco — did  not  come 
into  general  use  before  Grolier’s  time.  The  old 
leather  used  appears  to  have  been  a kind  of  calf,  but 
of  a much  stronger  and  more  durable  character  than 
that  now  in  use.  Vellum,  which  is  a special  pre- 
paration of  the  skins  of  animals,  was  used  at  an 
early  period,  and  its  fame  for  durability  has  always 
stood  very  high.  At  first,  it  was  used  without  any 
ornamentation  ; but,  after  a time,  stamped  vellum 
came  into  fashion.  Much  of  the  old  Italian  was 
ornamented  with  gold  tooling,  and  we  have  evi- 
dence that  gilt  vellum  was  popular  in  the  seven- 
teenth century  from  a passage  in  Webster’s  play, 

“ The  Devil’s  Law  Case  ” (1623),  where  we 
read : — 

“ There  is,  in  my  closet, 

A prayer  book  that  is  covered,  vith  gilt  vellum ; 

Fetch  it.” 

On  the  whole,  however,  we  may  safely  say  that 
the  majority  of  old  vellum-bound  books  are  un- 
ornamented, and  a large  number  of  these  are 
bound  without  boards.  Hogskin  and  pigskin 
were  formerly  much  used,  and  they  form  very 
strong  materials,  but  they  have  of  late  years 
gained  an  unenviable  notoriety  from  their  sup- 
posed liability  to  the  ravages  of  the  bookworm. 
Although  the  skins  of  seals  and  sharks,  of  kan- 
garoo, and  various  other  animals,  have  been  used 
for  the  covering  of  books,  morocco,  Russia,  calf, 
sheep,  and  roan,  which  is  a preparation  of  sheep, 
continue  to  form  the  binder’s  main  stock  in  trade. 
John  Whittaker  bound  a copy  of  “ Turbeville  on 
Hunting”  in  deer  skin,  on  the  cover  of  which  was 
placed  a stag  in  silver,  and  Jefiery,  the  book- 
seller, bound  Charles  James  Fox’s  historical 
work  in  fox’s  skin.  It  is  even  said  that  books 
have  been  clothed  in  human  skin,  both  in  France 
and  England ; but  this  is  too  unpleasant  a subject 
for  us  to  make  too  particular  inquiries  respecting  it. 

The  manner  of  preparation  of  some  of  the  finest 
goat-skin  has  been  pretty  successfully  kept  a secret, 
for  although  morocco  is  manufactured  both  in 
France  and  England,  the  best  quality  still  comes 
from  Morocco.  The  specially-dyed  leather  which 
is  known  as  Spanish  morocco,  can  only  be  obtained 
in  Spain,  and  no  imitation  of  it  ha-s  been  successful. 
The  Spaniards  themselves  imitate  the  colouring 
and  grain  in  sheep.  Russia  leather,  made  from 
calf,  cow,  and  ox-hides,  can  only  be  obtained 
from  the  country  which  gives  it  a name.  Its 
delicious  odour  is  obtained  by  a particular  treat- 
ment with  the  empyreumatic  oil  of  the  birch. 
Calf  is  much  stronger  in  its  natural  state  than  after 
it  has  undergone  dyeing;  but  law  calf,  which  is 
blacked  with  acids  in  order  to  give  it  its  underdone 
pie-crust  colour,  is  still  less  durable  than  dyed 
calf. 

The  general  adoption  of  half  binding  is  an 
instance  of  modern  meanness,  and,  in  large  libraries, 
we  can  generally  fix  a date  when  long  sets  ceased 
o be  bound  in  whole  leather,  and  were  continued 
in  half  binding.  This  style  is  useful  for  books  that 
are  not  worth  the  expense  of  whole  binding,  but 
should  be  discouraged  in  the  case  of  all  works  of 
intrinsic  value  ; at  all  events,  for  private  libraries. 
At  one  time,  it  >vas  thought  an  improvement  to 


cover  the  sides  with  cloth  ; but  it  has  since  been 
found  that  paper  is  better,  because  cloth  is  liable  ■ 
to  get  spoilt  by  the  spilling  of  a liquid  that  would  1 
do  but  little  injury  to  the  paper.  j 

In  passing  from  the  details  of  forwarding  to  i 
those  of  finishing,  we  have  to  deal  with  those  1 ; 
questions  of  tooling,  colouring,  and  inlaid  work  to  i 
which  I have  already  referred  in  my  remarks  on  : i 
bookbinding  as  a fine  art.  I may,  however,  refer  1 
here  to  an  ingenious  contrivance  of  moveable  ( 
stamps,  proposed  by  Alexander  Bain,  which  is 
described  as  follows: — “Four  triangular  blocks 
are  employed,  capable  of  being  fixed  in  a simple  i 
adjustable  frame,  so  as  to  suit  any  sized  book.  One  i 
adjustment  with  two  actions  of  the  press  gives  the  ‘ 
four  corners  on  both  sides,  and  another  adjustment  ' 
with  two  actions  of  the  press  gives  the  middle 
ornament  on  both  sides.”  For  this  invention  the  ' 
Society  of  Arts  gave  Mr.  Bain,  in  1828,  the  Silver 
Isis  Medal  and  five  pounds.  I will  now,  in  con- 
cluding the  section  relating  to  binding  as  a i 
mechanical  art,  only  make  a few  remarks  on 
lettering. 

I^ettering  was  not  common  on  English  books 
until  the  latter  end  of  the  seventeenth  century, 
but  some  French  books  were  lettered  at  a 
much  earlier  period.  A few — although  very  few — 
of  Grolier’s  backs  were  lettered,  and  the  Eves 
gained  some  fine  effects  on  the  backs  of  their  books 
by  the  judicious  use  of  the  lettering  as  a part  of 
the  ornament.  This  is  a difficult  matter  to  speak 
upon  with  decision,  because  many  old  books  have 
had  letterings  added,  and  many  others  have  been 
re-backed.  Lettering  is  a difficulty  to  the  binder, 
and  he  should  always  be  instructed  as  to  what  ho 
ought  to  put  upon  the  back.  Dibdin  mentions  a 
bookbinder  to  the  Cambridge  University  Library, 
who  lettered  one  of  Erasmus’s  editions  of  the  New 
Testament,  printed  by  Froben,  which  has  an  ad- 
dress from  the  printer  to  the  reader,  thus : — 
“Frobek-ius  Lectori.” 

Good  lettering  is  a sign  of  good  work,  and  bad 
binders  can  seldom  make  their  letters  straight. 
Gold  lettering  is,  of  course,  the  one  most  in  use, 
but  black  letters  on  yellow  morocco  and  on  vellum 
are  very  effective.  Porson  had  a rage  for  caligraphy , 
and  once  offered  to  letter  the  backs  of  some  of 
Richard  Heber’s  vellum-bound  classics.  Heber 
told  him  he  would  not  let  him  do  that,  but  would 
be  thankful  if  he  would  transcribe,  into  a copy  of 
“ Athenmus,”  his  valuable  emendations,  which  he 
did.  Lettering  should  be  short,  and  it  is  not 
always  easy  to  reduce  the  point  out  of  long  title- 
pages. 

A bookseller,  named  John  Tupling,  pubhshed  a 
small  pamphlet  in  1854,  entitled  “ Folious  Appear- 
ances : a Consideration  on  our  AVays  of  Lettering 
Books.”  He  objected  to  good  books  being  lettered 
outside  with  their  real  titles,  and  proi>osed  what 
he  considered  an  improved  system.  He  would 
letter Spenser’sPoetical Works  “Shadowy Granite,” 
or  “ Most  Admired  Disorder,”  or  “ A Sunshine  in 
a Shady  Place ; ” Cary’s  “ Dante  ” he  would  call 
“Alien  Corn,”  or,  if  bound  as  it  should  be,  in 
three  parts,  he  would  letter  the  “ Inferno  ” — “All 
the  Damned the  “ Purgatory  ” — “ More  Mild 
and  the  “ Paradise  ” — “ Soft  Ethereal  Warmth ; ” 
Shakespeare’s  label  he  would  leave  blank,  unless 
“ The  Deep  Pulsations  of  the  AA^orld,”  or  “ Hamlet” 
WOlild  do,  for  he  asks  “ What  is  Shakespeare  but 
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Hamlet  ?’  ’ Addison  and  J obnson  were  not  favourite 
authors  of  Mr.  Tnpling,  and  he  would  pillory  the 
“Eimbler”  as  “ Eemainder  Biscuit,”  and  the 
“ Spectator  ” as  “Most  Poor  Matters.”  This  is 
amusing,  but  not  very  practical. 

Bookbixdixg  as  a Ma^’^ufacture. 

We  now  come  to  the  last  division  of  the  subject 
in  which  Bookbinding  is  considered  as  a manufac- 
ture. Books  have  always  been  issued  by  the  pub- 
lishers in  some  sort  of  cheap  binding,  prepared  in 
a wholesale  manner.  The  material  used  has 
variei  at  different  times,  but  up  to  the  middle  of 
the  last  century  this  was  usually  some  common 
leather.  Paj)er  boards  had  a long  period  of 
popularity  until  they  were  displaced  by  cloth.  I 
have  seen  the  old-fashioned  boards  described  as 
ugly,  but  I do  not  think  that  is  a fair  expression,  as 
a well  preserved  book  in  this  binding  is  very  pleasant 
to  the  eye  of  the  bibliophile,  and  its  chief  fault  is 
want  of  durabilit5^  When  prepared  calico  was 
first  found  to  be  useful  for  the  binding  of  books, 
a mighty  revolution  was  inaugurated,  and  it  is 
upon  this  branch  of  the  trade  that  the  improve- 
ments in  machinery  have  chiefly  been  brought  to 
bear.  About  the  year  1825  cloth  binding  was  first 
introduced  by  Archibald  Leighton,  but  it  was 
several  years  before  its  value  became  generally 
known.  In  the  “ Bookbinders’  Manual,”  1829, 
to  which  I have  already  referred,  there  is  a casual 
reference  to  the  new  style. 

“ Some  boarded  books,  instead  of  a different  coloured 
slip  of  paper,  have  their  backs  strengthened  by  a piece 
of  fine  canvas,  which  must  be  put  on  precisely  as  the 
paper  above  mentioned.  There  is  another  method  of 
boarding  greatly  superior  ; the  backs,  instead  of  being 
sevTi  on  bands,  are  sewn  on  strips  of  parchment,  and 
the  whole  book  is  covered  with  canvas.” 

In  the  work  entitled  “ Archibald  Constable  and  his 
Literary  Correspondence”  (vol.  3,  p.  310),  a claim 
is  made  for  “ Constable’s  Miscellany,”  commenced 
in  1827,*  as  the  first  series,  to  be  bound  in  cloth. 
About  this  time,  some  of  the  publications  of 
the  Society  for  the  Diffusion  of  Useful  KnoAvledge 
were  issued  in  the  same  style,  notably,  the 
“ Library  of  Entertaining  Knowledge.”  These 
bindings  Avere  of  the  simplest  character,  consisting 
of  a plain  covering  of  glazed  calico  with  a paper 
label.  The  labels  were  soon  replaced  by  gold 
letterings,  and  the  first  book  so  treated  is  said  to 
have  been  the  edition  of  Byron’s  Avorks  in  seven- 
teen volumes  duodecimo.  The  “Family  Library,” 
published  by  Murray,  Avas  bound  in  a still  simpler 
style.  The  cloth  usedAvas  of  a light  brown,  and  the 
title  AA'as  printed  on  the  cloth  with  printer’s  ink. 

A great  stride  Avas  made  by  Archibald  Leigh- 
ton when  he  was  employed  by  Charles  Knight 
to  bind  the  “Penny  Cyclopaedia”  and  the  “Penny 
Magazine.”  These  were  the  first  books  issued 
in  stamped  cloth  coA^ers,  and  the  cloth  Avas 
stamiDed  before  being  placed  upon  the  boards. 
This  jjractice  was  soon  found  to  be  unsatisfactory, 
from  the  stretching  of  the  cloth  and  other  dis- 


• Cloth  backs,  with  paper  labels,  w'ere  added  to  boarded  books 
several  years  before  this  date,  and  I have  a copy  of  Leig-h  Hunt’s 
“Liberal,”  published  in  1822-23,  which  is  entirely  covered  ingxeen 
glazed  cloth,  and  has  leather  lettering  pieces,  but  I cannot  be  sure 
that  the  binding  is  not  a few  years  later  than  the  date  of  publica- 
tion. The  claim  made  for  “Constable’s  Miscellany”  cannot  be 
sustained,  as  I have  three  volumes  of  a book  publi.shed  in  1826 
(Ryan’s  “ Poetry  and  Poets  ”)  which  is  covered  in  plain  red  cloth 
with  pai>er  letterings. 


advantages,  and  the  block  Avas  then  used  after  the 
i boards  had  been  covered.  Leighton  also  prepared 
cloth  in  small  pieces  to  imitate  the  morocco  grain, 
but  now  the  preparation  of  calico  for  binding  pur- 
poses has  become  a large  trade  in  itself ; and  it  has 
been  said  that  calico  can  be  made  to  appear  like 
almost  every  material  other  than  Avhat  it  is. 

When  ordinary  stamping  came  to  be  used  for  the 
ornamentation  of  cloth  binding,  the  adoption  of 
specially  prepared  artistic  designs  Avas  only  a 
question  of  time.  It  is  not  necessary  to  point  out 
how  beautiful  some  of  these  designs  are,  because 
eA’ery  one  is  familiar  Avith  them,  su£B.ce  it  to  say 
that  almost  every  style  of  treatment  has  been 
adopted,  often  Avith  the  happiest  results.  The 
I multiplication  of  dyes  during  the  last  few  years 
has  greatly  added  to  the  resources  of  the  cloth 
ma,nufacturer,  and  the  consequent  improA’-emeat  in 
the  appearance  of  the  books  bound  in  this  material. 
Unfortunately,  carelessness  in  the  seAving  of  the 
books  has  increased  at  the  same  rate  as  the  beauty 
of  the  covers.  The  consequence  is  that  books  often 
tumble  to  pieces  after  reading,  Avhich  might  have 
lasted  for  years,  had  they  been  properly  sewn. 
Cloth  is  a very  durable  material,  and  Avill  outlast 
I some  leathers,  but  it  has  one  formidable  enemy, 

; and  that  is  Avet.  Spilt  water  and  drops  of  rain  Avill 
I spoil  handsome  cover  in  an  instant. 

I As  already  remarked,  cloth  binding  is  entirely 
: an  English  invention,  and  it  is  only  of  late  years 
! that  foreigners  have,  to  some  extent,  adopted  it  in 
I place  of  their  temporary  paper  covers.  A slight 
I but  elegant  covering  for  books  has  been  found  in 
j vegetable  parchment.  This,  Avhich  is  much  used  in 
i France,  has  been  introduced  into  England  by 
Messrs.  Kegan  Paul,  and  Co. 

One  special  characteristic  of  Avholesale  cloth 
binding  is  what  goes  by  the  name  of  “case 
work,”  that  is,  the  cover  or  case  is  made  in- 
dependent of  the  book,  Avhich  is  afterwards 
fastened  into  it.  By  this  means,  the  covers 
can  be  j)roduced  in  large  numbers  at  a great 
saving  in  expense  ; and  there  is  this  further 
advantage,  that  much  time  is  saved,  when  it  is  an 
object  to  issue  a book  almost  immediately  after 
the  printing  is  finished.  If  due  notice  is  given  to 
a cloth  binder  Avith  a large  establishment,  and 
the  cases  are  prepared,  an  edition  of  a thousand 
copies  of  a book  can  be,  and  often  is,  bound  Avithin 
twenty-four  hours.  It  is  not  necessary  here  to 
describe  the  various  processes  of  wholesale  book- 
binding, or  to  enumerate  the  various  machines 
used  for  the  purpose,  but  I may  be  alloAved^  to 
refer  to  a Eeport  on  the  specimens  of  Bookbinding 
shoAvn  in  the  Exhibition  of  1874,  Avhich  Avas  draAvn 
up  by  Mr.  H.  Trueman  Wood,  secretary  of  the 
Society,  and  printed  in  our  Journal  for  May  29th, 
1874. 

Various  materials,  such  as  buckram,  and  imita- 
tion leather  like  leatherette,  feltine,  and  American 
leather  cloth  have  been  brought  forAvard  as  rivals 
to  cloth,  but  AAuth  only  partial  success.  Great 
hopes  Avere  expressed  that  buckram  would  be 
found  a good  Avearing  material,  but  I believe  that 
these  hopes  have  been  very  generally  belied. 

There  is  one  novelty  which,  I think,  I should 
mention  here,  and  that  is  the  American  patent  Avire 
seAAdng  machine,  which  is  noAV  coming  very  much 
1 into  use.  It  is  useful  for  the  fastening  of  newspapers 
and  magazines,  and  has  a neat  appearance ; but 
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the  “extra  binder”  complains  that  the  paper  is 
damaged  by  the  wire,  and  that  he,  therefore,  is 
embarrassed  when  he  comes  to  sew  a book  which 
has  been  so  treated. 

Practical  Points  connected  with  Binding. 

I have  now  finished  my  observations  on  the 
history  and  the  art  of  Bookbinding  ; but  I do  not 
like  to  break  off  without  making  a few  remarks  on 
some  practical  questions  connected  with  the  sub- 
ject, which  are  of  especial  interest  to  the  librarian. 
These,  I suppose,  I may  put  in  some  such  form  as 
this — 1.  What  shall  I bind  ? 2.  How  shall  I bind? 
and  3.  How  shall  I preserve  what  I have  bound  ? 

The  first  question  need  not  detain  us  long, 
although  it  is  one  of  considerable  interest  to  the 
librarian,  who  has  but  limited  funds  at  his  dis- 
posal. Theoretically,  everything  worth  keeping  is 
worth  binding,  but  the  cost  is  often  too  great  to 
allow  the  theory  to  be  carried  into  practice.  Many 
books  are  destroyed  which  might  be  preserved  if 
the  owners  knew  where  to  get  them  cheaply 
covered.  Newspapers  again  would  be  very  valu- 
able if  preserved  in  more  libraries,  but  the  cost  of 
binding  is  excessive,  owing  to  their  great  size. 
Some  suggestions  on  the  best  mode  of  filing  and 
preserving  newspapers  were  thrown  out  by  Mr. 
C.  P.  Russell,  in  a paper  read  before  the  Library 
Association  (Report,  1878,  p.  97). 

2.  “ How  to  bind  ” is  a question  that  covers  a 
large  number  of  different  points.  One  of  these  is 
the  treatment  of  pamphlets.  The  old  plan  was  to 
bind  as  many  as  possible  together,  but  the  incon- 
venience of  this  is  apparent;  and  in  libraries,  such 
as  the  British  Museum,  where  funds  are  abundant, 
it  is  now  the  practice  to  bind  each  tract  separately. 
Mr.  Cornelius  Walford,  who  has  a,  large  collection 
of  pamphlets,  foUows  the  same  plan,  and  manages 
to  get  a clear  lettering  on  the  back  for  the  thinnest 
volume.  I have  here  two  specimens  which  Mr. 
Walford  has  lent  me  to  illustrate  two  stages  of  his 
progress.  The  first,  although  very  thin,  has  a clear 
lettering ; the  second  shows  the  style  now  adojpted ; 
it  has  a strong  leather  back,  and  sides  of  manilla 
paper.  The  work  is  done  at  Northampton,  is  very 
inexpensive,  and  goes  by  the  name  of  the  Walford 
binding. 

Some  twenty-five  jrears  ago,  an  opinion  was 
broached  that  colour  should  be  used  as  an  indica- 
tion of  style,  and,  in  accordance  with  that  view, 
specific  colours  tvere  allocated  to  various  classes  of 
books.  Thus,  at  the  British  Museum,  historical 
books  were  bound  in  red,  theology  in  blue,  poetry 
in  y'ellow,  and  natural  history  in  green.  This 
system  had  its  advantages  when  the  books  were 
unclassified  upon  the  shelves,  but  when  all  the 
books  of  one  class  were  brought  together,  the 
general  effect  in  a library  was  very  patchy,  and 
the  advantages  of  distinctiveness  were  lost.  On 
the  whole,  I do  not  think  it  advisable  to  go  farther 
in  this  direction  than  what  was  proposed  by  Hartley 
Coleridge : — 

“ The  binding  of  a book  should  always  suit  its  com- 
plexion. Pages  venerably  yeUow  should  not  be  cased 
in  military  morocco,  but  in  sober  brown  Russia. 

Glossy,  hot-pressed  paper  looks  best  in  vellum 

The  costume  of  a volume  should  always  be  in  keeping 
with  its  subject  and  with  the  character  of  its  author. 
How  absurd  to  see  the  works  of  WiUiam  Penn  in 
flaming  scarlet,  and  George  Fox’s  journal  in  Bishop’s 
purple ! Theology  should  be  solemnly  gorgeous. 


History  should  be  ornamental,  after  the  antique  oi 
Gotliic  fashion.  Works  of  science  as  plain  as  is  con-i 
sistent  with  dignity.  Poetry,  simplex  munditiis* 

Variety  of  colour  in  the  lettering  pieces,  and 
special  selection  of  appropriate  tools,  have  also  been ! 
proposed  for  the  same  purpose  of  distinguishing 
the  subject  of  a book.  Three  points  occur  to  me 
as  of  importance  to  mention  here  : — 1.  That  the 
date  of  the  book  should  always  be  lettered  on  the 
back.  2.  That  where  more  than  one  volume, 
or  part,  is  bound  together,  the  division  should 
be  indicated  by  a difference  of  colour  on  the  fore- 
edge.  3.  That  in  the  case  of  an  index  to  several 
volumes  of  a set  being  bound  up  with  one  of  the 
volumes,  a special  red  lettering  piece  should  be 
added  to  that  volume. 

I have  already  referred  to  the  various  leathers  in 
use,  but  I may  add  here  a word  on  Russia.  This 
leather  has  very  much  gone  out  of  use  from  its  bad 
wearing  qualities.  If  a Russia-bound  book  be 
placed  on  a shelf  and  left  unused,  it  will  soon 
powder  away,  but  if  it  be  constantly  handled,  it 
will  last  as  long  as  morocco.  We  all  know  how  well 
Russia  purses  "wear,  and  the  same  may  be  said  of 
books  when  they  are  nourished  by  the  oil  of  the 
human  hand.  The  dryness  of  the  air  soon  im- 
poverishes the  leather,  but  if  watched  and  oil  added, 
before  decay  has  gone  too  far,  it  may’’  be  saved  for 
a time. 

3.  How  to  preserve  the  books  under  his  care  is 
a question  of  paramount  importance  for  the 
librarian,  and  one  that  science  should  help  him  to 
answer.  The  two  chief  causes  of  injury  to  books#, 
are  damp  and  excessive  cliyness  from  a heated 
atmosphere.  The  latter  was  an  evil  that  did  not 
trouble  our  ancestors  much,  but  they  suffered  from 
the  former  to  a greater  extent  than  we  do.  Robert 
Copeland,  speaking  of  Chaucer,  Ly^lgate,  and 
Hawes,  in  his  political  j)rologue  to  Chaucer’s 
Assembly^  of  Foules,  1530,  says — 

“Many  -R-ere  the  volumes  that  they  made,  more  or  lesse, 

Tlie3T  hokes  ye  laj’  up  tj-ll  that  the  lether  monies;” 

and  Sir  Thomas  Bodley,  in  his  directions  to  Dr, 
James,  particularly  orders  that  the  books  in  his 
library  shall  be  rubbed  with  clean  cloths,  as  a pre- 
caution against  mould  and  worms. 

Handsomely  bound  books  should  always  be  kept 
in  glass  cases ; and  how  well  this  preserves  them 
may  be  seen  any  day  in  the  Grenville  library, 
where  the  books  have  a most  superb  effect  behind 
the  glass.  It  is  most  necessary,  however,  that  the 
doors  should  be  occasionally  opened,  or  the 
moisture  that  is  sure  to  settle  on  the  inside  of  the  * 
glass  will  cause  the  works  to  become  mouldy.  Dry  i > 
heat  is  the  greatest  enemy^  to  books,  which  require  i 
proper  ventilation  as  well  as  human  beings.  Gas 
is  supposed  to  be  j)articularly  injurious  ; and,  j 
doubtless,  the  upper  portion  of  an  unventilated  i 
gas-lighted  room  is  particularly  obnoxious,  so  j 
that  books  on  shelves  near  the  ceiling  are  likely  I 
to  be  specially  injured.  As  to  other  positions,  it 
is  not  clear  that  the  heat  emitted  by  gas  is  more 
destructive  than  the  same  amount  of  impure  air 
from  other  systems  of  lighting ; in  fact,  the  library 
in  which  the  books  were  in  the  worst  state  of 
powdery  decay  I have  seen  ever,  was  placed  in 
rooms  lighted  by  lamps  and  candles.  This  ques- 
tion, although  it  has  long  been  debated,  remains  | 

still  unsettled. I 

* “ Riographia  Borealis,”  1833,  p,  537, 
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Eats  and  mice,  book-worms  and  cockroaches, 
have  done  great  damage  in  libraries,  and  it  is  often 
with  the  greatest  difficulty  that  they  are  got  rid 
of.  Mr.  Walford  was  much  troubled  by  cock- 
roaches, and  he  found  that  they  attacked,  almost 
exclusively,  the  books  bound  in  crimson  cloth.* 
Here  I end,  and  I hope  no  one  will  think  that 
much  unnecessary  fuss  has  been  made  respecting 
the  mere  outsides  of  books.  As  the  clothing  of 
the  human  being  is  something  more  than  a pro- 
tection from  cold  or  heat,  so  the  clothing  of  a 
book  should  be  sometbmg  more  than  a mere  pre- 
server. Every  one  who  appreciates  a good  book, 
wuU  wish  to  honour  it  with  the  best  binding  he 
can  afford,  and  thus  show  without  words  his  high 
opinion  of  his  loved  companion. 


Appexdix. 

The  history  of  Bookbinding  has  still  to  be 
written,  but  much  material  has,  at  different  times, 
been  collected  for  the  purpose,  and  I will,  without 
pretending  to  anykmd  of  completeness,  notice  some 
few  of  the  contributions  on  the  subject  that  have 
come  under  my  notice.  J ohn  Bagford,  the  book- 
seller, who  died  in  the  early  part  of  the  last  cen- 
tury, made  a collection  of  specimens  of  bindings 
(mostly  of  stamped  calf),  which  he  stripped  off 
the  books  themselves.  These  are  in  the  Manu- 
script Department  of  the  British  Museum,  where 
there  are  also  a large  number  of  fine  specimens  of 
early  bindings,  w'hich  have  been  specially  cata- 
logued in  the  classed  catalogue  of  manuscrijjts 
under  the  division  of  drawings.  Dibdin’s  “ Biblio- 
graphical Decameron,”  1817,  contains  much  infor- 
mation about  Binding  and  Binders,  but  Mr.  Charles 
Tuckett  was  one  of  the  first  to  make  arrangements 
for  the  i3ublication  of  fac-similes  of  fine  bindings, 
and,  in  1846,  he  issued  the  first  part  of  a w'ork, 
entitled  “ Specimens  of  Ancient  and  Modern  Bind- 
ing, selected  from  the  Library  of  the  British 
Museum,  with  an  Introduction  containing  the 
History  of  Bookbinding  from  the  Earliest  Period 
to  the  Present  Time.”  The  book  did  not  meet 
with  sufficient  recognition,  and  eight  plates  only 
were  published.  The  history  of  Bookbinding, 
therefore,  never  saw  the  light.  About  this  time 
Mr.  Joseph  Cundall  read  a paper  before  the  Society 
of  Arts  on  “ Decorative  Art  Applied  tp  Bookbind- 
ing,” which  w'as  printed  in  the  Transactions,  and 
illustrated  with  some  fine  specimens.  Several 
years  after  (1862),  Mr.  Libri  published  his  “ Monu- 
ments Inedits  on  pen  connus,”  w'hich  contains 
coloured  lithographic  representations  of  a large 
and  very  fine  collection  of  historical  bookbindings. 

About  the  same  time  as  Mr.  Libri’s  work 
appeared  in  London,  a magnificent  series  of 
engravings  of  choice  bindings  was  being  issued 
periodically  by  MM.  Techener,  under  the  title  of 
“ Histoire  de  la  Biblioj)hilie.”  This  was  left  in- 
complete, but  it  contains  a superb  series  of  speci- 
mens, and  its  only  fault  is  that  the  engravings  are 
too  good  as  works  of  art  themselves  to  give  a 
thoroughly  accurate  idea  of  the  books. 

In  1864,  was  published  “ L'Art  de  la  Eeliure 
en  France  aux  derniers  siocles,”  by  Edouard 
Fournier;  in  1869,  the  “Album  de  Eeliure,” 
by  the  Bibliophile  Julien,  and  in  1879  appeared 

• “On  Binding  of  Books  for  Public  and  Private  Libraries.” 
Transactions  of  the  Conference  of  Libraries,  1877,  p.  116. 


“ La  Eeliure  Ancienne  et  Moderne,”  with  an  in- 
troduction by  Gustave  Brunet. 

In  Germany,  a little  book  has  appeared,  entitled 
“ Ew’-olf  Buchbinder,  von  Schmidt-Weissenfels,” 
and,  in  1878,  a large  work,  consisting  of  artistic 
designs  for  binding,  was  commenced  at  Stuttgart, 
entitled  “Moderne  Bucheiubande,  von  Gustav 
Fritzsche,”  but,  not  having  sufficient  support,  it 
ceased  with  the  fourth  nurnbej. 

The  most  marvellous  reproductions  of  fine  book- 
covers  are,  however,  to  bo  seen  in  the  Balletin  of 
Messrs.  Morgand  and  Fatout,  booksellers  in  Paris, 
to  whom  I am  indebted  for  two  of  the  x^Htes 
illustrating  this  paper.  This  catalogue  contains 
several  cuts  in  black  and  white,  and  also  many 
coloured  photo-lithographs  of  surprising  excellence. 
One  of  these,  inserted  opposite  to  x>age  714  may  be 
looked  at  until  the  eye  fancies  it  secs  the  book 
itself.  One  of  the  latest  books  on  the  subject  of 
Bookbinding  is  a treatise  by  Mr.  J.  W.  Zaehnsdorf, 
published  last  year.  Mr.  Zaehnsdorf  has  kindly 
lent  me  two  blocks  out  of  his  book  to  illustrate 
this  x)aper. 


DISCUSSION. 

The  Chairman  said  he  trusted  that  aU  present  were 
lovers  of  books,  and  liked  to  see  them  clothed  in  an 
ornamental  and  appropriate  style.  There  were  one  or 
two  points  which  Mr.  Wheatley  had  x>assed  over  rather 
hghtly,  on  which,  possibly,  some  gentlemen  present 
might  offer  some  remarks.  He  might  mention  one 
I great  amatem’  of  binding,  who  seemed  to  have  eseax^ed 
Mr.  Wheatley’s  attention— which  he  might  easily  have 
done,  as  his  books  had  only  lately  come  into  vogue — a 
certain  Baron  de  Longex)ierre,  who  lived  towards  the 
end  of  the  17th  and  beginningof  the  18th  century.  He 
was  a literary  man,  and  wrote  several  dramas,  which 
were  all  of  them  damned  until  he  fell  back  on  the  stock 
subject  of  Medea,  in  which  he  was  successful.  He 
was  so  elated  with  his  success  that  he  determined  to 
have  aU  liis  books  ornamented  with  the  golden 
fleece.  They  wei’e  most  charmingly  boimd  in 
morocco  of  various  colours,  and  in  the  centre  and 
corners  of  each  cover  he  had  a golden  fleece  stamx>ed. 
These  books  had  lately  become  quite  the  ra.ge,  and  a small 
specimen  would  sell  for  £150  to  £200.  With  reference 
to  ancient  bookbinding,  a subject  which  did  not  seem 
very  well  knovnu,  there  was  a book  published  b}'' 
Schwarzius,  being  a collection  of  dissertations  delivered 
between  1705  and  1716,  at  Altdorf;  which  was  after- 
wards re-edited  and  published  by  Dr.  Lenschner,  at 
Leipsic,  in  1756.  Any  one  interested  in  this  branch  cf 
the  subject,  might  refer  to  it  with  conff deuce,  and 
would  find  in  it  a perfect  mine  of  learning. 

Mr.  Weale  said  he  had  x^aid  great  attention  to  early 
leather  bindings,  and  would  venture  to  point  out  one  or 
two  inacciu'acies  in  the  x^aper.  It  could  hardly  be*  said 
that  Germany  had  x^^’oJ^ced  the  most  remarkable 
stamped  leather  bindings,  for  he  claimed  that 
honour  for  Holland  and  Belgium,  the  earliest  he 
had  met  with  dating  from  the  beginning-  of  the  14th 
century.  The  earliest  with  names  dated  from  the 
end  of  the  14th  century  ; and  at  that  time  Utrecht  had 
several  binders  who  produced  most  remarkable  works. 
Binders  from  Utrecht  afterwards  settled  in  the 
Low  Countries— at  Bruges,  Cambray,  and  other 
X^laces ; and  from  the  archives,  he  had  been  able  to 
identify  some  books,  and  trace  the  marks  of  some 
of  these  artists.  He  also  found  that  Avhen  these 
men  died,  it  was  the  practice  to  sell  their  tools, 
and  in  tliis  way  the  fact  that  at  Basle  and  other 
places  the  same  designs  were  used,  was  accounted  for. 
No  mention  had  been  made  of  the  style  called  cuir- 
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bouilli,  a specialty  of  Nuremberg  and  Bruges,  which 
was  remarkably  light,  boards  not  being  used,  and  very 
durable.  He  had  a photograph  of  some  specimens  in 
the  Grermanic  Museum  at  Nuremberg,  and  the  Imperial 
collection  at  Vienna.  He  would  also  remark  that  the 
statement  that  the  names  of  the  French  binders  were 
very  little  known  could  not  be  applied  to  the  loth  cen- 
tury ; the  binders  of  Cambray,  Lisle,  Paris,  Amiens, 
Arras,  and  Valenciennes  could  be  obtained  from  the 
wardrobe  accounts  of  the  Dukes  of  Burgundy,  and  by 
the  same  means  the  marks  of  many  of  these  binders 
could  be  identified.  At  a later  date,  Laurin  had  his 
own  peculiar  style,  somewhat  akin  to  G-rolier,  but,  he 
thought,  superior,  being  rather  more  simple.  As  regards 
Spanish  bindings,  he  considered  those  of  Saragossa  and 
Seville  remarkable  for  their  great  beauty  ; they  were 
very  scarce,  but  he  could  show  a rubbing  of  a Saragossa 
binding,  of  loll,  remarkable  for  its  elegance.  Instances 
of  a similar  style  occurred  in  Italy,  and  led  to  the 
belief  that  the  art  was  introduced  into  Spain  from  that 
country.  There  could  be  no  doubt  that  the  reason 
early  books  v/ere  not  lettered  on  the  back  was  because  it 
was  usual  to  turn  the  fronts  outwards ; and  it  was  an 
interesting  question  at  what  date  the  charge  in  this 
habit  took  place.  He  once  came  across  a picture 
dated  in  1676,  of  the  interior  of  a library,  in  which  the 
books  stood  edge  outwards,  and  he  should  like  to  know 
if  this  was  the  latest  known  instance.  Much  light 
might  be  throv.m  on  such  questions  by  an  exa,mination 
of  pictures.  There  was  little  doubt  that  Caxton  ob- 
tained his  notions  of  bookbinding  where  he  learned 
printing,  at  Bruges,  and  the  dragon  and  rose  which  he 
used  were  extremely  like  the  marks  used  b;y  the  binder 
of  that  city,  who  worked  for  Margaret  of  York. 

Mr.  Christopher  Cooke  said  there  were  references  to 
Eoger Payne  in  “Nichols’  Literary  Anecdotes,”  vol.  3, 
and  in  the  “ G-entleman’s  Magazine,”  for  December, 
1797.  Mr.  Cundall  had  also  referred  to  him  in  a lecture 
given  before  that  Society  in  1847,  wherein  he  spoke  of 
him  as  being  without  either  a rival  or  successor.  In  the 
Archeological  Journal^  vol.  18,  and  in  the  Transactions  of 
the  Archeological  Society  for  1860,  there  were  some 
very  curious  books  mentioned  as  being  preserved  in  the 
library  at  Westminster  Abbey.  He  should  like  to  know 
if  there  was  any  truth  in  the  assertion  that  the  electric 
light  was  injurious  to  books. 

The  Chairman  remarkedthat  there  had  been  no  damage 
done  to  the  books  in  the  British  Museum  by  the  electric 
light. 

Mr.  Cornelius  Walford  said  he  had  gone  through 
nearly  all  the  phases  of  biblomania  with  regard  to  book- 
binding. First  of  all  he  looked  upon  it  as  a fine  art, 
but  he  found  it  very  expensive  in  this  point  of  view,  and 
came  to  the  conclusion  that  it  ought  to  be  a useful  art ; 
but  when  one  had  a large  library,  it  became  very  diffi- 
cult to  arrange  all  the  books  so  as  to  find  them  when 
one  wanted  them.  It  was  in  that  sense  that  his  atten- 
tion was  first  directed  to  bindings.  Like  many  others, 
he  used  to  bind  a number  of  pamphlets  together,  and  it 
was  necessary  then  to  maintain,  as  far  as  possible,  the 
individuality  of  the  pamphlets.  For  that  purpose  the 
edges  should  not  be  cut,  so  that  when  the  volume  was 
opened  the  different  pamphlets  appeared  separate.  But 
then  he  found  that  when  you  thought  you  had  made  a 
complete  collection  on  one  subject,  there  were  always 
some  left  out,  and  eventually  he  had  to  adopt  the  plan 
of  binding  each  one  separately.  Then  came  the  diffi- 
culty of  expense.  He  liked  a book  to  look  hand- 
some, and  to  feel  like  a work  of  art,  but  to  bind 
them  in  the  style  like  one  he  had  in  his  hand, 
cest  10s.  6d.  each,  which  came  rather  heavy  when  there 
were  a large  number.  He  had,  therefore,  tried  one  style 
after  another,  until  he  adopted  the  one  referred  to  in 
the  paper,  which  cost  about  Is.  4d.,  by  having  a number 
done  at  one  time.  He  found  black  leather  bring  up 
the  lettering  better  than  anything  else.  Coloured  bind- 


ings, which  he  had  tried,  was  in  some  cases  a failure, 
though  it  had  only  been  carried  to  a certain  length,  as  in 
bindmg  Parliamentary  books  light  blue,  books  on 
Ireland  green,  and  so  on ; but  bmding  in  colours  by 
subjects,  was  in  his  oj)inion,  a mistake.  He  advised 
those  who  had  not  done  so,  to  take  an  opportunity  of 
inspecting  Archbishop  Williams’s  library,  at  West- 
minster, but  they  must  take  care  not  to  get  locked  in, 
as  happened  to  one  gentleman,  who  was  shut  in  and  for- 
gotten. Vellum  had  many  advantages,  one  of  which  was 
that  the  contents  of  the  volume  could  be  easily  written 
on  the  back.  There  were  some  splendid  specimens  of 
gilding  inside  the  covers  in  the  Advocates’  Library  at 
Edinburgh,  and  also  in  the  Bodleian  Library,  so  that 
the  only  wonder  was  where  the  money  could  have  come 
from  to  j)ay  for  such  luxury.  For  practical  purposes,  he 
thought  such  expensive  binding  was  a mistake,  as  it  made 
the  books  only  fit  to  be  looked  at,  instead  of  being  used. 

The  Chairman  thought  it  might  interest  the  meeting 
to  know  the  titles  of  some  of  Mr.  Walford’ s books, 
which  he  had  so  carefully  boimd;  one  was — “Two 
Godly  and  profitable  sermons,  earnestly  inveighing 
against  the  sins  of  this  land  in  general,  and,  in  par- 
ticular, against  the  sins  of  this  City  of  London ; 
preached  in  the  City  of  London  by  Thomas  Hopkins, 
&c. , 1615.”  Another  was  against  usury,  having  a wood- 
cut  on  the  title  page,  with  a label  proceeding  from  the 
mouth  of  the  usurer,  ‘ ‘ I say,  I will  have  all ; both  use 
and  principall.”  Amother  on  astrology  ; and  another 
on  life  assurance,  on  which  he  believed  Mr.  Walford  was 
a great  authority. 

Mr.  Walford  observed  that  he  had  a large  collection 
of  sermons,  but  he  did  not  buy  them  to  read,  but  to 
illustrate  different  events  in  English  history.  On  the 
Fire  of  London  there  were  600  or  700  sermons  preached, 
one  man  alone  having  preached  300.  He  had  looked 
through  some  of  these  sermons,  but  never  found  a 
single  spark  of  light  or  intellect  in  any  of  them,  and, 
as  a rule,  they  did  not  even  contain  any  information  on 
the  subject  they  were  supposed  to  illustrate. 

Mr.  Bradshaw  (Cambridge)  had  some  doubt  about 
there  being  any  specimens  of  Caxton’ s time  in  limp 
vellum  ; those  referred  to  by  Mr.  Blades  had  probably 
been  re-bound  when  the  boards  got  worm  eaten.  What 
he  should  like  to  see  above  everything,  and  perhaps  the 
Chairman  might  do  something  in  that  way,  would  be  a 
collection  of  specimens  historically  arranged,  showing 
the  various  styles  at  the  different  dates.  Such  a thing 
might  be  arranged  in  the  British  Museum,  or  perhaps 
even  better  at  one  of  the  Universities.  For  instance, 
at  the  University  Library,  Cambridge,  they  had  books 
which  were  given  them  in  1424.  Most  of  the  valuable 
books  had  been  re -bound,  but  some  remained  in 
their  original  condition  ; and  he  wanted  to  be  able, 
when  he  took  a book  in  his  hand,  to  teU  almost  the 
decade  in  which  it  was  bound.  He  had  given  some 
attention  to  the  early  English  binders,  and  had  been 
much  assisted  by  the  fragments  used  in  the  binding. 
He  understood  now  that  care  was  taken  in  the  Museum, 
when  such  fragments  were  taken  from  a book  re-bound, 
to  state  what  book  they  came  from ; but  formerly  this 
precaution  was  neglected,  and  even  now  it  was  so  in 
many  places.  He  had  recovered  specimens  of  Caxton 
and  be  Worde,  simply  from  finding  printers’  waste  in 
the  binding.  He  found,  in  one  book,  a fragment, 
printed  by  Lettou,  the  ffist  printer  of  the  City  of 
London ; and  on  going  to  Oxford,  and  looking  at  some 
other  books  by  the  printer,  he  recognised  the  same 
tooling  at  once.  With  very  little  difficulty,  he  could 
trace  the  chang’e  from  1480  to  1490  to  1500,  and  then  a 
totally  different  style  again  in  1510  and  1520.  If  an 
exhibition  could  be  formed,  showing  the  sequence  of 
patterns  and  style,  it  would  be  very  useful ; because,  in 
binding  books,  if  you  imitated  at  all,  it  was  very  desirable 
to  imitate  the  right  style  of  the  period.  He  only  knew 
one  man  who  had  done  anything  in  this  way,  and  that 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Apkil  16,  1880. 


465 


was  the  librarian  at  Ghent.  It  was  also  very  im- 
portant that  more  attention  should  be  paid  to  the  for- 
warding ; many  binders  looked  upon  books  merely  as 
pieces  of  fux-nitui-e,  with  a magnificent  outside.  He 
remembered  a specimen  of  Paris  binding  in  the 
British  Museum,  which  showed  the  falsification 
sometimes  resorted  to.  It  was  one  of  those  beauti- 
ful Bruges  books  which  were  exceedingly  costly,  in 
which  missing  leaves  had  been  supplied.  The  binder, 
having  an  idea  that  the  old  printers  always  ^Dut  a blank 
at  the  beginning-,  when  there  was  no  title — the  fact 
being  that  this  particular  printer  never  did — forged  a 
blank  leaf,  of  the  same  paper  as  the  body  of  the  book, 
and  even  put  a “set-ofi”  on  it  to  make  it  look  real. 
On  examining  it  with  a glass,  however,  it  was  seen  to  be 
a set-off  from  one  of  the  fac-simile  leaves  in  the  book,  and 
I not  from  the  first  page  at  all.  The  new  wire  system  of 
i binding  was  very  troublesome  when  a book  had  to  be 
t re -bound.  No  doubt  good  binding  was  expensive,  but 
I no  one  would  grudge  the  money  for  good  binding  if  it 
could  be  got. 

Mr.  George  Simpson,  as  a master  bookbinder  of  some 
standing,  could  not  sit  still  to  hear  it  said  that  there 
were  few  bookbinders  in  London  who  could  honestl}^ 
forward  a book.  There  were  bi-ethren  of  his  in  the  room 
who  loved  their  trade,  as  the  artists  of  old  loved  theirs, 
who  carefully  watched  every  stage  in  the  process  wp  to 
the  finishing,  and  were  determined  to  be  in  no  point 
behind  the  best  of  their  predecessors.  When  anyone 
complained  of  bookbinders  not  turning  out  strong  work, 
they  should  go  to  their  masters  and  ask  how  they  paid 
for  it.  Modem  bookbinding,  with  its  gaudy  covers,  was 
frequently  done  merely  for  the  purpose  of  selling,  and 
the  sooner  it  fell  to  pieces,  so  much  the  better  for  the 
publisher,  who  grudged  the  binder  the  farthing  or. 
half -farthing  required  to  sew  it  strongly  enough  to 
bear  once  or  twice  reading.  As  a bookbinder,  he  loved 
his  trade,  and  in  his  own  house  he  only  cared  to  handle 
books  which  were  well  bound.  He  would  not  use  a 
hymn-book  badly  boimd,  any  more  than  any  gentleman 
who  had  made  the  art  a study.  He  would  leave  the 
artistic  side  of  the  question  to  those  who  understood  it 
better,  but  he  must  protest  against  the  statement  that, 
as  a mechanical  art,  bookbinding  -was  dead  and  gone. 

Mr.  Bernard  Quaritch  said  he  had  an  immense  collec- 
tion of  old  bindings,  and  knew  something  about  them. 
Bindings  might  be  divided  into  two  main  divisions— 
those  which  already  existed,  and  those  which  collec- 
tors wished  to  liave  executed.  As  to  the  past,  no 
doubt  bindings  were  produced  cliiefly  for  very  rich 
men,  such  as  kings  and  nobles,  and  ecclesiastical 
corporations,  and  from  the  earliest  times  the  cost  of  the 
ai-t  had  been  very  considerable.  That  was  the  reason 
why  old  bindings,  generally  speaking,  were  infinitely 
superior  to  those  of  the  present  day  ; some  of  them  cost 
hundreds  of  pounds  of  our  money.  The  French  bind- 
ing from  Grolier’s  time  had  been  very  good,  but  all 
the  great  collectors  paid  very  handsomely  for  their  work, 
and  that  was  why  it  survived  now.  If  collectors  of  the 
present  day  were  equally  liberal,  no  doubt  artists  would 
be  found  in  England  to  equal  anything  in  the  past. 
The  reason  why  France  liadbeen  so  famous  in  this  matter 
was,  that  the  French  nobles  were  a fine  body  of  men,  of 
artistic  taste,  such  as  existed  nowhere  in  Europe.  That  was 
why  their  books  commanded  such  a price  now  in  France, 
where  book -collecting  was  carried  on  much  more  exten- 
sively than  in  England,  to  say  nothing  of  Germany, 
where  they  only  read  them.  There  were  stiU  English 
artists,  though  they  had  not  been  mentioned  ; such  as 
Riviere,  who,  he  was  S’are,  lost  money  by  some  of  his 
work ; and  Zaehnsdorf ; and,  above  all,  Francis 
Bedford,  whom  he  considered  the  greatest  artist  in 
bookbinding  that  England,  or  any  other  country,  had 
ever  produced.  He  could  show  specimens  of  his  work, 
which  8urp3s.sed  any  French  binding  he  had  ever 
i»eep.  except  ip  age.  Bedford  was  formerly  with 


Lewis,  who  was  the  founder  of  the  style  which 
Kiriere  and  Bedford  now  repeated.  Riviere’s  style  was 
more  ornamental,  but  Bedford’s  was  more  chaste.  His 
work  ought  to  be  examined  from  the  very  beginning  to 
understand  its  excellence.  In  the  first  idace,  he  paid 
higher  wages  than  anyone  in  London,  and  the  result 
was  that  every  part  of  the  work  was  done  with  a care 
and  accuracy  which  other  men  could  not  afford.  The 
way  in  which  he  bound  old  books  was  marvellous.  If 
they  saw  old  books  in  the  state  in  which  they  came 
from  a sale,  they  would  hardly  believe  it  possible  to 
turn  such  a wreck  into  a handsome  book.  Mr.  Bedford 
first  pulled  the  book  to  pieces,  each  leaf  being  treated 
separately ; it  was  then  dipped  into  size  and 
water,  washed  and  dried  ; then  mended,  and  the 
art  of  mending  was  one  of  extreme  delicacy  ; 
there  were  not  three  people  in  England  who  could 
mend  a book  properly.  Then  there  would  be, 
perhaps,  a word  or  a letter  missing  here  and  there, 
which  the  fac-simileist  had  to  supply  ; then  the  pages 
were  brought  into  line,  some  having  a bit  put  on  the 
top  and  some  on  the  bottom,  which  again  was  a most 
difficult  and  delicate  operation  ; then  it  was  cai-efullv 
stitched  and  covered,  and,  lastly,  came  the  gilding  and 
lettering.  On  this  Mr.  Bedford  bestowed  an  immense 
amount  of  care,  which  had  to  be  paid  for.  For  the  last 
three  or  four  years  he  had  been  ill,  and  had  actually 
examined  the  books  and  superintended  his  workmen 
from  a sick  bed.  He  (Mr.  Quaritch)  had  often  said  to  him, 

‘ ‘ The  world  can  easily  spare  me,  but  it  cannot  spare  a man 
like  you  ; ’ ’ and  he  thought  it  only  right  on  such  an 
occasion  that  some  honour  should  be  paid  to  a man 
whom  he  considered  the  first  bookbinder,  not  only  in 
England,  but  in  Europe. 

Mr.  Weale  said  they  heard  a great  deal  about  the 
penuriousness  of  amateurs  now-a-days,  b'at  there  was 
one  fact  which  could  not  be  disputed,  and  could  be 
proved  by  an  examination  of  Flemish  and  Hutch  books 
and  church  accoxints,  that  the  ordinary  bindings  in 
stamped  calf  with  gilt  edges,  in  old  times,  never  ex- 
ceeded half  the  price  of  the  book  itself,  and  generally 
did  not  exceed  one  third.  Now,  the  difficulty  was  to 
get  a book  bound  for  anything  less  than  it  cost,  and 
these  old  books  were  solid.  He  had  breviaries  in  his 
possession,  which  he  could  prove  to  have  been  in  use  for 
20  or  30  years,  which  were  perfect,  but  he  never  found 
anyone  now  who  could  bind  a prayer-book  which  would 
last  ten  years  if  used  every  day. 

Mr.  Quaritch  said  the  common  run  of  bindings  did 
not  interest  him  at  all ; his  remarks  referred  to  books  of 
the  highest  intrinsic  value  commercially.  A book  worth 
£10  or  £20  certainly  deserved  an  equal  expenditure  for 
binding.  Indeed,  an  old  book,  much  dilapidated,  would 
cost  as  much  as  that  for  mending.  He  did  not  think 
the  public  had  any  right  to  find  fault  with  bookbinders’ 
charges. 

I he  Chairman  remarked  that  bookbinding  was  done 
cheaply  in  England,  as  compared  with  France.  He 
remembered,  some  20  years  ago,  a gentleman  calling  at 
the  British  Museum  to  see  some  of  the  bookbinding ; 
he  looked  at  several  specimens,  but  did  not  seem  to  think 
very  much  of  them,  and  at  last  he  took  some  out  of  his 
pocket,  which  he  had  had  bound  in  Paris,  as  he  said 
very  cheaply,  because  he  knew  the  binder.  They  were 
certainly  very  nicely  bound,  and  on  being  asked 
what  the  cost  was,  he  said  he  had  them  done 
very  cheaply,  and  only  paid  £20  for  a very  small  one  ; 
an  old  French  poem,  of  no  particular  value.  He  expati- 
ated on  the  advantage  of  being  personally  acquainted 
with  the  binder,  not  ordy  in  regard  to  price,  but  also 
as  preventing  delay,  for  he  said  he  had  not  to  wait 
more  than  three  months  for  that  one,  which  was  of 
importance  to  him,  as  he  was  just  going  to  America, 
He  was  an  Irishman,  and  he  hved  alternately  in 
PariSj  anrl  amongst  the  North  AJUerican  Indians, 
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amongst  savages,  and  in  tlie  highest  degree  of  refine- 
ment. 

Mr.  Quaritch  did  not  think  £20  too  much  to  pay  for  a 
specimen  of  Trantz-Bauzonnet.  That  artist  did  nearly 
all  the  work  himself,  and,  consequently,  could  not  do 
very  much,  and  required  a high  price.  Mr.  Turner 
had  some  books  bound  by  him,  and  had  to  wait  a long 
dime,  and  Baron  James  Rothscliild  paid  any  price  for 
his  bindings.  Capet’s  work  was  nearly  as  good,  and  he 
only  charged  from  £4  to  £10  for  a small  volume,  such 
as  the  Chairman  had  referred  to.  He  recommended 
gentlemen  who  had  good  books  to  take  them  to  a good 
Mnder,  and  then  they  would  always  fetch  a good  price 
if  they  came  to  be  sold. 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr. 
Wheatley,  which  was  seconded  by  Mr.  Walford. 

Mr.  Wheatley,  in  reply,  said  that  there  were  several 
points  raised  in  the  discussion  which  he  should  have 
liked  to  have  alluded  to,  but  time  would  not  admit  of 
his  doing  so.  He  expressed  his  thanks  for  the  kind 
manner  with  which  his  paper  had  been  received,  and 
said  it  was  a particular  gratification  to  have  an  oppor- 
tunity of  thanking  those  who  had  so  kindly  assisted  him. 
He  felt  sure  that  the  meeting,  when  they  looked  at  the 
beautiful  collection  of  bindings  brought  together  for 
their  inspection,  would  agree  with  him  how  much  they 
were  indebted  to  those  who  had  so  kindly  lent  their 
treasures.  Thanks  were  more  especially  due  to  Sir 
Philip  Cunliffe  Owen  for  the  fine  collection  of  books  from 
the  South  Kensington  Museum ; to  Mr.  P.  S.  Turner, 
for  some  most  important  examples  of  celebrated  collec- 
tions; to  Hr.  Bird  wood,  for  some  Indian-bound  books 
from  the  India-ofhce;  to  Mr.  Bain,  for  two  costly 
volumes ; to  Messrs.  Sotheran  and  Company  for 
gome  rich  old  bindings ; to  Messrs.  J.  and  J. 
Leighton,  for  some  fine  bindings  and  illustrative 
specimens  ; to  Mr.  Piviere,  for  some  particularly  hand- 
some examples  of  his  binding  ; and  to  Mr.  Zaehnsdorf, 
both  for  specimens  of  his  own  skill,  and  for  some  grand 
old  bindings.  Also  to  Mr.  Cundall,  for  some  excellent 
photographs  ; and  to  Mr.  John  Leighton,  for  rubbings 
and  various  specimens.  He  also  wished  to  thank  the 
Chairman,  and  Mr.  Pletcher,  of  the  British  Museum 
for  their  kind  assistance  in  pointing  out  to  him  some  of 
the  Bibliopegistic  treasures  of  the  British  Museum. 


CATALOaUE  OF  THE  SPECIMENS  OF  BINDING 
LENT  EOP  EXHIBITION. 

German. 

Flores  Musice.  Quarto.  Wooden  boards  ; ornamental 
stamped  vellum  back.  Lent  by  Mr.  Zaehnsdorf. 
Strabo.  1549.  Elaborate  stamped  brown  calf,  on  wooden 
boards.  Lent  by  Mr.  Zaehnsdorf. 

Strauch,  Predigten.  1683.  Folio.  Brown  calf,  with 
ornamental  brass  bosses,  corners,  and  clasps.  Lent 
by  Mr.  Zaehnsdorf. 

The  following  three  books,  and  fifteen  other  specimens 
of  fine  bindings,  described  in  the  following  list,  were 
lent  by  Sir  Philip  Cunliffe  Owen,  K.C.M.G.,  C.B., 
from  the  South  Kensington  Museum : — 

Lutheran  Bible,  printed  at  Jena,  1564.  Binding  covered 
with  gold  tooling,  a coat  of  arms  emblazoned  on 
either  side  ; the  edges  gilt  and  gau  fre,  with  birds  and 
flowers,  and  the  same  coat  of  arms.  Dated  1583. 

Mar.  Eabii  Quintiliani  Declamationes.  Lyons,  1530. 
In  binding  of  dark  browm  calf ; on  each  side  a 
medallion  of  Charles  V. , his  shield,  device,  and  motto 
in  blind  tooling.  About  1530-40. 

Flemish. 

Oflicium  Beatse  Mariae  Virginis.  Antwerp,  1625.  In 
binding  of  olive  morocco  ; the  back  and  sides  orna- 
mented with  gilt  tooling,  fastened  with  silver  clasps. 


Spanish.  |h 

Maria  de  Zayas  y Sotomayor.  Novelas.  1650.  4to. 
Olive  morocco,  with  the  arms  of  President  de  Menars 
subsequently  stamped  on  the  sides.  Lent  by  Mr.  P.  ;ll 
S.  Turner. 

Italian. 

In  manuscript,  ‘ ‘ Questio  de  distinctione  Attributorum  « 
Dei.”  In  red  calf  binding,  with  gold  tooling  ; shield  | 
of  arms  in  colours  on  the  centre  of  each  side,  the  edges  k 
gilt  and  gauffre.  16th  century.  ' f 

Arme  (Andrea  dall’)  Emblemi  e Sonetti.  Oblong  small 
quarto.  In  the  original  binding,  the  sides  covered  with  r 
gold  tooling ; ‘ ‘ fan  ’ ’ pattern  in  corners.  1 6th  century.  ' i 

Manuscript,  on  vellum,  in  Italian,  relating  to  the  Piario  j 
family,  in  morocco  leather  binding,  executed  at  | 
Pome,  with  the  arms  of  a Cardinal  as  the  centre  I 
ornament  on  either  side.  Date  of  MS  , 1683.  | 

Marlyi’ologium  Pomanum.  Venice,  1673.  Bound  in  ( 
crimson  morocco,  with  gilt  tooling,  ‘ ‘ fan  ’ ’ pattern  j 
in  corners  ; gilt  metal  clasps.  Venetian. 

Backgammon  IBoard,  covered  with  old  red  morocco  t 
leather  in  the  form  of  a book  cover,  stamped  with  the  \ 
Medici  arms  on  each  side  ; “fan”  pattern  in  corners.  I 

Poesie  di  Lodovico  Casale , 8vo.  Pome,  1670.  Bound  j 
in  crimson  morocco,  wdth  gold  toohng.  On  each  side  | 
are  the  arms  of  Pope  Clement  X.  Dated  1670. 

The  above  six  volumes  from  South  Kensington 

Museum. 

Petra,  Commentaria,  1693.  Folio.  Ped  morroco,  with 
elaborate  floreated  design  in  gold  on  sides,  and  arms 
of  a Pope.  Lent  by  Messrs.  Sotheran  and  Co. 

Ansaldus  de  Ansaldis,  Decisiones,  1710.  Folio.  Ped 
morocco,  fully  gilt,  wdth  the  fan  patterns  in  the 
corners,  and  the  arms  of  Pope  Clement,  to  whom  the 
book  is  dedicated,  in  the  centre.  Lent  by  Messrs. 
Sotheran  and  Co. 

French. 

Macrobius.  1501.  Folio.  Browm  calf,  ornamented  on 
the  side  with  interlaced  work  in  gold  and  black. 
From  the  Grolier  collection,  with  the  inscrijition, 

“ lo.  Grolierii  et  Ami  corum.”  Lent  by  Mr.  P.  S. 
Turner. 

Themistii  Opera.  1534.  Folio.  Brown  morocco.  From 
the  collection  of  Henry  II.  and  Diana  of  Poictiers, 
wdth  the  Poyal  arms  and  H.,  surmounted  with  a 
crown  and  Diana’s  monogram  and  device,  the  crescent 
moon,  in  gilt,  on  the  side.  Lent  by  Mr.  P.  S. 
Turner. 

Citolini,  La  Tipocosmia.  1561.  Vellum  gilt,  with  the 
arms  of  De  Thou  alone,  when  he  was  bachelor,  on 
the  side.  Lent  by  Mr.  P.  S.  Turner. 

Podriguez  Bulla  de  la  Sanata  Cruzada.  1592.  Browm 
sheep,  with  the  arms  of  De  Thou,  and  his  first  wife, 
Marie,  on  the  side,  and  their  united  monogram.  Lent 
by  Mr.  P.  S.  Turner. 

Summonte,  Historia  di  Napoli.  1640.  4to.  Ped  j 
morocco,  with  medallions  on  sides  containing  two  I 
shields  of  arms,  and  De  Thou’s  monogram  on  back. 
Lent  by  Mr.  Zaehnsdorf. 

Conringius,  de  Sanguine.  1646.  12mo.  Veait  fauve, 

with  the  double  shield  of  arms  and  monogram  as  used 
by  the  President  De  Thou’s  son.  Lent  by  the  Poyal 
Medical  and  Chirurgical  Society. 

Gyllius,  de  Bosporo  Thracio.  1661.  8vo.  Ped  morocco, 
with  shield  of  arms  on  the  side,  and  monogram  on 
the  back,  as  used  by  the  younger  De  Thou.  Lent  by 
Mr.  B.  R.  Wheatley. 

Psalmorum  Davidis  translatio.  P.  Stephens,  1556. 
Grolier  binding  in  morocco  of  different  colours,  with 
gilt  leaves,  gauffre.  From  South  Kensington 
Museum. 

Missale  Pomanum.  Antwerp,  1577.  In  brown  calf  ■ 
binding,  with  gilt  tooling  and  coloured  strap  work  in 
the  Grolier  style.  From  South  Kensington  Museum. 
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L.  Psalmorum  Liber.  Lyons,  1542.  In  brown  calf  bind- 
ing in  the  Grolier  style,  with  strap  work  of  coloured 
leather,  the  edges  gilt  and  stamped.  From  South 
Kensington  Museimi. 

L’Oflicede  la  Yierge  Marie.  Paris,  1596.  12mo.  Bound 
in  olive  morocco,  tooled  and  gilt  with  devices  of 
Marguerite  de  Valois.  From  South  Kensington 
Museum. 

Du  Be.  Medicina  Theoretica.  1671.  12mo.  Bed 

morocco,  covered  with  Jieur-de-lys.  Lent  by  the 
Eoyal  Medical  and  Chirurgical  Society. 

Plinii  HistoriaKaturalis.  1635.  Red  morocco,  by  Le 
Gascon,  from  the  Library  of  Kenelm  Digby,  with  his 
anus  quartered  with  those  of  his  wife,  Veuetia.  Lent 
by  Mr.  R.  S.  Turner. 

From  South  Kensington  Museum : — 

Pretiosa  Margarita.  Alduf),  1546.  Sm.  8vo.  Red 
morocco,  with  gilt  floral  border.  Bound  by  De  Roine. 
From  the  MacCarthy  collection.  Lent  by  the  Royal 
Medical  and  Chii’urgical  Society. 

Keeker,  Les  Finances  de  la  France.  1874.  8\'o.  Red 

morocco,  by  De  Rome.  Lent  by  Mt.  B.  R.  Wheatley. 

Book  Cover.  Vellum,  diapered  ys'iihjleurs-de-lys,  alter- 
nating with  crowned  L’s  ; probably  the  binding  of  a 
book  belonging  to  Louis  XIII.  About  1630. 

ExGLisir. 

Old  Bindings. 

Manuscript,  on  vellum,  of  the  early  part  of  the  15th 
century,  in  wooden  boards  with  vellum  back,  from 
the  Abbey  of  Kenilworth.  Lent  by  Mr.  A.  Cowper 
Ranyard. 

Cope,  Meditacion  on  the  Psalines.  1547.  4to.  Brown 
calf,  fully  gilt,  with  Royal  arms  on  the  side,  from  the 
library  of  James  I.  [Similar  style  as  that  represented 
in  Fig.  9.]  Lent  by  Mr.  R.  S.  Turner. 

The  Book  of  Common  Prayer.  Folio.  London,  1704. 
Bound  in  black  calf,  gilt,  with  the  Roj'al  shield  of 
Queen  Anne,  and  cro'sraed  monograms  and  devices. 
Lent  from  South  Kensington  Museum. 

Gentleman’s  Religion.  r2mo.  London,  1703.  Bound 
in  citron  morocco,  inlaid  with  coloured  leather,  and 
mounted  with  gold  tooling,  doubU.  EnyliBi.  From 
South  Kensington  Museum. 

Rider's  British  Merlin.  12mo.  Highly  ornamental 
red  morocco.  The  gilt  tooling  changed  each  year, 
the  later  ones  less  artistic  than  the  earlier.  1704,  lent 
by  Mr.  Zaehnsdorf ; 1733,  lent  by  Mr.  B.  R. 

AVIieatley  ; 1752,  lent  by  Mr.  Danby  P.  Fry;  1799 
and  1804,  belonging  to  H.  B.  W. 

Court  and  City  Register  for  1766.  12mo.  Red  morocco, 
with  ornamental  gilding  on  the  sides  and  back.  Lent 
by  Mr.  Zaehnsdorf. 

CoUege  of  Physicians,  Statutes  in  MS.  1752.  4to. 
Dark  bine  morocco,  with  gold  tooling  on  the  side. 
Lent  byThe  Royal  Medical  and  Chirurgical  Society. 

Weston’s  Art  of  Short  Hand.  London,  1727.  Small 
4to,  printed  from  copper-plates  ; bound  in  blue 
morocco,  tooled  and  gilt,  in  the  cottage  style. 
Lent  from  South  Kemsington  Museum. 

Skeeler’s  Sermons.  1772.  Red  morocco,  in  Harleian 
style.  Belonging  to  H.  B.  W. 

Bible  in  Spanish.  1566.  12mo.,  calf.  2 vols,  in  twin 

binding.  Lent  by  Messrs.  Leighton. 

Churchill’s  Poems.  1763.  4to.  Red  morocco,  inlaid 
with  green,  and  fully  gilt.  From  the  library  of  John 
Wilkes.  Lent  by  Mr.  R.  S.  Turner. 

Grammont  Memoirs.  1772.  Light  brown  calf.  Horace 
Walpole’s  copy,  with  his  arms  on  the  sides.  Lent 
by  Messrs.  Sotheran  and  Co. 

Corneille,  Chef  d’QDuvres,  Oxford.  1746.  8vo. 
Blue  morocco.  By  Roger  Payne.  A very  fine 
specimen  of  the  artist,  with  his  bill  inside.  ‘ ‘ Bound 
in  the  very  best  manner,  the  back  lined  with  thin 
morocco.  Fine  drawing  paper,  double  filleted,  and 


morocco  joints  in  ye  insides.  The  back  finished  with 
small  tools,  and  very  correctly  lettered  in  workman- 
ship. The  outsides  finished  with  ornamental  covers 
or  small  tool  Vv^ork,  gold  filleted  panes,  and  laurel 
branch  corners ; very  neat  and  strong  boards — 
0 14  0.”  Lent  by  Mr.  R.  S.  Turner.’ 

Lysias.  Orationcs.  1740.  Russia  gilt,  with  red 
leather  lining,  by  Roger  Payne.  Lent  by  Mr.  B.  R. 
Wheatley. 

Aikin’s  Memoirs  of  Medicine.  8vo.,  1780.  Stained 
calf,  by  Kalthoeber.  Lent  by  the  Royal  Medical 
- and  Chirurgical  Society. 

Rogers’s  Italy.  8ino.  Green  morocco,  with  gilt  back 
and  ornamental  border  on  the  sides,  by  Charles 
Lewis.  Lent  by  Mr.  B.  R.  Wheatley. 

Blank  Alb  inn.  4 to.  Purple  morocco,  with  gilt  tooling 
on  back  and  sides,  by  Mackenzie.  Lent  by  Mr.  B. 
R.  Wheatley. 

Campbell’s  Gertrude  of  Wyoming.  1814.  12mo.  Green 
morocco,  with  landscape  painted  on  the  leaves.  Lent 
by  Mr.  Zaehnsdorf. 

Bindings  by  lAviny  Artisis. 

The  following  books  were  lent  by  Messrs.  J.  and  J. 
Leighton,  all  being  bound  by  them  : — 

Dante,  Inferno.  Folio.  Black  morocco,  inlaid  with 
coloured  leather,  representing  the  serpent  with  the 
apple,  surrounded  by  flames  of  fire. 

Lyra  Germanica.  1861.  S|.  ovo.  Blue  morocco, 

with  emblematical  tooling,  in  case  of  green  Spanish 
morocco,  which  is  not  now  prccui’able. 

Moore’s  Poetical  Works.  1855.  Sm.  8vo.  Gi-een 
morocco,  elaborately  gdt. 

Shakespeare.  1849.  Royal  8vo.  Green  Levant  morocco, 
with  painting  on  the  fore-edge,  repi’esenting  Shakes- 
peare reading  to  Queen  Elizabeth,  gilt  over. 

Ollicium  Immaculate  Conceptionis.  1859.  Royal  8vo. 

Blue  morocco,  with  emblematical  gilding  on  the  side. 
Portraits  des  Rois  de  France.  Blue  morocco,  diapered 
Jienr-dc-lys  in  bold  tooling. 

Scries  of  seven  books,  showing  the  various  stag'es  in  the 
process  of  forwarding. 

Bible,  with  niouastic  pouch  and  cords  to  suspend  it 
from  the  girdle. 

Two  cases  of  specimens  of  oimamental  silk  head  bands. 
A vellum  cover,  tooled  in  imitation  of  early  17th  century 
Dutch  binding. 

The  two  following  books,  bound  by  Mr.  Riviere,  were 
lent  by  Mr.  Bain: — 

Domesday  Book.  Folio.  Boimd  in  Mogador  morocco. 
Illuminated  after  an  embroidered  design  by  the  late 
Godfrey  Sykes,  of  the  South  Kensington  Museum.  In 
the  centre  is  the  Conqueror  enthroned ; above  is 
the  invasion  ; below,  his  numbering  of  the  people  and 
inventory  of  their  goods. 

Dante.  Folio.  Bound  in  Mogador  morocco,  with 
illuminated  details  in  the  Renaissance  style. 

The  four  following  books,  also  bound  by  Mr.  Riviere, 
were  lent  by  him : — 

Prince  Rhodocanakis.  Imperial  Constantinian  Order 
of  St.  George,  1870.  Folio.  Brown  morocco,  richly 
gilt  in  the  Grolier  style. 

Life  of  Prince  Rhodocannakis.  Folio.  Brown  morocco, 
■with  flowing'  design  in  gilt  tooling. 

Report  of  the  Grand  Lodge  of  Greece.  1872.  Folio. 
Dark  purple  morocco,  blind  tooling,  after  the  manner 
of  the  old  German  stamped  leather. 

Lof tie’s  Latin  year.  1873.  12mo.  Yellow  morocco, 

ornamented  with  interlaced  work,  and  flowing  leaves, 
richly  gilt. 

The  following  books  were  lent  by  Mr.  Zaehnsdorf,  all 
being  of  his  own  binding : — 

Laforge,  La  Vierge.  1864.  4to.  Purple  morocco, 
with  gilt  border,  after  the  name  of  De  Kome. 
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Booth’s  Eeprint  of  the  First  Folio  of  Shakespeare.  4 to. 
green  morocco,  richly  gilt,  in  the  imitation  of  the 
early  French  style. 

Margry,  Les  Navigations  Franeaises,  1867.  8vo.  G-reen 
morocco,  richly  gilt,  in  imitation  of  Le  Gascon. 

Troupe  de  Voltaire,  1861.  8vo.  Eed  morocco,  richly 
gilt,  in  imitation  of  Le  Gascon, 

King’s  Antique  Gems,  1866.  8vo.  Spotted  calf,  imi- 
tation of  old  English  style,  with  solid  gilt  ornament 
in  centre. 

Female  Characters  of  Goethe.  1868.  8vo.  Green 
morocco,  in  imitation  of  Eoger  Payne. 

Evvres  de  Lovize  Labe.  1862.  8vo.  Green  morocco, 
inlaid  wiih  red  and  yellow.  Fully  gilt. 

Goethe,  Hermann  und  Dorothea.  1869.  Eoyal  8vo- 
Orange  morocco,  inlaid  and  gilt. 

Pernette  Du  Guillet,  Eymes.  1864.  Blue  morocco, 
diapered  with  fieurs-de-lys. 

Prayer  Book.  12mo.  Brown  morocco  ; painted  orna- 
ments on  side  and  back. 

La  Sainte  Bible.  Folio.  Bound  in  brown  morocco 
border,  and  cross  in  centre  on  side,  and  back  inlaid  in 
colours ; finished.  The  same,  unfinished.,  before  the 
gold  tooling  was  added,  which  shows  a considerable 
difference  in  the  contrast  of  colours. 

Yule’s  Book  of  Marco  Polo,  1874.  2 vols.  8vo.,  brown 

morocco,  wath  floral  design  and  arms  on  the  side, 
designed  by  Dr.  Birdwood,  bound  by  Zaehnsdorf. 
The  same  in  vellum,  with  the  floral  desigm  in  gold 
and  colour,  and  arms  in  gold.  Lent  by  Messrs. 
Sotheran  and  Co. 

Gollection  of  boards,  showing  the  successive  use  of 
wood,  paste -board,  and  mill-boards.  Lent  by  Mr. 
Zaehnsdorf. 

Irish. 

Gentleman’s  and  Chizen’s  Almanac.  Dublin,  1779. 
Bound  for  the  Lord  Lieutenant,  in  red  morocco 
leather,  gilt.  Irish.  Lent  from  the  South  Kensington 
Museum. 

Indian. 

Four  volumes,  bound  in  leather,  fully  gilt  (Indian 
binding) . Two  volumes,  bound  in  leather,  with  blind 
tooling  (Indian  binding).  Lent  by  Dr.  Birdwood. 

Gulistan.  Printed  at  Lahore.  Leather  binding,  with 
ornaments  in  g’old  and  colour,  and  painted  edges. 
Lent  by  Dr.  Birdwood. 

Abyssinian. 

King  Theodore’s  Bible.  8vo.  Abyssinian  leather 
binding.  Lent  by  Messrs.  Sotheran  and  Co. 


Series  of  Photographs  of  fine  specimens  of  Bookbinding. 

Lent  by  Mr.  J oseph  Cundall. 

Eubbings,  drawings,  &c.,  from  bindings  and  various 
covers  from  old  books.  Lent  by  Mr.  John  Leighton. 


DESCEIPTION  OF  ENGEAVINGS. 

Fig.  1. — French  Binding,  from  Groiier’s  collection. 

Fig.  2. — French  Binding,  from  the  collection  of  the 
President  De  Thou. 

Fig.  3. — Work  of  the  French  binder,  Le  Gascon, 
from  a copy  of  the  Paris  “Anacreon,”  1639,  in  the 
possession  of  Messrs.  Morgand  and  Fatout,  of  Paris. 

Fig.  4. — French  Binding,  with  the  initial  and  mono- 
gram of  Louis  XIII. , and  his  Queen,  Anne  of  Austria. 
Taken  from  a copy  of  “ Les  Diverses  Le9ons  de  Pierre 
Messie,”  1572,  in  the  possession  of  Messrs.  Morgand 
and  Fatout,  Paris. 

Fig.  5. — English  Binding  of  the  18th  century,  from 
a copy  of  Eider’s  “ British  Merlin.” 

Fig.  6. — Engli.sh  Binding  of  the  16th  century.  From 
the  Library  of  Edward  VI.,  now  in  the  British  Museum. 


Fig.  7. — English  Binding  of  the  16th  century.  From 
the  Library  of  Queen  Elizabeth,  with  the  badge  of  her 
mother,  Anne  Boleyn,  as  borne  by  her  before  she  came 
to  the  throne. 

Fig.  8.  — English  Binding  of  the  16th  century.  From 
a volume  formerly  belonging  to  Eobert  Dudley,  Earl  of 
Leicester. 

Fig.  9. — English  Binding  of  the  17th  century,  in  the 
style  adopted  by  James  I.,  with  the  Prince  of  Wales’s 
feathers  and  initials  of  Henry  Prince  of  Wales,  in  place  L 
of  the  royal  arms  now  in  the  British  Museum. 

Fig.  10. — English  Binding  of  the  17th  century.  From 
the  collection  of  Henry  Prince  of  Wales,  now  in  the 
British  Museum. 

Fig.  1 1 . — English  Binding  of  the  1 7 th  centuiy . F rom 
the  collection  of  Flenry  Prince  of  Wales,  now  in  the 
British  Museum.  ‘j 


ALBEET  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1880,  early  in  May  next. 
This  medal  was  struck  to  reward  “distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce,” and  has  been  awarded  as  follows  : — 

Inl864,  to  SirEowland  Hill,  K.C.B.,  F.E.S.,  “for  his 
greatserwee  to  Arts,  Manufactures,  and  Commerce,  in  the 
creation  of  the  penny  postage,  and  for  his  other  refoims 
in  the  postal  system  of  this  country,  the  benefits  of 
which  have,  however,  not  been  confined  to  this  country, 
but  have  extended  over  the  civilised  world.” 

In  1865,  to  his  Imperial  Majesty,  Napoleon  III.,  “ for 
distinguished  merit  in  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlightened 
commercial  policy,  and  especially,  by  the  abolition  of 
passports  in  favour  of  British  subjects.” 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.E.S.,  for 
“ discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and  Com- 
merce.” 

In  1867,  to  Mr.  (afterwards  Sir)  W.  Fothergill  Cooke 
and  Professor  (afterwards  Sir)  Charles  Wheatstone, 
F.E.S.,  “in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.” 

In  1868,  to  Mr.  (now  Sir)  Joseph  VTiitworth,  F.E.S., 
LL.D.,  “ for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by 
which  the  production  of  machinery  has  been  brought 
to  a state  of  perfection  hitherto  unapproached,  to  the 
great  advancement  of  Arts,  Manufactures,  and  Com- 
merce.” 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  E.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  “for  his  numerous  valuable  re- 
searches and  writings,  which  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.” 

In  1870,  to  M.  Ferdinand  de  Lesseps,  “for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.” 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  “for his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.” 
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In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
“for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.” 

In  1873,  to  Michel  Eugene  Chevreul,  For.Memb.R.S., 
“ for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  agricultuxe,  and  natural  history, 
wMch  for  more  than  half  a century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world.” 

In  1871,  to  W.  C.  Siemens,  D.C.L.,  F.R.S.,  “for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ; and  for  his  improvement  in  the  manufacture 
of  iron  ; and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts.” 

In  1875,  to  Michel  Chevalier,  “ the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce.” 

In  1376,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S.,  the 
Astronomer  Royal,  ‘ ‘ for  eminent  services  rendered  to 
Conunerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner's  compass  to  the  navigation  of  iron 
ships.” 

In  1877,  to  Jean  Baj)tiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  “ the  distinguished 
chemist,  whose  researches  hav'e  exercised  a very  material 
influence  on  the  advancement  of  the  Industrial  Arts.” 
In  1873,  to  Sir  Wm.  G.  Araistrong,  C.B.,  F.R.S., 
D.C.L.,  “ because  of  his  distinction  as  an  engineer  and 
as  a scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydraulically — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour.” 

In  1879,  to  Sir  "William  Thomson,  F.R.S.,  LL.D., 
D.C.L.,  “ on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables.” 

The  Council  invite  members  of  the  Society  to 
forward  to  the  Secretary,  on  or  before  the  24th  of 
April,  the  names  of  such  men  of  high  distinction 
as  they  may  think  \vorthy  of  this  honour. 


MISCELLANEOUS. 


THE  CULTIVATIOX  OF  THE  SORGHUM  PLANT, 
AND  ITS  MANUFACTURE  INTO  SUGAR  IN 
THE  UNITED  STATES. 

Many  attempts  have  been  recently  made,  in  the 
United  States,  to  produce  good  results  from  certain 
vegetables  for  the  production  of  sugar,  in  one  of  which 
her  Majesty’s  Secretary  of  Legation  at  Washington 
points  out  a remarkable  advance  has  been  made  in  the 
extraction  of  sugar  from  the  sorghum  plant.  In  com- 
petition with  beet,  the  manufacture  of  sugar  from  sor- 
ghum may,  perhaps,  stand  but  a pcor  chance,  yet  there 
is  one  advantage  in  its  favour,  thit  it  requires  less 
machinery  and  less  capital,  as,  to  make  sugar  from  the 
beet,  expensive  works  are  necessary.  The  sorghum  and 
the  beet  differ  materially  ; the  same  process  for  the  ex- 
traction of  sugar  from  the  latter  not  being  applicable  to 
the  extraction  of  sugar  from  the  former  and  Indian 
com.  The  sorghum  contains  ordinarily  from  1|-  to  2 


per  cent,  more  sugar  than  the  juice  of  Indian  corn,  and 
com  more  than  the  beet. 

From  analyses  made  of  sorghum  juices,  they  have 
shown  a great  range  of  variability  as  to  the  true  sugar 
which  they  contained.  The  normal  amount,  10  to  13 
per  cent.,  has  been  found  by  most  chemists,  but  occa- 
sionally not  more  than  4 to  5 per  cent  by  others  ; the 
mode  of  reconciling  this  difference  exists  in  the  fact 
that  it  is  necessary  to  cut  the  cane  very  soon  after  it  has 
arrived  at  the  proper  point  of  maturity,  and  it  is  also 
necessary  to  work  it  up  within  a Kmited  time  after 
cutting,  as  there  is  a process  of  deterioration  which 
commences  at  the  base  of  the  stalk,  and  continues 
through  it.  The  Commissioner  of  Agriculture,  from 
repeated  experiments  made  from  Texas  to  Minnesota, 
arrives  at  the  following  conclusions  as  to  the  importance 
of  sorghum,  as  a crop  and  as  a manufacture. 
The  average  production  of  sorghum  from  an  acre  of 
land,  that  will  produce  40  bushels  of  corn,  he  puts 
at  165  gallons  of  syrup,  weighing  12  lbs.  to  the  gallon, 
or  2,000  lbs.  of  syrup  to  the  acre.  This  syrup,  under 
the  process  which  is  now  in  use,  and  easy  of  application, 
will  divide  into  1,000  lbs.  of  sugar  and  1,000  lbs.  of 
syrup.  The  producer  of  the  cane,  if  hehas  the  machinery, 
can  manufacture  this  for  himself.  The  sorghum  cane 
is  also  prolific  in  its  seed,  which  is  as  valuable  as  oats 
or  corn  for  domestic  animals,  yielding  from  15  to  30 
bushels  an  acre.  The  manner  of  cultivation  and  process 
of  manuf actm*e  are  as  follows  : — The  sorghum  ground 
is  broken  up  for  planting  in  just  the  same  way  as  for 
common  corn,  prepared  in  a similar  manner,  and  at  the 
same  season  of  the  year.  It  requires  about  two  quarts  of 
seed  to  plant  an  acre  properly  in  drills  4^  feet  broad.  It 
comes  lip  in  a slender  stock,  and  continues  in  this  condition 
until  the  approach  of  hot  weather,  when  it  grows  with  great 
rapidity  until  it  ripens  its  seed.  When  the  seed  has 
changed  from  its  soft  condition  to  that  a little  tougher  and 
harder,  the  sorghmn  is  ready  to  cut.  It  is  bladed  first 
by  taking  a j)itchfork  or  board  removing  the  leav’es, 
and  then  the  top.  If  the  seed  is  to  be  saved,  the  tops  are 
cut  off  and  stuck  in  the  ground,  so  that  the  seed 
panicles  separate  and  drop  over,  thus  enabling  them 
to  dry  and  cure  properly.  The  stocks  are  then  cut 
down  in  wind -rows,  if  it  is  intended  that  they  shall 
remain  in  the  fields  for  any  length  of  time,  as,  for 
instance,  just  before  a frost,  and  when  the  farmer 
wishes  the  seed  kept  against  freezing.  These  wind-rows 
may  lie  for  days,  or  even  weeks,  uninjured,  but  if  the 
sorghum  is  to  be  made  up  at  once,  as  it  should  be,  the 
crop  is  bound  in  bundles,  and  carried  to  a mill.  The 
mill  consists  of  two  or  three  iron  rolls,  worked  by  horse 
or  steam  power,  and  moving  at  a very  slow  rate  of 
speed ; through  these  rolls  the  stalks  are  run,  and  the 
juice  expressed.  It  is  then  put  into  a heating  tank, 
where  itls  defecated  or  clarified,  mostly  with  lime,  used 
in  the  form  of  milk,  or  cream  of  lime.  Next  it  is  placed  in 
an  evaporating  pan,  and  boiled  down  rapidly  into  a 
syrup  of  such  consistency  as  the  operator  may  wish  to 
obtain.  Ordinarily,  12  lbs.  of  syrup  are  prepared  by 
the  farming  community.  A more  dense  syrup  than  this 
will  granulate  more  sugar,  but  there  is  the  liability  of 
scorching,  which  operates  to  prevent  the  farmer  from 
pushing  his  fires.  The  syrup  is  then  placed  in  barrels 
or  vats,  and  left  to  granulate,  or  is  used  by  families  as 
occasion  may  require.  The  clarifying  process  is  the 
most  interesting  stage  in  the  manufacture.  When  the 
juice  is  put  into  the  defecating' tank,  lime  is  added,  until 
the  natural  acid  of  the  juice  is  corrected.  This  is  de- 
termined by  the  use  of  litmus  paper,  or  by  the  ex- 
perience of  the  sugar  boiler.  The  object  of  this  is  to 
make  the  juice  perfectly  free  from  all  woody  fibre, 
gummy  matter,  or  any  other  foreign  substance  which 
would  interfere  with  granulation.  After  this  result  has 
been  obtained,  whether  by  the  use  of  albumen  or  in 
any  other  way,  the  juice  is  ready  to  be  boiled  into 
sugar. 

The  manufacture  of  sugar  from  sorghum  is  greatly 
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on  the  increase  in  the  United  States.  One  firm  at 
Crystal  Lake,  Uorth  of  Chicago,  produced  last  year, 
and  sold  in  Chicago,  250  barrels  of  amber-cane  sugar, 
and  the  year  1879  -was  the  first  on  which  the  attempt 
to  produce  sugar  from  this  plant  was  made.  The 
Indians  have  also  been  successful  in  its  production  at 
the  White  Earth  Agency,  in  Northern  Minnesota.  The 
cost  of  the  ordinary  apparatus  used  by  farmers,  varies 
from  £52  to  £104.  Steam  power  is  usually  furnished 
by  some  farm  engine,  either  owned  by  the  manufacturer 
or  rented  for  the  occasion. 

In  a report  made  by  Professor  Collier,  the  chemist  of 
the  AgTicultural  Department  of  the  United  States,  he 
states  that  his  experiments  have  fully  settled  that  there 
exists  no  difficulty  in  making,  from  either  corn  or 
sorghum,  a first-rate  quality  of  sugar,  which  will  com- 
pare fawourably  with  the  best  product  from  sug'ar-cane 
grown  in  the  most  suitable  localities. 


POTATO  CULTIVATION. 

In  view  of  the  proposal  to  purchase  seed  potatoes  for 
restocking  of  those  districts  of  Ireland  which  suffered  most 
severely  from  the  failure  of  the  potato  crop  last  year, 
the  committee  of  the  International  Potato  Exhibition 
have  clra,wn  up  the  following  series  of  recommendation, 
which  have  been  forwarded  to  the  Local  G-ovemment 
Board,  Dublin  ; — 

1.  The  land  intended  to  be  planted  with  potatoes 
should  be  effectually  drained,  for  if  it  become  saturated 
with  moisture  at  any  time  while  occupied  with  the  crop, 
disease  is  likely  to  ensue.  The  neglect  of  drainage  in 
potato  culture  has  been  so  largely  attended  with  dis- 
appointment and  disaster,  that  it  is  impossible  to  over- 
rate the  importance  of  the  subject. 

2.  The  land  should  be  prepared  by  deep  digging  and 
liberal  manuring  -with  whatever  cheap  fertilisers  the  dis- 
trict will  readily  afford.  The  cow-byre  and  pigstye 
should  be  regarded  as  supplying  life  to  the  potato  crop. 
Weeds  and  parings  of  heath  soil  burnt  in  small  heaps 
carefully  stopped  wdth  earth  or  clearings  of  ditches  to 
prevent  flame,  will  furnish  an  excellent  fertiliser  at 
little  cost  and  suitable  for  every  kind  of  soil.  Where 
the  land  is  poor  and  sandy,  a mixture  of  kainit  and 
superphosphate  of  lime,  to  be  used  at  the  rate  of  from 
three  to  five  hundredweight  per  acre,  would  be  likely  to 
prove  highly  valuable  in  aid  of  the  crop.  In  places  con- 
tiguous to  the  sea,  the  people  should  be  encouraged  to 
manure  theii’  potato  plots  with  sea-weed,  wrack,  shells, 
and  sea-sand,  all  of  which  contain  minerals  that  con- 
duce directly  to  the  healthy  growth  of  the  potato. 

3.  Only  on  dry,  sandy  soils  should  the  dibber  be  used  in 
planting  potatoes.  The  best  mode  of  planting  is  to 
open  shallow  trenches  with  the  spade  or  plough,  and  lay 
the  seed  therein  at  regular  distances,  to  be  covered  about 
four  inches  deep  only  in  the  first  instance.  When  the 
shaws  first  show,  the  ground  should  be  well  worked  be- 
tween with  fork,  hoe,  or  ploug’h,  to  keep  down  weeds, 
and  admit  air  into  the  body  of  the  soil.  In  about  three 
weeks  afterwards  they  should  be  moulded  up.  It  should 
be  impressed  upon  aU  cultivators  that  to  mould  the 
plant^  overaiuch  is  injurious.  It  is  sufficient  if  the 
growing  tubers  are  fairly  covered.  Indeed,  if  a few 
are  exposed,  and  become  green  in  consequence,  there  is 
no  loss  entailed,  for  they  can  be  saved  for  seed. 

4.  In  planting  on  the  poorest  soils,  a distance  of  at 
least  20  inches  from  row  to  row,  and  of  9 inches  from 
seed  to  seed,  should  be  allowed.  G-enerally  speaking, 
with  land  of  average  quality,  and  sorts  of  average  growth, 
a distance  of  2 ft.  6 in.  between  the  rows,  and  of  1 ft. 
between  the  seeds,  will  be  found  the  best.  Sorts  that 
are  known  to  be  rank  in  gTowth  must  have  ample  space 
allowed  for  the  speading’  of  the  shaws  to  the  light  and  air, 
and  with  these  a distance  of  3 ft.  and  even  4 ft.  between  the 
rows  wiU  be  requisite.  So  far  as  may  be  possible,  plant- 
ing on  light,  dry  lands  should  be  completed  during  the 


month  of  March,  and  on  hea%’y  lands  during  the  month  of 
April.  G-ood  crops  may  be  expected  from  seed  planted  in 
May  if  the  work  is  well  done,  but  the  danger  of  delay  in 
the  planting  is,  that  the  increasing  warmth  of  the  season 
compels  the  seed  to  sprout  unduly,  and  thus  leads  to  a 
waste  of  energy.  Every  detail  of  potato  culture  should 
have  in  view  to  conserve  the  original  mgour  of  the 
plant. 

5.  The  sorts  specially  recommended  for  general  cul- 
ture on  hea\’y  soils,  and  for  districts  where  the  rainfall 
is  considerable,  are  “Scotch  Champion,”  “ E,ed.sldn 
Floru’ball,”  “Magnum-Bonum,”  “Irish  Cup,”  “Perth- 
shire Bed,”  and  “VTiite  Bock.”  The  sorts  specially 
recommended  for  light  land,  and  for  districts  that  have 
a moderate  rainfall,  are  “Early  Bose,”  “ Late  Bose,” 
“Beauty  of  Hebron, “Manhattan,”  “Victoria,” 
“ Grampian,”  “Skerry  Blue.”  All  those  recommended 
for  heavy  land  may  be  planted  on  light  land,  but  those 
recommended  for  light  land  should  not  be  planted  on 
heavy  land. 

6.  The  practice  of  planting  small  refuse  seed  has  con- 
tributed in  a most  material  degree  to  the  deterioration 
of  the  potato,  not  only  in  Ireland,  but  throughout 
Europe.  Any  seed -tuber  weighing  less  than  an  oimce 
and  a-half  is  unfit  for  planting,  and  it  is  to  be  preferred 
that  tubers  averaging  two  to  four  ounces  should  be 
selected.  Seed  that  has  sprouted  but  little  or  not  at  all 
is  to  be  preferred  to  that  which  has  made  much  growth 
in  store. 

7.  The  proper  cultivation  and  improvement  of  the 
potato  may  be  greatly  promoted  by  means  of  competitive 
exhibitions,  at  which  prizes  should  be  awarded  for  the 
best  samples,  tme  to  name,  presented  in  a clean  and 
attractive  manner.  In  the  schedules  of  all  agricultural 
and  horticultural  exhibitions  classes  should  be  pro- 
vided for  potatoes,  with  a view  to  quicken  inquiry  and 
promote  a permanent  interest  in  the  rational  treatment 
of  the  plant,  and  the  selection  of  the  most  useful  varieties 
for  particular  soils  and  climates. 

8 . The  so  - called  ‘ ‘ Lazy  Bed  ” system  of  potato  growing 
should  be  discouraged  except  in  cases  where  proximity 
to  towns  insures  a ready  and  profitable  market  for  early 
crops  of  small- growing  sorts  of  high  quality.  The 
robust  habited  l^ds,  on  which  alone  dependence  shotdd 
be  placed  for  main  crops  in  agricultural  districts,  are 
scarcely  amenable  to  the  system,  which  necessitates  close 
planting,  and  tends  directly  to  degeneracy  of  the  stock. 


COEEESPONDEITCE. 

♦- 

CITY  GUILDS  AND  TECHNICAL 
INSTBUCTION. 

To  aid  the  work  of  Technical  Instruction,  which  the 
City  Guilds  are  now  actively  maturing,  an  attempt  is 
here  made  to  arrange,  in  a few  groups,  the  City  Guilds, 
according  to  the  nature  of  the  industries  which  they 
were  created  to  foster.  Towards  establishing  a system 
of  technical  instruction,  without  waste  of  teaching 
power,  the  grouping  of  industries,  in  some  form, 
appears  to  be  absolutely  necessary,  and  LTses  govern  the 
present  classification. 

The  City  Guilds,  at  the  present  time  existing,  number 
about  76,  representing  as  many  industries  ; whilst  the 
report  on  the  International  Exhibitions  of  1871-2-3-4, 
made  by  order  of  her  Majesty’s  Commissioners,  which 
was  presented  to  the  Queen,  and  printed  for  pub- 
lication, shows  that  these  industries  have  now  ex- 
tended to  many  hundreds.  In  the  case  of  food,  for 
instance,  the  separate  industries  concerned  in  dealing 
with  food,  are  nearly  a hundred.  It  should  be 
pointed  out  that  many  new  and  separate  industries 
have  arisen,  which  are  not  represented  by  any  existing 
Guilds,  such  as  those  connected  with  printing  and  the 
making  of  books,  those  treating  of  cotton,  veiy  numerous 
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manufactures  of  machines,  a 

Itogether  unknown  in  times 

past.  For  the  present,  the  industries  of  the  City  Guilds 

only  are  treated  in  this  cla 

ossification,  but  it  would  be 

useful  if  all  the  industries 

in  the  London  Directory 

were  classified  in  like  manner ; — 

Group  A. — Industries  connected  with  Food.  (13  City 

Guilds.) 

1.  Bakers. 

8.  Fruiterers. 

2.  Brewers. 

9.  Grocers. 

3.  Butchers. 

10.  Innholders. 

4.  Cooks. 

li.  Poulterers. 

5.  Coopers. 

12.  Sabers. 

6.  Distillers. 

7.  Fishmongers. 

13.  Vintners. 

Group  B. — Industries  connected  with  Buildinjs,  Farni- 

ture,  ^c.  (14  City  Guilds.) 

1.  Blacksmiths. 

8.  Masons. 

2.  Carpenters. 

9.  Painters. 

3.  Founders. 

10.  Plasterers. 

4.  Glaziers. 

11.  Plumbers. 

5.  Glass -sellers. 

12.  Tilers  & Brickmakers. 

6.  Ironmongers. 

13.  Turners. 

7.  Joiners. 

14.  Upholsterers. 

Group  C. — Industries  connected  chii-Jly  with  Clothing.,  %c. 

(9  City  Guilds.) 

1.  Clothworkers. 

6.  Haberdashers. 

2.  Drapers. 

7.  Mercers. 

3.  Fan -makers. 

8.  Merchant  Tailors. 

4.  Girdlers. 

5.  Glovers. 

9.  Patten -makers. 

Group  D. — Industries  connected  with  Materials  used  in 

Several  Handicrafts,  besides  Clothing.  (10  City 
Guilds.) 

1.  Broderers  (Broiderers  ?) 

6.  Needle -makers. 

2.  Curriers. 

7.  Silk  Throwsters. 

3.  Leather-sellers. 

8.  Skinners. 

4.  Dyers. 

9.  Weavers. 

5.  Felt -makers. 

10.  Woolmen. 

Group  E. — Industries  connected  with  the  Production  of 

Objects  in  General  Use.  (13  CUy  Guilds^ 

1.  Basket-makers. 

8.  Loriners,  or  Lorimers. 

2.  Clock -makers. 

9.  Pewterers. 

3.  Coach -harness -makers. 

10.  Sadlers. 

4.  Cordwainers. 

11.  Stationers. 

5.  Cutlers. 

12.  Tinplate  Workers. 

6.  Foimders. 

7.  Homers. 

13.  Turners. 

Group  F. — Industries  connected  with  War.  (4  City 

Guilds'.) 

1.  Ai-mourers. 

3.  Fletchers  or  Arrow - 

2.  Bowyers. 

makers. 

4.  G unmakers. 

Group  G. — Industries  not  Classed  under  Previous  Groups. 

(15  CUy  Guilds.) 

1.  Apothecaiies. 

9.  Musicians. 

2.  Barbers. 

10.  Sci’iveners. 

3.  Carmen. 

11.  Shipwrights. 

4.  Farriers. 

12.  Spectacle -makers. 

5.  Frame  Einitters. 

13.  Tallow-chandlers. 

6.  Gold-wiredrawers. 

14.  Wax- chandlers. 

7.  Goldsmiths. 

8.  Makers  of  Playing 

15.  Wheelwrights. 

Cards. 

This  classification,  under  Uses,  is  open  to  much 
questioning.  It  is  hoped  that  it  will  give  rise  to 
discussion,  and  that  communications  will  be  sent  to  the 

Journal  of  the  Society  of  Arts.  But  it  is  obvious  that 

other  classifications  under  Materials,  the  several 

Sciences,  such  as  Chemistry,  Physic,  Mechanics,  &c., 

may  be  made. 
30th  March,  1880. 

F.  S. 

OBITUARY. 


Lord  Hampton,  G.C.B.,  F.R.S. — On  Friday  last,  the 
9th  instant,  Sir  John  Somerset  Pakington,  Lord 
Hampton,  died  at  his  house  in  Eaton-square,  after  a 
short  but  severe  illness.  His  Lordship  was  in  fair  health 
up  till  quite  lately,  and  he  took  the  chair  at  the  meet- 
ings of  the  Institution  of  Naval  Architects,  held  in  the 
rooms  of  the  Society  of  Arts,  last  month,  although 
increasing  infirmities,  due  to  his  great  age,  had  caused 
him  to  resign  the  Presidentship  which  he  had  held  since 
the  first  formation  of  the  Institution  in  1860.  The  laie 
Peer  was  the  last  surviving  son  of  Mr.  William  Russell, 
of  Powick- court,  Worcestersliire,  and  a descendant  on 
the  mother’s  side  from  the  ancient  and  honourable 
family  of  Pakington.  He  was  bom  in  1799,  and  re- 
ceived his  education  at  Eton  and  at  Oriel  College, 
Oxford.  In  1831,  he  inherited  the  Worcestershire 
estates  of  his  maternal  uncle,  Sir  Herbert  Pakington. 
when  he  assumed  the  name  of  Pakington  by  Royal 
license.  He  was  nominated  Chairman  of  the  Worces- 
tershire Quarter  Sessions  in  1834,  and  three  years  after 
was  returned  to  the  House  of  Commons  as  the  Conser- 
vative member  for  the  borough  of  Hroitwich.  He  was 
created  a Baronet  by  Sir  Robert  Peel,  in  1846,  but  he 
did  not  take  a prominent  position  in  political  affairs 
until  1852,  when  he  was  appointed  Secretary  of  State  for 
the  Colonies,  in  the  late  Earl  of  Derby’s  first  Ministry. 
In  1858-59,  he  held  the  office  of  First  Lord  of  the 
Admiralty,  when  he  gained  great  credit  by  the  energetic 
manner  in  which  he  discharged  the  duties  of  his  posi- 
tion. He  was  subsequently  appointed  Secretary  of 
State  for  War,  on  the  resignation  of  G-eneral  Peel  in 
1866.  At  the  General  Election  of  1874  he  was  defeated 
at  Droit wich,  after  having  held  the  seat  for  37  years. 
He  was  then  raised  to  the  Peerage  as  Lord  Hampton, 
and  in  the  following  year  Lord  Beaconsfield  appointed 
him  First  Civil  Service  Commissioner.  In  1857,  he  was 
elected  a member  of  the  Society  of  Arts,  and  in  the 
following  year,  a FeUow  of  the  Royal  Society.  He  took 
an  active  interest  in  the  affairs  of  our  Society,  and  has 
served  as  Vice-President  several  times  since  1862,  an 
office  which  he  held  at  the  time  of  his  death.  He  pre- 
sided at  a Conference  of  the  Society  on  Museums  and 
Public  Galleries  in  1874,  and  on  the  occasion  of  the 
reading  of  a paper  on  the  mode  of  levying  the  Sugar 
Duties  in  France,  by  Professor  Leone  Levi,  in  the  fol- 
lowing year.  He  was  also  a guarantor  of  the  Exhibi- 
tion of  1862,  and  a member  of  several  Committees. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

AriiiL  21. — “The  Present  System  of  obtaining 
Materials  in  use  by  Artist  Painters,  as  compared  with 
that  of  the  Old  Masters.”  By  W.  Holman  Hunt.  Sir 
CouTTS  Lindsay,  Bart.,  wiU  preside. 

Aphid  28. — “ Recent  Improvements  in  G-as  Furnaces 
for  Domestic  and  Laboratory  Purposes.”  By  Thomas 
Fletcher. 

May  5. — “ The  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C.  Morton.  James  Caied, 
C.B.,  F.R.S.,  will  preside. 

May  12. — “Utilisation  of  Slag.”  By  Charles 
Wood. 

May  19. — “Trade  Routes  between  England,  Nor- 
way, and  Siberia.”  By  Lieut.  G.  T.  Temple. 
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Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

Apeil  16. — “ Russia’s  Influence  over  the  Inhabitants 
of  Central  Asia  during  the  last  Ten  Years.”  By  Prof. 
Vambeet.  Sir  T.  Douglas  Foesyth,  K.C.S.I.,  C.B., 
will  preside. 

May  7. — “ The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robeetson, 
M.R.C.A.,  Superintendent  of  the  Grovemment  Farms  in 
the  Madras  Presidency.  Sir  William  Rose  Robinson, 
KC.S.L,  wiU  preside. 

May  14. — “ China  and  the  Chinese : tbeir  Early 
History  and  Future  Prospects.”  By  A.  Teeeien  de 
La  Coupeeie.  Professor  Robeet  K.  Douglas  will  pre- 
side. 


Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

Apeil  27. — “Iceland  and  its  Resources.”  By  C.  Gr. 
W.  Lock.  John  Rae,  M.D.,  LL.D.,  will  preside. 

May  18. — The  Arts,  Commerce,  Recent  Advances, 
and  Future  Prospects  of  the  Island  of  Madagascar.” 
By  the  Rev.  James  Sibeee,  Jun.,  F.R.Gr.S. 


Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

May  13. — “The  Optical  Properties  of  Crystals,  and 
some  of  their  Practical  Apphcations.”  By  Prof.  W.  Gr. 
Abams,  F.R.S.  William  Spottiswoode,  LL.D.,  Pres. 
R.S.,  will  preside. 

May  20. — “ Some  Recent  Advances  in  the  Science  of 
Photography.”  By  Captain  Abney,  R.E.,  F.R.S. 

Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course  will  be  by  R.  W.  Edis, 
F.S.A.,  on  “Art  Decoration  and  Furniture,”  and 
will  consist  of  six  lectures. 

Lectuee  III.— Apeil  19. 

Furniture. — Ancient  and  modern.  G-eneral.  Con- 
structive furniture : mantel-pieces,  fireplaces,  fenders, 
closets,  lavatories,  window- seats. 

Lecture  IV. — April  26. 

The  Fntrance-hall,  Staircase.^  Dining-room,  and  Library . 
— General  treatment.  Division  of  wall  spaces.  Examples 
of  treatment.  Decoration  and  furnishing. 

Lecture  V. — May  3. 

The  Drawing-room  and  Boudoir,  Bedroom,  and  Offices. — 
General  treatment.  Colouring  and  decoration.  Lacquer 
work.  Gilding.  Furniture  and  hangings. 


Lecture  VI. — May  10. 

General  Articles  of  Domestic  TTse. — Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
work. 


Errata. — The  following  have  been  sent  by  Mr. 
Haughton  for  coirection  in  bis  paper  in  ihe  last  number  of 
the  Journal:  ja^je  411,  col.  1,  line  20,  for  “300,”  read 
“170;”  page  411,  rol.  2,  line  40,  for  “Bombay”  read 
“ Shikarpore ; ” line  58,  for  “3,800”  read  “2,800;”  page 
413,  col.  2,  line  44,  expunge  word  “ geographical ; ” patje 
415,  col.  2,  line  67,  f.r  “26”  read  “260;”  page  416, 
col.  1,  line  15,  for  “Artah”  read  “Acre;”  page  416,  col. 
1,  line  20  from  foot,  for  “20  lacs”  lead  “20,000  lacs;” 
line  10  from  foot,  for  “£17,000  and  £270,000,”  read 
“ 17,000  and  270,000  tons.” 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moxday,  April  19th...  society  OF  ARTS,  John-street,Adelphi, 
W.C.,8p.m.  (Cantor  Lectures.)  Mr.  Robert  W.  Edis, 
“The  Decoration  and  Furniture  of  Town  Houses.” 
(Lecture  HI.) 

Royal  United  Service  Institution,  Whitehall-yard,  8i  p.m. 

Major  W.  Geddes,  “ Manual  Transport,” 

British  Architects,  9,  Conduit-street,  W.,  8 p m.  1.  Mr. 
James  Allanson  Picton,  “ Iron  as  a Material  for  Archi- 
tectural Construction.”  2.  Mr.  Alex.  W.  B.  Kennedy, 
“Steel.” 

Medical,  11,  Chandos-street,  W.,  83  p.m. 

Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Mr. 

R.  Brown,  “ The  Religion  and  Mythology  of  the  Aryans 
of  Northern  Europe.” 

Tuesday  April  20th... Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Mr.  R.  H.  Scott,  “Wind  and  Weather.” 
(Lectui-e  I.) 

Civil  Engineers,  25,  Great  George-street,  Westminster, 

S. W.,  8 p.m.  Discussion  on  “ Sewerage  and  Drainage 
Works,”  and,  time  permitting,  Mr.  H.  Hayter,  “ The 
Amsterdam  Ship  Canal.” 

Statistical,  Somerset-house-terrace,  Strand,  W.C. , p.m. 
Dr.  F.  J.  Mouat,  “ The  Education  and  Training  of  the 
Children  of  the  Poor.” 

Pathological,  53,  Bemers-street,  Oxford-street,  W.,  81  p.m. 
Zoological,  11,  Hanover-square,  W.,  81  p.m.  1.  l^of. 
Owen,  “Descriptions  of  some  New  and  Rare  Cepha- 
lopoda.” 2.  Lieut.-Col.  H.  H.  Godwin-Austen,  “ The 
Land-MoUuscan  genus  Girasia  of  Gray,  with  remarks 
on  its  Anatomy,  and  on  the  form  of  the  ‘ capreolus  ’ of 
Lister,  or  the  Spermatophore,  as  developed  in  species 
of  this  genus  of  Indian  Helicidee.”  3.  Dr.  Max 
Schmidt,  “ The  Duration  of  Life  of  the  Animals  in  the 
Zoological  Gardens  of  Frankfort-on-the-Main.”  4.  Dr. 
M.  Watson,  “Some  points  in  the  Anatomy  of  the 
Prosbocidea.” 

Royal  Colonial,  St.  James’ s-hall.  Regent-street,  W.,  8 p.m. 
Sir  Anthony  Musgrave,  “ Jamaica.” 

Wednesday,  April  21st...  SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  W.  Holman  Himt,  “ The 
Present  System  of  obtaining  Materials  in  use  by  Artist 
Painters,  as  compared  with  that  of  the  Old  Masters.” 
Church  of  England  Temperance  Society  (at  the  House  of 
THE  Society  of  Arts),  10.|  a.m. 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 
Archaeological  Association,  32,  Sackvillc-street,  W.,  8 p.m. 
1.  Dr.  Ridding  and  the  Rev.  C.  Collier,  “ Recent  Dis- 
coveries at  Wolvesley  Castle.”  2.  Mr.  H.  Syer  Cuming, 
“The  Martel  de  Fer,  or  War  Hammer.” 

Royal  United  Service  Institution,  Whitehall-yard,  3 p.m. 
Ift-of.  Vamb^ry,  “ The  Past  and  Future  of  the  Turco- 
mans.” 

Thursday,  April  22nd... Mechanical  Engineers,  25,  Great  George- 
street,  S.W.,  7j  p.m.  1.  Mr.  William  Anderson, 
“Remarks  on  Chemoff’s  Papers  on  Steel.”  2.  Mr.  J. 
D.  Larsen,  “Permanent  Way  for  Tramways,  with 
Special  Reference  to  Mechanical  Traction.”  3.  Mr. 
Henry  Davey,  “ Water  Pressure  Engines  for  Mining 
Purposes.”  4.  Dr.  John  Hopkinson,  “ Electric  Light- 
ing ” (second  paper  . 

Royp.l,  Burlington-house,  W.,  8|  p.m. 

Society  for  the  Encouragement  of  Fine  Arts  (at  the 
Galleries  of  the  Society  of  British  Artists,  Suffolk-street, 
Pall-maU  East),  8 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 

'Tyndall,  “ Light  as  a Mode  of  Motion.”  (Lecture  III.) 
Inventors’  Institute,  4,  St.  Martin’s  place,  W.C.,  8 p.m. 
Royal  Society  Club,  Willis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,  7 p.m.  Mr.  Charles  H.  Reed,  “ Roof  Construction 
in  the  Mddle  Ages.” 

Friday,  April  23rd... Antiquaries,  Burlington-house,  W.,  2 p.m. 
Annual  Meeting. 

Mechanical  Engineers,  25,  Great  George-street,  S.W.,  7j 
p.m.  Papers  and  Discussions  continued. 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Mr. 

W.  H.  Pollock,  “Dumas  P6re.” 

Guekett  Microscopical  Club,  University  College,  W.C., 
8p.m.  1.  ]VIr.  J.  G.  Waller,  “An  Undescribed  British 
Sponge  of  the  Genus  Eaphiodesma.”  2.  Mr.  A.  Mar- 
tinelli,  “ The  Mechanism  of  the  Stomata  of  the  Holly.” 
Clinical,  53,  Bemers-street,  W.,  8^  p.m. 

Saturday,  April  24th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m. 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W.,  3|  p.m. 
Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr. 
James  Sully,  “ Art  and  Vision.”  (Lecture  HI.) 


Fio. 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary f 
John-street,  Adelphtf  London^  W.G. 


PKOCEEDINGS  OF  THE  SOCIETY. 


HONOR A.RY  LIFE  MEMBER. 

At  the  last  meeting  of  the  Council,  Professor 
Nordenskiold  was  elected  an  honorary  life  member 
of  the  Society,  in  consideration  of  his  services  to 
science,  rendered  more  particularly  during  his 
recent  explorations. 


CANTOR  LECTURES. 

The  third  Lecture  of  the  third  course  of  Cantor 
Lectures,  on  “Art  Decoration  and  Furniture  ” was 
delivered  by  R.  W.  Edis,  F.S.A.,  on  Monday,  the 
19th  inst.,  the  special  topic  being  “Furniture, 
Ancient  and  Modem.”  The  lecturer  treated  more 
particularly  of  the  various  forms  of  mantel-pieces, 
fire-places,  fenders,  and  window-seats.  Specimens 
of  tables,  chairs,  and  cabinets  were  exhibited  by 
Messrs.  Gillow,  and  of  stoves  and  fire-places  by 
Messrs.  Longden  and  Co.,  of  Sheffield.  The  Lec- 
tures will  be  published  in  the  Journal  during  the 
autumn  recess. 


PRACTICAL  EXAMINATION  IN  VOCAL  OR 
INSTRUMENTAL  MUSIC. 

An  Examination  for  the  above  purpose  will  be 
held  at  the  House  of  the  Society  of  Arts,  during  the 
week  commencing  7th  of  June. 

Candidates  must  also  send  a certificate  from  a 
professor  or  other  trustworthy  authority,  to  the  effect 
that  their  qualifications  are  such  as  to  afford  a 
reasonable  chance  of  their  passing.  Candidates 
who  were  examined  last  year  need  not  again  comply 
with  this  regulation.  There  is  no  limit  in  respect 
lo  age,  occupation,  or  position. 

At  the  conclusion  of  the  Examination  of  candi- 
dates for  the  First  or  Second-class  Certificates, 
the  Examiner  will  record  the  result,  with  the 
marks  in  each  section,  on  a numbered  card,  and 
hand  the  same  to  the  candidate.  The  examination 


of  the  worked  papers  in  the  Honours  Grade  will 
necessitate  some  delay,  but  the  result  of  this 
Examination  will  be  conveyed  to  the  candidates  in 
due  course. 

The  Certificates  will  be  prepared  as  soon  as 
possible  after  the  Examinations,  and  can  be  had, 
upon  application  at  the  House  of  the  Society  of 
Arts,  on  or  after  the  2nd  August,  on  presentation 
of  the  numbered  card. 

The  Council  will  provide  a grand  piano  and 
harmonium,  and,  if  necessary,  obtain  the  use  of  an 
organ,  should  candidates  for  examination  on  that 
instrument  present  themselves.  Any  other  instru- 
ments must  be  brought  by  the  candidates.  The 
services  of  an  accompanyist  will  be  obtained  when 
candidates  for  singing  are  to  be  examined. 

The  examination  for  Honours  (including  the 
working  of  the  paper)  will  occupy  three  hours  and 
a half.  That  for  First  or  Second  Grade  Certificates 
about  a quarter  of  an  hour. 

The  examination  of  each  candidate  will  be 
private ; no  one  but  the  examiner  and  the  accom- 
panyist being  present,  unless  it  be  a member  of  the 
Society  of  Arts’  Committee  ; candidates  will,  how- 
ever, be  permitted  to  bring  their  own  accompanyist. 

The  candidate  will  be  known  to  the  Examiner  by 
a number  only ; and  no  list  of  candidates  will  be 
published. 

The  following  are  the  conditions  laid  down  for 
the  three  grades : — 

Honours. 

The  Examination  in  Honours  will  consist  of 
three  sections,  viz.,  a paper  to  be  worked,  an 
examination  similar  in  form  to  the  practical 
examination  for  a First  and  Second-class,  and  a 
viva-voce  examination. 

The  paper  will  comprise  : — 

[1.]  Harmony  in  four  or  five  parts,  each  part  to 
be  written  in  its  proper  clefs. 

[2.]  Simple  counterpoint  in  the  five  species. 

[3.]  Elementary  form. 

[4.]  Instrumentation. 

[5.]  Questions  on  the  history  of  music. 

Text-books  suggested: — Dr.  HuUah’s  work  on 
Harmony  (Longmans) ; Dr.  Stainer’s  work  on 
Harmony  (Novello) ; Dr.  Hiles  on  Counterpoint 
(Forsyth,  Manchester) ; Dr.  Macfarren  on  Counter- 
point (Cambridge  University  Press) ; “ Form  and 
Instrumentation,”  by  W.  A.  Barrett  (Eivingtons), 

The  maximum  number  of  marks  will  be  100. 

For  a First-class  in  Honours,  candidates  must 
obtain  80  marks. 

For  a Second-class  in  Honours,  candidates  must 
obtain  60  marks. 

Below  60  no  Certificate  will  be  granted. 

Candidates  must  pay  a fee  of  10s.,  which  will 
include  both  vocal  and  instrumental  music. 
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First  and  Second-class. 

Vocal. 

Candidates  for  a First  or  Second-class  Certificate 
in  Yocal  Music  will  be  required — 

[1.]  To  sing  a solo,  or  to  take  part  with  another 
candidate  in  a duet,  already  studied.  Credit  will 
be  given  for  the  choice  of  the  piece  sung. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds,  or 
successions  of  sounds,  played  or  sung  by  the 
Examiner  in  that  key,  and  in  the  keys  connected 
with  it;  e.y.,  the  dominant,  subdominant,  relative 
minor,  or  other. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

Candidates  must  come  provided  with  a second 
copy  of  the  solo  or  duet  they  have  studied,  in  the 
established  notation. 

The  maximum  of  marks  is  100.  These  will  be 
distributed  amongst  the  subjects  of  examination  in 
the  following  proportion  ; — 

Marks. 

Voice ....  20  per  cent.  I Ear 20  per  cent. 

Style.... 20  ,,  | Beading.. 4C  ,, 

Candidates  who  obtain  75  marks  will  be  entitled 
to  a First-class  Certificate ; and  those  who  obtain 
50  to  a Second.  Candidates,  the  number  of  whose 
marks  is  below  50,  will  be  entered  as  “not  passed.” 

Instrumental. 

Candidates  for  a First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 

[1.]  To  play  a x^iece  already  studied.  Credit  viall 
be  given  for  the  choice  of  the  piece  played. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds,  played 
by  the  Examiner  in  succession  or  in  combination, 
in  that  and  its  relative  keys;  e.g.,  the  dominant^ 
subdominant,  relative  minor,  or  other. 

[3.]  To  play  a piece  or  portion  of  a piece  at  sight. 

The  maximum  of  marks  is  100.  These  will  be 
distributed  among  the  subjects  of  examination  in 
the  following  proportion : — 

Marks. 

Execution . . 20  per  cent.  I Ear 20  per  cent. 

Style 20  ,,  | Beading  ..40  ,, 

Candidates  who  obtain  75  marks  will  be  entitled 
to  a First-class  Certificate;  and  those  who  obtain 
■50  to  a Second.  Candidates,  the  number  of  whose 
marks  is  below  50,  will  be  enteredas  “not  passed.’’ 

The  fee  is  5s.  for  a First  or  Second-class  (vocal 
or  instrumental)  Certificate.  If  vocal  as  well  as 
in  strumental  music  be  taken  by  the  same  candidate 
for  the  First  or  Second-class  Certificate,  a fee  of 
7s.  6d.  must  be  paid. 


Candidates  who  hold  certificates  of  last  year 
can  again  be  examined,  with  a view  to  obtain- 
ing a Higher  Grade. 

Similar  Examinations  will  be  held  at  the  Bir- 
mingham and  Midland  Institute,  and  at  the 
Association  for  the  High  Education  of  Women  at 
Glasgow. 


COMMITTEE  ON  POISONOUS  COLOUKS. 

The  Council  having  had  their  attention  directed  ) 
to  numerous  cases  of  reputed  poisoning  by  arsenical  . 
wall-papers  and  other  articles  in  general  house-  • 
hold  use,  have  appointed  a Committee  to  inquire  » 
into  the  practicability  of  preventing  the  employment  ' 
of  arsenic  in  any  processes  by  which  it  is  allowed 
to  remain  in  finished  goods,  and  to  obtain  evidence 
as  to  the  effect  a total  prohibition  of  the  use  of  such 
processes,  or  the  prohibition  of  the  sale  of  articles  i 
produced  thereby,  would  have  upon  various  trades.  , 

To  promote  the  object  in  view,  a form  contain-  > 
ing  questions  as  follows  has  been  issued  by  the  1 
Committee : — 

1.  Li  what  colours,  dyes,  mordants,  or  other  pre-  1 

parations  used  in  trades  or  manufactures  in  this  I 
country,  is  any  preparation  of  arsenic  employed  ? 1 

2.  For  what  other  purposes  and  processes  is  arsenic 
employed  ? 

3.  Do  you  attach  any  special  importance  to  the  con- 
tinued use  of  any  arsenical  colours  for  preparations, 
such  as  leave  arsenic  in  the  finished  goods  ? and,  if  so, 
what  preparations,  and  for  what  reasons  ? 

4.  Wo^d  it  be  any  disadvantage  to  you  if  the  use  of 
such  colours,  dyes,  pigments,  or  other  arsenical  pre- 
parations, both  of  home  and  foreign  manufacture,  were 
prohibited  ? and,  if  so,  what  disadvantage  ? 

The  Secretary  will  be  glad  to  receive  answers  to 
the  above  questions  from  persons  interested  in  the 
subjects,  on  or  before  the  30th  April.  Such 
answers  should  be  accompanied  by  any  further 
statement  or  remarks  which  may  be  deemed 
advisable  to  lay  before  the  Committee. 


MORTALITY  IN  LARGE  TOWKS. 

The  following  letter,  with  the  accompanying 
table,  has  been  sent  round,  by  order  of  the  Council, 
to  the  Officers  of  Health  of  certain  of  the  chief 
towns  in  England : — 

Sm, — The  Council  of  this  Society  have  under  con- 
sideration the  arrangements  for  the  Annual  Conference 
on  Sanitary  Matters,  which  has  been  held  annually  since 
1876. 

The  Council  are  desirous  of  bringing  under  the  notice 
of  the  Conference  subjects  which  have  not  been  treated 
in  former  years,  and  their  attention  has  been  drawn  to 
the  rates  of  mortality  prevailing  in  our  great  provincial 
centres  of  industry.  The  actual  condition  of  these 
towns  is  illustrated  by  the  table  enclosed,  which  has 
been  compiled  from  the  latest  returns  of  the  Registrar 
General,  and  those  for  the  year  just  ended  (1879).  ^ The 
test  employed  has  been  the  death-rate  among  children 
under  five  years  of  age,  this  rate  being  the  least  affected 
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by  varieties  of  occupation,  and  most  by  sanitary  condi- 
tions of  dwellings. 

A further  examination  of  the  returns  shows  that  a 
large  proportion  of  those  deaths  were  due  to  prevent- 
able causes,  such  as  zymotic  diseases,  and  they  were 
principally  among  the  wage-paid  classes. 

The  Council  would  feel  grateful  if  you  would  inform 
them  whether  the  experience  of  your  town  leads  you  to 


the  opinion,  which  the  Council  entertain,  that  it  is 
highly  important  that  this  subject  should  be  discussed, 
and,  if  so,  whether  you  could  suggest  to  them,  from 
your  experience,  the  form  of  questions  which  would  be 
most  likely  to  produce  practical  discussion  of  a character 
likely  to  lead  to  their  ultimate  remedy. — I am.  Sir, 
your  obedient  servant, 

H.  T.  Wood,  Secretary. 


Towns. 

Estimated  Population  in  the 
middle  of  the  year  1877. 

Density,  Persons  to  an 
Acre,  1877. 

Deaths  at  all  Ages. 

Deaths  of  Children  under  Five  Years 
OF  Age. 

Mortality  per  1,000 
living. 

Number 

registered. 

Number  if  Mortality 
had  not  exceeded  17 
in  1,000  living. 

Number  above  the 
healthy  Standard  of 
17  in  1,000  living. 

Deaths  Registered. 

Number  if  general 
Mortality  were  17  in 
1,000  living,  and  the 
proportion  to  total 
deaths  M-ere  25  “/o. 

Excess  of  Deaths  re- 
gistered over  number 
m last  column. 

(D 

rO 

g 

3 

Proportion 

per 

1,000  living. 

Proportion  to 
100  deaths  at 
all  ages. 

London  

3,533,484 

46-9 

21-9 

77-449  : 60,069 

17,380 

31,891 

69-7 

41 

15,017 

16,972 

Manchester  

359,213 

83-7 

27-4 

9,810  1 6,107 

3,703 

4,025 

83-1 

41 

1,527 

2,498 

Salford  

162,978 

31-5 

25-1 

4,079  1 2,771 

1,308 

1,966 

85-2 

48 

693 

1,273 

Liverpool  

527,0^8 

101-2 

26-5 

13,904  8,960' 

4,944 

6,341 

89-6 

46 

2,240 

4,101 

Birmingham  

377,436 

44-9 

24-2 

9,104  6,416 

2,688 

4,461 

! 84-1 

49 

1,604 

2,857 

Bristol  

202,950 

45-6 

21-8 

4,415  3,450 

965 

1,905 

73-3 

43 

863 

1,042 

Leeds 

298,189 

13-8 

22-3 

6,630  5,069 

1,561 

3,178 

74-2 

48 

1,267 

1,911 

Sheffield 

282,130  i 

14-4 

21-9 

6,154  ; 4,796 

1,358 

2,765 

66-4 

45 

1,199 

1,566 

Rochdale* 

79,481 

8-6 

19-9 

1,584  1,351 

233 

— 

— 

— 

338 

— 

Oldham  

103,559 

22-2 

24-2 

2,495  : 1,761 

734 

1,137 

80-0 

46 

440 

(97 

Glasgow 

555,933 

92-1 

24-8 

13,736  ' 9,451 

4,285 

6,253 

81-9 

46 

2,363 

3,890 

Halifax* 

90,447 

9-3 

20-0 

1,812  1 1,538 

274 

— 

— 

— 

385 

— 

Carhsle* 

35,225 

2-9 

21-9 

772  1 599 

173 

— 

— 

— 

150 

— 

* These  consist  of  groups  of  registration  sub-districts  approximately  representing  the  municipal  boroughs. 


IMEiiOEAXDirM. — The  proportion  of  25  per  cent,  of 
children  dying  under  five  years  of  age  to  deaths  at  all 
ages  is  thus  derived;  — 

According  to  the  Healthy  Districts’  Life  Table,  the 
per-centage  of  children  dying  in  the  first  five  years  of 
life  to  total  deaths  is  17’5;  but  this  represents  the  pro- 
portion in  a stationary  population,  among  which  there 
would  be  a smaller  number  of  children  than  in  an 
increasing  population.  Tlierefore,  if  the  mortality  is 
the  same  in  both  cases,  there  would  be  a larger  number 
of  children  djdng  in  an  ordinary  flourishing  population 
(see  Supplement  to  35th  aVnnual  Report  of  Registrar- 
General,  Table  71).  Thus  the  17*5  per  cent,  would  be 
raised  to  about  25  per  cent,  on  the  basis  of  the  Table  just 
quoted. 


BALMAIN’S  LUMINOUS  PAINT. 

Messrs.  Ihlee  and  Horne,  of  31,  Aldermanbury, 
E.C.,  the  proprietors  of  the  patent  for  the 
“Luminous  Paint,”  have  kindly  expressed  their 
willingness  to  send  a specimen  of  the  paint  to  any 
member  of  the  Society  who  may  not  yet  have 
received  one.  Any  member  wishing  for  such  a 
specimen  should  send  a stamped  directed  envelope 
to  Messrs.  Ihlee  and  Horne,  stating  at  the  same 
time  that  he  is  a member  of  the  Society  of  Arts. 


INDIAN  SECTION. 

Friday,  April  16, 1880 ; Sir  T.  Douglas  Forsyth, 
K.C.S.I.,  C.B.,  in  the  chair. 

The  paper  read  was — 

RUSSIA’S  INFLUENCE  OVER  THE  INHABIT- 
ANTS OF  CENTRAL  ASIA  DURING  THE 
LAST  TEN  YEARS. 

By  Professor  A.  Vambery. 

When  the  Russians,  fifteen  years  ago,  through 
their  conquest  in  Central  Asia,  first  came  into 
contact  with  the  Moslem  population  of  that 
part  of  the  world,  there  was  a general  idea 
prevalent  that  the  light  of  a better  future 
would  soon  dawn  on  that  people,  sunk  hitherto 
in  fanaticism  and  barbarism,  and  that  the 
influence  of  Western  civilisation  would  obviously 
raise  the  moral  and  material  conditions  of  the 
country;  nay,  it  was  surmised  that  man,  in  this 
historically  famous  part  of  the  world,  would  soon 
enjoy  all  the  rights  which  are  due  to  him  by 
nature.  Expectations  of  this  kind  were  not  un- 
frequently  raised  by  the  circumstances  that  the 
Russian  being  himself  half  an  Asiatic,  would 
easier  exercise  any  influence  over  those  Asiatics 
than  the  Englishman,  who,  by  his  superior  educa- 
tion and  strict  European  character,  is,  at  all  events, 
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more  foreign  in  Eastern  spheres,  and  less  capable 
to  act  as  a teacher. 

Well,  to-day,  as  ten  or  fifteen  years  have 
elapsed,  and  the  picture  of  the  future  civilisation  of 
Central  Asia  is  by  degrees  moving  in  the  fore- 
ground, I believe  it  will  not  be  taken  amiss 
when,  far  from  all  political  tendencies,  and 
from  a purely  humanitarian  point  of  view,  we 
put  the  question,  what  good  has  resulted  to 
he  peoples  of  the  three  Central  Asiatic  Khanates 
from  the  Eussian  rule  up  to  the  present  time — what 
are  the  cultural  and  material  benefits,  what  are  the 
promises  of  the  future  in  this  respect  ? I believe 
it  is  only  those  who,  in  a fanatical  prepossession 
against  Eussia,  forcibly  shut  their  eyes  to  undeni- 
able facts,  only  those  will  refuse  to  acknowledge 
that  in  the  Khanates,  where  formerly  continuous 
warfare,  troubles,  and  bloodshed  were  raging,  now 
tranquility  and  order,  and,  to  a certain  extent,  also 
a love  of  law,  begins  gradually  to  spread,  and 
that  the  horror  of  despotism  and  tyrrany,  by  which  j 
Central  Asia  was  haunted  during  the  time  of  1 
Mollah  Khan,  KasruUah  Khan,  and  Khudayar ! 
Khan,  has  almost  entirely  disappeared.  There  | 
is  no  longer  to  be  heard  the  word  yaghi  (war),  | 
which  was  the  terror  of  caravans,  by  which ' 
hundreds  have  lost  their  wealth  and  liberty ; on 
the  contrary,  trade  and  free  communication  begins 
to  be  safe  even  in  the  most  distant  parts  of  the 
steppe  ; and,  admitting  that  not  all  the  advantages 
of  a settled  Grovernment  are  perceptible  in  Eussian 
Central  Asia,  it  is,  nevertheless,  the  obstinately 
blind  who  would  refuse  to  give  preference  to  the 
present  conditions  of  Central  Asia  over  those  of 
bygone  ages. 

No,  gentlemen,  it  is  not  my  intention  to  glory 
in  the  epithet  of  stubbornness ; it  is  my  intention 
to  be  just  towards  Eussia,  but  I am  also  urged 
to  show  justice  to  the  altera  ^ars,  I mean  to 
the  Central  Asiatics;  and,  therefore,  I am  com- 
pelled to  make  the  seemingly  daring  assertion, 
that  all  the  reforms  and  innovations  iutroduced 
hitherto  by  the  Eussians  in  Central  Asia  are  only 
made  for  the  benefit  of  Eussians  themselves,  the  fact 
being  of  getting  peaceable  subjects,  wilEng  rate- 
payers, and  obedient  means  for  the  Eussian  supre- 
macy. I am  sorry  to  remark  that  the  Central 
Asiatics  themselves,  far  from  profiting  in  the  least 
from  the  blessings  of  our  Western  culture,  will 
derive  in  the  future,  from  this  light  of  modem 
culture,  more  detriment  than  benefit.  It  is  a sad 
truth  which  I have  to  state — and,  in  order  to  do 
this  properly,  I must  exhibit  the  whole  picture  of 
moral  and  material  decay — when  I show  you  the 
actual  condition  of  the  Moslem  people  of  Central 
Asia. 

It  is  with  great  regret  that  I have  to  note  before 
all  that  the  domestic  industry  of  Bokhara  and 
Khokand  has  greatly  suffered  by  the  preponderance 
of  Eussian  imports ; that  this  is  one  of  the  chief 
causes  of  the  rapid  impoverishment  of  the  inhabit- 
ants of  the  towns.  As  you  know,  the  domestic 
industry  of  Central  Asia  was  pretty  well  sufficient 
to  supply  the  ordinary  demands  of  the  people,  with 
the  exception  of  iron  wares,  linen,  and  chintzes ; 
nay,  even  considerable  caravans,  laden  with  ready- 
made clothes,  silk  and  cotton  stuffs,  went  from  the 
chief  places  in  the  northern  and  southern  direction 
to  the  adjacent  countries.  Not  only  the  Moslems 
subjected  to  Eussia,  such  as  the  Kazan  and  Nogai 


people,  but  the  Eussians  themselves,  were  in  th® 
habit  of  buying  the  long  striped  coats  of  Bokhara 
and  Khiva  make,  which  were  used  as  dressing- 
gowns,  retaining,  even  in  Eussia,  the  original 
Tartar  name  of  khalat.  Similar  was  the  con- 
dition with  regard  to  silk  and  other  articles,  whilst 
to-day,  as  I hear  from  Central  Asia,  a deplorable 
change  for  the  worse  has  taken  place,,  and  the- 
decrease  of  demand  has  greatly  injured  the  Central 
Asiatic  industry.  First  of  aU,  by  the  abolition  of 
duty  between  Eussia  and  Central  Asia  proper,  the- 
last-named  country  was,  so  to  say,  inundated  by 
bad  and  comparatively  cheaper  articles,  and  more 
than  one  fanatic  Ozbeg  or  Sart  was  ready  to  change 
the  ancestral  colour  of  his  blue,  red,  and  yellow 
canelated  tcliapan,  viz.,  overcoat,  for  some  of 
the  inferior  Moscow  chintzes. 

The  second  injury  to  the  domestic  industry  of 
the  Central  Asiatics  is  the  daily  increasing  export 
of  raw  material  to  Eussia  without  the  consequent 
rise  of  the  prices  benefiting  the  producers.  It  has 
become  evident  in  later  times  that  the  prices  of 
cotton,  hides,  silk,  and  dried  fruits,  far  from  rising, 
have  gone  down  considerably.  In  view  of  the- 
increasing  demand  for  the  respective  articles,  this- 
certainly  seems  surprising,  if  not  abnormal ; but  it 
must  be  borne  in  mind  that  the  Eussians  have 
excluded  from  the  Central  Asian  markets  all 
foreign  competition,  and  that  the  prices  are  made 
as  the  interests  demand.  This  was,  and  is  almost 
everywhere  the  case,  and  amongst  others  I shall 
quote  only  one  example.  When  the  Eussians  got 
possession  of  the  Eastern  shore  of  the  Caspian,, 
the  Turkomans  found  in  the  exportation  of  j)itch 
and  naphtha  a rich  source  of  wealth.  To-day,. 
Armenian  Eussian  traders  have  come  forward 
as  concurrents,  and  like  the  Eussian  employe  in 
Tcheleken,  so  to  say,  octroy es  the  prices;  the 
Turkomans,  thus  scarcely  finding  any  reward  for 
their  Osvn  labour,  have  made  over  nearly  the  whole- 
trade  to  the  intruding  foreigners. 

It  must  not  be  overlooked  besides,  that  formerly 
commerce  between  Eussia  and  Central  Asia  was 
chiefly  carried  on  by  the  natives,  who  started  in 
long  caravans  across  the  steppe  to  the  different 
trading  places  of  the  adjacent  Eussian  Empire; 
to-day,  the  Eussian  himself  comes  with  his  wares, 
and  not  only  a great  number  of  Sarts  and  Tadjiks 
have  been  damaged  by  this  innovation,  but  also 
many  Kirgiz  camel  owners,  who  must  content  them- 
selves with  the  freights  settled  by  the  Eussians,  and 
not  by  themselves ; and  I may  here  also  casually 
notice,  that  the  number  of  these  useful  animals  is 
rapidly  diminishing  in  the  steppes,  for  during  the 
Eussian  wars  in  the  last  fifteen  years,  at  least 
sixty  thousand  camels  have  been  killed  on  military 
marches.  As  easily  imagined,  the  pressure  of 
Eussian  monopoly  lies  still  heavier  upon  those 
articles  which  were  formerly  imported  from  the 
south,  especially  from  India  and  Afghanistan,  and 
which  have  been  driven  out  of  the  market  quite 
recently  by  the  strict  Eussian  prohibitive  duty. 
You  w^  sufficiently  understand  how  essentially 
English  trade  was  damaged  hereby.  I can, 
therefore,  abstain  from  entering  into  detail  upon 
that  question,  but  it  is  not  to  the  English 
alone,  but  also  to  the  Central  Asiatics  them- 
selves, that  the  'exclusion  of  competition  has 
become  a great  disadvantage,  for  the  prices  of 
better  stuffs  having  risen  in  an  extraordinary  way, 
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the  inhabitant  of  Central  Asia  must  content  him- 
S3lf  with  lower  qualities,  brought  from  Russia,  and 
fjels  very  sensitively  the  exclusion  of  foreign  com- 
petition, even  in  articles  of  daily  demand.  Thus 
tea  was  always  an  article  of  large  consumption  in 
Turkestan,  and  before  the  Dunghan  Revolution 
it  was  mostly  imported  from  China,  and  fetched 
prices  which  were  not  at  all  in  accordance  with  the 
state  of  wealth  of  these  peoples.  This  abnormal 
state  of  things,  supported  also  by  the  comparatively 
greater  proximity  of  India,  has  already  contributed 
ia  the  beginning  of  the  seventh  decade  to  the  open- 
ing a trade  in  the  green  tea  of  India  with  the  three 
Khanates.  For  a long  while  the  contest  against 
innovation  lasted,  Kabuli  and  Kandahari  merchants 
appeared  with  large  quantities  of  tea  in  the  market, 
and  this  Indian  article  would  have  certainly  carried 
the  point  in  the  end,  if,  meanwhile,  the  Russians 
had  not  annihilated  at  once  the  dangerous  intruder. 
In  the  first  year  of  the  last  decade,  the  Russian 
Chamber  of  Commerce  in  Tashkend  provoked  a 
regular  tea-agitation  in  the  country.  On  the  one 
side  all  possible  efforts  were  made  to  promote  the 
import  of  Russian  tea,  and  on  the  other  all  sorts  of 
unfair  attacks  were  made  upon  the  Indian  rival. 
The  Assam  tea  was  proclaimed  to  be  unhealthy, 
and  to  be  defiled  with  swine-fat,  so  that  if  the 
Afghan  traders  had  continued  to  import  it,  in  spite 
of  the  extravagant  duty,  their  experiment  would 
have  certainly  been  frustrated  by  the  crafty  malice 
r>f  the  Russians  and  by  the  superstitions  of  the 
Asiatics.  It  is  only  in  this  way  that  we  can  find 
an  explanation  of  the  fact  that  Indian  tea  has 
very  little  sale  in  Central  Asia,  in  spite  of  its 
superior  quality  and  comparatively  cheaper  price. 

Speaking  as  I do  of  the  southern  direction  of  the 
Central  Asian  trade,  I must  not  omit  to  mention 
that,  through  th  eappearance  of  Russia  in  Central 
Asia,  Afghanistan  and  Persia  also  have  been 
greatly  injured  in  their  commercial  interest.  I 
speak  from  private  information  which  has  reached 
me  from  those  parts  of  the  world,  and  from  which 
I learned  that  the  long  caravans,  consisting  of 
hundreds  of  camels,  which  formerly  took  their  way 
via  Kerki,  Shirabad,  Belkh,  and  Herat,  coming  in 
the  spring  and  returning  in  the  autumn,  have 
greatly  diminished  in  the  present  time,  and  that 
Herat  as  well  as  Meshed  have  lost  very  much  of 
their  importance  as  emporiums  and  market  places. 
Dyes,  pistachio  nuts,  dried'  fruits,  and  lamb  skins, 
usually  imported  from  Central  Asia,  have  greatly 
risen  in  price  in  Khorasan  and  in  Persia,  and  we 
must  not  wonder  that  the  inhabitants  of  Iran  do  not 
much  appreciate  the  establishment  of  the  existing 
political  conditions  of  Central  Asia. 

I cannot  omit  casually  mentioning  another  cir- 
cumstance, which,  during  the  last  ten  years,  has 
found  an  erroneous  interpretation ; I mean  the 
decrease  of  the  slave  trade  between  Central  Asia 
I and  Persia.  When  the  Russians  appeared  in  the 
I former  country,  a general  hope  was  entertained 
that  the  province  of  Khorasan,  nay,  the  whole 
northern  frontier  of  Persia,  always  so  imminently 
I opposed  to  the  devastations  of  marauding  Turko- 
mans, would  now  enjoy  greater  safety,  and  that 
the  Russian  prohibition  against  the  slave  trade 
would  be  sure  to  remove  a great  burden  from  the 
shoulders  of  the  Persians.  Well,  I do  not  know 
how  far  human  flesh  is  a staple  article  in  Central 
Asia,  but  I do  know  decidedly  that  poor  Iran  is 


suffering  from  that  plague  as  much  as  before.  That 
the  Turkomans  are  practising  this  detestable  trade 
only  within  the  limits  of  their  own  desert,  is 
scarcely  credible;  there  is  more  likplihood  that  the 
sale  of  slaves  in  the  three  Khanates,  particularly 
female  slaves,  is  going  on  just  as  before,  and  that 
this  act  of  Russian  humanity,  of  which  Russian 
papers  boast  so  much,  is  of  the  same  nature  as 
many  other  humanitarian  deeds,  by  which  dust  is 
thrown  in  the  eyes  of  credulous  Europe. 

Taken  all  together,  I suppose  that  even  the 
greatest  admirer  of  the  Russian  cultural  mission  in 
Central  Asia,  will  not  deny  that  the  material  well- 
being of  the  natives  in  Russian  Turkestan  is  rapidly 
declining,  that  their  impoverishment  is  increasing 
from  day  to  day;  and  we  must  not  be  astonished  if 
the  number  of  Turkestani  Mekka  pilgrims  has 
dwindled  down  in  the  last  ten  years  to  almost  one- 
half.  The  number  of  pilgrims  to  Mekka  always 
forms  an  accurate  test  of  the  material  condition 
of  any  Moslem  society. 

It  may  be  stated  that  amongst  an  agricultural 
people  these  various  kinds  of  oppression  do  not  exist, 
and  that,  freed  from  the  former  tyranny  and 
anarchy  of  their  own  Government,  they  will  now, 
under  the  protection  of  an  estabhshed  and  regulated 
rule,  thrive  and  prosper  much  more.  Well,  I am 
sorry  to  say  that,  even  in  this  regard,  a bitter  delu- 
sion awaits  us,  for  we  make  the  very  sad  discovery 
that  the  new  era  did  not  become  very  blissful  for  the 
people.  What  rests  most  heavily  upon  the  labourers 
of  the  field  is  the  abnormal  taxation  introduced  by 
Russia  everywhere  in  Central  Asia,  a taxation 
which  rises  with  the  continuously  increasing  deficit 
of  Russian  administration.  I do  not  exaggerate  if 
I assert  that  the  Russians  have  increased  five-fold 
or  six-fold  the  original  scale  of  taxation  in  Central 
Asia ; and  the  burden  arising  from  the  cattle-tax, 
land-tax,  and  personal  taxes  is,  under  regulated 
administration,  far  more  oppressive  than  with  the 
old  patriarchal  despotic  regime.  In  spite  of  bar- 
barism and  tyranny,  the  administration  of  the 
Khans  and  Emirs  was  always  influenced  by  the 
Mollahs  and  Ishans,  and  could  never  proceed  with 
that  iron  inflexibility  which  characterises  the  un- 
controlled system  of  Russian  administration.  We 
must  not  leave  out  of  account  also  the  continuous 
vexations  and  embezzlements  of  which  even  Philo- 
Russian  travellers  give  reports  ; and  we  shall  with 
sorrow  appreciate  what  a Central  Asiatic  acquaint- 
ance in  Constantinople  writes  to  me,  “ the  voracity 
of  the  Karakush  (eagle)  is  as  bad  as  the  avidity  of 
our  former  sipahis  (officers).”  We  must  consider, 
besides,  that  the  cultivator  of  the  soil  has,  after 
satisfying  the  Russian  officials,  also  to  give  his 
mite  to  the  mosques,  schools,  to  the  Mollahs,  to  the 
Kadi,  to  the  Ishan,  and  to  the  Dervishes  people, 
whose  greed  is  not  less  insatiable  than  that  of 
the  Moscovites,  and  we  shall  not  at  all  wonder  if 
the  poor  peasant,  fleeced  in  all  directions,  looks 
regretfully  back  to  the  former  times  of  tyrannical 
rule.  In  those  times  it  was  native  tyranny  which 
he  felt  from  time  to  time,  whilst  now  he  finds 
himself  exposed  to  the  regular  and  unceasing 
spoliation  of  the  foreign  intruder. 

We  may  admit,  nevertheless,  that  the  material 
decline  is  only  a temporary,  only  an  evil  of  the 
period  of  transition,  and  may  eventually,  in  the 
course  of  time,  turn  to  the  better.  We  may  go  even 
further,  and  entertain  the  hope  that  Sarts,  Tadjiks, 
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and  Ozbegs  will  reach  that  degree  of  material 
cnlturp  and  well-being  which  the  temperate, 
diligent,  and  sober  Moslems  of  Kazan,  of  the  Krim, 
and  of  the  Orenburg  district,  have  already  reached. 
The  material  evils  are  curable,  and  I do  not  doubt 
the  good  intention  of  the  Eussian  Government  in 
that  respect ; but  the  incurable  evil  and  irreparable 
loss  is  the  moral  decline  spreading  in  Central 
Asia  in  such  a frightful  way,  a decline  which  is 
entirely  owing  to  the  Eussians  themselves,  and  can, 
therefore,  hardly  be  healed  by  Eussia.  You  will 
know  that  the  social  condition  of  Central  Asia  is 
entirely  founded  upon  the  religious  constitution — a 
constitution  which  took  the  place  of  the  former 
old  Persian  culture,  and  of  the  Turanian  patriarchal 
rule — a constitution  which  has  become,  in  the  course 
of  time,  the  sole  regulator  of  social,  legal,  and 
ethnical  life.  The  strict  observation  of  the  reli- 
gious laws,  the  correct  interpretation  of  the  Sheriat, 
were  the  only  means  by  which  the  motley  and- 
continually  fluctuating  ethnical  elements  of  the 
Central  Asiatic  world  could  be  consolidated  in  a 
Arm  body.  It  is  through  religion  that  the  un- 
settled semi-barbarous  tribes  of  the  adjacent 
deserts  have  been  brought  to  the  cultivated  districts 
of  the  three  Khanates,  that  they  have  settled  down, 
and  become,  to  a certain  extent,  civilised.  Thus 
we  may  take  religion  as  the  only  means  which  can 
preserve  the  Turks  and  other  nuKed  races  of 
Central  Asia  from  falling  back  into  their  former 
stage  of  barbarism,  in  which  existed  the  only  safe- 
guard of  the  Yaxartes  and  Oxus  Valley  against  the 
inroads  of  Seldjuldans,  Karakhitais,  Mongols, 
Kalmuks,  Kazaks,  and  Ozbegs, 

But  now  the  Eussians  have  appeared  upon  the 
scene,  and  their  first  apparition  has  sufficed  to 
untie  the  bonds  of  religious  law,  and  to  shake  the 
basis  of  ethnical  life  to  its  very  foundations.  The 
first  great  fault  which  the  Eussians  committed 
was  their  doing  away  with  office  of  the  Eeis,  a 
kind  of  religious  policemen,  who  has  been  replaced 
by  a Eussian  officer.  I am  far  from  deploring 
that,  owing  to  the  disappearance  of  the  durra  (the 
three-tailed  whip),  the  observation  of  the  religious 
law  has  become  very  lax,  that  the  mosques  are 
almost  empty  during  the  five  times  of  prayer  in  the 
day,  that  ritualistic  formalities  are  more  and  more 
neglected.  I am  not  an  advocate  for  Mohammedan 
ritual,  but  I cannot  conceal  from  myself  the  con- 
viction that,  with  the  disappearance  of  the  durra, 
all  kinds  of  vices  are  gaining  ground ; and  it  is 
really  astonishing  how  rapidly  drunkenness,  gam- 
bling, and  other  immoralities  are  spreading.  In 
the  teashops  of  Tashkend,  Khodjend,  and  Samar- 
kand, brandy  is  publicly  sold,  and  one-third  of 
the  consumers  of  this  Eussian  national  beverage 
are  found  among  the  ranks  of  the  Sarts  and  of 
other  such  people,  who,  ten  years  before,  would 
have  shuddered  at  the  motion  of  allowing  even  a 
drop  of  that  drink  to  pass  their  lips.  Cards 
(formerly  called  the  Eussian  Koran)  were,  during 
the  times  of  my  travels  in  Central  Asia,  to  be  found 
only  with  the  most  depraved  man-stealers,  whilst 
they  now  find  their  way  everywhere  where  large 
Eussian  colpnics  exist,  and  figure  in  the  criminal 
records  as  a chiisf  pause  of  quarrels  and  murder. 
Most _ shocking  is  thp  g^tpnt  to  which  licentious- 
nep  is  spreading  from  i>Q  day.  In  order  to 
coincide  with  the  reigning  tqne  pf  the  govern- 
ing Eussian  class,  even  the  holifi§|  customs  and 


habits  are  not  spared,  and  the  Mohammedan  I 
clergy,  formerly  the  chief  protectors  of  morality,  ^ 
are  losing  their  influence,  in  consequence  of  the  | 
distrust  which  the  Eussians  always  shov\-(  d to  the  i 
Mollah  class,  in  whom  they  supposed  they  dis-  j 
covered  their  enemies.  The  Kadis  a’ so,  and  | 
Mollahs,  by  losing  their  material  resources — the  j 
Eussians  having  forcibly  taken  possession  of  the  . 
wholeVakuf — have  unavoidably  forfeited  also  their 
moral  prestige.  I will  admit  that  morality  was  in 
Central  Asia,  as  almost  everywhere  in  the  larger 
towns  of  Mohammedan  countries,  always  on  the 
lowest  level,  but  formerly  the  Mohammedans 
would  secretly  praise  the  love  of  justice  of  the 
infidel  rulers,  so  that  it  is  now  the  more  to 
be  regretted  that  the  Central  Asiatics,  seeing  the 
venality  and  corruption  of  the  Eussian  officials, 
will  be  quite  convinced  of  the  contrary,  and  they 
will  now  believe,  that  all  they  formerly  heard  as 
to  the  just  rule  of  the  infidels  in  India,  may  be 
also  either  untrue  or  exaggerated. 

I will  not  pretend  that  the  Eussian  Government 
is  intentionally  blind  to  these  evils,  and  that  it 
knowingly  abstains  from  putting  a stop  to  the 
moral  and  material  decline  of  the  Mohammedan 
peoples  recently  entrusted  to  its  care.  No,  such  an 
imputation  would  be  unjust ; but,  I am  sorry  to 
remark,  first,  that  the  chief  officials  in  St.  Peters- 
burg, owing  to  the  mendacity  of  subaltern  officers, 
are  not  sufficiently  acquainted  with  the  real  state 
of  affairs  ; and,  secondly,  that  the  means  employed 
to  check  the  evil  are  either  too  insignificant  or  too 
bad  to  produce  better  results.  The  chief  care 
bestowed  by  the  Eussian  Government  hitherto 
upon  its  Central  Asian  possessions  extend  mainly 
to  that  portion  which  forms  from  the  lower 
Yaxartes  to  the  middle  course  of  the  Oxus,  the 
highway  of  future  plans  and  schemes,  whilst  the 
districts  on  either  side — I mean  to  say  the  khanate 
of  Khokand,  the  Amu-Derya  district,  and  the 
interior  of  the  steppes — have  been  left  almost 
entirely  in  their  old  barbarism.  It  is  in  order  to 
secure  the  foresaid  highway  that  the  restoration 
and  erection  of  bridges  over  the  Yaxartes,  near- 
Tchinas,  and  over  the  Aris,  as  weU  as  the  experi- 
ment at  irrigating  the  Hungerstep  ” between 
Khodjend  and  Djizzak,  have  been  set  on  foot. 
The  Eussian  Government  has  at  all  times,  and  in 
all  places,  only  considered  the  security  of  her  mili- 
tary roads,  not  the  interest  of  the  natives,  who  are 
decimated,  as  in  bygone  times,  by  epidemics,  and 
suffer,  as  previously,  from  all  the  miseries  of  an 
apparently  European,  but  in  reality  Asiatic,. 
Government. 

It  is  true  we  read  from  time  to  time,  in  the 
Turkestan  official  paper,  that  schools  of  different 
sorts  have  been  founded  and  opened  by  the  Govern- 
ment in  the  towns  of  Tashkend,  Khodjend, 
Tchinaz,  Samarkand,  and  in  other  places  of  im- 
portance. Quite  recently,  we  hear  even  that 
schools  for  girls — nay,  a seminary  fpr  governesses 
— has  been  called  into  life  in  Tashkend  / fint  I beg 
leave  to  ask  whether  the  Eussians  senpnsly 
believe  that  the  Kirgizes,  Sarts,  and  Ozbegs  wi2J 
rejoice  in  reading  of  Aristophanes  and  Horace,  or 
whether  these  lights  of  the  classic  ages  v/ill  diffuse 
mudgrn  culture  amongst  the  semi-barbarian  and 
semirrlan^tic  Mohammedans  ? To  speak  frankly, 

I doubt  ¥@?y  fpuch  these  sanguine  expectations  of 
the  Eussians.  good  will  be  done  by  sending 
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five  or  ten  Kii-giz  children  at  Governnient  cost  to 
the  schools,  and  bj’’  having  them  taught  there 
during  a series  of  years  ? The  bulk  of  the  Kirgiz 
people  will  scarcely  receive  a single  spark  of  the 
light  imparted  to  their  children,  for  these  neophytes 
in  our  modern  culture  will  remain  too  distant  from 
the  sphere  of  thought  of  their  own  people  ; they 
will  be  too  far  alienated  from  the  mode  of  thinking 
of  their  own  relatives  to  exercise  any  influence  upon 
them.  The  validity  of  our  suppositions  is  clearly 
proved  by  the  simflar  doings  of  Eussia  centuries 
ago,  on  the  lower  Volga  and  in  the  Krim,  where 
likewise  similar  schools  exist ; where  also  single 
Tartar  children  are  sent  to  the  Eussian  schools ; 
and  where,  in  spite  of  all  that,  the  great  mass  of 
the  Tartar  people  still  remain  in  the  former  state 
of  ignorance  and  barbarism.  It  is  not  by  such 
means  (invented  and  employed  only  to  delude  the 
foreign  spectator)  that  Eussia  can  do  full  justice 
to  their  cultural  mission  in  Asia.  The  Eussians 
commit  a great  error  when,  under  the  influence  of 
distrust,  they  take  away  from  the  Moslem  society 
of  Central  Asia  even  the  shadow  of  autonomy,  and 
when  they  endeavour  to  drive  them  forcibly  into 
the  foreign  frame  of  European  Eussian  legislation. 

In  answer  to  such  an  accusation,  I may  be  told 
that  the  Eussians  have  installed  Aksakals  every- 
where, and  permitted  the  functions  of  the  Kadis  to 
■continue.  Well,  from  a Eussian  point  of  view, 
this  may  seem  a concession,  but  go  and  ask  what 
the  Central  Asiatic  thinks  about  it.  Firstly,  he 
knows  too  well  that  the  Aksakal  is  nothing  else  but 
an  obedient  tool  of  the  Eussian  authority,  a paid 
officer  of  police,  who  considers  the  commands  of 
his  superiors  and  not  the  interest  of  his  own 
•countrymen;  secondly,  that  the  Kadis  brought 
into  office  by  the  electioneering  comedy  of  the 
Eussians  is  totally  devoid  of  any  power ; and  that, 
finally,  those  Moslem  Eussian  officials,  intended  to 
be  a kind  of  concession,  are  merely  Mohammedans 
in  name,  and  are  mostly  looked  upon  as  men  who, 
while  defending  the  laws  of  Mohammed,  are 
mostly  bent  upon  eluding  them. 

If  we  throw,  therefore,  an  impartial  glance  upon 
the  cultural  doings  of  the  Eussians  in  Central 
Asia,  we  shall  be  convinced,  through  evident  facts, 
that  the  Eussian  national  spirit  has  neither  the 
capacity  nor  the  wish  to  introduce  the  light  of  our 
modem  civilisation  in  the  interior  of  Asia,  and 
that  it  cannot  be  a propagator  of  our  modern 
culture  from  the  humanitarian  point  of  view  and 
enlightenment,  which  is  really  desirable.  Such  an 
assertion  may  be  thought  unj  ust,  but,  in  order  to 
be  better  understood,  I v/ill  try  to  give  a concise 
explanation. 

Where  Eussia  meets  with  semi-barbarian  no- 
madic popular  elements,  its  appearance  is  so  far 
beneficial  that  these  peoples,  becoming  divested 
of  their  national  individuality,  are  first  made 
Eussians,  and  put  upon  the  lowest  cultural  level  of 
the  Eussian  peasant.  This  is  shown  to  us  by  the 
history  of  the  last  few  centuries,  with  regard  to 
many  Fin-Ugrian  and  Turko-Tartar  peoples,  whose 
number  has  decreased  to  a frightful  degree,  having 
become  partly  absorbed,  partly  annihilated,  by  their 
conquerors.  Travellers  of  the  past  century  have 
found  the  Yoguls,  the  Mordvins,  the  Suryens,  and 
the  Yakuts  three  times  as  numerous  as  they  are  at  the 
present  time.  In  a similar  manner,  perhaps  not  so 
large  a proportion  of  the  Bashkirs  and  Kalmuks 


have  lost  their  numerical  strength  ; firstly,  they  are 
driven  here  and  there  by  forced  emigrations,  then 
in  settlements  these  peoples  gradually  lose  their 
customs  and  habits,  their  religion,  and  their 
language,  and  become  Eussians  in  order  to  please 
the  reigning  class.  From  the  humanitarian  point 
of  view,  this  kind  of  civilising  process  must  not  be 
much  regretted,  considering  that  even  the  lowest 
Eussian  civilisation  is  a hundred  times  superior  to 
nomadic  existence. 

But  it  is  quite  different  with  those  who  have 
settled  down  a long  time  ago,  and  have  progressed 
in  the  direction  of  Moslem  culture,  for  here  the 
contact  with  Eussia  will  produce  in  the  beginning 
a standstill,  afterwards  a long  sickening,  and  in 
the  end  an  unconditional  collapse.  And  the  causes 
of  these  disastrous  consequences  lie  exclusively  in 
the  national  spirit  and  national  culture  of  the 
Eussians.  I must  point,  before  all,  to  the  marked 
intolerance  which  the  Eussians  show,  not  only  to 
every  foreigner,  but  also  to  single  fractions  of  their 
owm  nationality.  It  is  not  here  the  place  to  speak 
of  the  hard  oppression  and  the  ignominious  treat- 
ment to  which  the  poor  Poles,  the  near  relatives  of 
the  Eussians,  are  subjected;  nor  can  I enter  into 
detailed  accounts  of  those  crying  injustices  ’which 
the  inhabitants  of  Little  Eussia  have  to  suffer  from 
the  hands  of  their  very  brethren.  Ought  it,  there- 
fore, to  cause  wonder  that  these  Eussians,  wherever 
they  come  forward  as  masters,  look  upon  the 
representatives  of  the  Moslem  culture  with  haughti- 
ness and  contempt,  and  that  it  is  almost  impossible 
to  create  an  approximation  between  these  two 
contrary  elements  ? So  little  attention  has  been 
paid  to  the  national  honour  and  self-esteem  of  the 
subdued  Central  Asiatics,  that,  after  a nearly  fifteen 
years’  long  occupation  of  the  country,  scarcely  one- 
sixth  of  the  Eussian  official  world  in  Turkestan  is 
conversant  with  the  language  of  the  Sarts  or 
Ozbegs,  in  spite  of  the  notoriously  brilliant  lin- 
guistic capacity  of  the  foreign  ruler.  To  the 
neglect  of  the  language  of  the  country  may  be 
added  a disregard  for  the  most  sacred  habits  and 
customs  of  the  natives.  It  is  true  we  can  scarcely 
expect  from  the  Eussians,  ’Who,  centuries  ago, 
wrote  upon  their  flags  the  oppression  and  the 
extirpation  of  the  Islam,  who  continually  boast  of 
that  task,  and  who  accuse  the  English  who  act 
differently  of  being  rmchristian — from  these  Eus- 
sians we  can  scarcely  expect  the  protection  and  the 
management  of  Mohammedan  culture. 

The  unavoidable  consequence  of  such  dealing 
has  been,  that  Eussia  has  become  most  deeply 
hated  by  aU  followers  of  Mohammed,  that  the 
name  of  Urus  is  regarded  as  identical  with  Anti- 
christ; and  we  must  not  be  astonished  if  between 
them  and  the  Central  Asiatics  not  the  slightest 
rapprochement  has  hitherto  taken  place,  and  that 
the  relations  between  conqueror  and  conquered 
still  remain  the  same  as  in  Bakteheserai  and  Kazan. 
In  the  same  way  as  in  the  last-named  places  the 
well-to-do  people  have  been  always  anxious^  to 
quit  their  native  country,  when  favoured  by  time 
and  circumstances,  in  order  to  migrate  to  Turkey ; 
so  we  discover  a similar  desire  for  emigration  also 
in  Eussian  Turkestan,  the  wealthier  Mohammedan 
citizens  of  which  prefer  to  settle  down  in  Bokhara, 
a place  where  they  are  threatened  by  unbounded 
despotism,  but  where  they,  nevertheless,  feel  them- 
selves happier  than  under  the  rule  of  the  Czar. 
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When  single  tribes  of  the  Kirgizes,  as  we  learn 
from  recent  events,  undergo  hardships  in  order  to 
escape  from  the  approaching  shadows  of  the 
Eussian  power,  by  long  detours  and  painful 
marches  from  their  steppes  to  the  vast  plateau  of 
the  Pamir,  we  may  well  ascribe  such  movements 
to  the  indomitable  love  of  freedom  which  gene- 
rally characterises  the  children  of  the  Steppes  ; but 
that  the  Central  Asian  inhabitants  of  the  towns, 
who  are  brought  up  in  tyranny  and  oppression, 
should  refuse  the  blessings  of  an  established  rule, 
that  must  seem  a hard  verdict  against  the  Eussian 
civilisers,  and  must  deprive  us  of  the  hope  that 
the  Eussian  extension  of  the  power  can  ever  be 
beneficial  to  the  Moslem  communities  of  Central 
Asia. 

Well,  I believe  it  will  take  a good  deal  of  time 
before  the  cultural  efforts  of  the  great  northern 
Colossus  will  be  able  to  produce  more  favourable 
results.  Eome  was  able  to  govern  its  distant 
colonies  only  so  long  as  the  resplendent  light  of  its 
spiritual  supremacy  had  filled  the  eyes  of  the  sub- 
dued peoples  with  astonishment  and  amazement, 
for  the  advantages  of  physical  superiority  alone 
were  never  and  in  no  place  of  any  long  duration. 
The  Eussian  State,  or  the  leading  people  of  it,  may 
well  take  then?  stand  on  the  height  of  their  voca- 
tion, but  the  organs  of  that  State,  the  executors  of 
its  orders,  do  by  no  means  stand  upon  that  level  of 
culture  which  the  importance  of  their  mission 
obviously  requires. 

It  is  in  consequence  of  these  faults  that  the 
picture  of  the  future  of  the  poor  Central  Asiatics 
shows  itself  in  the  most  gloomy  and  dark  colours. 
The  Sarts,  long  devoid  of  any  national  feeling, 
will  become  the  obedient  tools  of  the  foreign  ruler 
in  the  valley  of  the  Yaxartes,  and  may,  as  in  the 
Zerefshan  Valley,  the  cunning  and  subservient 
Tadjik,  acquire  the  ascendancy  over  the  other 
populations.  The  Turkish  elements,  such  as  the 
Ozbegs,  Kiptchaks,  and  Karakirgizes  will  be 
slighted  and  injured,  and  they,  notwithstanding 
their  rough  exterior,  are  the  most  upright  and 
honest  portion  of  the  population,  and  are  certainly 
worthy  of  a better  destiny.  To  these,  the  sad 
prospect  is  opened  of  an  approach  to  the  Eussian 
culture,  after  a previous  neglect  of  their  own 
Mussulman  education,  and  to  acquire  the  light  of 
modern  civihsation  offered  to  them  in  the  Eussian 
garb,  by  forgetting  entirely  what  they  learned  from 
the  Moslem  source  of  enlightenment.  It  is  a real 
misfortune  when  we  consider  that  the  culture  of 
Moslem  peoples  can  be  much  easier  and  quicker 
effected  upon  the  religious  and  national  basis  than 
upon  a totally  foreign  ground. 

But  alas  ! histoiy  is  inexorable  in  her  destinies. 
To-day  almost  the  whole  Turkish  race — from  the 
Yakuts  to  the  Osmanlis,  and  from  the  Tarantchis 
to  the  Kazikomuks — has  been  falhng  under  Eus- 
sian tutelage,  and  will  be  led  by  Eussian  hands 
upon  the  path  of  modern  civilisation.  In  this 
respect  nothing  or  little  can  be  altered  ; but  now, 
I believe,  the  time  has  come  to  put  a barrier  to  this 
dubious  cultural  mission  of  Eussia.  The  Fin- 
Ugrian  and  Turko- Tartar  elements  may  (as  far  as 
they  acknowledge  to-day  the  Eussian  supremacy) 
remain  also  for  the  future  the  ground  of  the 
Slavonic  conquerors  of  the  north,  but  it  ought  not 
to  be  permitted  that  the  Muscovites  should  also 
extend  their  sway  over  the  populations  of  Indo- 


Aryan  extraction.  The  frontier  on  the  Oxus  ought 
to  constitute,  as  in  antiquity,  not  only  the  political 
but  also  the  ethnical  frontier ; just  as  the  cultural 
past  and  the  degree  of  civilisation— but  not  the 
cultural  capacity,  as  erroneously  stated  — have 
always  been  different  in  these  two  chief  races  of 
mankind.  Hundreds,  nay,  thousands,  of  years 
have  (in  common  with  the  conditions  of  the  soil 
and  of  the  climate)  produced  this  difference,  and 
our  century  of  enhghtenment  cannot  ignore  it. 
Not  in  my  capacity  as  a representative  of  the  first- 
named  (i.e.,  of  the  Turanian  fraction),  but  from  a 
humanitarian  point  of  view,  do  I most  earnestly 
desire  that  the  unjustifiable  ambition  of  Eussia 
should  be  barred,  once  and  for  ever,  and  that  the 
Aryan  elements  of  Asia  should  be  made  over  to  the 
guidance  and  the  guardianship  of  that  nation  who 
has  become  known  in  Europe  by  her  high  degree 
of  culture,  by  her  love  of  liberty  and  sense  of 
justice,  and  who,  having  proved  herself  hitherto 
to  be  an  excellent  civihser,  and  a true  representa- 
tive of  modern  culture  among  the  nations  of  the 
old  world,  will  never,  and  can  never,  become 
faithless  to  her  noble  vocation. 


DISCUSSION. 

The  Chairman  said  it  was  quite  understood  that 
politics  were  to  he  excluded  from  discussion  at  these 
meetings ; and,  making  proper  allowance  for  a few 
expressions  towards  the  end  of  M.  Vamhery’s  paper, 
when  a little  carried  away  by  his  enthusiasm,  he  had 
very  carefully  adhered  to  that  rule.  At  the  same  time- 
he  had  most  legitimately  placed  before  the  meeting  a 
very  intere  sting  picture  of  the  state  of  society  in  that  part 
of  the  world  which  had  lately  passed  under  the  Eussian 
rule.  It  was  the  fashion  to  talk  of  the  inhabitants  of 
Central  Asia  as  being*  sunk  in  barbarism,  and  to  say 
that  any  kind  of  civilisation — even  the  rude  civilisation 
which  Eussia  could  give— must  be  a vast  improvement 
on  the  existing  state  of  things  there.  There  was  a cer- 
tain amount  of  truth,  of  course,  in  that ; but  there  Avas 
a limit  to  that  truthfulness,  and  it  could  be  easily  shown 
that  the  Mohammedans  of  Central  Asia  were  not  such 
barbarians  that  any  change  whatever  must  be  for  the 
better.  He  (the  Chairman)  could  claim  to  speak  with 
some  experience  on  this  point,  having  wsited  coim- 
tries  which  had  never  yet  been  brought  under  the 
influence  of  Christian  rule.  The  stories  which  had 
reached  India  of  the  cruelties  of  "Wali  Khan,  the  ruler 
of  Kashgar,  and  the  oppression  and  severity  practised 
under  the  Chinese  Ambans  in  Kashgar  and  Khoten 
prepared  him  to  find  a very  barbarous  state  of  things 
when  he  visited  that  part  of  the  world  ; but  he  was- 
most  agreeably  disappointed  to  find  things  very  different 
to  what  he  had  anticipated.  The  Ameer  of  Kashgar, 
Yakoob  Beg,  had  rendered  himself  famous  by  his  rapid 
conquests  and  vigorous  rule.  Doubtless,  he  governed  with 
very  great  severity,  but  the  result  Avas,  that  he  brought 
his  kingdom  to  a state  of  the  most  marA'ellous  order. 
The  Ameer  professed  to  follow  the  Court  of  Bokhara  in. 
his  administration  ; and,  therefore,  he  felt  that  when 
he  was  obtaining-  an  insight  into  his  administration,  he 
was  at  the  same  time  acquiring  a knowledge  of  the 
state  of  things  in  Bokhara  and  Turkestan,  as  they  were 
before  the  Eussians  took  possession.  What  struck  him 
as  a most  remarkable  fact,  was  the  vfonderful  paucity  of 
crime,  and  the  safety  of  life  and  property  throughout 
the  country.  Theft  was  almost  unlmoAvn.  He 
had  seen  bales  of  goods  lying  on  the  roadside 
untouched,  where  they  had  been  left  by  merchants, 
who,  Avhen  their  camels  or  ponies  had.  died,  had 
gone  to  seek  fresh  animals.  No  one  thought  of 
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toucliing’  tliGm,  aud  tluit  was  a stat©  of  tiling's 
which  could  not  he  found  throughout  the  whole  of 
England.  Drunkenness  was  absolutely  unknown 
there,  and  gambling  was  not  allowed.  Everywhere 
peace  and  order  prevailed,  and  there  was  nothing 
to  be  seen  or  heard  in  the  streets  or  bazaars  to  shock 
the  most  tender  sensibilities.  There  was  a large  amount 
of  relisrious  fervour,  which  was  kept  up  in  part  by  the 
use  of  "the  lash,  for  he  had  seen  the  Kadis  going  about 
the  streets  with  straps,  flogging  people  because  tlmy 
did  go  to  prayers  as  often  as  was  thought  right. 
StiU,  the  fact  was  patent  to  everyone,  that  their  religion, 
however  false  we  might  consider  it,  had  a firm  hold  ot 
the  popidation  ; and  the  general  effect  of  the  care  and 
attention  bestowed  on  the  people  by  the  Mollahs  and 
officials  imder  the  eye  of  the  Ameer,  was  to  prodr  oe  a 
most  commendable  amount  of  what,  if  it  was  not  civili- 
sation, was  a very  good  imitation  of  it ; it  was  decidedly 
far  removed  from  barbarism.  He  didnot,  of  course,  mean 
to  state  for  a moment,  that  “all  that  glittered  was 
gold,”  nor  woidd  he,  in  dealing  with  the  subject,  gloss 
over  the  vices  which  they  knew  were  practised  in 
secret;  but  he  had  said  sufficient  to  show  that, 
in  order  to  produce  improvement  in  such  a sys- 
tem of  society,  it  was  not  enough  merely  to  sweep 
away  all  priests  and  aU  religious  practices,  but  a purer 
faith  and  a more  righteous  code  of  morals  must  be  sub- 
stituted for  them.  In  showing  how  the  Russians  had 
failed  to  improve  the  moral  conffition  of  the  people  whom 
they  had  subjected,  M.  Vamb^ry  was  supported  by  the 
testimony  of  the  well-known  writer,  Mr.  Schuyler,  and 
he  woidd  add  his  own  testimony  of  all  he  had  heard 
whilst  in  Central  Asia.  He  did  not  wish  to  cast  stones 
against  the  Russians,  for  he  feared  we  had  shortcomings 
of  our  own  to  lament ; and  it  was  with  no  small  amount 
of  shame  that  he  had  heard  the  remarks  of  a Moham- 
medan gentleman  in  Kashgar,  on  the  evils  of  our  own 
rule  in  India.  He  alluded  particularly  to  the  rapidly 
increasing  tendency  to  drimkenness,  gambling,  and 
other  vices  which,  according  to  our  system  of  govern- 
ment, it  was  very  difficult  to  control.  M.  Vambery  also 
dealt  with  the  question  of  trade,  and  that  was  a subject 
which  might  be  considered  quite  apart  from  politics,  and 
one  very  appropriate  for  the  consideration  of  that  Society. 
Unquestionably,  the  prohibitive  policy  adopted  by  Russia 
must  have  an  evil  effect  on  the  prosperity  of  the  Khanates, 
and  it  was  a question  which  affected  our  Indian  merchants 
at  the  same  time  to  an  equal  degi’ee.  The  trade  which 
for  centuries  existed  between  India  and  Central  Asia, 
and  which  latterly  seemed  likely  to  increase,  had  been 
suddenly  dwarfed,  and  almost  killed,  by  the  prohibitive 
orders  of  the  Russian  authorities.  Those  orders  were 
either  not  known  or  were  ignored  at  St.  Petersburgh  ; 
for  when,  in  1869,  he  went  to  St.  Petersburgh  for  the 
purpose,  amongst  other  things,  of  inquiring  into  certain 
prohibitions  against  the  importation  of  tea  from  India 
into  the  Khanates,  he  was  first  of  aU  told  that  such 
an  order  had  never  been  given.  But  happening  to  have 
a copy  of  the  order,  he  produced  it,  and  he  was  then 
told  that  they  knew  nothing  whatever  about  it ; that  it 
could  not  be  coi-rect ; and  that  if  it  ever  had  been  issued 
by  some  local  authority  which  they  did  not  recognise, 
they  woidd  immediately  have  it  cancelled.  Placing  the 
utmost  reliance  on  the  word  of  the  Russian  officials, 
he  told  the  merchants,  on  his  return,  that  it  was  a mis- 
take, and  that  he  had  been  told  at  St.  Petersburgh  that 
such  an  order  had  never  been  issued,  or  if  so,  it  had 
been  cancelled.  But  they  told  him  it  was  not  so ; it 
never  had  been  cancelled,  and  the  result  was  that,  from 
that  day  to  this,  the  tea  had  been  as  completely  excluded 
as  if  the  order  had  been  issued  by  the  Emperor  himself. 
He  would  conclude  with  the  hope  that,  whatever  might 
be  the  turn  of  events  in  the  political  world,  some  steps 
might  be  taken,  in  the  interests  of  trade,  to  open  up 
better  commercial  relations  between  India  and  Russian 
Turkestan,  by  which  means  considerable  benefit  would 
be  derived  by  both  countries. 


Sir  T,  Erskine  Perry  said  he  should  have  liked  to  say  a 
few  words  iipon  several  matters,  but  the  Chairman 
had  proscribed  the  topics  to  which  he  desired  to 
address  himself.  He  should  have  liked  to  say  some- 
thing on  the  political  aspect  of  M.  Vambery’ s con- 
clusions, but  he  knew  that,  in  doing  so,  he  was  be^,jf£. 
an  audience  which  would  be  extremely  ill-dis‘^,jge^  tx 
receive  his  remarks,  because  every  allusion  heard 

made  in  the  interesting  paper  ag^e^'J^yg  Russia  had 
elicited  great  applause  from  the  jf  ^ therefore,  he 

wished  to  attempt  to  conU'-^^^  Central  Asia  in 

pre-Russian  times  existed  now,  he  was 

afraid  he  sh-^^^  ^ audience.  All  he  knew 

of  Asia  he  had  chiefly  derived  from  the  study 

ot  M.  Vambery’s  works,  which  were,  no  doubt,  well- 
known  to  the  greater  portion  of  his  heaiQI/li 
Bokhara,  to  which  the  Chairman  had  alluded,  anu 
which,  according  to  him,  prescribed  the  moral  tone 
at  Kashgar,  they  had  had  a most  interesting  account 
from  M.  Vambery.  He  described  that  there,  in  the 
year  1839,  the  Ameer  being  on  the  j^oiiit  of  death, 
and  being  immensely  annoyed  at  the  opposition 
of  the  brother  of  one  of  his  queens,  which  had  proved 
successful,  he  called  this  queen  to  his  bedside  and  had 
her  murdered  before  his  eyes.  That  was  the  morality 
which  was  said  to  be  an  example  to  Central  Asian 
Mahommedans.  In  Khiva  also,  M.  Vambery  said 
that  he  was  present  on  one  occasion,  when  600  prisoners 
were  brought  before  the  Khan,  and  about  300  of  them, 
being  under  40,  were  selected  for  slavery,  aU  those 
above  that  age  being  condemned  to  death ; and  he 
himself  saw  eight  of  the  most  aged  brought  before 
the  Khan,  strapped  down  to  the  ground,  and  their  eyes 
gouged  out.  On  the  interesting  journey'  which  the 
reader  of  the  paper  made  from  Teheran  to  !^iva,  in  the 
company  of  a number  of  dervishes,  those  men,  ragged 
and  rude,  paupers  as  they  were,  opposed  in  religion  to 
the  people  amongst  whom  they  were  travelling,  were 
shocked  at  the  instances  they  found,  in  every  village  and 
every  hut,  of  the  slavery  existing,  where  poor  wretched 
Persians  had  been  entrapped  into  slavery  by  Central 
Asian  Mahommedans.  That  was  what  he  found  through- 
out the  whole  of  his  ten  months’  residence  in  that 
country.  As  a lover  of  truth,  he  (Sir  Erskine  Perrys) 
could  not  shut  his  eyes  to  the  belief  that  the  presence  of 
Russia  in  that  country  was  a great  benefit  to  mankind. 
He  had  no  Russian  proclivities ; he  was  himself  a 
Liberal  in  politics ; he  did  not  believe  in  autocratic 
Government,  and  he  said  that  we  Englishmen  had 
nothing  to  do  with  the  Government  of  other  countries, 
we  had  enough  to  do  to  govern  our  own.  If  we  did 
that  well,  we  should  accomplish  our  duty  before  God  and 
man.  In  listening  to  M.  Vambery,  he  was  forcibly  re- 
minded that  if  any  foreigner  hostile  to  our  Government 
were  lecturing  in  Russia  against  the  English  Govern- 
ment in  India,  he  might  present  exactly  the  same  chapter 
of  misfeasance  on  our  part  as  they  had  heard  presented 
against  Russia.  He  knew  India  very  well,  and  he  be- 
lieved firmly  that  for  50  or  100  years  past  we  had  en- 
deavoured to  govern  it  as  well  as  we  could,  but,  at  the 
same  time,  our  shortcomings,  the  failures  we  had  made, 
and  even  the  suppression  of  native  talent  and  vigour  that 
a foreign  rule  necessarily  brought  with  it,  might  Avell  be 
laid  to  our  charge  ; and  he  thought,  therefore,  that  to 
an  anti -English  audience  a very  forcible  chapter  might 
be  made  against  our  proceedings  there,  such  as  to  an 
anti-Russian  audience  had  been  made  that  evening. 
He  made  those  few  observations  because  he  knew  in 
the  present  day  that  anything  said  against  Russia  was 
received  with  the  greatest  avidily;  and,  at  the 
same  time,  he  was  quite  sure  that  very  little 
was  known  about  what  Russia  really  was  doing. 
A correspondent  of  the  B'jihj  News  had  been  in 
the  parts  visited  by  M.  Vambery,  and  had  given 
the  most  valuable  information  of  what  was  proceed- 
ing there ; and  he  affirmed  that  the  conclusions 
drawn  showed  that  the  influence  of  Russia  in  those 
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countries  had  been  beneficial.  He  believed  that  to 
Russia  and  to  England  was  given  the  task  of  civilising 
Central  Asia ; he  believed,  also,  that  there  were  no 
/hostile  interests  existing  between  Russia  and  England  ; 
and  although  M.  Vamb^rj,  a most  eloquent  and  ex- 
perienced observer  on  the  subject,  believed  that  Russian 
influehee  in  those  countries  was  very  hostile  to  English 
interests,  he  was  bound  to  say  that,  after  careful  study 
of  the  question,  he  was  not  able  to  agree  with  him.  In 
one  of  his  works  it  was  said  that  the  White  Czar  might 
imitate  the  example  of  some  of  the  ancient  rulers  of 
Asia,  incoming  to  Europe  with '3,-f)  00  or  4,000  horse- 
men ; but  he  did  not  thh^  it  very  probable.  For  his 
own  part,  he  was  never  frightened  by  bugbears  of  that 
sort.  Other  writers  talked  of  Russia  invading  India  ; 
but  when  they  came  to  the  point,  even  Sir  Henry 
Rawlinson  said  that  such  a fear  was  wholly  out  of  the 
question.  Then,  if  we  had  nothing  to  fear,  why  aU  this 
struggle  ag’ainst  Russian  power  and  Russian  influence  ? 
He  feared  he  was  treading  on  forbidden  ground,  but 
the  question  was  whether  Russian  rule  had  been  bene- 
ficial in  Asia  or  not.  The  reader  of  the  paper  seemed 
to  say  it  had  not  been  beneficial ; but  he,  on  the  other 
hand,  contended  that  to  put  down  the  crimes  which 
were  to  be  found  existing  there,  to  put  down  that 
infamous  slavery  in  every  village,  which  M.  Yambeiy 
himself  had  described,  was  a good  work,  and  if  Russia 
was  doing  that  work,  we  ought  to  support  her  in  so 
doing. 

SirEutherford  Alcock,  K.C.E  , said  theywere  all  disposed 
to  listen  with  great  attention  to  one  who  could  speak,  not 
only  from  g’eneral  knowledge,  but  from  great  personal 
experience  on  this  question.  He  would  endeavour  not 
to  follow  in  the  footsteps  of  his  predecessor  ; but  really, 
in  discussing  the  influence  of  Russia  in  Central  Asia,  it 
was  very  difficult  to  avoid  touching  a little  on  the 
political  aspect  of  the  subject.  There  might  be  a variety 
of  opinions  on  this  subject ; and  no  doubt  M.  Vambery’s, 
which  was  founded  on  a g’ood  deal  of  knowledge,  was 
that  it  was  an  unmixed  evil,  or  something  very  near  it ; 
whilst  Sir  Erskine  Perry,  who  had  also  a large  experi- 
ence in  that  region,  though  not  exactly  in  Central  Asia, 
was  of  opinion  that,  although  there  might  be  evil 
attending  it,  it  was,  on  the  whole,  a benefit.  That 
was  a crucial  question,  because,  if  the  influence  of 
Russia  was  really  a benefit  in  the  main,  it  would 
require  very  strong  political  reasons  on  the  part  of 
Great  Britain  to  oppose  her  progress  there  ; but,  on  the 
other  hand,  if,  with  some  benefit,  it  was  a great 
evil,  independently  of  any  danger  to  ourselves,  that 
would  be  a very  just  cause  why  we  should  oppose  it, 
whatever  else  might  come  from  the  advance  of  Russia. 
He,  himself,  had  spent  a great  part  of  liis  hfe  in  the 
East,  but  it  was  the  far  East.  Nevertheless,  one 
obtained  a certain  practical  knowledge  of  the  Asiatic 
races  in  mingling  with  them.  There  was  a time  when 
the  great  Mogul  ruled  over  the  whole  breadth  of  Asia, 
from  the  Gulf  of  Scanderoon  to  the  Yellow  Sea,  and 
there  seemed  to  be  a hkehhood  of  the  whole  of  that  vast 
continent  coming  again  under  one,  if  not  two,  rulers. 
That  great  inheritance  was  now  divided  into  three 
parts.  China,  w'hich  still  retained  all  the  eastern  half 
of  Asia,  was  still  the  great  dominant  power  there.  Russia 
had  spread  over  the  whole  of  the  north,  and  was  tending 
downwards  like  a great  glacier,  as  the  northern  races 
always  had  done.  England  came  thhd,  and  with  the 
glorious  emphe  of  India,  and  with  a certain  influence 
over  Persia  and  Turkey,  seemed  to  be  the  main  barrier  to 
the  great  glacier  which  was  forging  downwards. 
Whether  we  should  succeed  or  not  in  stemming  it 
he  would  not  pretend  to  say  ; but  from  the  Bosphorus 
to  the  Bay  of  Bengal  and  the  Eastern  Sea,  the  question 
was  whether  Russia  should  forge  downwards,  or 
whether  we  shotdd  defend  the  south  from  the 
advance  of  that  power.  In  some  sense,  it  was  a 
physical  necessity,  shown  by  the  natural  instinct  of  the 
northern  races,  to  forge  down  to  those  great  sunny 


valleys  which  lie  south  of  the  Himalayas.  It  was  quite 
natural  they  should  do  so  ; but  seeing  that  we  had,  by 
some  marvellous  arrangement,  obtained  possession  of 
India,  and  that  our  direct  road  to  India  lay  through 
Turkey  and  the  Red  Sea,  it  was  quite  clear  that  we,  by 
a sort  of  physical  necessity,  must  oppose  Russia.  We 
should  not  be  true  to  our  own  instincts  and  to  the 
empire  we  possessed,  if  we  did  not  oppose  Russia  coming 
further  south  than  she  was  already.  The  Oxus  seemed 
to  be  a very  natural  boimdary  if  she  was  not  to  come 
south  to  India  and  Persia.  He  believed  it  was  on  those  i 
great  lines  that  our  national  policy  must  be  founded  if  it  1 
were  to  have  any  natural  foundation.  The  question  was  ! 
also  important  in  a commercial  sense.  It  was  quite  true, 
as  M.  Vambery  had  pointed  out,  that  there  were  two 
powers  in  Asia — Russia  and  China — which,  wherever 
their  rule  extended,  pursued  a prohibitive  policy  as 
strict  and  rigid  as  their  means  enabled  them  to  enforce. 

As  far  as  the  extension  of  commerce  was  concerned, 
wherever  they  came,  there  was  a prohibitory  tariff 
enforced,  and  in  that  respect  also  it  was  not 
desirable  that  Russia  should  be  j)erinitted  to  extend 
her  power.  Those  seemed  to  be  the  leading  points 
which  it  was  necessary  to  bear  in  mind.  Central  Asia 
was  more  or  less  stirred  up  throughout  by  those  great 
Mohammedan  insurrections,  which  had  nearly  tom 
China  into  fragments  ; but  she  had,  v/ith  her  old  tra- 
ditional power,  them  down  in  the  only  way  in 
which  the  Asiatic  Powers  did  put  down  insurrections, 
by  exterminating  the  whole  Mohammedan  population. 
She  had  done  so  in  Yunnan,  after  a kingdom  had  been 
founded  there  for  ten  years.  People  said  China  was 
effete  ; but  she  roused  herself  one  morning,  and  in  less 
than  three  months  there  was  not  a Mohammedan  left 
alive  in  the  whole  province.  We  might  say  that  was 
barbarous  and  atrocious  ; and  so  it  was ; but  in  that 
way  only  did  they  understand  making  war,  especially 
in  dealing  with  rebels  and  insurrections.  More  than  ten 
years  ago.  Eastern  Turkestan  had  slipped  fromher  grasp, 
Russia  had  put  her  paw  on  Kuldja,  and  it  was  even  a 
question  with  England  whether  we  should  not  make  a 
treaty  of  commerce  with  the  Russians,  because  though 
China  theoreticallyhad  not  given  up  her  sovereign  rights, 
no  one  presumed  she  would  think  of  venturing  again 
thousands  of  miles  from  Pekin  to  attempt  to  recover  a 
province,  which,  after  all,  might  be  considered  to  be  of 
but  little  value.  But  one  morning  they  awoke,  and 
after  traversing  a couple  of  thousand  miles,  and  wait- 
ing to  plough  the  ground  and  sow  the  harvest  which 
was  to  feed  their  troops,  they  appeared  in  Eastern 
Turkestan,  and  swept  away  every  Mussulman  rebel 
against  their  authority,  and  in  the  coui’se  of  a few 
months,  not  one  was  left  alive.  That  showed  us  that  we 
were  not  to  assume  that  there  was  only  Russia  in 
Central  Asia,  or  only  ourselves  in  the  South.  Russia, 
China,  and  Great  Britain  were  the  three  heirs  to  the 
Empire  of  the  Great  Mogul,  and  between  the  three 
they  must  settle  what  was  to  become  of  it,  and 
whether  it  should  be  allowed  to  pass  to  Russia. 

Captain  Gill  E-.E.,  said  he  was  not  able  to  speak  with  the 
experience  M.  Vambery  had,  but  there  were  a few 
words  he  should  like  to  say.  The  great  danger  people 
fell  into  in  looking  at  this  question,  was  in  accepting, 
without  question,  any  statements  which  might  be  made, 
so  that  theyfellin  with  their  ownviewsof  thecase.  What 
we  ought  to  do  was  to  weigh  carefully  everything 
which  might  be  said,'  and  see  where  the  truth  lay ; and 
it  was  his  belief  we  should  always  find  that  the  truth 
lay  between  the  extremes.  He  did  not  believe  in  the 
extreme  beneficial  influence,  nor  did  he  believe  in  the 
extreme  bad  influence  of  Russia  wherever  she  went. 
He  believed  that  she  did  good  and  harm  as  well ; but 
the  great  question  we  had  to  consider  was  not  so  much 
whether  Russia  did  good  to  the  Central  Asian  provinces 
she  might  conquer,  as  whether  her  influence  was  ad- 
verse to  our  own  in  Asia.  He  did  not  believe  in  what 
he  called  “Brummagem  morality,”  which  set  itself  up 
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and  called  upon  all  Englishmen  to  do  what  those 
Bnmmiagem  people  thong'ht  moral,  without  considering 
that  which  was  for  the  benefit  of  the  empire.  He 
believed  we  ought  to  consider  the  good  of  our  own 
empire,  and  to  do  what  we  considered  most  for  the 
benefit  of  the  people  over  whom  we  were  called  to  rule. 
If  we  looked  at  the  action  of  Russia  wherever  she  had 
gone,  we  should  not  find  that  she  had  been  mindful 
of  all  her  duties ; but,  at  the  same  time,  we  should 
find  that  she  had  done  a considerable  amoimt  of  good 
in  Asia.  There  was  no  doubt  that  she  had  to  a gTeat 
extent  put  down  slavery,  but  he  maintained  that  we 
o'aght  to  consider  our  own  interests.  He  had  met 
Russians  in  many  parts  of  the  world,  and  he  had  never 
met  a Russian  of  any  intelligence,  who  did  not  laugh 
at  the  idea  that  English  and  Russian  interests  were 
the  same.  He  had  always  found  them  declare  that 
England  was  the  natiu’al  enemy  of  Russia,  and  that 
their  interests  were  antagonistic.  This  had  been 
always  said  to  him  with  the  greatest  good  faith  and 
kindness,  and,  indeed,  he  had  always  been  treated 
with  the  greatest  kindness  and  hospitality  in  Russia, 
but  he  could  not  hide  from  himself  that  the  great 
di?eam  of  Russia  was  the  invasion  of  India.  We  might 
laugh  at  it  as  chimerical,  and  he  quite  believed  that  any 
invasion  of  the  kind  would  be  repelled  with  great  loss. 
But  she  had  other  means  at  her  disposal  besides  her 
own  forces,  she  had  the  means  of  setting  at  work  such 
coimtries  as  Afghanistan,  so  as  to  cause  trouble  to  India, 
and  we  ought  as  Englismen  to  consider  this  question  as 
well  as  others.  He  wished  that  English  men  and 
women  would  not  take  up  either  side  violently,  but 
be  on  their  guard  against  evil  wherever  it  might 
appear. 


which  M.  Vamb^ry  had  referred,  particularly  in 
the  points  where  some  thought  he  rather  took  a 
sectarian,  or  a too  religious  view.  Instead  of 
maintaining  the  loeal  administration  and  the  old 
principles  of  morality,  it  had  now  completely 
disturbed  them.  Within  the  last  few  years  the  Russian 
poRcy  had  completely  altered,  and  was  attended 
with  cruelty  and  atrocity.  He  wished  to  call  the 
attention  of  the  meeting  to  one  way  in  which  we  might 
deal  with  this  question,  without  any  warlike  or  political 
action,  and  that  was  the  means  we  had  of  communicating 
with  those  populations,  and  acting  upon  them.  One 
step  had  been  already  taken  by  her  Majesty’s  Govern- 
ment, by  providing  an  educated  staff  of  student 
dragomans,  speaking  Turldsh,  for  the  use  of  Turkish 
diplomatic  and  consular  service.  Those  connected 
with  India  would  know  what  a great  advantage  it  was 
when  the  Persian  Embassy  and  the  agencies  there 
had  been  under  the  influence  of  the  India-office.  The 
consequence  had  been,  that  they  had  been  able  to  .send 
there  men  well  acquainted  with  the  language,  literature, 
and  institutions  of  the  country.  How,  the  Government 
had  instituted  for  Turkey  a system  of  student  inter- 
preters, who,  after  passing  an  examination  here,  went 
abroad  to  complete  their  studies.  There  was  another  step 
which  might  be  taken  in  the  same  direction,  namely, 
by  making  some  small  provision  for  the  cultivation  of 
the  Turkish  language  here.  Another  thing  would  be,, 
to  avail  ourselves  of  such  opportunities  as  now  existed 
in  India,  for  the  promotion  and  study  of  the  Turkish 
language.  He  called  attention  to  this  matter,  because 
the  better  we  were  acquainted  with  the  language  of 
these  populations,  the  better  should  we  obtain  that 
information  which  was  so  desirable. 


Mr.  Trelawney  Saunders  wished  to  express  the  plain 
and  simple  opinion  of  an  Englishman  that  nothing 
could  be  worse  than  to  follow  the  advice  to  treat  tliis 
subject  as  one  to  be  dealt  mth  on  mere  general  prin- 
ciples. He  would  urge  them  to  remember  that  just  as 
far  as  Russia  went,  she  excluded  England  from  her 
markets.  He  could  not  agree  ■with  Sir  Ersldne  Perry 
that  we  ought  to  stop  at  home  and  mind  our  o'wn 
business.  Our  home  was  on  the  sea ; the  very  food 
we  eat  came  from  foreign  countries  ; and  we  had  a warn- 
ing the  other  day  in  the  attempt  to  rig  the  New  York 
market,  and  raise  the  price  of  corn.  We  depended  on 
foreign  markets  to  keep  our  mills  going  in  the  north, 
and  we  coidd  not  allow  any  one  to  narrow  those  markets. 
We  must  keep  our  navy  powei’ful  enough  to  secure  the 
safety  of  the  seas.  One  of  the  first  incidents  of 
the  Russian  occupation  of  Turkestan  was  the  sudden 
collapse  of  the  trade  in  chintzes  at  Tabriz,  and  at 
last  it  was  foimd  that  the  Ru.ssian  occupation  had 
closed  the  market.  Wherever  Russia  went  she  ex- 
cluded England,  and  it  was  our  business  to  keep  the 
markets  open. 

Mr.  Hyde  Clarke,  D.C.L.,  said  that,  adhering  to  the 
Palmerston  policy,  he  differed  altogether  from  his  brother 
Liberal,  Sir  Erskine  Perry.  With  regard  to  Central 
Asia,  he  had  not,  of  late,  had  the  direct  means  of 
correspondence  which  he  formerly  possessed ; but  he 
could  call  M.  Vambery’s  attention  to  a state  of  affairs 
which  tended  to  confirm  his  recent  experience.  He 
remembered  very  well  when  seeing  Mussulmans  from 
the  Caucasus  formerly,  that  they  were  very  well 
satisfied,  and  by  no  means  disposed  to  revolt,  the  reason 
being  that  they  were  left  in  possession  of  their  own 
institutions,  and,  to  a great  degree,  of  their  O'wn  ad- 
ministration. The  Riissians  had  been  pointed  to  by 
many  statesmen  formerly  as  amongst  the  best  rulers  of 
foreign  populations ; and,  with  regard  to  Mussulmans, 
they  kept  up  a fine  school  at  Kazan,  where  the  principles 
of  Mus.sulman  law  were  still  taught  as  in  our  old 
^Haileybury  College.  But  of  late  years,  in  consequence 
of  the  spread  of  Pan.sla'^dsm,  the  whole  character  of 
Rus.sian  administration  had  altered  in  those  respects,  to 


Mr.  Scott  Kussell  F.R.S.,  said  he  should  endeavour  to 
avoid  politics  as  far  as  possible.  For  more  than  30  year* 
he  had  known  Russia  thoroughly,  and  for  a somewhat 
shorter  time  he  had  also  had  the  opportunity  of  knov/- 
ing  Tm'key  and  Asia  thoroughly.  He  had  been  on 
terms  of  intimacy  with  Russian  statesmen,  and  had  dis- 
cussed with  them  their  policy  as  regards  England.  On 
the  other  hand,  the  Tirnks  in  Constantinople  and  in  other 
places  had  always  received  him  with  great  kindness,  so 
that  he  did  not  know  whether  he  might  be  considered  a 
Russian  or  a Turk,  but  perhaps  he  might  be  allowed  to 
mediate  between  the  two.  He  thought  a go  .'d  Turk, 
was  a much  better  m.an  than  a bad  Christian,  and  he 
said  this  in  confirmation  of  what  had  been  said,  that  the 
greatest  wrong  that  could  be  done  to  one  of  these 
Oriental  countries,  whether  it  were  done  by  Rus.sians  or 
by  Englishmen,  was  to  introduce  a mongrel  Western 
civilisation  into  a country  which  happened  to  be  a vrell- 
govemed,  religious,  and  industrious  community,  like 
many  of  these  Eastern  communities,  which  English 
people  called  heretics.  Perhaps  the  ladies  present 
would  allow  liim  to  disabuse  them  of  the  prejudice 
they  had  against  the  Turks,  that  each  of  them  had 
a great  many  wives.  He  laboured  under  that  im- 
pression himself  at  first,  but,  having  the  honour  of  the 
confidence  of  those  gentleman,  he  had  discussed  the 
point  with  them  in  the  most  serious  manner,  and  he 
wished  to  give  the  meeting  the  benefit  of  the  enlighten- 
ment he  had  received.  A Turkish  gentleman  asked  him  ho  v/ 
he  thought  they  could  all  have  a great  many  wives  when 
the  statistics  (which  he  afterwards  proved  to  be  cori-ect) 
showed  that  for  every  four  Turkish  men  there  was  only 
one  woman.  “Besides,”  he  said,  “ why  do  you  think 
I should  have  in  my  house  three  wives  ? If  I were  to 
venture  to  bring  another  woman  into  my  house,  I should 
have  it  pulled  down  about  my  ears,  the  same  as  you  would.  ’ ’ 
He  had  seen  the  private  and  domestic  life  of  the  agri- 
cultural inhabitants  constituting  those  beautifid  village 
communities  of  the  East,  and  in  gentleness,  in  hospi- 
tality, in  morality,  they  had  his  unfeigned  admiration. 
It  was  not  necessary  for  Russian  bureaucracy  or 
English  ci'vdlisation  to  go  into  those  communities  with 
the  view  of  rendering  them  more  civilised  or  moral  than 
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they  now  were.  One  tting  only  we  could  do  for  them 
and  he  did  not  know  anyone  who  could  do  it 
but  the  English  Government,  with  their  wonderful 
staff  of  Indian  officials.  The  Turks  were  ill-governed.  ^ 
All  the  evils  of  Turkey  and  the  East  came  not  from 
below  but  from  above,  and  he  knew  no  way  of  reform-  ; 
ing  those  Eastern  communities  but  the  way  the  English  ' 
Government  adopted,  of  leaving  them  their  own  village  ' 
governments  and  their  own  traditional  ways,  intro- 
ducing merely  an  administration  capable  of  governing  : 
them  and  teaching  them  that  their  superiors  could  be  ' 
honest,  wise,  and  kindly,  instead  of  being,  as  they  were  : 
accustomed  to  see,  plunderers  and  un  uineipled  devas- 
tators, coming  in  under  the  pretence  of  ruling  them  for  : 
their  benefit,  but,  in  fact,  carrying  off  from  them  their 
property  and  their  independence.  One  word  more 
with  reference  to  our  inevitable  jealousy  of  Russia. 
He  thought  we  said  a great  deal  of  Russia  she  did  not 
deserve  ; and,  on  the  other  hand,  she  deserved  a great 
deal  of  blame  which  she  did  not  think  she  deserved. 

If  she  would,  Russia  could  easily  agree  with  us  on  a 
certain  line  of  demarcation  which  she  would  keep  to. 
He  had  discussed  this  with  some  of  the  greatest  states- 
men of  England  and  of  Europe.  It  was  not  a difficult 
matter  to  draw  a line  of  demarcation  at  all  the  points 
where  our  interests  came  in  contact  wdth  Russian 
interests,  by  which  a fair  compromise  could  be  arranged 
between  the  two,  and  which  w^oidd  be  beneficial  not  only 
to  the  natives  but  to  the  two  interfering  parties.  But  there 
Avas  one  condition  necessary  to  the  possibility  of  carrying 
that  out,  and  that  was  to  lay  down  a fixed  policy,  and 
say,  ‘How  we  have  agreed  on  that  line  we  Avill  keep  to  it, 
and  if  any  country — Russia  or  another — should  trespass 
beyond  that  line,  she  shall  pay  the  penalty  instantly. ’ ’ If 
Ave  should  ever  be  happy  enough  to  possess  a Govern- 
ment which  would  say  openly  and  candidly,  ‘ ‘ That  is 
our  decided  policy  ; cross  that  line  and  there  will  be  a 
declaration  of  war,”  there  would  be  no  war.  The 
only  difficulty  was,  that  statesmen  sometimes  said,  ‘ ‘ If 
we  made  the  best  possible  conclusive  arrangement  with 
Rus'in  to-day,  where  would  it  be  this  day  ten  years?” 
But  he  AA'as  persuaded  that  if  we  had  a strong  Govern- 
ment which  would  lay  down  such  a policy  and  adhere 
to  it,  there  would  be  an  end  to  all  our  troubles. 

M.  Vamtery,  in  reply,  said  he  was  sorry  to  find  that 
part  of  his  paper  had  not  been  quite  understood.  He 
did  not  say  that  Russian  influence  over  Central  Asia 
was  not  beneficial  at  all,  and  he  would  allude  to  what 
extent  it  was  beneficial.  One  must  be  really  totally 
blind  to  ignore  the  fact  that  the  present  condition  was 
a hundred  times  superior  to  the  former.  Russia  had 
done  good,  but  she  had  not  done  good  enough  according 
to  our  European  value  of  culture  in  the  East,  and  she 
was  scarcely  able  to  do  full  justice  to  her  vocation  as  a 
civiliser  in  the  East.  Before  he  left  Pesth,  he  was  asked, 

‘ ‘ Why  do  3^ou  go  now  to  London,  wLere  there  is 
such  extraordinary  weather  ? ’ ’ But  he  was  determined 
to  come  to  England  even  now,  when  there  was  a great 
amount  of  Russian  wind  blowing-.  He  came  to  England, 
and  really  Avas  surprised  to  find  that  he  had  to  defend 
England  before  Englishmen.  The  subject  on  which  he 
had  been  speaking  was  not  so  much  a political  as  a 
social  one.  The  question  before  the  European  or 
Christian  Avorld  was  to  decide  who  should  be  the 
civiliser  of  the  East  and  the  protector  of  our  European 
culture,  Russia  or  England  ? He  was  neither  a Liberal 
nor  a Conservative  ; he  was  not  even  an  Englishman  ; 
but  he  was  proud  to  be  known  in  this  country,  and  of 
being  the  defender  of  England’s  rights  on  the  conti- 
nent. He  was  a Hungarian,  and  would  remain  true  to 
his  national  views ; biit  at  the  same  time  he  would  like 
to  be  a man,  and  he  should  like  to  know,  as  a man,  that 
the  A'ast  countries  of  Asia  should  be  happy.  In  conse- 
quence of  his  desire  to  see  those  countries  happy,  he 
was  anxious  to  know  who  could  make  them  happy. 
That  Avas  the  subject  of  his  inquiries,  and  the  reason  of 
his  political  writings  ten  years  ago.  It  might  be  said 


that  civilisation  was  one  and  the  same,  Avhether  it  came 
through  a Russian  channel  or  an  English  one ; but  he 
was  not  of  that  opinion.  There  w'as  a great 
difference.  Both  might  be  Christian,  but  they 
were  not  like  one  another.  There  Avere  certain 
political  Englishmen  who  w'ere  more  Russian  than 
the  Russians  themselves  ; but  no  one  could  deny  thai 
Russia  was  a younger  nation.  Full  of  ability,  she 
might  become,  after  a century  or  two,  a very  enlightened 
nation  ; but  she  was  not  so  at  present.  Noav,  if  they 
looked  round  for  an  enlightened  nation,  England  avus 
really  fit  to  be  the  civiliser  of  the  East.  It  might  be 
said  that  he  came  to  flatter  England  ; but  he  had  no 
reason  to  do  so,  and  in  spite  of  all  political  discussions, 
the  truth  ought  to  be  stated  frankly.  How  could  they 
compare  Russian  civilisation  with  English  ? ItAvasnot 
possible.  Take  Ivan  the  Terrible,  Avho  conquered  Kazan 
more  than  500  years  ago,  and  whose  conquests  Avei-e 
afterwards  extended  to  the  Crimea.  If  you  went  to 
Kazan,  you  found  the  Kazan  Tartar  was  the  same  as  he 
had  been  for  500  years.  But  he  was  not  only  a Tartar  : 
he  knew  a little  of  Mohammedan  ciA'ilisation,  which  he 
got  from  the  Mohammedans.  Now,  hoAv  many  years 
had  elapsed  since  the  battle  of  Plassy,  and  since  Warren 
Hastings  had  done  his  wonderful  work  in  India?  Ot 
course  they  grumbled  ; and  eA'eiy  people  Avho  had  to  be 
crfilised  would  grumble.  He  had  met  many  Indians 
who  spoke  English,  and  kneAV  something  of  English 
literature  ; and  what  was  the  UTimber  of  politiee.l 
papers  in  India  now-a-days  ? The  Government  had 
been  obliged  to  bring  in  a Bill  against  certain 
Avriters,  who  w'ere  too  extravagant  in  their  vieAvs ; 
but  had  the  Russian  Tartars  any  papers  in  their 
country?  He  neA^er  saAV^  a paper  among  them  in  his  life. 
Then  how  could  Russian  ciA'ilisation  be  compared  Avith 
English  ? When  it  was  said  to  be  a blessing  for 
humanity  that  Russia  was  spreading,  he  could  only  ex- 
press his  wonder  that  any  Englishman  should  say  such 
things.  He  admitted  that  Avhat  Russia  had  should 
remain  in  her  hands  ; the  Tartars  should  remain  under 
Russian  superintendence,  but  let  Russia  cmlise  the 
Tartars.  She  might  come  to  the  Oxus,  but  he  objected 
to  her  crossing  that  riAer  and  going  into  Afghanistan 
and  from  Afghanistan  into  India.  The  people  on  the  left 
side  of  the  Oxus  belonged  to  the  Aryan  race,  a race  A’cr}' 
different  from  those  on  the  other  side,  a cultured  race, 
and  really  deserving  of  something  better  than  Russian 
tenderness.  It  was  in  the  interest  of  Eui'ope  to  make 
a line  of  demarcation  between  the  cultural  mission  of 
both  nations.  The  Russian  influence  extended  from  the 
Glacial  Sea  to  the  Oxus,  and  the  English  from  the 
South  also  to  the  Oxus,  and  to  make  such  a line  woidd 
be  the  only  way  to  bring  about  the  civilisation  of  Asia. 
England  had  a right  to  exert  influence  over  Anatolia  and 
Asia  Minor,  and  in  Persia,  which  country  was  beginning 
to  know  what  was  for  her  good,  and  to  repent  of  her 
past  mistakes.  She  was  now  beginning  to  know  that 
England  was  the  only  power  on  which  she  coMd  lean. 
Then  came  Afghanistan  and  the  great  Indian  Empire, 
and  there  was  reached  the  end  of  the  Mussulman  world. 
The  southern  part  was  almost  entirely  in  English  hands. 
Above  the  Volga,  and  crossing  the  great  steppes  of 
Turkestan,  even  to  Chinese  Tartary,  the  Russian  in- 
fluence predominated.  The  only  way  to  avoid  a collision 
— which  he  certainly  should  deprecate,  for  it  would  be 
the  saddest  thing  possible— a frontier  line  should  be 
drawn,  and  England  should  say  plainly  “Hitherto, 
but  no  further.”  He  concluded  by  thanking  the  meet- 
ing for  the  kind  attention  they  had  given  him,  and  the 
undeserved  reception  he  had  met  with. 

The  Chairman  then  proposed  a cordial  vote  of  thanks 
to  Professor  Vambery  for  his  able  paper,  and  the  in- 
struetive  suggestions  he  had  put  forward,  which,  he 
had  no  doubt,  would  sink  deeply  into  all  their  minds, 
and  would  probably  bring  forth  some  fruit. 

■ The  resolution  wms  passed  unanimously,  and  the 
, meeting  separated. 
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THE  PRESENT  SYSTEM  OF  OBTAINING 
MATERIALS  IN  USE  BY  ARTIST  PAINTERS, 
AS  COMPARED  WITH  THAT  OF  THE  OLD 
MASTERS. 

By  W.  Holman  Hunt. 

The  subject  about  which  I feel  called  upon  to 
address  you,  I am  glad  to  be  able  to  point 
out,  makes  no  demand  for  oratory  ; although 
an  eloquent  lecturer  would,  doubtless,  find 
means  to  make  the  address  more  attractive. 
I must  premise  too  that  I have  no  pretension 
to  chemical  knowledge.  Such  science  might,  at 
first,  be  expected  in  a painter  who  should  address 
an  audience  both  scientific  and  artistic ; but  I have 
been  led  to  reflect  that  the  chemical  investigations 
necessary  for  the  purposes  of  art  should  be  left  to 
analysers  much  more  profound  than  any  that  an 


artist  could  become.  Imperfect  knowledge  has 
misguided  many  experimentalists ; it  would  cer- 
tainly betray  me  were  I to  pretend  to  teach.  One 
of  my  main  objects  is  to  explain  what  are  our  most 
serious  difficulties  and  wants,  and  I shall  speak,  in 
the  hope  that  a greater  interest  may  be  awakened 
among  chemists  when  they  are  convinced  of  our 
great  desire  for  their  help,  which  they  could 
scarcely  yet  have  been  expected  fully  to  realise. 

The  aim,  you  will  understand,  is  simply  to  make 
a comparison  between  the  system  adopted  anciently 
by  painters  to  supply  themselves  with  materials  for 
their  -work,  and  that  at  present  hi  vogue  in  Europe ; 
to  weigh,  without  prejudice,  the  good  and  the  bad 
of  this  last,  and  to  search  for  modes  of  improving 
the  present  arrangements  which  do  not  prove 
satisfactory. 

As  my  object  in  going  back  to  early  authorities 
is  not  to  satisfy  historical  research,  not  to  bring 
forward  hitherto  unknown  facts,  or  to  dispute  any 
regarded  as  settled,  I need  scarcely  apologise  for 
having  to  trust  only  to  my  memory  of  past 
reading  for  the  data  of  that  part  of  my  lecture 
which  comes  first  in  order.  I affect  only  to  remind 
my  hearers  of  those  facts  which  the  life-long 
experience  of  a painter  singles  out  in  his  reading 
as  of  vital  importance. 

The  Egyptians,  the  Assyrians,  and  the  qseople  of 
Pompeii  and  Herculaneum,  had  for  colours — firsts 
the  natural  earths;  second,  the  colours  made  from 
stones ; and,  in  addition,  chemical  combinations, 
which,  by  modem  analysis,  have  been  proved  to  be 
products  indicating  no  little  skill  in  their  makers. 
Pliny  speaks  of  colours,  both  natural  and  artificial, 
as  in  many  cases  brought  from  particular  and 
distant  localities.  Vitruvius  bears  witness  to  the 
fact  that  colours  came  from  divers  places  ; and  in 
Pompeii,  one  of  the  stores  excavated  had,  in  some 
of  its  jars,  pigments  of  different  origin,  ready  for 
sale.  The  merchants  merely  collected  them.  Ail 
evidence  establishes  the  belief  that  the  materials 
were  sold  in  their  unmanipulated  state — that  the 
painters  themselves  prepared  them  for  use. 

The  practices  which  were  found  in  action  at  the 
revival  of  painting  m Italy  had,  probably,  been 
transmitted  to  painters  by  their  Roman  and  Greek 
predecessors  and  what  these  habits  were  we  are 
able  to  realise  with  wonderful  precision ; from  re- 
ceipts writtenby  monks  whose  fraternities  undertook 
the  illumination  of  missals,  the  painting  of  walls 
in  fresco,  and  other  devotional  operations  for  the 
decoration  of  religious  service,  and,  further,  the 
preparation  of  the  materials  necessary  for  such 
work.  Eraclius,  in  the  10th  century,  with  many 
art-craft  secrets,  left  record  of  the  use  of  colours 
mixed  with  oil,  and  even  with  varnish.  This 
is  the  earliest  evidence  discovered  of  what  is 
regarded  as  the  most  permanent  means  of  exercis- 
ing our  art  in  its  more  complete  form.  The  instruc- 
tions contained  in  this  book,  and  in  that  ot 
Theophilus,  refer  to  every  kind  of  decorative  work, 
and,  therefore,  give  much  information  about  the 
preparation  of  colours  and  such  matters  of  import- 
ance to  painters.  Quite  alone,  however,  as  the 
great  mouth-piece  of  the  new  living  art, 
standing  on  the  foundation-stone  of  its  temple, 
great  alike  in  the  spirit  of  reverent  humility 
and  zealous  confidence,  is  the  very  valuable 
handbook  for  the  use  of  practisers  of  the  art 
by  Cennino  Cennini.  The  especial  value  of  this 
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book  consists  in  tbe  fact  tbat  the  writer  gives  us, 
not  prescriptions  only,  but  tbe  records  of  tbe  life- 
experience  of  bimself,  of  bis  father,  and  of  many 
genei’citions  of  predecessors.  Colours  wbicb  are 
manufactured  be  speaks  of  as  best  procured  from 
particular  vendors.  Many,  we  know,  came  from 
monasteries  famous  for  sucb  produce.  Signs  of 
character,  by  which  tbe  varieties  for  special  purposes 
shall  be  chosen,  are  given.  Some  of  tbe  earths  tbe 
reader  is  bimself  directed  to  dig  up,  in  specified 
localities  near  Florence.  These  are,  however, 
introduced  into  tbe  studio  scarcely  less  sophis- 
ticated than  those  bought  in  the  market,  for  the 
means  of  purifying  and  preparing  are  given  for 
each.  The  habits  of  pigments  are  described  as  by 
an  experienced  manipulator.  In  one  case,  the 
writer,  speaking  of  a red  earth,  says  the  more  it  is 
groundthe  brighter  it  Avill  be  ; so  that,  if  you  spent  a 
whole  year  in  triturating  it,  the  tint  would  be  the 
brighter;  and  of  vermillion,  he  adds,  twenty  years’ 
labour  would  be  advantageously  bestowed  on  it. 
He  speaks  of  pigments  which  are  fugitive,  and  of 
the  means,  where  such  exist,  of  correcting  such 
defect.  He  cautions  the  practitioner  against  colours 
which  will  not  harmlessly  mix  together.  Of  a 
colour  called  dragon’s  blood,  he  advises  his 
readers  to  leave  it  alone,  for  that  it  is  not  of  a 
kind  to  do  honour  to  the  workman ; and  reveal- 
ing his  honest  and  enthusiastic  soul,  he  glories 
over  the  merits  of  those  good  servants  in 
the  colour- world  which  are  spontaneously  ex- 
cellent. He  heralds  in  one  colour  whose  name  is 
familiar  to  us,  thus  ; — “There  is  a yellow  colour 
called  giaUolino.  ” Further,  he  says,  “ This 
colour  is  used  in  fresco,  and  lasts  for  ever and  he 
winds  up  with  “When  employed  in  painting,  it  is 
a very  beautiful  yellow,  and,  with  this  colour  and 
other  mixtures,  which  I will  describe  to  you,  you 
may  paint  beautiful  foliage  and  herbage.”  It  is 
“ Eaples  yellow.”  Such  a colour  should  certainly 
not  be  discarded  even  now.  Of  ultramarine,  the 
heavenly  colour,  he  writes  with  worshipful  tender- 
ness ; with  more  than  this,  with  triumphant  acclaim 
of  its  nobility,  its  beauty,  and  its  perfection.  He 
describes  how  the  painter  should  select  his  skins 
for  brushes,  how  he  should  preserve  them  from  the 
ravages  of  moth  while  kept  in  store,  and  how,  at 
last,  they  should  be  made  up.  He  explains  of 
what  wood  panels  should  be  made,  and  even — if  I 
do  not  confuse  him  in  this  ijoint  with  some  other 
writer  of  the  time — at  what  season  of  the  year  the 
tree  should  be  felled,  to  ensure  that  the  wood  shall 
have  no  embryo  brood  of  worms  within  it.  He 
directs  us  how  to  clean  old  panels  from  damages 
already  suffered;  that  old  nails  should  be  extracted; 
that  the  rust  should  be  cut  away,  lest  this  should 
afterwards  eat  through  the  prepared  surface  ; and 
he  explains  with  what  composition  the  hole  should 
be  filled.  This  wisdom  bespeaks  the  experience  of 
previous  generations,  as  it  testifies,  also,  to  the 
general  understanding  that  an  artist,  before  all 
things,  should  acquire  a thorough  knowledge  of 
the  materials  on  which  the  stability  of  his  art  de- 
pends. Indeed,  in  one  passage,  he  declares  (listen 
to  this,  oh  I students,  who  have  chosen  the  pro- 
fession of  Art  because  it  is  a light  pursuit !) 
that,  to  become  an  artist,  a youth  should  devote 
himself  for  the  first  seven  years  of  his  career  to 
the  mechanical  part  of  his  pursuit,  f.e.,  prepare 
wood  for  panels,  pulverise  gesso,  make  glue,  lay 


grounds,  use  pumice,  grind  colours,  &c.  By  this, 
however,  it  must  not  be  inferred  that  exclusive 
devotion  to  the  drudgery  is  meant,  only  that,  during  . 
the  time  named,  he  has  this  part  of  the  duties  of 
the  workshop  upon  him.  This  responsibilit}”,  let 
it  be  here  noted,  did  not  prevent  many  painters — 
Massacio,  to  wit— from  gaining,  while  still  in  first 
youth,  a glorious  immortality.  In  conclusion,  he 
remarks  that  there  are  men,  calling  themselves 
painters,  who  boast  of  having  had  no  master,  of  | 
being  self-taught ; and,  referring  to  the  labours  | 
which  he  so  minutely  described,  he  ridicules  the 
boast  as  a preposterous  one. 

The  details  of  the  different  tasks,  in  this  work  of 
preparation  of  materials,  may  suggest  to  the  artist 
of  to-day  that  the  pittori  of  the  U'ecento  was 
humbler  in  station,  and  more  like  the  artisan  of 
our  century.  Some  of  Boccacio’s  stories  show  that  1 
the  ordinary  painter  was,  indeed,  a humble  and,  } 
socially,  an  unambitious  man ; but  Cimabue  and,  not-  i : 
withstanding  his  Boorish  origin,  Giotto,  were  cava-  L 
liers  associating  with  the  best  society,  and  these  two 
were  the  art  ancestors,  the  teachers  of  Taddeo  Gaddi 
in  mechanical  lore  (and  this  is  declared  distinctly), 
as  well  as  in  art  cunning,  and  Taddeo  Gaddi  was 
master  to  the  elder  Cennino ; so  there  is  no  reason 
here  to  think  that  the  greater  artists  were  more 
ignorant  than  the  humbler  ones  of  the  manner  of 
preparing  their  materials.  In  the  later  develop- 
ment of  the  art,  we  indeed  find  ample  evidence 
that  the  highest  did  not  scorn  to  cultivate  and  to 
seek  the  mechanical  skill  and  the  chemical  know- 
ledge which  promised  them  safer  or  more  beauti- 
ful grounds,  and  colours,  and  mediums  Avith  Avhich 
to  work.  I?he  history  of  Yan  Eyck’s  discovery 
hinges  upon  the  artists’  devotion  to  the  menial 
part  of  their  work.  The  story  of  the  transfer- 
ence of  the  secret  to  Italy,  with  all  its  apocryphal 
incident,  reveals  how  well  grounded  the  best 
painters  still  were  in  mechanical  skill.  Ihe 
anecdote  of  Leonardo  da  Yinci,  which  represents 
him  distilling  oils,  and  making  other  preparations, 
until  his  patron  complained  that  the  painter  Avould 
never  begin  his  picture,  shows  how  humbly  pains- 
takmg  he  was  in  his  habits.  “ The  Ancient 
Practice  of  Painting,”  by  Mrs.  Merrifield,  which 
has  specially  valuable  gleanings  of  the  processes 
of  the  painters  of  the  period  when  canvases  were 
first  introduced  for  important  works,  shows  how 
favourite  preparations  were  adopted  by  the  various 
artists ; and  Eastlake’s  very  valuable  and — to  a 
painter — most  interesting  collection  of  anecdotes, 
facts  and  observations,  gives  a good  store  of 
evidence  of  the  knowledge  coming  from  long 
attention  to  what  would,  in  this  day,  be  regarded 
as  work  beneath  the  profession.  A.dvice  from 
Titian  is  quoted,  to  friends  as  to  worthy  colours 
and  modes  of  work;  his  canvases  are  found  by 
restorers  to  be  prepared  differently  from  those  of 
others  of  the  time;  those  of  Paolo  Yeronese  are 
peculiar  also ; Bassano  differed  from  either — facts 
showing  that  the  studios  were  the  painters’  work- 
shops. The  storyis  reported  of  Correggio’s  friendship 
with  a celebrated  chemist,  who  gave  him  much 
help  in  the  preparation  of  oils  and  varnishes,  and 
whose  portrait,  painted  by  the  painter  in  gratitude 
for  services  rendered,  still  exists  at  Dresden. 
Yasari  was  writing  at  this  critical  time,  and  he 
takes  pains  to  tell  of  processes  peculiar  in  the 
practice  of  the  artists  whose  lives  he  gives,  and 
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he  also  explains  his  own  views  of  what  is  best. 
Filarette,  Borghino,  Yolpati,  Volumini,  Armenini, 
are  painters  whose  records  carry  on  the  story  of  per- 
sonal painstaking.  Le  Brun — a French  contem- 
porary of  Rubens,  but  not  the  author  of  the 
hideous  book  on  human  expression — brings  the 
light  to  the  later  northern  modes  of  work ; and 
Dr.  De  Mayerne,  physician  in  London  at  the  court 
of  Charles  the  First,  preserves  some  valuable  in- 
formation about  painting  in  his  time.  He  tells 
of  choice  colours ; of  vermilion,  prepared  by  a 
chemist  in  Holland,  three  times  brighter  than  any 
other.  He  tells  of  Yandyck’s  habits  — that,  for 
instance,  he  mixed  all  his  colours  except  ver- 
milion on  the  palette  ; and  he  explains,  from  the 
painter’s  own  instructioDS,  the  expedients  he 
adopted  to  make  dangerous  colours — blues  and 
green  are  specially  mentioned,  while  orpiment  is 
referred  to  as  specially  difficult  to  manage — safe 
from  contact  with  pigments  which  would  ruin  them, 
and  how  thus  he  succeeded  (as  Titian  had  in  the 
‘‘Bacchus  and  Ariadne” — probably  by  the  same 
means)  in  making  it  permanent.  It  was  simply  to 
paint  the  part  strongly  in  light  and  dark.  When 
quite  dry,  to  pass  a coat  of  varnish  over  this ; later, 
to  lay  a mordant  on  the  glassy  surface  with  the  juice 
of  an  onion ; to  apply  the  fugitive  paint  with  the  white 
of  an  egg ; to  varnish  a second  time,  and  so  leave 
the  ficlde  colour  shut  up  in  amber,  or  other  pellucid 
sheets  of  gum . The  practice  of  Y andy ck,  as  recorded 
by  such  contemporaries,  seems  to  have  changed 
from  that  of  the  Yenetians  in  respect  to  the  varnish 
he  used  with  his  colours,  which  was  no  longer 
amber  or  copal — at  least,  exclusively — but  mastic. 
Correggio  had  used  olio  d'ahezzo  and  sandarac 
varnish,  the  effect  of  which  is  not  good  for  the  sound- 
ness of  his  pictures  at  Parma,  although,  perhaps,  a 
certain  clearness  and  brightness  is  due  to  these  colour- 
less gums.  A diary  of  Queen  Anne’s  time,  published 
some  twelve  months  since,  refers  to  a picture  by  Yan- 
dyck,  which  had  got  into  such  bad  state  that  it  was 
necessary  to  send  it  to  a restorer,  who,  in  his  re- 
port, afterwards  declared  Yandyck’s  grounds  were 
often  very  carelessly  laid,  and  that  the  character- 
istic slovenliness  had,  in  this  instance,  caused  the 
rapid  deterioration ; this,  it  was  pleasant  to  find, 
was  at  last  effectually  checked.  It  is  j)rofitable  to 
consider  Yandyck’s  habits  when  he  was  planted  in 
England,  where,  undoubtedly,  he,  both  consciously 
and  unconsciously,  became  the  leader  to  many 
younger  brothers  of  the  brush.  Dobson  was  his 
selected  protege,  and  through  him,  perhaps,  the 
use  of  drying  oil  mixed  with  mastic  varnish,  which 
was  the  stock  medium  till  lately,  was  first  intro- 
duced into  England.  Eastlake  quotes  a story  of  a 
paint-box  left  at  a farm-house  by  a soldier  on  the 
march,  in  the  Parliamentary  wars,  who  never  came 
back  from  the  neighbouring  battle-field.  It  is  a 
fair  inference  that  he  was  an  Englishman,  and  that 
he  was  not  the  only  one  waiting  for  peaceful  times 
to  exercise  the  cunning  of  his  hand,  and  to  learn 
from  happier  foreigners,  who  always  had  surer 
appreciation  and  encouragement.  I forget  whether 
it  is  said  what  was  in  the  bottles  contained  in  the 
box.  That  all  Low  Country  painters  in  Yandyck’s 
time  had  adopted  drying  oil  with  mastic  is  denied 
by  the  story  told,  more  than  a century  later,  by  a 
Fleming  to  one  Fairfield,  that  copal  was  the  medium 
of  Cuyp.  The  practice  of  the  time  of  Yandyck 
was  substantially  continued  by  all  the  big-wig 


portraitists  till  the  revival  of  painting  in  England. 
No  new  system  was  introduced.  The  history  dies 
out  like  a grand  river  in  a fetid  marsh.  W e will  now, 
therefore,  go  back  to  speak  of  the  results  as  sho^vn 
by  the  state  of  the  paintings.  I will  afterwards 
sketch  the  history  of  the  modem  practice,  and 
examine  its  consequences,  this  will  afford  us  a 
due  means  of  comparison  of  the  degree  of  wisdom 
in  the  system  we  rely  upon,  which  dates  from  the 
early  part  of  the  last  century.  I would  here  only 
point  out  that  great  middle-aged  art,  ending  its 
days  throughout  Europe,  enriched  by  painting  of 
gods  and  goddesses,  and  lords  and  ladies,  under 
and  over-dressed  in  finery,  inflated  in  its  in- 
competence, divided  its  heritage  of  work,  leaving 
the  use  of  the  materials  only  to  its  ambitious  sons, 
discarding  the  preparation  of  these,  as  though 
gmdgrng  the  necessary  price  of  safety,  and  that 
the  course  then  chosen  we  have  ever  since  been 
too  inert  to  reject. 

On  taking  a retrospective  survey  of  painting, 
from  the  days  when  the  process  called  oil-painting 
was  first  invented  by  the  Yan  Eycks,  the  most  re- 
markable fact  that  arrests  our  attention  is  that 
the  earliest  works  are  still  the  brightest  as  to  light 
and  the  strongest  in  colour,  the  most  ambitious  in 
these  particulars  originally,  and  the  best  preserved 
in  white  and  colour  to  this  day.  A magnifying 
glass  reveals  no  defect  in  the  ground,  beyond  the 
existence  of  some  minute  cracks,  caused  apparently 
by  the  dilation  and  contraction  of  the  wood  or  the 
canvas,  which  has  caused  the  enamelled  surface  to 
form  itself  into  separate  but  closely  adjacent  and 
fitting  parts,  like  the  surfaces  divided  on  a crackle 
jar.  The  most  precarious  of  colours,  the  brightest 
green,  and  even  the  yellows,  inclining  to  dandelion 
tint,  are  perfectly  preserved;  and  these  are  the 
most  unstable  of  all  pigments  in  this  day.  I re- 
member a picture  in  the  Uffizi,  by  the  Bellini 
school — if  not  by  the  father  of  the  Venetian  school 
— where  this  last-named  most  rarely  secure  variety 
of  colour,  though  not  of  the  intensest,  is  of  beauti- 
ful pure  character,  and  as  unchanged  as  on  the 
day  the  picture  left  the  artist’s  studio.  The  Yan 
Eyck  in  our  National  Gallery  will  tell  of  the  green, 
as  it  will  also,  in  the  brass  work,  testify  to  the 
perfection  of  the  tint  called  now  lemon  yellow.  It 
is  needless  to  single  out  pictures  with  examples  of 
perfect  blues,  for  nearly  every  quattro  cento  paint- 
ing has  these  ; some  distinctly  painted  with  ultra- 
marine,  but  others  of  a more  steel -tarnished  tint, 
which,  in  these  days,  would  require  Prussian  or 
Antwerp  blue.  Of  crimsons  there  is  every  variety  in 
perfection.  Of  purples  there  are  but  few  examples. 
Purple  was  not  often  used  by  the  old  masters ; 
a warm  tone  of  this  is  in  the  vest  of  the  stand- 
ing up  figure  in  the  ‘ ‘ Adoration  of  the  Magi,”  called 
Giorgione  in  our  Gallery  ; another  is  in  a portrait, 
by  Titian,  at  Temple  Newsome.  Our  unfinished 
Michael  Angelo  will  convince  us  that  they  knew 
perfectly  how  to  make  the  most  precious  tint  of 
vermilion — the  orange  tone — permanent;  and  many 
other  pictures  in  our  collection  in  Trafalgar-square 
will  prove  the  perfection  of  durability  of  other 
shades  of  cinnabars.  In  the  “Vision  of  Ezekiel,” 
by  Raffaelle,  in  the  Uffizi,  the  sky  is  painted  with  an 
intense  lemon  yellow,  which  has  no  taint  of  failing 
in  it.  The  “Bacchus  and  Ariadne”  will  show 
many  triumphs  in  dealing  with  difficult  pigments, 
in  addition  to  the  staunch  quality  of  the  orpiment 
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on  the  scarf  of  the  nymph  with  the  cymbals.  The 
greens  of  the  vegetation  are  of  a stronger  colour 
than  we  find  in  most  of  Titian’s  landscapes,  although 
not  anywhere  so  remarkable  as  an  exquisite  apple 
green  used  by  him  on  the  sleeve  of  the  Virgin  in  a 
picture  of  the  “Madonna  and  Child”  at  Munich. 
The  Veronese  of  “ The  Consecration  of  St. 
Nicholas,”  in  our  National  Gallery,  although 
terribly  ruined  by  a wash  of  some  dark  decoction 
administered  by  the  dealer  at  the  beginning  of  this 
century  (because,  before,  it  was  refused  by  purchasers 
as  too  bright  for  their  perfect  taste),  still  shows 
the  vestiges  of  a strong  green,  managed  most 
a,rtistically  and  with  perfect  mechanical  success. 
Tintoretto’s  “St.  George  and  the  Dragon”  gives 
the  blue-like  steel  tarnish,  of  which  he  used  so 
much.  Many  of  his  pictures  give  purple  lake  still 
without  change.  His  pictures  at  San  Rocca  have 
lost  some  of  th-ir  original  richness,  from  the 
desiccation  of  the  varnish,  and  mildew  caused  by 
exposure  to  damp,  to  vfhich  they  were  more  sensi- 
tive (I  am  inclined  to  think)  from  having  been 
commenced  in  tempera  on  paste  grounds.  The  aiui 
was  gradually  becoming  less  to  obtain  the  imsuDied 
purity  and  brightness,  than  to  develop  all  the 
lower  harmonies  of  light  and  colour;  but,  in  the 
fewer  points  where  brightness  was  sought,  the 
power  to  produce  and  to  retain  fulness  is  only  less 
remarkable.  Many  examples  of  Italian  art  of 
later  date  might  be  adduced  to  prove  that  the 
traditions  of  practice  had  not  been  lost ; the  testi- 
mony to  the  vdsdom  of  these  carefully  preserved 
habits  could  scarcely  be  strengthened  by  further  in- 
stances of  good  management  by  the  painters. 

We  will,  therefore,  proceed  to  the -northern 
schools,  in  which  a taste  for  colour  was  still  un- 
satiated. Rembrandt  and  Rubens  both  relied 
upon  the  stability  of  their  colours,  in  a sense  of 
which  it  could  not  be  said  of  poor  Andrea  del  Sarto, 
either  at  his  worst  or  at  his  immeasurably  distant 
best.  In  the  first-named  of  the  Low  Country 
printers  there  is  no  intensity,  but  every  tint  now 
appears  to  be  exactly  what  the  artist,  after  con- 
summate self-culture,  and  due  refiection  and 
balancing  for  the  particular  object,  had  determined 
it  should  remain.  In  the  exquisite  portrait  of 
h'mself  ill  our  gallery — painted,  probably,  wfith 
s'mple  earths  mixed  with  white  and  perhaps 
a little  Naples  yellow — there  are  touches  of  tem- 
pered vermilion  on  the  eyes  which  would  suggest 
that  this  had  been  put  on  cautiously  in  a final 
glaze  ; but,  in  the  portrait  of  a child  at  Kensington , 
once  said  to  have  been  a portrait  of  our  William  III., 
t'lere  is  a rich  paste  of  luscious  colour  in  which 
vermilion  assuredly  forms  part.  In  portraits  by 
Rubens  it  is  impossible  to  be  mistaken  in  identify- 
ing this  colour  mixed  with  white,  in  which  con- 
dition it  is  said  to  be  most  tried.  A friend,  after 
a visit  to  Belgium,  once  remarked  to  me,  that 
the  mixture  of  vermilion  in  the  flesh  by  Rubens 
endures  so  perfectly  that  it  is  a misfortune 
tn  this  florid  master’s  reputation.  When,  how- 
ever, used  as  in  the  “ Chapeau  de  Poile,”  it  can 
only  make  us  envy  the  painter,  as  it  does  also  in  the 
portrait  No.  54,  in  the  last  old-master  exhibition  at 
Burlington-house,  lent  by  Earl  Sidney.  The  portrait 
of  Gervartius,  by  Vandj’ck,  was  said  to  have  been 
carried  about  by  Vandyck  in  his  colour-box,  as  an 
example  of  the  ability  of  the  painter ; it  remains  now 
as  a proof  of  the  great  mastery  hehad,  not  only  in  art, 


but  in  the  mechanical  skill  over  the  materials  with 
which  he  worked ; for  no  picture  could  be  in  a more 
perfect  state,  either  as  to  colour,  texture,  or  free- 
dom from  marks  of  disintegration  of  any  kind. 
The  “ Paul  de  Hooge,”  in  our  National  Gallery, 
painted  in  1658,  is  clear  as  a quattro  c>j,do  work, 
and  is  conclusive  as  to  the  safety  of  mixing  orange 
vermilion  with  w’hite. 

As  our  consideration  of  the  consequences  of  the 
modern  system  wiR  mainly  seek  for  enlightenment 
by  reference  to  pictures  painted  and  retained  in 
England,  it  wilL  not  be  w^asting  the  few  necessary 
minutes  to  see  whether  the  peculiar  climate  under 
which  we  live  has  ruinous  influence  upon  old  oil 
paintings.  It  can  be  proved  best  by  going  back 
to  what  is,  probably,  the  earliest  cabinet  painting 
existing  of  native  produce.  It  is  a triptych 
portrait  of  Richard  II.,  with  attendant  angels, 
painted  necessarily  in  England.  It  was  exhibited 
in  the  Manchester  Exhibition  of  1857,  by  the 
kindness  of  Lord  Pembroke.  This  painting  is 
not  in  oil,  but  the  ground  for  all  kinds  of  panel 
pictures  was,  at  first,  the  same  for  oil  or  tempera ; 
and  so  it  is  in  the  preparation  of  the  wood  or 
canvas  on  which  a painting  is  executed  that  its 
stability  most  depends  ; it  is  not  beside  our  mark 
to  notice  that  our  climate  has  dealt  as  kindly  -with 
it  as  that  of  any  other  country  would  have  done. 
The  picture  referred  to,  with  the  portrait  picture 
by  Mabuse,  said  to  be  the  children  of  Henry  VII., 
— but  which  Mr.  Scharf  proves  to  be  the  children 
of  the  King  of  Denmark — which  came  next  in 
order  of  time,  and  the  court  portraits  by  Holbein, 
which  followed,  and  those  by  Antonio  More,  bring 
us,  with  a dark  leap,  again  to  Rubens  and  Vandyck ; 
and,  even  though  a few  pictures — where  mistakes 
in  the  priming  were  made,  or  accidents  had  hap- 
pened— may^  have  suffered  damage,  there  can  be 
no  hesitation  in  deciding  that  the  system  by  which 
the  painters  of  these  pictures  supplied  the  materials 
for  their  work,  and  managed  these  in  their  art, 
left  nothing  to  be  desired.  The  picture  of  “ Peace 
and  War”  was  painted  in  this  country.  In  exam- 
ining the  surface  attentively,  one  may  hammer  out 
a page  of  the  history  of  the  embassage  which 
Rubens  was  engaged  upon,  by  noting  that  odd- sized 
pieces  of  cloth  have  been  joined  together  to  make 
up  the  full  measure  of  the  composition.  Had  it 
not  been  a sudden  inspiration  to  propitiate  the 
king,  it  is  probable  that  Rubens  would  haveprocured 
better  canvas  from  home.  The  ground,  moreover, 
has  not  been  scientifically  manipulated,  for  it  is  now 
seamed  all  over,  in  a manner  which  speaks  of  more 
than  the  poorness  of  the  canvas,  as  well  as  of 
rough  treatment  subsequently.  This  cracking  here 
is  from  below,  not  from  above.  The  “Brazen 
Serpent”  tells  of  more  deliberate  choice  in 
materials.  The  cloth  is  in  one  strong  piece, 
and  accordingly  the  painting  is  in  much  sounder 
condition. 

In  leaving  the  evidence  which  the  pictures  by  the 
old  masters  afford  of  the  excellence  of  the  system 
they  adopted,  it  is  edifying  to  reflect  upon  their 
comparative  poverty  in  pigments,  when  ranging  in 
brightness  or  depth,  beyond  the  simple  earths.  The 
early  Florentine  painters  had  for  blue,  after  the 
perfect  one,  ultramarine,  biadetto,  known  now 
as  verditer,  a German  or  Hungarian  natural 
mineral,  and  indigo.  For  yellows  they  had  massi- 
cot, and,  for  the  orangy  tint,  orpiment— both 
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of  which  are  treacherous  in  unscientific  hands ; 
they  had  Naples  yellow,  which  has  since  been  dis- 
carded as  undeserving  of  confidence,  and  gamboge, 
which  is  now  scarcelj^  looked  upon  as  a pigment 
suitable  for  oil.  For  reds,  they  had  a crimson 
made  from  Brazil  wood,  and  the  colour  called 
dragon’s  blood ; also  purple  lake — now  distrusted 
— orange  lead,  vermilion,  and  a red  earth,  of 
superior  brightness,  called  hematite,  or  sinopia. 
For  greens,  they  had  verdigris  and  a second 
copper-like  emerald-green,  neither  of  which  need 
now,  for  mixed  tints,  be  tried  by  the  boldest 
of  colourists.  A purple  tint,  made  by  crushing 
amethysts,  appears  also  in  the  list.  In  other  parts 
of  Europe,  as  a dye,  a crimson  existed  of  the 
most  invaluable  strength  and  permanence,  called 
Kermes.  Chaucer  speaks  of  it  as  a rich  dye 
in  England,  and  many  cinque-cento  retailers  of 
craft  secrets  give  the  means  of  extracting  it  from 
cloth  for  painting  purposes ; and  the  Venetians 
early  seem  to  have  used  the  colour  in  oil.  Madder 
was  also  in  requisition  for  painting ; but  these 
two  precious  crimsons  were  both  driven  out 
by  cochineal,  which  retained  its  unmerited  supre- 
macy in  the  colour-box  until  the  beginning 
of  this  century,  when  madder  again  appeared. 
Kermes  has  not  }'et  revived  in  a form  for 
use  in  oil,  although,  by  the  enterprise  of  Mr. 
William  Morris,  it  has  now  been  introduced  for 
dyeing  purposes  ; and,  by  his  kmdness,  I am  able 
this  evening  to  show  you  a specimen  of  the  “ grana” 
of  Portugal.  In  addition  to  these  pigments,  there 
was  asphaltum,  which  first  appears  in  Titian’s 
time ; and  there  are  records  of  colours  made  from 
flowers  — yellow  from  crocuses,  purple  from 
violets,  and  a crimson  from  ivy  juice,  which  gave 
us  our  name  lake.  If  these  further  colours  were  an 
addition  to  their  store,  and  were  adopted  by 
the  great  old  masters,  the  skill  which  enabled 
them  to  produce  so  good  and  lasting  an  effect 
with  them  deserves  further  admiration  ; and  their 
use  gives  a further  reason  for  admiring  the  perfect 
practical  skill  of  the  old  masters  in  contending 
with  the  difiiculties  of  management  of  materials 
offering  themselves  for  use  in  the  process,  which 
alone  allows  us  the  opportunity  of  exercising  our 
art  in  its  fulness. 

If  ever  there  w'as  a time  in  which  the  sequel  was 
to  prove  native  wmrth  deserved  to  have  a good 
system  to  commence  its  art  with,  it  was  in 
England,  w^hen  Hogarth  and  art  together  were 
growing  into  a national  power,  and  when 
Eeynolds  and  Gainsborough  were  gathering  their 
life-long  store  of  impressions  of  human  lovableness, 
which,  registered  in  adult  years,  made  the  authors 
superior  to  any  predecessors  in  sway  over  minds 
capable  of  love  springing  from  a pure  heart. 

“ Will  fortune  never  come  with  both  hands  full 
But  write  her  fair  words  still  in  foulest  letters  ?” 

In  George  the  Second’s  time,  she  was  most  unevenly 
furnished.  In  one  hand  was  the  blessing  of  every 
high  gift  and  genius  in  art  short  of  sublimity. 
It  is  no  exaggeration  to  say  this  of  a school 
which  produced,  after  the  first  great  painter 
of  manners,  Eeynolds,  Gainsborough,  Eomney, 
Lawrence,  Stothard,  Wilkie,  Turner,  and  Leslie. 
Fortune  cannot  give  what  she  never  had  com- 
initted  to  her  keeping.  The  traditions  and  the 
practical  skill — which,  as  we  have  seen,  the  old 
masters  husbanded  as  the  price  to  be  paid  for  the 


safety  of  their  creations— had  been  thrown  away 
by  the  previous  generation  as  too  troublesome  to 
keep  ; and  so  the  second  hand  had  no  gift  for  new 
English  art. 

To  explain  the  fact  in  detail,  let  me  remind  you 
that  the  resuscitation  of  painting  which  came  in 
George  II. ’s  time — mainly  by  the  clear-mindedness 
of  the  great  Hogarth — did  not  awaken  any  thought 
of  the  need  of  the  old  cunning  in  preparation  of 
materials,  for  the  means  had  been  provided  to  save 
painters  from  some  of  the  labour  which,  before,  it 
was  their  duty  and  their  pride  to  undertake  in 
their  workshops.  The  gain  was  palpable,  the  loss 
not  immediately  so.  Sir  G.  Kneller  had  set  up  his 
old  servant  as  artist-colourman  in  London.  He 
was  (so  history  says)  the  first  of  the  kind.  The 
change  in  system  did  not,  however,  depend  upon 
this  mere  accident.  It  was,  probably,  effected 
slowly.  The  suppliers  of  raw  materials  must  have 
undertaken  to  get  these  made  up,  to  grind  the 
colours,  to  provide  the  frameworks,  the  stretchers, 
to  prepare  and  strain  the  canvases,  and  to  make 
up  the  brushes.  It  was,  even  then,  with  the 
increasing  taxes  of  modern  life,  an  inevitable 
' alteration,  as  is  proved  by  the  fact  that  it  was 
made  in  other  countries  as  much  as  in  our  own. 

I At  first,  however,  this  delegation  of  the  mechanical 
I work  to  another  person  did  not  lead  the  artist 
; utterly  to  abdicate  his  own  authority ; for  know- 
ledge of,  and  preference  for,  certain  s3'stems 
I still  remained  with  the  painter,  and  the  colour- 
man  would,  therefore,  have  received  the  tra- 
ditions of  the  painter’s  workshop  from  each  and  all 
members  of  the  profession,  and  carried  out  instruc- 
tions as  the  servants  would  have  done  earlier. 
The  special  secrets  were  handed  to  the  tradesman, 

' very  much  as  the  prescriptions  of  a physician  are 
confided  to  a chemist.  Each  painter  must  have 
I given  exact  directions  as  to  his  favourite  manner 
j of  preparing  a ground,  of  his  mode  of  clarifying 
oils,  of  ripening  these,  of  making  varnishes.  He 
must  have  insisted  on  the  due  degree  of  levigation 
: of  coarse  colours,  and  intimated  his  choice  of  oils 
' with  which  the  different  colours  should  be  ground ; 
and,  if  compound  tints  were  prepared,  these — it  is 
still  traceable — received  the  names  of  the  artists 
who  first  ordered  them.  Indeed,  no  great  difference 
was  made  in  the  degree  of  control  exercised  bj^  the 
painter,  under  this  new  system,  until  the  generation 
which  had  begun  their  careers,  while  pupils,  as 
practical  artist-colourmen  to  their  masters,  had 
died  out.  Then,  traditions  remained  as  curiosities, 
retained  always  longer  and  more  accurately  when 
the  sons  followed  the  fathers  in  the  art,  and, 
of  course,  at  times  made  tangible  knowledge — 
instead  of  mere  verbal  wonders — when,  in  \vhat 
were  considered  idle  moments,  an  eccentric  prac- 
titioner made  experiment  of  some  almost  in- 
credible tradition  of  ancient  practice.  A few 
such  traditions  I myself,  when  a boy,  received 
in  the  teaching  of  a painter  who  was  an  art  de- 
scendant of  Sir  Joshua  Eeynolds  (these  were  of 
vehicles  other  than  the  mixture  of  drying  oil  and 
mastic  varnish  then  universally  in  use  ; one  was  of 
wax,  the  other  a curious  combination  of  water* 
beaten  with  linseed  oil  into  a jelly ; many  better 
legends,  well  worth  examination,  may  still  be  in 
the  minds  of  elder  members  of  the  profession), 
but  the  real  skill  of  the  workshop  was  handed 
over  to  the  tradesman,  and  all  practical  knowledge 
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held  by  the  painter,  of  the  means  by  which  the 
canvas  and  the  colours  were  got  ready  to  tahe 
their  places  in  the  studio,  was  doomed  before 
modern  European  schools  began.  At  first,  the 
colourmen  must  have  had  many  reasons  to  respect 
and  to  satisfy  the  knowledge  of  the  painters.  It 
is  better  to  be  tautological  than  not  to  make  quite 
clear  that,  although  Hogarth  inherited  not  the 
science  and  ability  to  do  his  own  mechanical  work, 
he  received  materials  from  tradesmen  who  had  not 
made  new  inventions,  either  for  good  or  for  bad, 
but  v/ho  worked  on  the  directions  of  painters  who 
had  Matched  the  canvases  of  their  masters,  and 
had  heard  from  them  the  result  of  their  own 
teachings  and  observations — going  back,  through 
generations,  to  the  root  of  art.  While  nothing- 
had  been  added,  however,  something  had  been 
lost ; for  the  tempera  ground  had  disappeared, 
which  was  the  delight  of  the  Florentines  and 
Venetians,  when  painting  pictures  that  have  best 
retained  their  purity,  and  which,  as  you  will 
see  by  examination  of  the  ground  revealed 
by  a small  broken  blister  on  the  landscaj^e 
called  “Rubens’  Chateau,”  the  great  Flemish 
master  used.  All  the  last  century  English  pictures 
seem  to  have  been  painted  on  grounds  prepared, 
as  now,  with  white  lead  over  a coat  of  size.  Vasari 
recommends  such,  and  the  safety  of  his  works 
disproves  a contemporary  declaration  that  they 
were  not  sound.  The  want  of  brilliancy  in  his 
productions  is  due,  perhaps,  only  to  the  fact  that 
the  grounds  were  dark  in  tone,  and  the  use  of 
much  umber  with  the  white  may  also  be  the  main 
reason  that  no  Georgian  pictures  vie  in  vividness 
with  those  painted  three  centuries  earlier;  pure 
white  lead,  as  a ground,  is  perhaps  worthy  of 
comparison  with  gesso,  but  it  has  not  so  long  and 
certain  a testimony  to  recommend  it,  and  a proved 
advantage  four  centuries  old  should  not  be  lost. 
The  main  principle  of  painting,  too,  was  a very 
different  one  from  that  which  had  gained  such 
favour  throughout  Europe,  for  varnish  painting 
was  almost,  if  not  quite,  lost;  it  required  a familiar 
knowledge  of  each  colour,  and  this  had  gone. 
To  use  colours  with  oil  alone  for  very  simple  aims 
may  have  its  recommendations,  but  no  strong  or 
bright  colours  can  be  thus  retained.  V/here 
design  alone,  or  the  merest  suggestiveness  of 
treatment,  is  the  object,  perfectly  purified  and 
well  ripened  oil  may  be  a good  vehicle.  I think 
we  can  safely  adduce  most  of  Morland’s  character- 
istic works  as  fair  examples  of  the  kind  of  texture, 
quality,  and  effect  oil  alone  will  produce;  some 
early  portraits  of  his  are  certainly,  however,  with 
a varnish  medium.  One  good  picture  by  him,  at 
South  Kensington,  is  evidently  with  oil  varnish. 
Hogarth’s  are,  I think,  painted  with  the  better 
preservative,  thickened  oil,  or  oil  and  mastic 
varnish  mixed,  which,  in  fact,  makes  mastic  an 
oil  varnish  diluted  with  turpentine.  As  a spirit 
varnish  it  is  often  most  mischievous.  The  earliest 
pictures  by  Sir  J.  Reynolds  are  painted,  apparently, 
simply  with  oil,  and,  although  the  colour  is  of  the 
most  modest  character,  and  the  painting  altogether 
without  indication  of  that  love  of  impasto  and 
richness  which  his  maturer  pictures  have ; they  are 
in  such  beautiful  order,  that  one  is  tempted  to  wish 
that  he  had  never  gone  further  afield  and  fared 
worse,  as  he  did,  fo  our  great  misfortune — so 
terribly,  that  Jn  ra§,n^  cases  the  sight  of  the 


original  of  a subject  dear  to  us  from  familiar  prints  i 
is,  with  its  gaping  fissures,  its  lost  colour,  and  its 
avalanche  of  background,  descending  on  to  the 
very  core  of  the  picture,  a cause  of  serious  pain. 
My  audience  here  are  well  able  to  judge  of  the 
unambitious  character  of  the  system  Reynolds,  at 
his  first  start  with  others,  adopted,  120  years  ago,  ; 
for  the  very  meritorious  designs  by  Barry  around  j 
this  lecture-room  are  probably  painted  with  oil  . 
alone.  They  are  certainly  not  of  Yan  Eyck’s  I 
method.  The  painter  who  had  no  love  of  strong 
effect,  and  who  wished  to  avoid  a shining  surface, 
had  reason  for  this  choice.  The  system  has  its 
merits ; one  being  that  work  done  thus,  if  other- 
wise simple,  does  not  crack.  On  the  other  hand, 
colours  made  from  lead  are  quickly  oxidised  by 
impure  air,  and  colours  of  the  slightest  fiightiness 
of  disposition,  if  unprotected  by  varnish,  soon  fade 
or  change  ; and  the  adding  of  varnish  is  often  so 
ignorantly  done,  that  it  is  more  often  a cause  of  ruin 
than  of  good  to  a picture. 

The  paintings  around  us  have  been  left  to  the 
care  of  the  oil  alone,  and  if  the  spectators  will 
make  the  effort  to  imagine  a Belliui,  a Titian,  a 
Rembrandt,  or  a Vandyck  hung  by  these  w'oiks,  he 
will  at  once  see  how  much  Barry  lost  by  his  house- 
painting system,  and  what  was  Reynolds’s  induce- 
ment to  seek  means  of  painting  more  like  those  of 
the  first  painters.  There  are  two  canvases  in  exist- 
ence, recently  purchased  by  the  Royal  Academy,  on 
which  Reynolds  made  several  experiments  with 
colours — those  particularly  of  an  evanescent 
character;  gamboge,  carmine,  and  green  mixed 
simply  with  oils,  and  again  with  varnish  and  wax. 
His  handwriting  certifies  to  the  nature  of  the 
combinations.  Its  results  are  interesting  and  pro- 
fitable for  consideration,  but  its  first  important 
value  to  us  is  to  show  how  eager  he  was  to  obtain 
a sure  method,  and  how  entirely  he  was  destitute 
of  sure  information  from  the  experience  of  his 
predecessors  as  to  a means  of  work  with  a richer 
and  fuller  medium,  without  which  he  could  not 
exhibit  powers,  to  make  himself,  as  a painter,  Rem- 
brandt’s equal,  at  the  latter’s  own  best.  This  was, 
probably,  the  only  preliminary  trial  that  he  made 
of  wax  before  beginning  to  use  it  for  his  pictures.  || 
He  used  asphaltum  because  he  had  had  good  evi-  « 
dence  that  the  Venetians  adopted  it  safely,  but  he  had  | 
not  had  experiments  of  generations  to  show  him  j 
the  course  of  safety  with  this  and  other  luscious  1 
compounds,  and  it  is  owing  to  this,  alas,  that  \ 
many  of  his  pictures  are  now  only  ruins.  J 
He  had  had  to  begin  anew,  and  without 
any  experience  of  the  practical  drilling  in  the  i 
handling  of  materials  with  which  Yan  Eyck 
commenced  his  researches.  Doubtless,  he  learnt 
much  by  the  end  of  his  life,  as  all  painters  do; 
but  no  real  system  existed  by  which  this  could 
be  handed  down  to  his  successors,  and  so  when 
the  last  weariness  came  to  his  eyes  and  cultivated  i 
hand,  nothing  but  records  of  frag-mentary  experi-  | 
ments  remained.  These  two  canvases  offer  more  i 
to  attest  his  endeavours  to  save  others  the  dark- 
ness in  which  he  had  begun,  and  for  our  informa- 
tion, than  all  his  paintings  do,  for  a disappointing 
tint  on  a picture  affords  us  no  means  of  ascertain- 
ing its  original  value.  The  pity  is  that  a complete 
set  of  experiments  with  explanatory  notes  was  hOt 
made  at  this  date. 

(rainsborough  painted  with  colour  and  medium, 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Aphil  23,  1880. 


491 


miicli  diluted  with  turpentine  ; the  vehicle  was 
evidently  made  with  a large  proportion  of  mastic 
varnish.  The  colour  has  been  well  preserved  in  all 
cases  where  much  cleaning  has  not  scarified  the  deli- 
cate siu'face.  The  thinness  of  the  paint  has  prevented 
extensive  cracking.  Had  the  result,  however,  been 
a perfectly  durable  one,  notwithstanding  great 
beauty,  the  effect  is  too  like  that  produced  by 
water-colour  to  be  quite  satisfactory  in  large 
paintings.  In  pursumg  the  evidence  of  the  practice 
of  the  modern  school,  I shall  not  make  a point  of 
pursuing  extraneous  evidence  alone,  but  shall,  as 
seems  more  fitting  for  the  shorter  term  with  which 
we  have  to  deal,  feel  free  to  mix  up  the  testimony 
from  records  by  pamters  of  practice,  and  that 
which  the  works  afford,  with  observations  on  the 
result.  Wilson’s  pictures  always  seem  to  have  been 
pamted  in  a simple  manner.  Asphaltum,  with  its 
slimy  surface,  I cannot  remember  in  any  of  his  paint- 
ings, and  its  absence  alone  would  greatly  account  for 
his  success  in  escaping  cracking.  Turner’s  early 
pictures  were  painted  much  like  Wilson’s.  At  the 
end  of  the  last  century,  young  artists,  in  conse- 
quence of  the  great  war,  were  unable  to  travel  in 
Italy,  and  the  purchasers  of  pictures  were  so  few, 
that  scarcely  any  but  portrait  painters  could  get 
tiie  barest  living ; the  two  causes  combined  to 
make  them  less  inclined  to  make  researches  for 
improved  means  and  materials  to  those  at  hand. 
The  taste  which  Eeynolds  had  established  for  a 
falter  medium,  and  other  luscious  additions 
to  the  palette,  was  indulged  without  restraint, 
because  the  evil  consequences  of  his  system 
were  not  seen  by  the  first,  or  even  the 
second,  generation ; indeed,  paintings  of  his, 
of  a very  unsound  character,  which  have  been 
hung  on  a wall  of  a favourable  nature  as  to 
freedom  from  excessive  changes  of  temperature, 
great  heat  from  stoves,  or  from  ignorant  varnishing 
or  cleanings,  are  still  in  such  a good  state,  that 
none  but  a suspicious  spectator  could  trace  the 
inevitable  destruction  which  awaits  them.  “ Sim- 
plicity,” I am  happy  to  testify,  appears  free 
from  any  serious  danger.  It  seems  as  sound  as 
any  canvas  painted  in  Holland  150  years  earlier, 
and  this  fact  gives  hopes  that  some  of  his  other 
pictures  may  carry  his  claim  to  posterity  as  a painter, 
as  well  as  an  incomparable  designer  of  childish  and 
womanly  grace.  The  escape  from  early  evidence  of 
e'vil  from  the  lavish  use  of  asphaltum,  betrayed 
many  less  important  workers  into  the  snare. 
Hilton,  and  more  lamentably  Wilkie,  both  adopted 
this  Dead  Sea  product  from  the  beginning  to  the 
end  of  their  careers.  Indeed,  in  their  generation, 
the  use  of  this  pitch  was  almost  universal. 
Constable  never  had  a great  affection  for  it,  and 
at  the  end  of  his  life  he  evidently  discarded  it 
I altogether,  although  modern  fabricators  of  his  paint- 
ings use  much  of  it,  and  the  disgraceful  dealers 
in  such  frauds  get  them  more  easily  accepted  as 
I genuine.  Etty,  in  his  latter  days,  used  it  but 
* sparingly.  Mulready,  when  past  seventy,  told 
me  that  he  did  sketches  with  it  at  one  paint- 
ing in  his  early  days  which  had  never  cracked. 
Turner  never  manifested  an  established  taste  for  it. 
He  did  sometimes  enrich  his  darks  with  it,  to  doom 
! them  in  the  end.  At  times,  too,  he  seems  to  have 
I sketched  his  general  effects  with  this  stuff,  which 
imdeniably  at  first  gives  a most  fascinating  tint 
I alone,  or  wnth  white.  Maclise  and  Landseer  were, 


with  others  of  their  time,  seduced  into  its  use.  The 
misfortune  was  greater,  because  all  of  these 
painters  had  such  a passion  for  the  rich  tint  it 
gave  on  a white  ground,  that  they  never  began 
their  paintings  without  it.  This  use  of  it  as  a 
foundation  was,  I believe,  the  great  difference 
of  their  practice  to  that  of  the  old  masters. 
The  Venetian  and  Low  Country  painters  com- 
menced their  works  with  solid  ochres  and 
umbers  and  whites,  and  when  they  luxuriated  in 
asphaltum  it  was  to  serve  as  an  overcoat,  which 
could  move  about,  if  it  would  do  so,  without  damage 
to  the  foundation.  I believe  also  that  the  nature 
of  the  gesso  ground  had  much  to  do  with  its  safety 
on  old  works,  the  oil  ground,  without  doubt,  causes 
here,  as  with  other  colours,  the  evil  which  Dr. 
Liebreich  deplores  in  modern  work,  the  non-drying 
of  the  under  ground  before  the  next  is  added, 
but  if  it  were  necessary  to  recur  to  the  use  of 
asphaltum  now — which  I am  glad  to  declare  it 
is  not — it  would  be  worth  while  to  ti  y whether  its 
vitality  could  not  be  burned  out  of  it,  and  it  might 
not  then  be  used  with  impunity.  Its  use  from  the 
great  revival  of  Art  in  England  to  the  early  daj  s 
of  this  generation  of  painters  was  such  a prolific 
cause  of  ruin  to  the  works  executed  during  the 
period,  that  it  deserves  deliberate  condemnation  as 
a sure  provoker  of  punishment.  There  were  other 
sources  of  evil  which  have  to  be  inquired  into.  But 
it  seems  better  to  defer  examination  of  these  until 
we  have  concluded  the  history  of  the  changes  in 
English  practice.  One  important  fact  in  its  in- 
fluence upon  modern  work  was  the  publication  of 
various  essays  in  the  “Transactions”  of  this  Society 
by  Mr.  Sheldrake,  written  in  1791  and  1801,  on 
the  use  of  amber  and  copal  varnish  in  the  place  of 
the  weaker  medium  then  in  vogue.  He  proved 
that  these  were  the  favourite  vehicles  of  the 
Venetians,  and  experiments  that  he  had  made 
proved  the  much  greater  power  these  varnishes 
had  in  preserving  colours  than  simple  oil  or 
mastic,  or  these  mixed  together.  Eespect  for  this 
view  spread ; and  accordingly,  in  the  course  of 
the  following  years,  several  young  painters  were 
induced  to  adopt  these  stronger  varnishes  as 
guardians  to  their  colours.  Mulready  and  Creswick 
were  among  the  number — although  the  latter  sub- 
sequently discarded  it,  as  less  handy  than  the 
medium  ready  in  tubes.  Two  others,  whom  I am 
happy  to  speak  of  as  still  living,  can  give  testimony 
to  their  satisfaction  with  it  for  about  sixty  years.  I 
allude  to  Mr.  Linnell  and  Mr.  Webster,  whose 
pictures,  with  those  of  the  others  mentioned,  now 
give  us  long  proof  of  the  justice  of  the  conclusions 
arrived  at  by  Mr.  Sheldrake.  Another  change 
came  about  by  the  scientific  researches  of  the 
French  Academy,  who  published  Merim^e’s  book, 
who  supplied  us  with  French  ultramarine,  and 
revived  the  manufacture  of  madders.  The 
labours  of  Mr.  George  Field,  a chemist,  who  ap- 
plied himself  with  great  assiduity  to  his  task,  much 
improved  the  range  and  the  beauty  of  the  coloup 
to  choose  from.  His  madders  were  far  superior  in 
strength  to  those  which  preceded  them.  His 
lemon-yellow  was  believed  to  be  a perfectly  per- 
manent dandelion-tinted  pigment,  destined  to 
entirely  supplant  the  light  chrome.  Cadmium  was 
a perfect  substitute  for  orpiment  and  orange 
chrome,  and  his  orange- vermilion  won  so  good  a 
reputation  that  the  tint  is  still  always  sold 
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witli  his  name  as  its  best  recommendation.  His 
preparations  of  genuine  ultramarine  were  so 
valuable  that,  after  his  death,  the  little  store  left 
in  the  hands  of  colourmen  went  up  to  a premium 
in  price,  as  did  also  his  vermilion  to  a still  greater 
extent.  A year  or  so  before  his  death,  wishing  to 
have  some  lemon-yellow  direct  from  his  hands,  a 
friend  of  mine  kindly  consented  to  visit  him,  with 
excuses  that  I could  not  come  myself,  and  an 
explanation  of  my  desire.  The  old  gentlemen 
was  quite  affected  by  the  appreciation  of  his 
labours  which  the  direct  application  betokened, 
and  he  confessed  to  feeling  aggrieved  that  he  had 
so  few  signs  from  artists  themselves  of  their  ap- 
proval of  the  value  of  his  labours.  He  explained 
that  the  manipulation  of  the  vermilion  had  cost 
him  so  much  time,  and  that  it  was  so  thoroughly 
an  invention,  that  he  had  applied  to  Government 
and  to  learned  bodies  for  an  award  of  £100  in 
return  for  the  mode  of  preparation,  which  not  one 
had  consented  to  give.  He  declared  that  he 
would  not  part  with  it  for  less,  and  I believe  he 
carried  his  secret  with  him  to  the  grave.  The  pic- 
tures of  forty,  thirty,  and  twenty  years  ago  gained 
the  advantage  of  this  careful  chemist’s  scientific 
labours,  for  the  colourmen  were  discriminating 
enough  to  value  the  products  of  his  laboratory,  and 
the  artists,  without  care,  were  fortunate  enough  to 
be  supplied  with  what  now  would  be  above  price. 
Other  colours  also  appeared  at  this  time,  perhaps 
from  independent  channels — the  two  oxides  of 
chromium,  purple  madder,  and  the  yellow  madders. 
The  painting  of  the  Houses  of  Parliament, 
and  the  preliminary  interest  which  awakened 
the  thirst  for  knowledge  about  the  practices  of 
the  old  masters,  resulted  in  the  publication  of 
important  books,  which  have  not  yet  done  all  their 
good  work.  The  loss  of  Field’s  secret  was  greater 
to  art  than  at  the  time  it  was  known  to  be  ; for,  as 
we  shall  see,  the  character  of  the  vermilion  which 
in  this  day  goes  by  his  name,  is  in  some  cases  dis- 
gracefully inferior,  and  in  no  case  is  there  reason 
to  think  that  his  invention  has  been  rediscovered. 
His  lemon-yellow,  too,  has  never  since  been 
equalled  in  any  degree ; indeed,  the  colour  now 
called  by  this  name  is  so  inferior,  that  there  can 
be  no  question  that  common  No.  1 chrome  yellow 
is  much  to  be  preferred. 

Deep  cadmium  had  deservedly  gained  a high 
reputation,  but  the  introduction  of  some  lighter 
tints  of  a treacherous  kind — if  not,  indeed,  the  dis- 
covery that  the  stronger  tints  have  also  become 
variable  in  trustworthiness — has  established  a just 
feeling  of  caution  towards  all  varieties.  But  we 
have  to  bring  up  the  history  in  other  points  to  the 
present  day. 

The  introduction  of  copal  and  amber  varnish 
was  not  regarded  by  all  painters  as  suitable  to 
their  own  habits.  The  varnish  as  presented  was 
too  viscous  a medium  for  those  who  had  got 
accustomed  to  megilp:  and  the  colourmen,  to 
meet  their  wishes,  introduced  secret  prepara- 
tions of  their  own  compounding,  which  were 
recommended  as  possessing  the  advantages  of 
either.  On  the  Continent,  similar  patent  combi- 
nations have  been  introduced.  The  fact  marks 
the  change  of  practice.  In  old  days  the  secrets 
were  the  artist’s  ; now,  he  is  the  first  to  be  kept  in 
ignorance  of  what  he  is  using.  As  to  canvases, 
the  aim  has  been  to  increase  the  smoothness  of  the 


surface.  This  ivory  texture,  for  many  purposes, 
is  a great  merit.  The  colourmen  have  had  the 
whole  responsibility  of  deciding  how  to  secure  this 
desideratum — as,  indeed,  they  have  to  satisfy  all 
other  wants — and  they  have  been  convinced 
that  a cloth  of  the  lightest  character  can  most 
conveniently  be  made  regular  in  thread,  and  that 
this  can  be  best  prepared  with  a ground  of  the 
required  delicacy.  The  success  of  this  experiment 
has  encouraged  the  putting  aside  of  strong  ship- 
sail  canvas,  which  at  one  time,  we  shall  see,  was 
often  used. 

In  the  necessity  of  now  examining  the  misfor- 
tunes of  our  system,  I feel  called  upon  to  avow 
that  I regard  the  artists’  colourmen  of  London  as 
gentlemen  of  intelligence,  of  character,  and  great 
enterprise,  to  which  qualities  we  are  much  indebted 
for  the  comparatively  safe  position  we  enjoy  ; for^ 
indeed,  at  the  worst,  it  must  be  recognised  that  we 
might  have  gone  much  further  astray.  It  is  need- 
ful, however,  that  we  should  be  not  only  in  good 
hands,  but  we  should  give  strong  proof  that  we- 
can  distinguish  between  that  which  is  faulty  and 
that  which  is  perfect ; and  it  is  the  want  of  dis- 
criminating power  in  the  painter  which  produces 
all  the  indifference  on  the  part  of  the  preparer  to 
the  permanent  character  of  the  materials  he  sup- 
plies. The  painter  has  really  not  the  power  to 
trace  the  causes  of  defects.  The  colourman  natu 
rally  judges  of  the  character  of  the  materials  he 
vends  by  the  condition  they  are  in  while  under  his 
own  eye.  To  him,  the  evils  revealing  them- 
selves in  the  work  which  has  passed  through  his 
shop  do  not  exist  if  he  never  sees  them ; and,  if 
he  hears  of  them  only,  as  evils  untraceable  in 
their  cause  which  have  occurred  to  one  of  his 
customers  (who  may,  sometimes,  have  obtained 
materials  elsewhere),  his  sense  of  responsibility 
is  quieted,  when  he  has  received  the  assurance  of 
his  men  in  the  workshop  that  the  usual  rules, 
which  have  hitherto  resulted  in  work  of  a kind  not 
eliciting  complaints,  have  been  strictly  adhered  to» 
The  workmen,  too,  in  these  shops  are  not  permanent, 
and  there  is  virtually  no  responsibility  for  any  one 
preparation.  In  most  cases  the  complaint  is  never 
made,  for  the  evil  may  be  a very  serious  one,  and 
yet  it  may  not  manifest  itself  before  the  death  of 
the  artist.  In  one  artist-colour  establishment  in 
London  alone  are  colours  extracted  from  their 
roots ; and  even  there  certain  colours  are  pur- 
chased from  wholesale  makers,  who  are  without 
the  feeling  of  personal  pride  in  the  perfection  of 
their  products  which  Mr.  Field  and  the  Dutch 
preparer  of  vermilion  had.  The  other  establish- 
ments buy  from  the  wholesale  supplier,  and  thus 
the  user  of  the  colour  is  so  far  away  from  the 
maker,  that  there  is  no  real  communication  between 
them.  So  thoroughly  is  this  accepted  as  proper, 
that  I have  been  refused  both  tubes  and  colours 
when  I have  sent  for  them,  the  apology  being  that 
it  did  not  seem  fair  to  sell  direct  to  the  artist.  Let 
us  now,  by  special  cases,  see  how  the  system  works. 

Twenty  years  ago,  wanting  to  have  a painting 
enlarged,  I went  to  a colourman  of  the  best  stand- 
ing, and  asked  him  to  explain  to  me  the  different 
systems  by  which  such  changes  were  effected ; and 
he  told  me  that  sewing  the  extra  pieces  on,  as  the 
old  masters  did,  was  now  found  to  be  quite  unne-’ 
cessary.  It  caused  a great  eyesore  in  the  picture, 
and  was  no  additional  source  of  strength.  For 
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many  years  they  had  undertaken  the  enlargement 
of  paintings  for  Maclise  and  Landseer,  who  had 
been  greatly  pleased  with  the  manner  adopted  of 
relining  the  central  picture  on  a canvas  of  the 
required  dimensions,  and  then  fastening  down  with 
glue  the  marginal  pieces.  I saw  specimens  of  this 
ingenious  treatment  of  paintings  which,  in  pro- 
gress, had  outgrown  their  original  conception,  and 
nothing  could  be  more  satisfactory  to  the  artists’ 
colourman  point  of  view  of  a few  years  ; but  a visit 
in  this  day  toMaclise’s  “Play  Scene  in  Hamlet,”  and 
to  Landseer’s  “ Field  of  Waterloo,”  will  at  once  re- 
veal what  a mischievous  point  of  view  this  is  ; for 
the  two  edges  of  the  adjoining  canvas  have  curled 
up,  and  opening  lines,  every  day  getting  greater, 
mark  the  original  confines  of  the  composition. 
This  is,  in  the  one  case,  twenty,  in  the  other  thirty 
years — a time  almost  out  of  consideration,  by  its 
length,  to  the  tradesman  ; but  it  should  be  a mere 
to-morrow  to  the  painter,  whose  work  is  not  worth 
the  doing — to  any  one  but  his  humbled  self — if  it 
will  not  last  for  many  generations  of  eyes  and 
minds.  The  mischief  which  we  have  to  cure  is 
like  a terrible  growth  requiring  the  surgeon’s 
knife.  We  English  people  are  not  given  to  hiding 
our  OAvn  weakness;  we  attribute  our  vitality  to 
our  habit  of  being  the  first  to  speak  of  our  defects  ; 
and  the  rule  should  certainly  not  be  abandoned  in 
Art  matters.  I will,  therefore,  illustrate  the  weak- 
ness of  our  system  by  another  case.  It  is  now 
thirty  years  since  that  I bought  a canvas  from  the 
same  most  respectable  house,  where  before  and 
since  I have  obtained  many  excellent  canvases. 
The  one  I speak  of  was  remarkably  sandy  in 
texture ; it  was  so  far  objectionable  in  this  respect 
that,  after  the  first  two  or  three  days’  painting,  I 
should  have  changed  it  for  another,  but  I was  in 
the  country ; and  I contented  myself  by  spreading 
with  the  palette-knife  a filling-up  couch  of  zinc 
white — then  just  newly  introduced — on  the  part 
where  my  principal  work  would  be.  The  picture 
was  eventually  finished,  and  for  ten  years  I had  no 
suspicion  of  its  malady.  At  that  time  I had  my 
attention  drawn  to  a number  of  minute  particles 
on  the  surface  of  the  painting.  On  experiment, 
these  proved  to  be  microscopic  blisters,  which, 
when  scraped  away,  left  the  white  canvas  exposed. 
There  must  have  been  5,000  in  the  space  of  two  or 
three  square  feet.  A couple  of  days’  tedious  and 
careful  stippling  remedied  the  injury;  but,  in 
another  ten  years,  a similar  and  almost  as  numerous 
a crop  appeared,  with  the  like  need  of  retouching, 
which  has,  in  later  years,  even  again  occurred.  The 
late  J ohn  Phillip  told  me  that  he  had  had  the  same 
mishap  with  canvases  purchased  in  Spain,  and  he 
had  ascertained  that  the  ground  had  been  prepared 
with  sugar  of  lead  as  a dryer,  and  that  the  mischief 
would  go  on  until  all  the  particles  had  come  away. 
I invited  my  colourman  to  explain  to  me  the  reason 
of  the  mischief,  telling  him  the  details  of  my  treat- 
ment of  the  canvas  while  painting.  He  jumped  at  the 
theory  that  it  was  the  zinc  which  was  in  process  of 
disintegration  ; but  this,  as  I could  show  him  by 
tracing  the  greater  smoothness  of  the  canvas  where  I 
had  applied  the  white,  could  not  be  maintained, 
because  the  particles  had  not  broken  through  at  all 
in  that  part  (perhaps,  from  the  greater  thickness  of 
the  paint,  they  had  escaped  through  the  back).  The 
fact  was,  I was  altogether  wasting  time  to  ask  this 
gentlemen  any  questions  about  the  canvas,  which, 


probably,  if  prepared  on  his  jpi'emises  at  all — 
and  this,  as  it  happens,  is  very  doubtful — had 
been  trowelled  by  a workman  who  never  expected 
to  see  that  canvas  or  hear  of  it  again  one  week 
after  he  had  taken  it  off  the  stretching  frame.  I 
know  of  another  painting  executed  on  canvas, 
bought  at  the  same  time,  and  the  same  shop, 
which  has  gone  through  the  same  history  as.  mine 
did ; and  a third  canvas,  from  the  same  establish- 
ment, had  part  of  its  ground  peel  off  like  a sheet 
of  paper  while  the  painting  was  in  progress, 
entirely  destroying  the  artist’s  labour.  I have  also 
had  experience  of  canvas  which,  if  worked  at  in 
one  intention  from  the  beginning  to  the  end,  has 
proved  perfectly  equal  to  the  work,  but  which  on  any 
scraping  out  and  corrections  has  had  its  ground 
broken  up  into  facets,  on  account  of  the  weakness 
of  the  cloth ; and  this  has  caused  obstacles  to  the 
happy  termination  of  the  work  of  the  most  serious 
kind.  I have  brought  specimens  of  canvas  here,  as 
well  as  of  experiments  with  colours,  which  it  will 
be  profitable  to  examine  at  the  end  of  the  meeting ; 
but  the  best  test  of  the  effects  of  our  system  will 
be  in  the  state  of  the  pictures  of  the  English  school 
which  are  at  hand  in  the  National  Gallery. 

The  first  paintings  which  claim  our  attention 
are  naturally  those  by  Hogarth.  Thirty  years 
ago,  they  were  as  sound  as  when  first  put  into 
their  frames ; the  simple  and  honest  character 
of  the  mode  of  painting  adopted  had  kept  them  in 
excellent  order.  The  painter,  in  parting  with 
them  to  the  purchaser,  had  begged  that  he  himself 
only  should  be  allowed  to  varnish  them,  when  this 
was  wanted ; so  it  is  certain  that  he  took  all  pains 
in  their  execution  to  guard  them  from  danger. 
Unfortunately,  about  tAventy  years  since,  they 
had  to  be  removed  to  Marlborough -house 

and  to  South  Kensington,  where,  with  hot 
air  blown  over  the  surfaces  of  the  pictures,  from 
pipes  since  changed,  but  then  placed  immediately 
beloAv  them,  they  were  being  treated  like 
dishes  rather  than  pictures.  The  “Bagnio 
Scene  ” is  the  most  damaged,  for  serious 
cracks,  threatening  further  movement,  have  re- 
vealed themselves,  of  a kind  that  seemed 
quite  foreign  to  the  character  of  the  works. 
These,  unless  coming  from  some  hidden  use  of 
asphaltum,  traceable  in  no  other  indication,  neither 
the  painter  nor  his  colourman  are  responsible  for. 
The  defects  of  Sir  Joshua’s  pictures,  beyond  those 
already  referred  to,  come  from  the  use  ot'  cochineal 
lakes  and  carmines  in  the  place  of  the  sound 
kermes  and  madder  lake,  and  of  orpiment  in  flesh 
instead  of  the  eternal  Naples  yellow,  which  all  the 
old  masters  used  with  such  perfect  success.  A 
lavish  use  of  wax  on  an  unsuitable  ground  was, 
perhaps,  a farther  cause  of  evil.  One  valuable 
picture,  the  portrait  of  Hr.  Johnson,  worthy  to 
compare  with  any  portrait  of  manly  character  in 
the  whole  collection,  is,  except  in  a certain  lower- 
ing of  the  whites,  in  admirable  state. 

There  are  two  works  by  Sir  T.  Lawrence  which 
illustrate  a consideration  of  great  importance  that 
has  never  received  due  attention  in  our  time,  and 
that  is  the  difference  of  durability  of  a painting  on 
a good  or  a bad  cloth.  The  portrait  of  Mrs.  Siddons 
is  on  a flimsy  material,  that  would  scarcely  suit  for 
even  a smaU  painting,  and  so  the  whole  canvas  ia 
mapped  out  into  seams,  dividing  all  the  work  as 
though  it  were  in  preparation  to  turn  it  into  a dis- 
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secting  puzzle.  The  divisions,  which  will  every 
day  become  worse  from  the  dilation  and  contraction 
of  the  canvas,  come  from  below,  and  not  from 
above,  and  are  proofs  of  want  of  wisdom  in  the 
choice  of  canvas.  The  portrait  of  B.  West,  on  the 
other  hand,  is  on  a sturdy,  firm  cloth,  and,  except 
in  one  point,  where,  from  a blow,  the  coat  of  paint 
has  scaled  off,  the  picture  is  entirely  well  preserved. ' 
Having  studied  the  difference  of  these  two,  I will 
now  give  you  a list  of  pictures  by  Turner,  painted 
on  bad  canvas.  “ Eichmond  Hill,”  seamed  in  shy 
and  water.  (More  here,  because  the  white  used  has 
made  the  body  lihe  porcelain,  the  pigments  used 
for  the  deep  colours  from  earths,  &c.,  being  more 
pliant.)  “The  Decline  of  Carthage,”  which  is 
worse,  from  having  been  taken  off  its  original 
strainer  and  made  larger  by  six  inches  at  the 
bottom,  the  painting,  in  the  process,  having  pro- 
bably been  shaken  and  twisted  by  careless  and 
ignorant  workpeople.  “ Orvieto,”  which  is  much 
cracked  in  parts  where  it  is  greatly  loaded.  ‘ ‘Heidel- 
berg Castle”  and  “ Childe  Harold’s  Pilgrimage,” 
both  seamed  in  ground ; the  latter,  in  addition  to 
being  mapped  over  in  general  lines,  being  cracked 
on  the  inner  lines  of  the  stretching-frame  on  both 
edges  of  the  cross  piece,  and  also  staved  from 
blows  given  behind  and  from  shaking,  a very  small 
proportion  of  which  damage  would  have  thus 
shown  had  the  canvas  been  a stout  one.  This 
will  be  at  once  understood  by  observing  the  pic- 
tures on  good  canvas.  The  “Dido”  is  one  of 
these,  which  is  sound  except  where  asphaltum  has 
been  used.  “ The  Calais  Pier”  and  “The  Ship- 
wreck” are  both  on  good  sail-cloth,  and  they, 
being  othe^^vise  wisely  painted,  are  as  sound  as 
when  first  put  aside ; “ The  Tenth  Plague  ” defies 
cavil,  and  the  “Dido  and  ^neas”  is  only  cracked 
in  impasto  from  other  causes,  probably  from  too 
great  haste  in  loading,  for  the  ‘ ‘ Ulysses  Deriding 
Polyphemus,  ” being  on  good  canvas,  is  much 
loaded  but  not  cracked.  It  will  help  us  to  see  how 
important  it  is  to  have  the  ground  as  firm  as 
possible,  if  we  look  at  works  by  the  same  master 
and  of  the  same  date  on  panel,  which,  in  respect 
to  unfluctuation,  shouldbe  perfect.  “Windsor,”  “St. 
Maur’s,”  and  “ The  Approach  to  Yenice”  are,  while 
the  wood  is  unsplit,  in  no  danger  of  damage  from 
below.  Some  of  these  are  cracked  in  slight  im- 
pasto, which  raises  the  question  whether  the  panel 
was  duly  seasoned.  I feel  that  the  study  of 
pictures  of  past  days,  for  the  mechanical  science  of 
painting,  so  soon  brings  oneto  the  recognition  of  the 
importance  of  the  choice  of  canvas,  that  I will 
venture  to  interrupt  my  scrutiny  of  the  Turners  to 
point  out  that  Eembrandt’s  painting  of  “Christ 
Blessing  Little  Children”  is,  for  an  old  master, 
on  exceptionally  bad  canvas,  with  diagonal 
lines  of  fracture  that  seem  to  be  following  lines 
of  a large  diaper  pattern.  Claude’s  “ Isaac 
and  Eebecca”  is  also  damaged  in  ground;  but 
the  _ mischief  may  not  be  the  result  of  a bad 
choice  of  canvas,  only  of  the  want  of  a panel- 
back  to  the  cloth,  and  of  carelessness — much  too 
common  in  people  who  ought  to  know  better — in 
the  handling  of  the  picture.  Some  of  Turner’s 
pictures  suggest  other  lessons.  The  ‘ ‘ Hoar  Frost  ” 
is  cracked  all  over  in  the  sky,  and  is  re-opening  in 
lines  once  filled  up.  The  evil  is  very  like  one  which 
has  come  to  a sky  of  a picture  which,  thirty-four 
years  ago,  I,  by  mistake,  painted  with  salad  oil. 


and  which,  three  weeks  afterwards,  to  expedite  its 
drying,  I touched  into  with  the  medium  called 
Megilp.  Careful  records  of  experience  would 
offer  the  hope  that  the  secret  cause  of  such  disaster 
as  this  to  Turner’s  picture  would  be  discovered — 
would  that  it  had  been  before  the  painter  com- 
menced to  paint  this  delightful  picture ! A curious 
fact,  deserving  inquiry,  it  is  to  see  that,  in  many 
of  Turner’s,  the  blue  sky  is  altogether  uncracked, 
except  from  bad  canvas,  while  the  warm  lights 
are  chequered  with  a network  of  openings.  To 
one  picture  I will  again  call  your  attention,  in 
partmg  from  Turner.  It  is  “The  Approach 
to  Yenice,”  exhibited  in  the  year  1843.  The 
sky  is  enriched  with  bright  primrose  yellow, 
a tone  of  colour  much  aimed  at  by  the 
painter  about  his  first  period.  It  is,  perhaps,  the 
only  work  in  which  this  tuit  is  unpolluted,  and  in 
this  it  is  perfectly  pure.  In  other  pictures  it 
has  gone  to  a brassy  hue.  Earlier,  he  used 
chrome — not  such  a bad  colour  as  it  is  said  to  be. 
You  will  find,  from  experiments  I have  here,  that 
there  is  no  lemon  yellow  at  this  day  on  sale  which 
will  keep  its  pristine  clearness  for  a month; 
none  so  well  as  chrome.  The  yellow  in  Turner’s 
“Approach  to  Yenice”  you  ’will  recognise  as  Field’s 
lemon  yellow,  and,  so  it  is  a justification  of  the 
maker’s  boast  that  it  was  absolutely  permanent, 
and  being  so,  we  have  good  assurance  that  it  is 
only  necessary  to  appeal  to  the  science  of  the 
present  day  to  obtain  this  beautiful  colour  again. 
Of  Field’s  vermilion  mixed  with  white  we  may 
find  many  examples  in  Mulready’s  pictures,  who 
seemed  rarely  to  use  any  other  colour  for  flesh. 
I think  I have  said  before  that  chemists  have 
decided  that,  theoretically,  there  would  be  a diffi- 
culty in  preventing  the  bi-sulphuret  of  mercury  from 
being  affected  by  the  lead  ; it  is  important,  there- 
fore, to  find  an  example,  in  modern  days,  of 
practical  superiority  to  this  danger.  YTien  the 
chemical  change  has  not  occurred  in  thirty  years, 
I apprehend  that  the  combination  is  not  likely  to 
bear  e’^dl  consequences.  On  some  of  my  canvases 
you  will  see  an  example  of  the  two  colours 
of  later  make  combined.  Much  more  of  value,  as 
to  the  state  of  the  pictures  of  the  English  school, 
may  be  gathered  by  further  scrutiny. 

On  turning  to  our  trial  canvases,  we  will  first  con- 
tinue to  pursue  the  question  of  colours.  ISTo.  1 
canvas  you  vdll,  I think,  agree  to  be  instructive. 
It  was  prepared  in  the  year  1860,  and,  as  it  hung 
up  in  my  studio,  a few  colours  were  'added  in  the 
five  following  years.  The  first  specimens  I have 
bracketed  together,  as  being  aU  lighter  than  the 
prepared  ground  of  the  canvas.  White,  ISTaples 
yellow,  are  still  so,  but  Strontian  yellow  and 
Lemon  yellow  (called  Field’s)  have  deteriorated 
to  a much  darker  shade  ; the  first — besides  being 
neutralised  to  a pitch  which  makes  it  scarcely  a 
colour  at  all — has  little  shades  of  a reddish  hue 
spattered  about  it.  The  other  is,  you  wiU  see, 
very  much  inferior  to  the  chrome  yellow  below 
it,  which  was  put  on  at  the  same  time — this  pig- 
ment I remember  the  late  Mr.  Charles  Leslie,  a 
true  colourist,  always  preferred  to  any  newer  sub- 
stitute. There  are  indications  that  one  cause  of 
mischief  is  the  bad  quality  of  the  oil  with  which  it 
is  mixed,  for  where  this  is  absorbed  the  lemon 
yellow  is  much  brighter,  so  that  it  is  doubtful 
whether  the  lemon  yeUow  was  really  at  fault. 
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Full-toned  cadmium  is  not  darkened,  but  it  is  iin- 
lustrous,  and  like  straw  instead  of  marigolds  ; but 
this  black  patch  below  was  at  first  abuttercup  col  our, 
called  light  cadmium.  Extract  of  vermilion  is  the 
next  notable  colour,  which  is  in  a doleful  condition  ; 
Chinese  vermilion,  so  called,  not  in  very  bad  condi- 
tion. At  the  bottom  of  each  patch  of  colour  I have 
rubbed  up  a portion  of  it  with  copal,  which  has  always 
somewhat  preserved  the  tint,  but  it  is  evident  that 
in  some  cases  more  varnish  was  needed  for  such 
poor  colours.  Madder  carmine  is  remarkably 
perfect  and  beautiful;  Indian  lake  is  good.  Yellow 
Ochre,  Eed  Siena,  and  Burnt  Siena,  of  which  each 
has  different  examples,  are  nowhere  good. 

In  the  next  range,  we  come  to  an  example  of  a 
well-known  misalliance,  cadmium  and  emerald 
green.  When  put  on,  the  tint  was  brighter  than 
this  at  the  side.  It  is  now  as  it  was  within 
two  weeks  of  its  first  application — nearly  black. 
The  grass-green  neighbour  is  No.  1 chrome  and 
emerald  green,  and  it  is  entirely  without  varnish. 
The  three  chromes  stand  near,  and  are  all  remark- 
ably good.  Mixture  with  white  has  preserved  the 
the  lemon-yellow  above,  and  here  white  does  no 
mischief.  Emerald  green  alone  has  gone  to  a deeper 
tint,  but  Veronese  green  is  quite  bright  and  clear. 
Prussian  and  Antwerp  blue  have  lost  all  their 
beauty,  not  having  a tinge  of  the  loveliness  which, 
forexample,Tintoretto’sbluehas in  “St. Georgeand 
theDragon.”  There  is  atint  herewhichwashonestly 
sold  as  untrustworthy.  It  was,  I think,  called  violet 
carmine.  It  has  now  but  little  colour,  although  some 
depth.  At  the  edge  of  the  canvas  is  a darkened  spot. 
I had  been  told  that  fat  oil  was  an  excellent  medium 
by  Mr.  Eyce,  a painter  whose  great  genius  made 
him  deserve  the  best  that  could  be  obtained.  I 
obtained  some,  and  tried  it  here  ; for  twenty  years 
it  has  remained  wet.  Any  gentleman  can  prove  it 
by  touching  it  with  his  finger,  although  it  now  ought 
almost  to  have  been  wiped  off  by  experiments.  I 
do  not  pretend  to  decide  from  this  that  fat  oil  is 
always  thus  with  colours.  The  next  canvas  was 
prepared  in  the  year  1875.  I had  my  small  store 
of  Field’s  orange  vermihou  out  of  my  reach,  and  I 
inquired  very  carefully  at  the  artist’s  colourman — 
where  before  I used  to  obtain  perfect  ex- 
amples of  this  colour — whether  what  was  now  sold 
by  them  was  the  same.  They  assured  me 
that  it  Avas  even  improved,  although  made  by 
exactly  the  same  process.  I was  painting  flesh  in 
strong  light,  Avhich  I Avishedto  be  particularly  deli- 
cate, and  this  orange-vermilion,  with  Avhite,  &c.,  if 
good,  seemed  the  fittest  for  my  task.  Each  time 
that  I left  off  my  work,  I felt  satisfied  with  the 
colour,  but  great  Avas  my  dismay  to  find,  on  look- 
ing at  it  after  ten  days,  that  the  Avhole  face  A\-as 
dirty  and  smeary.  At  first,  I thought  that  my 
eye,  or  a dark  day,  had  deceived  me,  and  I scraped 
out  my  work  and  did  it  again,  with  the  same 
degree  of  satisfaction  and  of  disenchantment  in 
turn.  "When  I suspected  the  pigments,  it  was  neces- 
sary to  determine  Avhich  Avas  at  fault,  and  Avhether 
it  Avould  not  be  better  to  use  zinc  white  instead  of 
flake  white.  These  experiments  were  made  at  this 
juncture  for  the  special  object  I have  named.  Jn 
two  weeks,  the  orange  vermilion  and  flake  white 
had  come  to  the  tint  which  you  now  see — a sort  of 
cafe  au  lait  colour.  I had,  at  the  same  time,  mixed 
it  Avith  zinc  white,  and  this  was  unchanged  ' in- 
^eed.  it  now  fairly  shows  the  original  colour  ; ^but, 


for  fair  flesh,  one  also  wants  some  pink  made  of 
crimson.  I had  purchased  some  madder  carmine 
in  powder,  which  was  recommended,  and  Avhich  ap- 
peared to  bo  of  peculiar  beauty  ; it  is  here  mixed 
Avith  the  zinc  Avhite.  Unfortunately,  the  leaden- 
hued  veins,  Avhich  deaden  this  combination,  did 
not  at  first  appear,  and  I determined  to  make 
my  flesh  colour  for  the  last  time  of  zinc  white.  The 
end  AA^as  that  I lost  all  my  labour,  for  in  trying  to  avoid 
Charybdis,  I had  been  Avrecked  on  Scylla,  and  I had 
to  hide  my  picture  away,  instead  of  exhibiting  it.  I 
took  the  orange  vermilion  to  Mr.  A.  G.  StoAvart, 
who,  on  analysing  it,  found  between  10  and  12  per 
cent,  of  foreign  matter,  principally  lead,  in  it.  When 
Imade  this  discovery,  I bought  samples  of  vermilion 
from  every  colourman  in  London.  In  making  my 
search,  I called  at  a chemical  factory  in  Finsbury. 
Mr.  Johnson,  Avhom  I was  fortunate  enough  to  see,, 
did  not  deed  in  colours,  but  in  kindness  he  obtained 
for  me  some  samples  of  genuine  Chinese  vermilion » 
I made  up  a small  parcel  of  this,  and,  in  haste, 
labelled  it  “ Johnson’s  vermilion.”  The  analyst,, 
in  due  course,  sent  me  word  that  every  sample  had 
been  found  to  contain  foreign  matter  except  one,, 
entitled  “Johnson’s  vermilion,”  Avhich  defied  all 
tests.  Of  the  exquisite  madder  carmine,  he  ex- 
pressed himself  as  tolerably  certain  that  it  Avas 
mainly  composed  of  aniline  dye.  Look  at 
these  different  samples,  called  madder  carmine* 
Any  practised  painter,  familiar  Avith  the  deli- 
cate colour  AA'hich  we  used  to  have  thirty  years 
since,  and  Avhich,  up  to  the  last  ten  years,  only 
varied  in  being  richer,  Avill  see  in  this  dead  piece 
of  vividity  a terrible  example  of  the  insidious 
changes  of  Avhich  we  are  the  \nctims.  I know 
it  is  said  that  the  aniline  dye  carmine  is  abso- 
lutely in  all  its  elements  the  same  thing  as  the 
madder  carmine ; but  the  change  Avith  zinc  Avhite 
shown  here,  and  the  character  of  the  unmitigated 
carmine,  as  it  presents  itself  to  the  eye,  proves  a 
difference  of  nature  of  a very  fatal  kind ; and  I am 
quite  sure  that  the  sooner  the  madder  root  is 
again  cultivated  as  before,  and  this  aniline  dye 
is  discarded  for  all  high  purposes,  the  better 
it  Avill  be  for  good  taste.  This  canvas  has  a more- 
pleasing  office,  in  testifying  to  the  great  value 
of  No.  1 cobalt  green.  I have  noAv  tried  it  for 
ten  years,  and  I have  ev^er  found,  as  in  this  experi- 
ment, that  it  is  absolutely  unchangeable,  either 
alone  or  mixed.  It  is  a perfect  substitute  for 
emerald  green,  although  not  quite  so  vivid  at  first. 
Malachite  green  was  not  originally  far  from  the  same 
colour ; the  difference  noAV  is  very  marked ; where 
mixed  with  cadmium,  the  cobalt  green  is  as  at 
first,  the  malachite  is  black.  On  the  third  canvas 
is  a curious  example  of  the  sensitiveness  of  this 
colour.  You  will  observe  that  it  is  placed  in  a 
square  immediately  under  one  of  vermilion,  as, 
when  wet,  it  Avas  running  down  the  canvas  ; this 
Avas  turned,  and  the  colour  ran  over  the  dry  \^er- 
milion,  which  changed  it  to  a black  ; but  Avhat  is 
more  surprising  is  the  fact  that,  Avhere  the  two 
pigments  do  not  touch  by  a quarter  of  an  inch,  the 
mere  atmosphere  of  the  bi-siilphuret  of  mercury  has 
deepened  the  green  into  no  colour.  Many  other 
instructive  lessons  these  canvases  of  colours  d la 
rrwdfi  demonstrate,  which  no  finished  paintings  can 
teach.  One  other  only  I Avill  now  call  your  atten- 
tion to— iState  of  efflorescence  affecting  French 
ultramarine.  Op  careful  inspection,  you  will  dis- 
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cover  a bloom  upon  each  of  tbe  ordinary  specimens, 
but  Winsor  and  Newton’s  preparation,  called 
brilliant  ultramarine,  has  never  had  any  such  marks 
of  disintegration.  No.  2 is  a small  canvas,  on 
which  I placed  specimens  of  colour  from  a French 
maker,  procured  by  the  kindness  of  Mr.  Alexander 
Young  Stewart,  of  Apothecaries’ -hall.  The  madders 
are  peculiarly  beautiful ; the  yellows  are  also  very 
superior,  although  not  in  all  cases  unchanged. 
Some  exquisite  lumps  of  ultramarine  won  my 
admiration  at  the  last  Paris  Exhibition.  They  were 
manufactured  by  Messrs.  Bottelberg,  of  Belgium. 
Some  samples  of  these  are  to  be  seen  on  No.  3 ; 
they  are  the  finest  made  blues  I have  ever  seen. 
The  purple  tint  well  deserves  admiration,  although 
as  ultramarine  it  almost  excites  incredulity ; but  it 
is  a very  valuable  colour.  All  of  these  varieties  seem 
to  be  free  from  danger  of  disintegration,  which  com- 
mences very  early.  Canvas  No.  4 has  samples  of 
colour  which  the  Eev.  Mr.  Larkhart,  once  a mis- 
sionary in  China,  was  kind  enough  to  supply  me 
with  ; they  are  from  a stock  which  he  himself 
procured  there  as  curiosities.  Sir  Philip  Cunliffe 
Owen  has  now  generously  exercised  his  influence 
to  procure  me  further  samples  of  Chinese  and 
J apanese  colours.  I Avas  too  late  in  Paris  to  see 
the  complete  collections  from  these  two  countries, 
which  have  always  enjoyed  a high  reputation  for 
their  skill  in  the  manufacture  of  beautiful  tints. 
From  the  Indian  department  at  Paris,  by  Mr.  P. 
L.  Simmonds’  politeness,  I obtained  many  samples 
of  the  native  earths.  These  I have  washed  and 
ground,  and  they  are  shown,  together  with  others 
bought  in  Bombay  by  my  friend.  Dr.  Sim.  One 
of  these  latter  has  the  name  “ Kurmous,”  evidently 
a form  of  kermes,  given,  as  we  give  “ crimson  ” to 
reds,  from  other  sources.  This  colour  is  an  im- 
portant one,  and  must  be  further  investigated.  Mr. 
Terry,  the  master  of  the  School  of  Design  at  Bom- 
bay, obligingly  procured  for  me  specimens  of 
all  the  earths  obtainable  in  the  Bengal  Presidency. 
These  I have  had  ground  and  placed  upon  the 
large  canvas  No.  5.  It  is,  I think,  dt  sirable  that 
further  research  should  be  made,  that  all  colours 
used  in  India  should  be  registered:  in  many  cases, 
it  may — as,  perhaps,  now — be  that  they  are  only 
valuable  as  curiosities,  but  occasionally  a very 
unique  and  useful  colour  may  be  discovered.  Our 
art,  I think,  deserves  such  expenditure  of  care. 
I here  call  your  attention  to  one  of  the  crude 
colours  which  I have  obtained  from  afar.  It  is  the 
original  Naples  yellow.  This  came  from  one  of  the 
Lipari  Islands,  owned  by  a Glasgow  firm.  As 
Cennino  Cennini  explains,  it  was  a product  of 
volcanoes.  The  incomplete  means  of  transit  of 
past  days — perhaps,  also,  the  irregularity  of  the 
supply  from  Vesuvius — encouraged  the  fabrication 
of  this  by  chemical  means.  Speaking  roughly 
from  Merimee,  the  factitious  colour  may,  perhaps, 
be  called  a combination  of  antimony  and  lead. 
Both  the  natural  and  the  artificial  were  in  danger 
of  blackening  by  contact  with  iron.  Notwith- 
standing this  inconvenience,  the  colour  was  much 
prized,  because  it  had  the  recommendation  of 
centuries ; but,  about  the  year  1830,  gradually  a 
new  manufacture,  called  French  Naples  yellow, 
came  in,  and,  as  the  Norwegian  rats  drove  out 
the  old  ones,  so  did  this  new  pigment,  because 
it  made  the  claim  of  not  being  subject  to 
change  by  contact  with  iron.  Having  trustingly 


accepted  this  new  claimant  to  the  honoured  name 
on  which  C.  Cennini  lavishes  his  praise,  con- 
gratulating ourselves  on  a perfect  form  of  this  tii.t 
— which  is  quite  indispensable  for  flesh-painting 
— we  made  the  discovery,  a few  years  since,  that 
this  perfected  chemical  product  had,  in  turn,  been 
quietly  discarded,  and,  in  its  place,  amechanicalcom- 
bination  of  flake  white  and  cadmium,  or  flake  white 
and  chrome  yellow,  had  been  supplied  to  us  Avhen 
we  applied  for  Naples  yellow. 

Let  us  now  examine  the  state  of  our  oil.  I udll 
tell  the  history  of  my  progressive  enlightenment 
on  this  important  point.  An  article  which  ap- 
peared about  ten  years  ago  in  a review  explained 
that,  before  the  Crimean  War,  our  stock  of  seed  for 
making  oil  came  principally  from  the  ports  of  the 
Black  Sea.  There  was  then  a practice  in  the 
trade  of  a kind  someAvhat  surprising  to  a stranger. 

It  was  to  empty  into  the  hold  of  the  vessel  one 
measure  of  hemp  or  other  common  seed  to  thirty- 
nine  of  linseed.  This  was  called  legitimate  adiil- 
teration.  The  war  destroyed  this  trade,  and  linseed 
was  subsequently  brought  from  India,  where  the 
quality  was  inferior,  and  where  carelessness  in 
planting  and  reaping  the  crops  caused  the  seed  to 
be  less  unmixed  ; but,  in  addition  to  this  inferiority, 
the  trade  had  thought  well  to  advance  its  legiti- 
mate adulteration  to  the  extent  of  one  measure  to 
every  nineteen.  After  reading  this.  Dr.  Sim  told  me 
that  he  had  been  unable  to  find  perfect  linseed  oil 
in  all  England,  and  that  he  had  to  procure  what 
he  wanted  by  having  the  seed  carefully  sorted  out 
one  by  one  by  the  fingers.  And  since  then  I have 
had  the  declaration  as  to  the  impossibility  of 
getting  pure  linseed  oil  through  ordinary  channels 
confirmed  by  the  best  chemists.  The  lemon  yellow 
on  No.  1 canvas  speaks  of  the  character  of  poppy 
or  nut  oil.  This  has  been  destructive  to  the  colour. 
Probably  it  was  from  unripened,  or,  if  the  seed 
itself  was  unquestionable  in  excellence,  the  oil 
expressed  may  have  been  used  too  new,  in  AA^hich 
state  there  is  an  acid  in  it  that  may  injure,  directly 
or  indirectly,  by  keeping  it  wet,  until  it  becomes 
rancid.  The  care  with  Avhich  the  old  masters 
treated  their  colours  did  not  exceed  that  Avhich 
they  gave  to  their  oils,  AA^hich  may  look  bright 
without  being  perfect. 

We  have  now,  lastly,  to  continue  what,  perhaps, 
for  some  reasons,  should  have  been  considered 
earlier;  for,  without  due  attention  to  this  im- 
portant matter,  science  of  the  most  consum- 
mate kind  is  thrown  aAvay  in  the  secondary 
stages.  It  is  the  consideration  of  the  qualities  to 
be  sought  in  canvases  and  panels.  First,  I will 
inAute  you  to  look  at  the  canvases  in  this  little  ! 
book.  It  is  composed  of  specimens  from  the  Con- 
tinent, and  they  are  not  recommended  as  cheap ; 
on  the  contrary,  they  are  rather  costly.  Amongst 
these  you  will  find  cloth  of  cotton  fibre,  which  is 
highly  objectionable,  because  of  its  susceptibility 
to  the  changing  influences  of  the  atmosphere,  ever 
expanding  and  contracting,  and  so  disturbing  the 
preparation.  Others  are  of  hemp  fibre.  The 
Bolognese  seem  to  have  painted  on  hemp  cloth, 
and  I am  assured  by  one  friend  that,  properly 
selected  and  woven,  no  fibre  could  be  better  suited 
for  the  painter’s  purpose.  The  other  samples  are  of 
linen  cloth ; but  they,  like  the  others,  are  of  such  poor 
solidity,  that  they  have  the  very  least  of  the  merit  of 
their  kind,  and  tlie  last  do  not  save  the  whole  set 
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from  condemnation  as  unfit  for  any  but  the  work 
of  the  youngest  student.  In  the  Paris  Exhibition 
I saw  but  few  samples  of  foreign  prepared  canvas ; 
those  which  were  shown  were  remarkably  flimsy 
and  poor.  I have,  however,  seen  French  canvases 
sold  here  of  great  thickness  and  regularity  of  tex- 
ture. These  were,  however,  all  of  hemp,  and  I 
must  admit  a lasting  prejudice  against  the  fibre, 
because,  in  all  pieces  that  I have  examined,  the 
folding  of  the  cloth  breaks  the  texture,  just  as  the 
doubling  of  paper  cracks  that  material.  Some 
canvas  prepared  in  Italy  with  tempera  ground,  is 
worth  attention,  not  from  the  character  of  the 
cloth,  which  is  too  thin  for  large  works,  but  from 
the  tenacity  of  the  priming,  which  no  rubbing  will 
cause  to  come  away  in  powder  or  flakes.  The 
seller  refused  to  explain  his  process.  Doubtless,  it 
is  a traditional  one.  The  canvases  on  which  I 
have  made  experiments  with  colours  are  all,  I 
am  inclined  to  think,  too  thin,  unless  for  very 
small  works,  but  No.  6 is  the  stoutest  to  be 
to  be  found  in  London.  I have  been  searching  at 
linen  merchants  for  a stronger  but  regular  fabric. 
No.  7 is  a sample  of  sail-cloth,  made  of  the 
best  preserved  linen  fibre,  of  the  longest  and 
finest  character,  chosen  in  order  to  make  can- 
vas of  the  greatest  strength  and  lightness  com- 
bined, suitable  for  life-boats.  The  canvas  of  old 
masters,  and  of  Turner’s  “ Calais  Pier”  and  “The 
Shipwi'eck”  are  of  at  least  this  substance.  I have 
usually  laid  this  with  gesso ; but  there  is  a piece, 
obligingly  prepared  by  Messrs.  Winsor  and  Newton 
in  oil,  which  I have  found  very  satisfactoiy  for  work 
on  a large  scale.  It  is  to  be  seen  whether  it  could  be 
prepared  suitably  for  small  work.  One  canvas 
here  may  serve  as  a caution  against  laying  a 
ground  on  a canvas  not  duly  pulled  out,  and  with 
the  layers  too  quickly  superimposed  one  on  the  other, 
which  makes  the  ground  brittle.  In  pumice-stoning 
the  shifting  canvas,  the  preparation  has  opened 
on  the  doubling  surface.  A few  panels  I have 
brought  to  add  to  the  collection  of  experiments 
which,  in  their  result,  form  lessons  against  too 
great  confidence  in  first  experiments  made  after 
the  directions  of  old  authorities,  who  A^T'ote  either 
with  the  intention  of  preserving  their  secrets  from 
the  iminitiated,  as  some  suspect,  or  else  with  the 
assumption  that  none,  without  great  practical  ex- 
perience to  fill  up  the  lacunre  in  the  description, 
would  care  to  put  the  directions  to  a practical  test. 
China  clay  is  the  material  of  the  ground  in 
No.  8.  It  is  prescribed  in  Volpato,  and 
should  be  a very  excellent  base  for  painting  on. 
From  some  want  of  knowledge  on  my  part,  you 
will  observe  that  it  has  splintered  itself  in  frag- 
ments. Pipe-clay  grounds,  recommended  by 
Pacheco  are  sampled  in  No.  9.  They  disappoint 
me,  from  the  dingy  colour.  Hay  don  somewhere  had 
gathered  that  the  “Bacchus  and  Ariadne”  was 
on  such  a ground,  and  so  the  experiment  has  special 
interest,  and  deserves  further  attention.  No.  10 
shows  a ^ound  prepared  simply  with  flake  white, 
mixed  with  nut  oil.  My  man  was  too  hasty  in 
repeating  the  coats,  and  the  result  is  very  instruc- 
tive as  to  the  reason  why  the  sky  in  Turner’s 
“ Hoar  Frost  ” has  the  incurable  malady  of  gaping 
wounds.  I offer  these  as  specimens  of  instructive 
experiments,  suitable  for  exhibition  in  a museum  of 
preparations  for  our  art.  We  have  now  to  come 
to  the  conclusion  of  the  whole  matter.  What  I 


have  given  is  the  barest  sketch  of  the  evidence  on 
our  present  condition,  as  this  has  chanced  to  lay 
itself  before  me  and  my  immediate  friends. 

In  the  last  fifteen  years  it  may  be  said  that  a 
general  conviction  has  been  grooving  in  the  minds 
of  painters,  that  an  effort  should  be  made  to  master 
the  nature  of  the  materials  with  Avhich  the  art  is 
conducted.  Mr.  Barff — who  first,  I believe,  in  this 
room  proved  his  fitness  for  the  post — was  appointed 
by  the  Eoyal  Academy  to  deliver  lectures  on  the 
chemistry  of  colours.  His  efforts  have,  I doubt 
not,  effected  much  in  teaching  his  hearers  the 
nature  of  the  pigments  they  use.  Together  with 
this  manifestation  of  interest  in  the  material 
question,  artists  have  made  experiments  in  paint- 
ing on  tempera  grounds,  and  some  have  stroined 
raw  canvas,  and  laid  their  own  preparations  to 
work  upon,  which  before,  I believe,  none  but  two 
distinguished — but,  withal,  as  they  were  thought, 
eccentric — artists  had  done.  Mr.  Liebreich’s  lec- 
tures at  the  Eoyal  Institution,  and  certain  articles 
in  the  “Portfolio,”  contributed  by  various 
artists,  detailing  manners  of  work,  and  reve- 
lations made  in  the  “ Atlienseum,”  are  other 
proofs  of  the  conviction  gaining  ground  that  we 
have  still  much  to  learn  before  we  can  be  in  a posi- 
tion of  safety.  I do  not  r.-gard  anything  that  is 
being  done  as  enough  going  to  the  root  of  the 
difficulty.  All  is  done  too  much  Avith  the 
determination  to  keep  our  clean-handed  amateur 
superiorit}^.  But  I take  these  facts  as  encourage- 
ment to  think  that  an  appeal  to  the  profession 
to  organise  some  system  by  Avhich  henceforth  the 
student  shall  be  provided  Avitli  a knoAvledge  of  the 
servile  questions  of  the  craft,  may  find  many 
others  determined  to  make  their  life-bought 
observations  a nucleus  of  knoAvledge  for  the 
benefit  of  the  next  generation. 

The  evidence  giA'en  amounts,  I think,  to  this, 
that  in  this  day — 150  years  after  the  com- 
mencement of  English  art — Ave  have  no  more 
mastery  of  our  craft,  as  such,  than  that  Avith  Avhich 
Hogarth,  Gainsborough,  and  Eeynolds  commenced 
their  careers.  Eeynolds’s  very  mistakes  testify  to 
his  anxiety  to  establish  some  certain  knowledge  of 
the  matter  as  much  as  to  the  blankness  of  the 
guidance  he  had  received.  The  jealousy  with  which 
he  guarded  his  secrets  from  even  his  pupils  Avas 
instigated  probably  by  a desire  to  avow  no  habits 
not  AA^rranted  by  success.  His  enemies  had  as- 
sailed him  as  one  using  materials  that  were  perish- 
able. When  his  weary  eyes  urged  him,  finally,  to 
put  down  his  life-kindling  brush,  the  experience 
that  he  had  gained  resulted  in  no  gain  to  his  suc- 
cessors. Hilton,  Wilkie,  Etty,  Turner,  and,  lastly, 
Maclise,  began  their  application  to  the  art  of  paint- 
ing Avith  no  help  from  their  predecessors.  The 
last  has  left  laborious  works  which,  even  within  40 
or  30  years,  or  less,  are  so  ruined,  from  his  igno- 
rance of  the  art  of  painting,  that  the  uninformed 
observer  would  be  led  to  conclude  that  they  had 
been  done  by  a process — not  Avhich  had  before 
been  tried  for  400  years,  but  Avhich  had  never 
before  been  put  to  the  test.  Beside  those  adduced, 
Avhich  suffered  from  misdirection  by  the  colour- 
man,  “Captain  Eoche”  and  “The  Marriage  of 
StrongboAv” — which  I saAv  only  lately — are  my  justi- 
fication for  thus  speaking.  What  this  painter  had, 
in  the  end,  learnt  as  to  Avhat  Avas  safe  and  Avhat 
unsafe  in  practice,  no  one  now  knows.  The  lessons 
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of  his  life’s  practice  all  died  with  him,  as  had  the 
■essence  of  the  experience  of  previous  painters ; as 
will,  again,  our  own  dearly-bought  knowledge,  un- 
less some  change  be  made  of  radical  importance  in 
our  system.  Will  it  not  be  the  best  proof  of  our 
devotion  to  our  art — of  our  faith  in  our  national 
genius,  and  even  of  the  high  purpose  of  the 
art  of  the  civilised  world — if  we  put  ourselves  to 
the  task  of  determining  upon  some  course  that 
shall  liberate  us  from  our  increasing  helplessness. 
The  fear  of  making  a scandal,  of  hurting  the  feel- 
ings, of  exciting  the  hostility  of  the  many  having 
a vested  interest  in  the  present  state  of  the  business 
connected  with  art,  have  not  been  without  influ- 
ence in  preventing  the  evil  being  laid  bare.  It  is 
my  duty  here  to  insist  upon  it  that  there  is  a sore, 
and  to  track  the  evidence  of  this,  passing  by  all  that 
betokens  independent  health  ; and  this  determina- 
tion may  easily  be  construed  as  signs  of  prejudice 
or  exaggeration  on  my  part.  I do  regret  this 
possibility,  for  I declare  again  that  I have  respect 
for  the  character  of  the  gentlemen  who  conduct 
the  businesses  which  supply  us  with  our  materials, 
and  that  the  intelligence  and  principle  which 
guide  them  have  saved  us  from  disaster  of  more 
serious  kind  than  that  I have  noted,  and  have 
secured  good  results  of  great  importance,  which  I 
have  had  to  pass  by.  I must  not,  however,  fear 
to  declare  that  it  is  high  time  that  the  wound 
should  be  probed,  and  that  a remedy  should  be 
found.  In  England,  we  pride  ourselves  upon  being 
the  first  to  bring  out  our  defects  to  the  light  of 
day.  It  is,  with  reason,  thought  to  be  a means  of 
ensuring  continued  vitality.  Should  we,  in  art, 
be  the  only  Englishmen  acting  on  a different  rule  ? 
The  cure  that  we  have  to  seek  is  one  it  is  possible 
to  define  compactly.  It  is  to  establish  a means  of 
transmitting  the  practical  wisdom  of  one  genera- 
tion of  painters  to  another. 

The  true  way  to  accomplish  this  object,  it  seems 
to  certain  painters,  has  been  to  found  a society  for 
looking  after  the  material  interests  of  painting — 
which,  at  present,  is  very  small,  but  which  may  be 
extended  as  circumstances  suggest ; thatthis  society 
should  be  mainly  composed  of  important  members  of 
the  profession  of  painting,  not  chosen  with  any  pre- 
tension to  define  their  status  in  genius ; that  this 
body  shall  elect  an  acting  council,  to  be  replaced  by 
rotation ; that  a library  should  be  formed  of  all 
works  of  literature  which  exist  on  the  subject  of 
artistic  practices  ; that  we  should  establish  a work- 
shop for  the  preparation  of  materials ; that  we 
should  arrange  for  the  importing  of  colours  from 
abroad,  for  collecting  specimens  of  experiments, 
many  of  which  may  now  be  spread  about  in  the 
hands  of  individual  artists,  who  would  be  glad  to 
secure  a future  use  for  them  at  their  death  ; that 
we  should  make  a complete  collection  of  experi- 
ments with  colours,  varnishes,  and  oils,  simple  and 
mixed,  making  careful  explanations  that,  in 
future  years,  no  one  may  be  deluded,  as  we 
are  now,  by  complexities  arising  from  misnomers 
— from  such,  for  example,  as  the  narae  of  Kaples 
yellow  being  given  to  a succession  of  pigments 
having  no  points  in  common ; or  by  that  of  “ terre 
vert  ” to  a compound,  the  principal  colouring 
matter  of  which  is  simple  “verdegris;”  or  that 
of  pink  madder  to  a preparation  intensified  with 
cochineal  carmine,  or  still  worse,  of  madder  carmine 
made  with  pestilential  aniline  dye;  or  of  vermilion. 


which  is  greatly  composed  of  lead ; or  the  name 
of  oil  colours  to  mixtures  in  tubes  in  which  there 
is  unavowed  wax.  All  due  steps  shall  be  taken  I 
that  men  in  future  generations  may  not,  from  i 
finding  false  names  given  to  our  materials,  be  led  ; 
to  erroneous  conclusions  of  the  character  of  the  i 
true  articles.  I would  suggest  that  this  society 
should  seek  to  obtain  as  members  gentlemen  of 
reputation  in  chemical  science,  who  may  advise  us 
on  matters  in  which  artistic  experience  alone  would 
reveal  only  our  wants,  and  not  direct  to  the  means 
of  satisfying  these. 

An  important  object  of  the  society  will  be  to 
cultivate  our  opportunities  of  obtaining  further 
samples  of  every  variety  of  colours  existing  in  the 
far  East,  of  proving  these,  and  putting  them  on 
record  in  our  museum  for  all  generations  to  see. 
We  should  take  the  needful  steps  to  secure  an  ample 
stock  of  oils  and  varnishes  of  refined  character,  of 
obtaining  and  experimenting  with  what  may  be  the 
base  of  the  great  secret  which  originated  the  modern 
art  of  painting,  ?.e.,  the  distilled  oils  which  Leonardo 
da  Vinci  would  not  do  without,  and  which  now  no 
painter  uses.  We  should  also  obtain  a supply  of 
good  papers  for  water  colours,  which  is  now 
scarcely  to  be  had.  While  obtaining  the  collection 
of  precious  materials,  we  need  not  delay  to  estab- 
lish a workshop,  in  which  every  oi)eration  could  be 
conducted  under  our  own  eyes,  and,  as  it  settled 
into  working  older,  this  must  be  utilised  as 
a school  for  the  graduation  of  students  in  the 
different  duties  of  mechanical  science  valuable 
to  a painter.  This  may  secure  to  us  all  the 
mechanical  lore  of  Cennino’s  system  of  tutelage. 

I believe  that  three  months  in  part  of  evening 
work  would  give  a man  a basis  of  good  know- 
ledge of  his  subject;  that  he  would  then  be  in 
a position  to  understand  the  reason  of  unex- 
pected experience  in  his  practice  of  painting, 
such  as  now  is  regarded  as  beyond  the  explana- 
tion of  any  but  the  colourman  ; and  every  day  he 
would  be  more  capable  of  imparting  knowledge  to 
others.  To  aid  all  in  this  desirable  attainment, 
it  would  be  important  to  keep  an  exact  register  of 
every  preparation  made  in  the  workship,  to  be  open 
for  consultation  at  all  times,  that  the  cause  of  re- 
markable results  might  be  easily  traced.  Much  more 
might  be  said  of  the  ultimate  aims  of  the  society; 
but  the  object  here  is  only  to  enable  the  audience 
to  judge  of  the  necessity  of  some  new  controlling 
influence  on  the  character  of  our  materials,  and  to 
show  that  such  an  institution  would  best  effect  the 
purpose.  I would,  moreover,  explain  that  in  no 
respect  would  it  be  a competitor  to  any  existing 
institution.  It  would,  indeed,  trench  on  the  pro- 
vince of  artists’  colourmen  ; but  it  would  only  put 
those  businesses,  which  are  conducted  on  the  prin- 
ciple of  meeting  the  requirements  of  the  time, 
and  which  would  court  investigation,  upon  a safer 
footing,  because  it  would  secure  for  them  greater 
appreciation  of  their  merits.  It  would,  doubtless, 
damage  those  conducted  on  any  system  of  secresy 
and  make-belief,  and  this  should  not  be  dis- 
couraged as  part  of  our  hopes.  I believe  that  the 
workshop  might  be  made  an  example  of  clean  and 
careful  production,  and  that,  as  a technical  school,  it 
would  give  knowledge  that  would  serve  as  a key  to 
many  mysteries  now  but  darkly  read  in  the  pages 
of  old  writers,  on  the  practices  of  the  painters  of 
their  day ; that  thus  we  should  be  the  inheritors, 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  April  23,  1880. 


499 


not  only  of  our  immediate  predecessors,  but  the 
heirs  of  all  the  ages,  and  that,  though  our  pre- 
tensions would  not  be  ostentatious,  in  our  humble 
way,  we  might  be  proud  that  we  should  be 
repeating  the  chosen  tasks  of  the  gods  — the 
directing  of  inert  matter  to  a spiritual  end. 


DISCUSSION. 

The  Chairman  said  that  the  subject  on  which  Mr. 
Himt  had  read  so  adnurable  a paper  was  a very  im- 
portant one,  and  he  woidd  suggest  that  some  futm-e 
opportunity  should  be  taken  for  its  discussion,  especially 
as  the  paper  itself  had  taken  up  so  much  time  as  to 
preclude  the  possibility  of  its  being  properly  dis- 
cussed at  that  late  hom\  The  subject  was  one 
which  must  deeply  interest  Enghshmen,  and  indeed  all 
people  who  were  ahve  to  the  importance  of  art,  and 
more  particularly  must  it  interest  artists  themselves. 
There  was  no  doubt  a crying  necessity  for  a thorough 
investigation  into  the  materials  used  in  painting.  Artists 
were  not  like  members  of  the  hterary  and  other  pro- 
fessions, foi\instance,  who  could  publish  their  works, 
and  whose  ideas  flowed  through  a thousand  different 
channels  to  the  pubhc  ; artists  depended  on  the  canvas 
on  which  they  worked,  and  on  the  colours  they  used, 
and  it  was  important  that  their  ideas  should  be  made  as 
permanent  as  the  materials  through  wdiich  they  were 
conveyed  would  allow.  He  concluded  by  proposing  a 
hearty  vote  of  thanks  to  Mr.  Holman  Hunt  for  his 
valuable  and  important  paper. 

Mr.  Holman  Hunt,  in  acknowledging  the  vote  of 
thanks,  said  the  subject  was  so  large  that  it  was  really 
quite  impossible  to  discuss  it  at  the  fag-end  of  such  a 
lengthy  meeting,  and  Sir  Coutts  Lindsay  had  expressed 
a very  good  idea,  in  saying  that  artists,  who  were 
.specially  interested  in  the  question,  should  fix  upon  a 
time  for  holding  a meeting,  at  either  the  Grosvenor 
GaUery  or  some  other  place  appropriate  to  the  subject, 
where  they  might  consider  how  the  scheme  referred  to 
could  be  carried  out  for  supplying  artists  with  good 
materials  for  their  work.  He  might  say  that  he  and  the 
friends  connected  ^dth  him  in  the  matter,  deshed  to  be 
very  careful  to  avoid  making  it  a mere  dividend -paying 
affair.  They  felt  that  that  would  be  one  of  the  first 
dangers  to  be  guarded  against,  and  they  wished  to 
secure  that  any  profits  that  might  arise  from  it  should 
rather  be  employed  in  encouraging  the  perfect  manu- 
facture of  materials.  While  he  did  not  despair  of 
benefit  arising  immediately  to  themselves,  advantage 
would  certainly  accrue  from  it  to  their  successors.  It 
w'ould  be  a comfort  to  feel  that  something  should  come 
of  it  in  the  future,  if  not  in  the  present. 

The  meeting  then  adjourned. 


MISCELLANEOUS. 


THE  INVENTION  OF  THE  HEAPING 
MACHINE. 

Since  the  publication  of  the  particxdars  respecting  the 
inventor  of  the  reaping  machine  in  the  Journal  (vol. 
xxvi.,  XT-  369,  419,  479),  Mr.  G.  K.  Thompsonhas  con- 
tinued his  inquiries  on  the  subject,  and  now  sends  some 
further  corroboration  of  tbe  claims  of  John  Common. 
Mr.  Thompson  writes  as  follows  : — 

Sib, — Two  years  ago,  you  kindly  inserted  in  your 
Journal  some  particulars  resx>ecting  the  invention  of  the 
reaping  machine,  and  in  support  of  the  claim  of  Mr. 
John  Common  to  that  honour.  I have  been  since  then 


making  further  inquiries  on  the  subject,  and  I think  the 
enclosed  communication,  which  I have  just  received  from 
a descendant  of  the  Mr.  Thomas  Brown  who  made 
parts  of  the  machine  from  Common’s  instructions,  will 
strengthen  that  claim,  and  thus  prove  conclusively  that 
Mr.  McCormick  is  not  the  inventor  ; nor  is  the  machine 
American,  but  whoUy  English.  The  dates  given 
coincide  with  Common’s  statements  in  every  way. 
(See  Journal  of  Society  of  Arts ^ March  22,  April  5 and 
26,  1878.) 

Perhaps  you  can  find  space  in  the  J ournal  for  this 
further  light  on  the  matter,  and  oblige  yours  faith- 
fully, G.  H.  Thompson. 


The  following  is  a copy  of  the  letter  alluded  to  above: — 

74,  Brook-street,  Toronto. 

March  15,  1880. 

My  deae  Sib, — Your  favour  of  Feb.  13th,  and  copy 
of  Alnwick  Journal  are  duly  to  hand.  In  reference  to 
your  inquiries  regarding  my  grandfather,  the  late 
Thomas  Brown,  and  his  family,  formerly  of  Alnwick, 

I beg  to  say  they  emigrated  to  Quebec,  Canada,  and 
shortly  after  removed  to  the  town  of  Sterling,  Cayuga 
County,  State  of  New  York,  United  States,  where  he 
purchased  a farm,  and  resided  there  until  his  death,  in 
March,  1850.  With  respect  to  the  invention  of  the 
reaping  machine,  all  I know  is  what  my  grandfather, 
the  late  Thomas  Brown,  and  his  son  Peter  told  me, 
which  is  that  McCormick,  who  at  that  time  resided  at 
Auburn,  some  20  to  30  miles  south  from  Sterling,  in  the 
same  county,  having  heard  of  my  grandfather,  came  to 
him  and  inquired  about  his  reaping  machine.  He  ex- 
plained it  to  McCormick  fully,  and  gave  him  a model  of 
the  machine  (I  ne'ver  heard  patterns  mentioned).  This 
was  a few  years  (perhaps  five)  before  I came  to  see  my 
grandfather,  in  1848 ; I,  therefore,  never  saw  a pattern  or 
model  of  the  machine,  and,  consequently,  can  give  you  no 
information  regarding  it ; nor  did  I ever  hear  the  name 
of  a Mr.  Common  mentioned. 

I have  in  my  possession  a scrap-book  belonging  to 
my  late  gi-andfather,  containing  a controversy,  or  series 
of  letters,  published  in  the  Newcastle  Chroniele^  of  Aug. 
1821,  between  him  and  John  French,  a blacksmith, 
regarding  the  invention  of  turnip  seed  drill,  and  herein 
I enclose  you  a copy  of  part  of  one  of  the  letters,  being 
the  only  mention  made  of  the  reaping  machine. 

During  my  residence  with  my  grandfather  and  uncle 
Peter,  I had  several  conversations  in  regard  to  his  in- 
ventions of  the  “Northumberland  iron  plough,” 
“ seed  diills,”  “ tobacco  cutter,”  “ turnip  cutter,” 
“ tallow  cuttei',”  “ fruit  crusher,”  &c.,  also  his  reaping 
machine,  but  nothing  was  ever  elicited  about  the  reaper 
but  that  McCormick,  of  Auburn,  got  the  model,  and 
soon  commenced  manufacturing  them.  It  is,  therefore, 
beyond  all  doubt  that  McCormick  got  his  first  idea  of 
the  reaping  machine  from  my  late  grandfather,  Thomas 
Brown. — Very  truly  yours, 

J.  P.  Nichol.  j 

Mr.  G.  II.  Thompson,  Alnwick. 


Extract  from  the  Newcastle  Chronicle,^'  Aug,  Uh,  1821. 

“ With  respect  to  my  reaping  machine,  I can  give  _Mi\ 
F.  the  lie  direct  in  every  statement,  I never  received 
30  guineas,  and  I made  a machine  fit  for  the  field.  The 
Newcastle  Chronicle  of  October  19th,  1816,  states  that 
it  was  tried  on  October  3rd,  1816,  in  a field  of  wheat 
belonging  to  T.  Dodds,  Esq.,  south  side,  and  far  ex- 
ceeded the  expectation  of  everyone  who  saw  it  work, 
and  bids  fair  to  give  satisfaction ; it  will  cut  six  or  seven 
acres  a day,  and  much  more  even  and  low  than  by  the 
sickle,  &c.  It  was  also  tried  before  a number  of  gentle- 
men farmers  at  the  bam-yards,  and  gave  equal  satis- 
faction. The  labouring,  people  reproached  me  with 
taking  the  bread  out  of  their  mouths,  and  I was  mduced 
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:to  desist  from  (making)  tlie  machine,  from  the  extreme 
opposition  they  showed  to  it.” 

Thomas  Beown. 


SHIPPINa  IN  NEW  ZEALAND. 

The  Registrar- General  for  New  Zealand  reports,  in 
Iiis  work  on  the  Statistics  of  the  Colony  for  the  year 
■1878,  that  the  total  shipping  inwards  at  the  various 
ports  was  926  vessels  of  456,490  tonnage,  being  an 
increase,  as  compared  with  1877,  of  114  in  the  number  of 
vessels,  and  67,922  in  the  tonnage.  Of  the  shipping 
inwards,  146  vessels  of  134,690  tonnage  arrived  from 
the  United  Kingdom ; 604  vessels  of  252,421  tonnage 
from  the  Australian  Colonies  and  Tasmania  ; 95  vessels 
of  37,659  tonnage  from  the  island®,  in  the  Pacific  (the 
arrivals  from  the  Sandwich  Islands  included  the 
American  mail  steamers  which  called  there)  ; 25  vessels 
-of  13,398  tonnage  from  the  United  States  of  America; 
12  vessels  of  3,238  tonnage  from  China  (Hong  Kong) ; 
'20  vessels  of  6,149  tonnage  from  the  Mauritius; 
b vessels  of  3,628  tonnage  from  Bengal ; and  18  vessels 
of  5,307  tonnage  from  other  ports  and  the  Southern 
Whale  Fishery. 

The  total  shipping  outwards  was  886  vessels  of 
428,493  tonnage,  being  an  increase  as  compared  with 
1877  of  38  in  the  number  of  ships  and  27,884  in  the 
tonnage.  Of  the  shipping  outwards,  84  vessels  of 
76,850  tonnage  cleared  for  the  United  Kingdom,  all 
with  cargoes ; 614  vessels  of  267,010  tonnage  for  the 
Australian  Colonies  and  Tasmania ; 101  vessels  of 
38,567  tonnage  for  the  Pacific  Islands,  of  which  3 
were  in  ballast  (American  mail  steamers  calling  at 
Hawaii  are  included  in  the  clearances  for  the  Sandwich 
Islands)  ; 23  vessels  of  19,613  tonnage  for  the  United 
^States,  of  which  17  were  in  ballast ; 12  vessels  of  7,845 
tonnage  for  Chili,  of  which  11  were  in  ballast;  20 
vessels  for  Guam,  of  which  16  were  in  ballast;  and  32 
vessels  of  13,066  tonnage,  of  which  9 were  in  ballast, 
for  other  ports  and  the  Southern  Whale  Fishery. 

The  number  of  registered  vessels  belonging  to  ports 
in  New  Zealand  on  the  31st  December,  1878,  amounted 
to  541  of  46,965  tonnage,  viz.,  434  sailing  vessels  of 
35,420  tonnage,  and  107  steam  vessels  of  11,545 
tonnage. 

The  amount  of  tonnage  belonging  to  each  port  was 
as  follows  Auckland,  15,792  ; Napier,  740  ; Welling- 
ton, 8,260;  Nelson,  1,023;  Lyttelton,  5,283;  Dunedin, 
14,035  ; Invercargill,  832. 


IMPORTS  OF  DISEASED  PORK  FROM 
AMERICA. 

By  P.  L.  Simnionds. 

A very  severe  plague,  of  an  extremely  infectious 
character,  has  been  for  some  years  spreading  and  devas- 
tating the  vast  herds  of  swine  in  the  United  States, 
which  has  at  last  become  so  wide-spread,  and  so  fatal  in 
its  contagious^  results,  that  the  Government  has  insti- 
tuted an  official  investigation,  the  result  of  which  has 
been  recently  published  in  a special  report  by  the 
Department  of  Agriculture,  which  occupies  nearly  300 
pages,  containing  the  reports  of  nine  or  ten  medical 
men  and  -yeterinaiy  surgeons  on  this  serious  disease  ; 
and  it  is  illustrated  by  about  seventeen  microscopical 
and  enlarged  coloured  plates  of  the  various  diseased 
tissues,  parasites,  &c. 

^ I Though  long  confounded  with  typhoid  fever, 
anthrax  (malignant  pustule) , erysipelas,  measles,  scarla- 
tina, &c.,  the  present  swine  disease  appears  to  be 
<ustinct  from  all  of  them,  and  may  be  defined  as  a 


specific  contagious  fever.  It  seems  highly  important 
that  public  attention  should  be  drawn  to  it,  in  view  of 
our  enormous  imports  of  American  pork  in  various 
forms. 

North  America  is  the  largest  pork-raising  country  in 
the  world,  its  swine  numbering  over  28  millions,  as  offi- 
cially recorded ; but  the  actual  numbers  are  believed  to  I 
be  at  least  33  millions,  Russia  standing  second,  , 
numbering  about  12,000,000  pigs.  Pork-raising  is, 
therefore,  an  important  element  in  the  agricultural 
wealth  of  the  great  transatlantic  republic  ; and  as  they 
send  away  for  foreign  consumption  such  a large  supply 
of  pork  products,  it  behoves  the  consuming  countries  to 
watch  closely  the  character  of  the  meat  supplied,  and  to 
be  certain  that  its  consumption  is  in  no  way  injurious 
to  public  health. 

Our  imports  of  foreign  pork  of  late  years  have  been 
very  large,  and  chiefly  from  America.  The  folloAving 
are  the  official  figures  of  these  imports  : — 


1878.  1879. 

Live  sv/ine  55,911  ..  52,267 


cwts.  cwts. 

Bacon,  3,466,565  ..  3,996,922 

Hams  797,336  ..  906,121 

Pork,  salted,  369,500  ..  400,591 

„ fresh, 18,222  ..  40,049 


4,651,623  5,343,683  j 

Besides  this,  we  have  the  impoi-tof  840,000  to  900,000  j 
cwt.  of  lard  from  America.  Although  we  have  not  yet  i 
the  specific  details  of  countries  shipping  for  the  last  | 
year,  yet  the  returns  for  1878  show  that  the  bulk  of  oiu' 
imports  are  from  the  United  States,  and  over  17,000  live 
pigs  came  from  there  in  1878,  which  may  serve  to 
introduce  among  us  this  frightfully  contagious  disease,  i 
of  which  cases  are  ah-eady  recorded. 

The  imports  of  pork  products  from  the  States,  in  j 
1878,  were — , 

cwts. 

Bacon 3,169,025 

Hams 790,348 

Pork  (salted) 322,148 

Pork  (fresh)  6,451 

Lard  901,214 

Now,  judging  from  these  imports  (none  of  which  are 
re -shipped),  added  to  our  home  production  of  pork,  ths 
flesh  of  swine  enters  more  largely  into  the  British  food- 
supply  than  would  be  generally  supposed.  More  than 
250,000  pigs  are  sold  annually  in  the  Paris  markets, 
besides  those  killed  annually  for  household  use,  and 
the  sale  of  some  500  tons  at  the  annual  ham  fair,  in 
Lent.  Hungary  supplies  a great  quantity  of  bacon  and 
lard  to  the  whole  of  Europe,  besides  its  “ salami,”  or 
polonies  as  big  as  a man’s  arm,  which  are  largely  con- 
sumed throughout  the  Austrian  empire. 

It  is  admitted  that  trichinosis  is  very  prevalent  and 
fatal  on  the  Continent,  which  can  scarcely  be  wondered 
at,  seeing  that  bacon  and  ham  are  so  frequently  eaten 
raw,  and  that  the  pork  sausages  and  polonies  are  not 
sufficiently  cooked  to  destroy  the  vitality  of  the 
parasite. 

The  investigations  in  America  show  that  the  parasite 
worms  of  swine  are  numerous.  The  whip -worm 
( Tricocephalus  Dispai,  or  crematus)  has  been  found  in  large 
numbers  in  pigs  that  had  been  fed  on  raw  ofial.  Many 
years  ago.  Dr.  Fletcher  called  attention  to  the  destructive 
effects  of  the  lard  worm  {Stephanurus  dentatus)  on  the 
liver  and  other  internal  organs,  and  even  attributed  the 
hog- cholera  to  its  ravages.  So  with  the  Trichina  spiralis ^ 
the  hook-headed  worm  {Echinorhynchus gigas),  the  com- 
mon measle  hyatid  {Cysticercs  cellulose^  and  the  liver  ' 
flukes  {Fasciola  hepatica  and  Eistomum  lanceolatum.)  The 
lung  worm  prevalent  in  the  present  swine  plague  is  I 
the  Strongylus  elongatns^  Dry.  ! 
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The  origin  of  this  hog  disease  in  America  is  attributed 
to  various  causes,  to  overcrowding  and  filth,  to  breeding 
in  and  in,  to  the  general  feeding  on  Indian  corn  alone, 
much  of  which  has  been  kept  and  exposed  to  the 
elements  for  some  years,  to  want  of  liberty,  &c. 
But  it  is  not  necessary  here  to  go  into  causes,  or  to 
give  medical  descriptions  in  detail.  The  disease  is 
eWdently  a very  ugly  one,  and  the  flesh,  however  pre- 
pared, cannot  be  wholesome  or  pleasant  eating.  The 
quotation  of  a few  of  the  professional  opinions  given 
may,  however,  be  beneficial. 

That  many  of  these  diseased  animals  are  shipped  for 
human  food  appears  to  be  admitted.  Mr.  D.  E.  Salmon, 
a veterinary  surgeon,  reporting  to  the  Commissioners  of 
Agriculture,  says  (page  130  of  the  report)  : — “ One 
man  remembers  that  he  was  employed  by  the  di'overs  to 
kill  the  animals  that  were  sick,  and  cure  the  meat ; 
these  animals  had  diseased  lungs,  and  such  a bad  odour 
that  they  could  scarcely  be  dressed.” 

Mr.  Charles  M.  Keyser,  of  Cedar  Point,  Page  County, 
Virginia,  thus  describes  the  disease  : — “Upon  exami- 
nation of  those  slaughtered,  I found  their  lungs  and 
livers  in  a very  bad  condition.  The  lungs  were  very 
much  darkened  and  decayed,  and  the  pores,  or  small 
tubes,  were  filled  with  worms  about  the  size  of  a hair ; 
they  varied  from  one  to  three  inches  in  length,  and 
seemed  to  completely  choke  the  hog.  In  coloiu-,  they 
resembled  that  of  the  kidney  worm,  though  they  were 
not  so  large.  I had  no  microscope,  and  could  not  make 
a close  examination.  The  liver  was  was  full  of  boils, 
and  seemed  to  be  in  a perfectly  torpid  condition.” 

Mr.  James  Law,  another  of  the  reporters,  is  of 
opinion  that,  “in  the  many  places  where  the  hogs 
are  turned  out  as  street  scavengers,  and  meet  from  all 
difPerent  localities,  such  liberty  should  be  put  a stop  to 
wherever  the  disease  appears  in  the  district,  and  all 
hogs  foimd  at  large  should  be  rendered  liable  to 
smnmary  seizure  and  destruction.” 

Dr.  Reuben  F.  Dyer,  thus  reports  (page  160)  : — 
“ Aggregating  a large  number  of  cases  in  the  same 
herd,  you  will  find  all  the  tissues  diseased,  but  more 
particMarly  the  lung  tissues  and  the  mucous  membrane 
of  the  intestiues.” 

Dr.  Detmers  recommends: — “ 1.  That  any  trans- 
portation of  dead,  sick,  or  infected  swine,  or  even  of 
hogs  or  pigs  that  have  iDeen  the  least  exposed  to  the  con- 
tagion, or  may  possibly  constitute  the  bearers  of  the 
same,  must  be  effectually  prohibited.  2.  Every  one  who 
loses  a hog  or  pig  by  swine  plague  must  be  compelled  by 
law  to  bury  the  same  immediately,  or  as  soon  as  it  is 
dead,  at  least  four  feet  deep,  or  else  to  cremate  the 
carcass  at  once,  so  that  contagious  or  infectious  prin- 
ciples may  be  thoroughly  destroyed,  and  not  be  carried 
by  dogs,  wolves,  rats,  crows,  &c.,  to  other  places.” 

Dr.  D.  Y.  Voyles  reports  that  the  approach  of  the 
complaint  in  any  given  locality  is  the  signal  for  the 
selling  of  every  marketable  animal  to  the  summer 
packers,  and  yet  in  the  year  1876,  there  were  boiled  down 
for  their  fat,  in  the  county  of  Bartholomew,  no  less  than 
1 100,000  animals  that  died  of  disease,  in  that  and  ad- 
jacent counties.  In  North  Carolina,  the  losses  from  the 
disease  in  the  year  ending  April,  1878,  were  estimated 
at  260,000. 

Dr.  R.  F.  Dyer  reports  that,  aggregating  a large 
number  of  cases  in  the  same  herds,  it  will  be  found  that 
the  infectious  poison  invades  all  the  tissues,  to  a greater 
or  less  extent,  but  more  particularly  the  lung  tissues, 
and  the  mucous  membrane  of  the  intestines.  He  forcibly 
remarks,  “when  it  shall  become  imiversally  known 
that  diseased  animals  are  being  continually  slaughtered 
and  packed  for  shipment,  when  Europe  shall  learn  that 
we  are  sending  them  cholera  hog-meat  to  eat,  then  one 
of  the  greatest  sources  of  revenue  to  this  coimtry 
will  be  seriously  damaged.  It  is  a notorious  fact 
that  the  stock-yards,  in  Chicago,  are  full  of 
diseased  animals.  Commission  men  say  that  they  are 
elling  that  class  of  hogs  for  slaughtering  and  packing, 


and  think  nothing  of  it.  I know  that,  in  the  yards  of 
this  town  (Ottawa,  Illinois),  hogs  die  from  this  disease, 
and  as  healthy  hogs  are  put  into  the  yards  preparatory 
for  shipment,  they  will,  of  necessity,  contract  the  malady. 
They  are  sent  to  market,  and,  about  the  time  they  should 
be  slaughtered,  are  taken  sick.  I know  this  is  not  a 
very  pleasant  picture  for  those  that  like  a steak  of  ham 
with  eggs,  but  it  is  a true  one  ; and  when  Congress  can 
only  appropriate  the  paltry  sum  of  ten  thousand  dollars 
to  aid  in  trying  to  stop  this  annual  loss  of  twenty  or 
thirty  millions  of  dollars  worth  of  property,  I want 
every  Congressman  to  just  reflect  that  almost  everything 
he  eats  has  a little  lard  in  it,  and  that  every  time  he 
calls  for  ham  he  may  be  eating  a piece  of  ‘ cholera 
hog.’  ” _ 

This  is  not  a pleasant  subject  to  discuss,  but  it  is 
one  of  paramount  interest,  which  should  be  taken  up  in  a 
legislative  point  of  view,  for  the  interest  of  the  people 
at  large,  and  to  which  the  public  analysts  might  direct 
their  attention  with  advantage. 


GENEEAL  NOTES. 


Technical  Education. — At  the  last  meeting  of  the* 
Court  of  Common  Council,  a letter  was  read  trom  the’ 
Council  of  the  City  and  Guilds  Institute  for  the  Advance-- 
ment  of  Technical  Education,  asking  the  Court  to  decide  as- 
to  the  support  which  they  might  be  disposed  to  give  to  the- 
Institute.  Mr.  Beck  proposed  that,  in  consideration  of  the 
intimate  association  which  had  everexisted  between  the  Cur-- 
poration  and  the  City  Guilds,  and  the  large  funds  which  had 
beea  subscribed  for  the  advancement  to  technical  education 
by  the  latter,  and  in  consideration  also  of  the  large  represen-- 
tation  of  the  Corporation  on  the  governing  body  of  the  In- 
stitute, and  of  the  fact  that  the  Commissioners  of  the 
Exhibition  of  1851  have  consented  to  make  a grant  of  a site* 
for  a Central  Technical  College,  on  the  condition  of  the  In- 
stitute erecting  the  building,  it  be  referred  to  the  Cool,  Corn,, 
and  Finance  Committee  to  consider  what  amount  of  money,, 
if  any,  tbe  Corporation  should  give  to  the  building  fund  and 
a'so  to  the  general  funds  of  the  Institute,  and  to  report  forth«^ 
with.  Mr.  Deputy  Lowman-Taylor  proposed  as  an  amend- 
ment “ the  previous  question,”  but  this  was  rejected  by  a- 
large  majority,  and  Mr.  Beck’s  resolution  was  carried. 

Sir  Henry  Bessemer  at  the  Turners’  Company. — The* 
freedom  of  the  City  and  the  Livery  of  the  Turners’ 
Company  were  pre.senttd  to  Sir  Henry  Bessemfr,  F.R.S.,. 
on  Thursday,  the  15th  inst.,  “ in  recognition  of  the  great 
services  he  has  rendered  to  tbe  world  by  the  invention  and 
production  of  Bessemer  steel.”  Mr.  Hutton  Gregory,  in 
moving  the  resolution,  alluded  to  the  paper  on  “Tbe  Manu- 
facture of  Malleable  Iron  and  Steel  without  Fuel,”  read 
befure  the  British  Association,  at  Cheltenham,  in  1856,  in 
which  the  author  first  announced  bis  discovery.  In  thank- 
ing for  the  honour  done  to  him,  the  recipient  said  that  from 
his  boyhood, when  he  first  used  the  lathe,  tbe  art  of  the  turner 
had  exercised  a fascination  over  him.  Sir  Henry  Bessemer 
was  elected  a member  of  the  Society  of  Arts  in  1850,  baa 
served  on  the  Council,  and  received  the  Albert  Medal  in  1872, 


MEETINGS  OF  THE  SOCIETY. 

Oedinary  Meetings. 

"Wednesday  Evenings,  at  Eight  o’clock: — 

April  28. — “ The  Use  of  Gaseous  Fuel,  with  Special 
Reference  to  its  Application  to  Laboratory  Furnaces.” 
By  Thomas  Fletcher. 

May  5. — “ The  last  Forty  Years  of  Agricultural 
Experience.”  By  John  C.  Morton.  James  Caird,. 
C.B.,  F.R.S.,  will  preside. 
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May  12. — “Utilisation  of  Slag'.”  By  Charles 
Wood. 

May  19. — “Trad©  Eoutes  between  England,  Nor- 
way, and  Siberia.”  By  Lieut.  G.  T.  Temple. 


Ikdian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

May  7. — “The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Eobeetson, 
M.B.C.A.,  Superintendent  of  the  Government  Farms  in 
the  Madras  Presidency.  Sir  William  Ec^e  Eobinson, 
K.C.S.I.,  will  preside. 

May  14. — “ China  and  the  Chinese  t their  Early 
History  and  Future  Prospects.”  By  A.  Tebeien  de 
La  Coupeeie.  Professor  Eobeet  K.  Hoholas  will  pre- 
side. 


Fobeign  and  Codonial  Section. 

Tuesday  Evenings,  at  eight  o’clock 

April  27. — “ Iceland  and  its  Eesources.”  By  C.  G. 
W.  Lock.  John  Eae,  M.D.,  LL.D.,  will  preside. 

May  18. — The  Arts,  Commerce,  Eecent  Advances, 
and  Future  Prospects  of  the  Island  of  Madagascar.” 
By  the  Eev.  James  Sibeee,  Jun.,  F.E.G.S. 


Applied  Chemistby  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

May  13. — “The  Optical  Properties  of  Crystals,  and 
some  of  their  Practical  Applications.”  By  Prof.  W.  G. 
Adams,  F.E.S.  William  Spottiswoode,  LL.B.,  Pres. 
E.S.,  will  preside. 

May  20. — “ Some  Eecent  Advances  in  the  Science  of 
Photography.”  By  Captain  Abney,  E.E.,  F.E.S. 


Cantob  Lectubes. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course,  by  E.  W.  Edis,  F.S.A., 
on  “Art  Decoration  and  Furniture.” 

Lectuee  IV. — April  26. 

The  Tntranee-hall,  Staircase,  Dining-room,  and  Library . 
— General  treatment.  Division  of  wall  spaces.  Examples 
of  treatment.  Decoration  and  furnishing. 

Lecture  V. — May  3. 

The  Drawing-room  and  Boudoir,  Bedroom,  and  Offices. — 
General  treatment.  Colouring  and  decoration.  Lacquer 
work.  Gilding.  Furniture  and  hangings. 

Lecture  VI. — May  10. 

General  Articles  of  Domestic  Use. — Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
work. 

Members  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions. 


Additional  Lecivbes. 

May  6th,  4 p.m. — Lecture  by  Dr.  B.  W. 
Eichabdson,  F.E.S.,  on  “Fleuss’s  New  Diving 
Apparatus.”  Pracfcal  demonstration  of  the 
working  of  the  apparatus  will  be  given  by  Mr. 
Fleuss. 


MEETINGS  FOB  THE  ENSUING  WEEK. 

Monday,  Apeil  26th.  . .SOCIETY OF  AETS,  Jolm-street,Adelphi, 
W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Bobert  W.  Edis, 
“The  Decoration  and  Fumitm’e  of  To-wn  Houses..’*' 
(Lecture  IV.) 

Institute  of  Surveyors,  12,  Great  George-street,  S.W.,  S 
p.m.  Adjourned  Discussion  on  IVIr.  C.  G.  Saunders’S' 
paper,  “ Quantities  and  Quantity  Practice.” 

Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
p.m.  Annual  Meeting. 

Boyal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  p.m.  Bev.  C.  T.  Wilson,  “ Uganda 
(Victoria  Nyanza)  and  its  People.” 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  7 p.m. 

Medical,  11,  Chandos-street,  W.,  8g  p.m. 

Tuesday,  April  27th... SOCIETY  OF  AETS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section.) 
Mr.  C.  G.  W.  Lock,  “ Iceland  and  its  Besom-ces.” 

Boyal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr.  B.  H. 

Scott,  “ Wind  and  Weather.”  (Lecture  n.) 

Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  of  Arts),  11  a.m. 

Medical  and  Chirurgical,  53,  Bemers-street,  Oxford-street, 
W,,  8J  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  Mr.  Harrison  Hayter,  “ The  Amsterdam 
Ship  Canal.” 

Boyal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 
Anthropological  Institute,  4,  St.  Martin’ s-pl.,  W.C.,  8p.m, 
Wednesday,  April  28th.. .SOCIETY  OF  ABTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  Thomas  Fletcher^ 

“ The  Use  of  Gaseous  Fuel  with  Special  Beference  to 
its  Application  to  Laboratory  Furnaces.” 

Geological,  Burling^ton-house,  W.,  8 p.m.  1.  Prof.  B. 
Owen,  “Description  of  parts  of  the  Skeleton  of  an 
Anomodant  Eeptile  {Platypodosaurus  rohustus,  Ow.) 
from  the  Trias  of  Graaff  Beinet,  South  Africa.’* 
2.  Prof.  J.  Prestwich,  “Note  on  the  Occurrence  of  a 
new  Species  of  Iguanodon  in  the  Kimmeridge  Clay  at 
Cumnor  Hurst,  three  miles  west  of  Oxford.”  3.  Mr.  J. 
W.  -Hulke,  “ Iguanodon  Prestwichii,  a new  Species  from 
the  Kimmeridge  Clay.” 

Boyal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C.,. 
4^  p.m.  Annual  Meeting. 

Telegraph  Engineers,  25,  Great  George-street,  S.W.,  8 p.m. 
1.  Mr.  Oliver  Heaviside,  “ The  Besistance  of  Galvano- 
meters.” 2.  Mr.  Charles  Hockiu,  “ The  Determination 
of  the  Position  of  Faults  in  a Cable  when  two  exist  at 
the  same  time.”  3.  Mr.  H.  E.  Kempe,  “Testing  by 
Beceived  Currents.” 

London  Institution,  Fmsbuiy-circus,  E.C.,  12  noon. 
Annual  Meeting. 

Thursday,  April  29TH...Boyp.l,  Burlington-house,  W.,  8j  p.m. 
Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Mr.  J.  C.  Griffiths,  “ Wood  Engrav- 
ing, its  Past,  Present,  and  Future.” 

Boyal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof, 
Tyndall,  “ Light  as  a Mode  of  Motion.”  (Lecture  IV.) 
Zoological,  11,  Hanover-square,  W.,  1 p.m.  Annual 
Meeting. 

Boyal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Friday,  April  30th... Institute  of  Bankers  (in  the  Theatre  of  the 
London  Institution,  Fmsbury-circus,  E.C.),  6 p.m.  Mr* 
Ernest  Seyd,  “Foreign  Exchanges,  and  the  English 
Banking  System.” 

Boyal  United  Service  Institution,  WhitehaU-yard,  3 p.m. 

Capt.  William  Gill,  “The  Chinese  Army.” 

Boyal  Institution,  Albemarle-street,  W.,  9 p.m. 
Saturday,  Mat  Ist.. .Boyal  Institution,  Albemarle-street,  W., 
2 p.m.  Annual  Meeting. 
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A.U  communications  for  the  Society  shouldhe  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


CAN  TOE.  LECTURES. 

The  fourth  Lecture  of  the  third  course  of  Cantor 
Lectures,  on  “Art  Decoration  and  Furniture  ” was 
delivered  by  E.  W.  Edis,  F.S.A.,  on  Monday,  the 
26th  inst.,  in  which  the  entrance -hall,  staircase, 
dining-room,  and  library  were  specially  treated. 
Drawings,  wall-paperSj  hangings,  &c.,  were  ex- 
hibited by  the  gentlemen  mentioned  previously, 
and  by  Messrs.  Campbell  and  Smith. 


FOREIGN  AND  COLONIAL  SECTION. 

Tuesday,  April  27  ; JoiixEae,  M.D.,L.L.D.,  in 
the  chair. 

The  Chairman,  in  introducing  Mr.  Lock,  said  he  had 
himself  visited  Iceland  about  20  years  ago,  for  the  pur- 
pose of  a telegraphic  survey,  but  had  no  opportunity 
for  seeing  the  country,  and  was,  therefore,  very  glad  of 
the  occasion  of  hearing  it  described  by  one  who  had 
spent  a good  deal  of  time  there. 

The  paper  read  was  on — 

ICELAND,  AND  ITS  RESOURCES. 

By  C.  G.  Warnford  Lock. 

l*opular  Xotions  of  Iceland. — Popular  notions 
regarding  Iceland  maybe  summed  up  in  the  follow- 
ing words : — “ A little  island  in  the  Arctic  regions; 
enshrouded  in  darkness  during  most  of  the  year  ; 
covered  with  ice,  except  where  volcanoes,  especially 
Hekla,  raise  the  temperature  ; and  producing  Ice- 
land moss  and  reindeer.”  The  idea  of  its  possessing 
any  trade  or  resources  provoked  a smile  from  those 
to  whom  I mentioned  the  title  of  my  proposed 
paper;  and  newspapers,  when  noticing  the  pro- 
gramme of  this  Society’s  papers,  mistook  the  word 
“Iceland”  for  a typographical  error,  and  con- 
verted it  into  “ Ireland.” 

General  Sketch. — Before  proceeding  to  a descrip- 
tion of  Iceland’s  resources,  it  will  be  well  to  give 
a brief  general  sketch  of  the  island.  In  the  first 
place,  it  is  erroneously  called  small,  for  it  has  a con- 


siderably greater  area  than  Ireland  or  Ceylon,  and 
it  is  little  inferior  to  Celebes,  yet  none  of  these 
islands  is  spoken  of  in  the  diminutive. 

On  the  accompanying  map,*  are  delineated  the 
chief  physical  features  of  the  countr3\  As  to  its 
geographical  position,  it  is  necessary  to  observe 
that  it  does  not  come  within  the  Arctic  circle.  An 
important  point  to  be  noticed,  is  the  situation  of  the 
island  with  regard  to  the  effects  of  the  Polar  ice  and 
the  Gulf  Stream.  Scarcely  a j'ear  passes  without 
the  northern  coast,  from  the  Horn  to  Langanes, 
being  shut  in  by  the  descent  of  masses  of  ice  from 
the  north.  In  some  seasons,  it  merely  lies  at  some 
distance  off  the  coast,  not  even  embracing  Grimsej^ 
but  sending  stray  bergs  landwards,  to  the  danger 
of  small  craft ; quite  as  often,  it  drives  into  every 
firth  and  bay  within  the  same  limits,  cutting  off 
all  seaward  communication,  and  forming  a mono- 
tonous white  field,  far  as  eye  can  reach.  It  usually 
makes  its  appearance  in  the  spring,  from  March 
till  Maj",  and  I have  seen  Ilusavik  Bay  filled  in 
this  manner  in  the  second  week  of  June.  More 
rarel}'-,  say  twice  or  thrice  in  a century,  the  eastern 
coast,  as  far  south  as  IngolfshofSi,  is  similarly  en- 
veloped, and  on  one  or  two  occasions  the  island  has 
been  completely  surrounded.  During  the  sojourn 
of  the  ice,  fog,  frost,  and  snowstorm  prevail,  nip- 
ping off  the  young  grass,  which  should  sustain  the 
live  stock  just  turned  out  from  winter  quarters, 
and  putting  the  inhabitants  to  dire  straits,  by  the 
compulsory  cessation  from  fishing  operations.  It 
is,  in  fact,  one  of  the  worst  enemies  with  which  Ice- 
landers have  to  contend.  From  its  level  flatness, 
wind  has  little  power  to  remove  it;  it  often  departs, 
indeed,  in  the  teeth  of  a good  breeze.  It  is  evident, 
therefore,  that  marine  currents  are  then  the  active 
force.  This  is  not  a fitting  occasion  to  enter  the 
lists  in  defence  of  the  Gulf  Stream,  which  we  are 
now  told  is  to  be  considered  effete  before  reaching 
such  high  latitudes;  but  the  existence  of  a strong 
marine  current  from  the  south-west  is  a fact  which, 
from  the  influence  it  exerts  upon  navigation  with 
Iceland,  deserves  some  emphasis.  The  ordinary 
limits  of  the  ice,  as  just  pointed  out,  show  that  the 
southern  and  western  shores  are  affected  by  it  in 
very  exceptional  instances  only.  This,  in  itself,  is 
not,  perhap'!,  remarkable,  as  the  ice  comes  from 
the  north  ; but  instead  of  packing,  as  one  might 
expect,  in  the  comparatively  narro  w passage 
between  the  north-west  peninsula  and  Greenland, 
it  forms  a wall-like  barrier  on  the  eastern  side,  or 
round  about  Langanes.  Experienced  Danish 
mariners,  frequenting  these  shores  in  the  spring, 
do  not  attempt  to  reach  northern  ports  from  the 
east — though  that  is  manifestly  the  shorter  route 
from  Copenhagen  or  Bergen ; on  the  contrary, 
they  circumnavigate  the  island,  round  the  north- 
west peninsula,  and  creep  along,  ’twixt  land  and 
ice,  whenever  sufficient  opening  occurs.  In  the 
spring  of  1876,  there  was,  at  Akureyri,  a little 
schooner,  which  had  performed  this  j3assage,  with- 
out getting  her  paint  scratched  ; a similar  vessel, 
which  had  sailed  on  the  same  day  from  Copen- 
hagen, made  her  appearance  at  Ilusavik  three 
weeks  later,  and  bore  evidence  of  a fierce  battle 
with  the  ice  off  Langanes.  There  will  hardly  be 
anyone  ready  to  attribute  to  the  rivers  of  Iceland  a 
power  similar  to  that  wielded  by  the  Obi  and 


* Its  orthogpraphy  is  sui  generis,  and  does  not  emanate  from  me. 
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Yenisei  over  the  ice  of  the  Kara  Sea ; therefore, 
the  explanation  of  the  phenomena  can  he  found 
only  in  marine  currents.  By  due  observance  of 
these  natural  finger- posts,  no  vessel  need  encounter 
any  danger  from  ice  in  Icelandic  navigation.  The 
worst  months  in  this  respect  are  April  and  May  ; 
but  sometimes  the  unwelcome  visitor  does  not 
leave  till  June;  and,  in  extraordinary  years,  it 
prolongs  its  stay  till  August  or  September,  causing 
a general  famine. 

Iceland  is  essentially  a volcanic  country,  and 
consequently  very  mountainous.  The  whole  of 
the  centre  of  the  island  is  occupied  by  a plateau, 
most  of  which  has  an  elevation  of  about  1,500  ft. 
to  2,000  ft.,  culminating  occasionally  in  volcanic 
peaks,  nowhere  exceeding  about  6,000  ft.,  and 
covered,  at  all  altitudes  above  2,700ft.  to  3,000  ft., 
with  perpetual  snow  and  ice.  It  is  worthy  of  note, 
that  Hekla,  which  does  not  possess  a single 
characteristic  to  place  it  above  its  fellows,  monopo- 
lises the  geographical  knowledge  of  most  students 
of  Iceland ; and,  in  the  Middle  Ages,  it  was  en- 
shrouded with  a mythical  halo,  and  became  the 
Hades  of  Western  Europe.  The  only  reason  to  be 
conjectured  for  this  prominence  of  Hekla,  before 
its  more  remarkable  and  destructive  neighbours,  is 
that  its  name  was  the  least  unpronounceable. 

The  configuration  of  the  island  is  the  direct 
cause  of  several  peculiarities  of  climate,  hydro- 
graphy, and  habitation.  The  whole  central  plateau 
is  a wild  waste  of  lava  and  volcanic  sand — often 
hidden  under  perpetual  snow ; crossed  by  a few 
bridle-paths,  rarely  trodden  by  the  natives,  and 
still  more  rarely  by  strangers ; and,  with  one 
solitary  exception,  devoid  of  dwellings.  The  only 
habitable  portions  of  the  island  are  a narrow 
fringe  of  coast-land,  and  a few  of  the  larger  river 
valleys.  The  rivers,  Avhich  drain  the  uplands,  are 
subject  to  severe  floods ; they  are  dispropor- 
tionately large  for  the  island,  and  have  so  steep  a 
gradient  that  a constant  succession  of  falls  and 
rapids  renders  them  quite  unnavigable,  and  exceed- 
ingly dangerous  to  cross.  They  represent,  at  the 
same  time,  a vast  amount  of  motive  power,  where 
there  is  no  machinery  to  move. 

The  great  ridge  of  ice-clad  hills,  stretching 
across  the  island,  acts  as  a refrigerator  to  the 
moisture-laden  winds  from  the  south-west,  and 
consequently  produces  two  distinct  climates — the 
northern,  generally  dry ; the  southern,  generally 
wet,  and  neither  so  warm  in  summer,  nor  so  cold 
in  winter,  as  the  former.  This  fact  should  be 
noted  by  intending  tourists. 

Perhaps  the  greatest  obstacle  to  the  develop- 
ment of  the  resources  of  Iceland,  is  the  lack  of 
roads  and  wheeled  conveyances.  There  is — and, 
till  aeronautics  are  perfected,  there  will  be — but  one 
means  of  transport—  the  native  ponies  and  pack- 
saddles.  It  is,  therefore,  often  more  economical  to 
send  goods  by  sea  around  the  island,  than  by  land 
across  it,  a circumstance  too  often  disregarded  by 
foreigners. 

If  Iceland  has  been  differently  described  by 
different  travellers,  the  Icelanders  have  been 
painted  in  still  more  opposite  colours.  This  dis- 
crepancy may  be,  iu  great  measure,  ascribed  to  pre- 
judices imbibed  from  the  tourists’  surroundiugs. 

Icelandic  history,  from  its  very  dawn,  is  in- 
separably entwined  in  our  own.  Colonists  from 
British  shores  formed  no  insignificant  pait  of  the 


hardy  settlers,  who,  more  than  a thousand  years  1 
ago,  occupied  this  lone  island  in  the  74.tlantic. 
Anyone  who  will  comiiare  the  English  and 
Icelandic  tongues,  must  be  struck  by  the  number 
of  words  which  are  almost  identical.  On  one 
occasion,  Iceland  was  indeed  in  British  possession, 
for  a brief  interval,  having  been  illegally  captured 
by  an  armed  merchantman. 

Eesoueces. 

Such  ties  as  history,  race,  or  language  can 
bind,  are  accounted  of  secondary  importance  in 
these  mercenary  days.  The  main  question  is  what 
can  be  made  out  of  the  place.  Kolatively  small 
though  that  maybe,  it  is  strange  to  see  at  our  back 
door  an  island  whose  commerce  was  once  entirely 
in  British  hands,  now  abandoned  to  tlie  mercies  of 
Danes,  Germans,  and  French.  So  long  ago  as  the 
13th  century,  commercial  intercourse  between  the 
chief  ports  of  England  and  Iceland  was  firmly 
established,  and  men  who  engaged  in  the  trade 
were  rewarded  with  Eoyal  subsidies  and  other 
favours.  According  to  native  accounts,  the  British 
trade  was  matchless  ; itAvas  the  most  complete  and  ' 
the  most  advantageous,  and  gladly  would  it  be 
welcomed  back.  What,  then,  does  Iceland  offer  to 
the  trader  ? 

Ponies. — Among  her  animal  products,  the  first-  j 
place  may  be  accorded  to  ponies.  These  aj-c  ugly, 
but  sturdy  little  animals,  willing,  extremely  docile, 
and  accustomed  to  live  on  anything,  from  fish- 
bones to  sea-weed.  The  Black  Country  imports 
them  largely  for  underground  Avork,  to  Avhich  their 
small  size  well  adapts  them.  Twelve  years  ago^ 
pony  traffic  Avith  Iceland  was  almost  unknown, 
and  the  increasing  numbers  of  these  animals 
became  a burden  to  the  inhabitants,  hippophagy  ^ 
being  prohibited  by  lingering  superstition;  but 
during  the  last  ten  years,  the  trade  has  been  irregu- 
larly prosecuted  by  an  ironmonger,  from  Leith, 
with  considerable  benefit  to  the  island,  and  still 
greater  profit  to  himself.  The  usual  plan  is  to 
arrange  markets  at  convenient  centres,  by  means 
of  verbal  advertisement.  The  farmers  bring  their 
animals  for  the  inspection  of  the  agent,  Avho  buys 
such  as  suit  him,  and  has  them  driven  to  a port. 

At  least  2,000  to  3,000  ponies,  of  two  years  and 
upwards,  might  be  annually  exported,  without 
robbing  the  island  of  its  only  conveyance.  The- 
average  Jprice  of  sumpter  animals  is  about  £4  a 
head,  old  ones  may  be  picked  up  for  £3  or  less, 
prime  ones  will  not  be  got  under  £b.  Choice  and 
well-tried  riding-ponies  fetch  fancy  prices,  and 
appear  in  the  market  only  in  times  of  distress. 
They  would  not  be  appreciated  on  our  level  roads,  I 
but  are  indispensable  to  travel  in  their  native  land, 
and,  over  downright  broken  country,  Avould  show 
the  best  of  our  thoroughbreds  a clean  pair  of  heels.  ' 
A poiat  which  has  hitherto  been  disregarded  is  the 
variety  of  pace,  or  gait,  of  the  Icelandic  pouies.  ' 
While  some  are  trotters,  others  are  amblers ; the  - 
latter  are  considered  more  valuable,  and  much  I 
superior  for  riding,  and  many  ponies  which  do  not  ^ 
naturally  amble  are  taught  to  do  so  by  careful 
training.  Of  a herd  of  ponies,  a certain  number  j 
are  sure  to  be  amblers,  and  these  would  un- 
doubtedly bring  good  prices  in  England,  especially 
for  children’s  use,  as  Auce  is  unknown  to  them,  and 
they  glide  along  with  a delightfully  easy  swing.  | 
It  is  alleged  against  them  that  they  become  fat  and  i 
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lazy  in  this  couatry ; but  the  cure  for  that  is  to  be 
found  in  plenty  of  work,  rough  food,  and  no  stable. 
In  the  rigours  of  an  Icelandic  winter,  a pet  pony 
often  shares  his  owner’s  bedroom ; but,  in  our  mild 
climate,  it  is  positive  cruelty  to  put  the  animal 
I into  a close  box,  and  stuff  him  with  corn.  The 
ponies  imported  to  this  country  are  brought  mostly 
I by  steamer,  in  lots  of  200  to  500,  during  the  months 
I from  J mie  to  September,  inclusive.  They  are  usually 
sold  by  auction,  immediately  on  arrival,  though 
common  sense  would  indicate  the  benefit  to  be 
gained  from  a week’s  quiet  grazing,  to  remove  the 
effects  of  the  voyage.  A passage  in  a pony-vessel 
is  a thing  to  be  remembered. 

Sheep. — The  next  animal  staple  is  sheep.  The 
Icelandic  sheep  are  small,  but  fat ; and  the  mutton 
is  reputed  to  be  the  finest  brought  into  the  Edin- 
burgh market.  It  much  resembles  Welsh  mutton, 
and  acquires  its  delicate  flavour  from  the  herbs  on 
which  the  animals  browse  in  the  mountain  pastures. 
A friend,  dating  from  Edinburgh,  26th  Feb.,  1876, 
says; — “The  sheep  that  came  to  Granton  from 
Beruf jar's!',  as  return  cargo  for  the  steamer  that 
took  out  the  grain  for  the  Lord  Mayor’s  Com- 
mittee”— to  relieve  the  famine  that  existed  only  in 
fertile  imaginations — “proved  the  finest  fat 
mutton  ever  seen  here,  superior  even  to  our  four- 
year-old,  black-faced  ‘ venison,’  without  its  dry- 
ness.” Sheep  are  bought  at  markets,  in  the  same 
way  as  ponies.  These  markets  are  held  in  the  first 
two  weeks  of  September  and  first  two  weeks  of 
October,  when  the  animals  have  completed  their 
fattening  in  the  hills.  No  artificial  feeding  is 
resorted  to ; hence,  in  a great  measure,  the 
superiority  of  the  meat.  I am  unable  to  quote 
the  present  price  of  sheep.  In  1872,  when  Edin- 
burgh went  mad  on  this  trade,  the  price  of  the 
best  sheep  averaged  about  £1  a head,  in  the 
Jokuldalr,  which  affords  some  of  the  finest.  One 
merchant  paid  27s.  each  for  twenty  exceptionally 
fine  sheep ; about  20s.  for  good  wethers ; and 
15s.  9d.  to  18s.  for  ewes  which  had  missed  lamb. 
These,  however,  were  exceptional  prices ; the  market 
average  may  be  more  nearly  stated  at  13s.  6d. 
to  15s.  9d.  Probably,  Iceland  could  easily  spare 
20,000  to  30,000  fat  sheep  annually.  At  present, 
besides  the  few  live  sheep  supplied  to  our  markets, 
a very  much  larger  quantity  of  meat  is  killed  and 
packed  for  export  to  Denmark.  On  account  of 
the  severe  salting  which  it  undergoes  in  the  barrels, 
it  is  fit  only  for  ships’  crews,  and  fetches  but  a 
poor  price  at  its  destination.  If  sent  alive  to  this 
country,  much  better  figures  might  be  realised. 
The  native  consumption  of  mutton  is  very  small ; 
meat  is  regarded  as  a luxury,  not  a necessary. 

The  sheep  is  the  most  valuable  property  the  Ice- 
lander possesses,  and  sheep-farming  is  the  most 
lucrative  branch  of  his  agriculture.  It  provides 
him  >vith  the  ever-necessary  milk,  and  with  butter ; 
the  latter  is  generally  of  mediocre  quality,  but 
occasionally  superior,  and  sometimes  exported  in 
small  quantities  to  Denmark.  A far  more  im- 
portant article  afforded  by  this  animal  is  wool. 

Wool. — The  average  weight  of  the  fleece  of  a 
one-year  old  is  about  Hlb.  ; of  a two-year  old, 
2^  lb. ; of  a three-year  old,  3 lb.  Shearing  is  un- 
known ; the  wool  is  pulled  off  by  hand  when  suffi- 
ciently loose.  The  staple  is  coarse,  but  long,  and 
is  of  two  distinct  qualities — an  outer  coat,  of  long 
harsh  hairs,  called  tog  by  the  natives,  and  “kemp” 


by  English  wool  merchants,  which  detracts  much 
from  the  value  of  the  sample ; and  an  inner  layer 
called  }pd  (a  word  related  to  our  “ felt  ”),  which  is 
beautifully  soft  and  fine.  There  is  room  for  great 
improvement  in  the  preparation  of  the  wool  for 
export,  and  this  may  help  to  account  for  the  fact 
that  the  home-made  woollen  goods  are  much 
superior  to  the  wool  that  is  shipped.  The  export 
occasionally  approaches  two  million  pounds,  much 
of  which  ultimately  finds  its  way  to  England. 

Skins. — On  the  table  is  shown  a rather  superior 
Icelandic  lamb  skin,  which  is  not  without  a 
history  of  its  own,  for  it  belonged  to  the  carcase 
which  filled  the  saddle-bags  of  Dr.  Clement  Le 
Neve  Foster  and  my  father,  onth^ir  ride  across  the 
great  central  desert  of  Iceland.  It  was  dressed  on 
arrival  in  England  a month  later.  About  one-half 
the  hides  of  the  sheep  killed  for  shipment  are  ex- 
ported. Ten  years  ago,  they  amounted  to  about 
15,000  salted  and  16,000  unsalted.  Their  principal 
native  applications  are  for  making  shoes — a kind 
of  mocassins — for  fishing-stockings  and  waterproof 
garments,  and  for  bags. 

Catgut. — A branch  of  industry  now  much 
neglected  in  Iceland,  but  which  might  be  turned 
to  good  account,  is  the  preparation  of  so-called 
“ catgut.”  We  annually  import  several  thousand 
pounds’  worth  of  this  material,  chiefly  from  Italy 
and  Germany.  That  from  the  former  country 
enjoys  an  unequalled  reputation  for  the  manufac- 
ture of  violin  strings,  its  good  qualities  being 
ascribed  entirely  to  the  leanness  of  the  sheep  from 
which  it  is  obtained.  I think  there  would  be  nO 
difficulty  in  finding  plenty  of  Icelandic  sheep  which 
could  fulfil  that  condition. 

Bear  and  AantZeer.— Strange  as  it  may  seem, 
neither  bears  nor  reindeer  afford  any  article  of  ex- 
port. The  former  animal  is,  indeed,  an  extremely 
rare  and  unwilling  visitor,  appearing  only  as  the 
compulsory  occupant  of  a wandering  ice-floe.  As  to 
reindeer,  the  few  that  remain  of  once  considerable 
herds  are  ruthlessly  and  senselessly  slaughtered, 
whenever  hard  times  drive  them  near  the  haunts 
of  man.  No  attempt  has  ever  been  made  to  do- 
mesticate them.  They  are,  as  you  know,  not 
indigenous  to  the  island,  and  probably  will  never 
flourish,  as  they  have  no  opportunity  for  indulging 
in  their  favourite  habit  of  migrating  twice  a year. 
A perfect  skin  and  antlers  would  be  highly  valued 
by  naturalists ; two  pelts,  probably  much  muti- 
lated, were  sent  to  the  stores,  in  1872,  and  were 
valued  at  about  12s.  each. 

Foxes. — The  only  furs  which  the  island  produces 
are  those  of  foxes.  Whole  chapters  of  light  litera- 
ture have  been  filled  with  impossible  descriptions 
of  the  colours,  the  varieties,  and  the  fishing  and 
fowling  tricks,  of  the  Icelandic  fox.  Putting 
aside  romance,  there  are  two,  or  perhaps  three, 
differently  coloured  robes  brought  to  market. 
First,  because  most  common,  may  be  mentioned 
the  white,  or  arctic  fox.  Dr.  Foster  has  kindly 
permitted  me  to  exhibit  a specimen  of  this  hand- 
some fur.  A more  rare  and  valuable  variety  is 
the  “blue,”  or  ruddy-brown.  A few  out  of  a 
number  which  I procured,  after  lying  for  months 
in  a damp  store,  realized  the  following  prices  : — 
Two  blue,  7s.  fid.  each;  one  blue  (darker),  20s.; 
six  white,  5s.  each.  The  purchaser  stated  ordinary 
quotations  to  be : — White,  5s.  to  10s.;  blue,  lOs. 
to  30s.,  according  to  the  quality,  colour,  &c.  On 
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the  other  hand,  a furrier,  who  dressed  Dr.  Foster’s 
pelts,  valued  the  blue  at  70s.,  and  the  best  white 
at  18s.  each.  The  local  prices  are  about  18s.  for 
blue,  and  4s.  for  white. 

Eider-down. — The  birds  of  Iceland  yield  a num- 
ber of  products  conspicuous  for  utility  rather  than 
appearance.  Foremost  is  the  well-known  beautiful 
down  obtained  from  that  most  homely  dame,  the 
eider-duck.  The  birth  of  the  eider-down  industry 
may  be  traced  to  the  British  trade  in  the  fifteenth 
and  sixteenth  centuries,  since  which  time  it  has 
continued  to  thrive.  The  birds  reach  the  shores  of 
the  island  in  May  and  June,  frequenting,  year  by 
year,  the  same  low  islets  in  the  firths  and  estuaries, 
and  are  never  found  in  inland  waters.  Their 
favourite  haunts  are  the  holmes  in  the  Brei^ifjor'Sr, 
the  Isafjoi^r,  the  Faxafjoi'Sr,  and  at  the  mouth  of 
the  Laxa  in  the  Skjalfandi.  The  duck  lines  her 
nest  with  the  down  plucked  from  her  own  body, 
and  lays  four  to  six  eggs.  These,  together  with  the 
down,  are  partially  removed,  whereupon  a further 
two  to  four  eggs  are  laid,  accompanied  by  an  extra 
plucking  of  down;  again  the  nestis  robbed,  as  before, 
and  a third  time  it  is  replenished  by  the  bird,  only 
to  be  re-appropriated.  After  the  third  robbing,  the 
drake  adds  a contribution  of  about  1^  oz.  of  whiter 
down ; further  molestation  will  drive  the  birds  away. 
Three  nests  are  reckoned  to  give  about  lb. of  duck 
down,  the  price  of  which  has  declined  within 
the  last  year  or  two  from  18s. — 19s.  to  8s. — 9s. 
a pound.  The  reason  of  this  is,  doubtless,  to  be 
found  in  the  competition  experienced  from  the 
“arctic  down”  quilts,  stuffed  with  common  duck 
feathers  from  Holland,  eked  out  with  silk  waste, 
and  less  honest  substitutes.  A real  down  coverlet 
weighs  only  1^  lb.,  and  cannot  be  quilted ; the  so- 
called  “ down  quilts  ” weigh  4^  lb.,  without  being 
half  so  warm.  Eider-down  is  cleaned  by  a rude 
process  introduced  from  England.  It  is  stirred 
about  by  a stick,  in  a sieve  made  of  yarn;  the 
coarse,  or  “ tangle”  down,  and  the  impurities  pass 
through,  while  the  fine  or  “grass”  down  remains 
above.  The  operation,  which  affords  a winter  oc- 
cupation, reduces  the  weight  by  about  one-half. 
The  fine  portion  only  is  used  in  coverlets,  the 
coarse  is  employed  in  feather  beds  and  pillows. 
The  down  from  dead  birds  is  almost  valueless. 
The  total  yearlyproduct  has  been  placed  at  6,0001b., 
representing  a money  value  of  £5,000  ; individual 
farmers  realise  £150  to  £200  annually  from  this 
source. 

Feathers. — The  feathers  of  gulls,  guillemots, 
puffins,  and  other  sea- fowl,  when  cleansed  from 
parasites,  are  exported  to  the  amount  of  20,0001b.  to 
40,000  lb.  annually.  The  bodies  of  these  birds  are 
a very  important  item  in  the  bills  of  fare  of  the 
natives  of  Grimsey  and  the  Vestmannaeyjar,  and 
the  feathers  are  one  of  their  chief  sources  of  in- 
come. Ptarmigan  feathers  are  much  superior  in 
all  respects,  but  are  in  a minority,  as  these  birds 
are  mostly  exported  unplucked,  packed  in  paper, 
and  sprinkled  with  salt.  About  six  tons’  weight  of 
these  delicious  game  were  exported  to  Denmark 
in  1865.  They  are  unmercifully  shot  and  snared 
by  the  natives,  who  would  reap  far  greater  profit 
by  leaving  them  as  an  attraction  for  British  sports- 
men. 

Fisheries. — It  is  unquestionable  that  Iceland’s 
greatest  resources  lie  in  her  fisheries,  and  especially 
in  her  sea  fisheries.  These  form  the  great  main- 


stay of  the  population,  and  for  centuries  past 
they  have  attracted  the  attention  of  foi'eigners. 
At  one  time,  we  took  the  lead  in  reaping  these 
harvests,  and,  in  James  the  First’s  day,  we  had. 
150  fishing  smacks  in  Icelandic  waters  ; latterly,  we 
have  allowed  other  nations  to  displace  us,  and  the 
French  are  now  almost  monopolising  this  daring 
industry,  finding  in  it  an  excellent  school  for  some 
thousands  of  sailors. 

Cod. — The  sea-fisheries  are  of  three  kinds : — Cod, 
shark,  and  whale.  The  cod,  which  swarm  around 
the  coasts  of  Iceland,  do  not  appear  to  be  migra- 
tory, as  they  are  to  be  found  in  more  or  less  close 
proximity  at  all  seasons.  The  principal  native 
fishery  is  on  the  south  and  west  coasts — at  least,  as 
regards  export ; the  inhabitants  of  the  northern 
and  eastern  districts  are  so  much  occupied  with 
sheep  and  pony  rearing,  as  to  have  no  time  for 
catching  more  than  enough — and  often  not  enough 
— fish  to  supply  their  own  needs.  Foreigners  fre- 
quent all  parts,  and,  having  much  superior  vessels, 
are  able  to  follow  the  fish,  which  gives  them  a 
great  advantage  over  the  natives.  The  winter  and 
spring  fishings  furnish  the  large  fat  cod,  which  is 
prepared  for  export ; the  summer  fishing  yields 
only  small  cod,  colefish,  haddock,  and  halibut, 
which  are  smoked,  dried,  or  salted,  for  local  use. 
The  fish  are  taken  by  drift-nets,  deep  -sea  or  hand 
lines,  and  long  lines.  The  first  are  used  only  in 
the  southern  part  of  the  Faxafjorhr,  between 
Hafnarfjorhr  and  Skagi,  where  the  fishermen 
anchor  in  18  to  20  fathoms.  Netting  ceases  about 
mid- April,  and  is  followed  by  deep-sea  or  hand 
lines,  furnished  with  French  hooks,  where  the  old 
Icelandic  hook,  20  inches  long,  and  2|  lines  broad, 
does  not  survive.  Ordinary  line  fishing  is 
resorted  to  when  the  other  plans  fail,  and, 
like  the  last  described,  is  usual  on  all  the  coasts.  To 
a strong,  thick  line,measuring  1 to  4 “ lengths”  of 
60  fathoms  each,  are  spliced,  at  intervals  of  6 to  9 ft., 
hanging  lines.  Oft.  long,  furnished  with  English 
tinned  hooks  (No.  5),  and  baited  Avith  mussels,  &c<- 
They  are  sunk  across  the  mouths  of  firths  and 
streams,  and  are  taken  up  twice  or  thrice  daily.. 
On  the  treatment  of  the  fish  depends,  in  a great 
measure,  its  market  value  for  export.  The  belly  of 
the  live  fish  is  first  ripped  up  from  head  to  tail ; 
the  head  is  cut  off,  and  the  entrails  are  removed, 
the  liver  and  roe  being  carefully  preserved;  the- 
back-bone,  down  to  the  third  j oint  below  the  navel , 
is  next  cut  out ; and  the  carcase  is  washed  in  sea- 
water, and  placed  in  salt,  224  lb.  of  the  latter 
sufficing  for  about  352  lb.  of  fish.  After  lying 
three  or  four  days,  the  fish  are  taken  out,  well 
washed  in  sea-Avater,  and  laid  out  on  the  rocks, 
like  laundry  linen,  to  dry.  They  need  frequent 
turning,  and  must  be  protected  from  dust  and  wet.. 
When  dry,  they  are  stacked  in  piles,  ready  for 
shipment.  The  best  brands  go  to  Spanish  ports, 
under  the  name  of  “ Bildals  clip  fish,”  and  com- 
mand a high  price — so  much  as  4d.  a pound  in  the 
cargo.  The  inferior  qualities  supply  Danish, 
English,  German,  and  Mediterranean  markets.  The 
exports,  in  ordinary  years,  are  about  2,500  tons  ; in 
good  years,  3,500  tons.  Besides  the  fish  shipped 
by  Icelanders  to  foreign  countries,  a much 
larger  quantity  is  caught  by  foreigners ; and 
almost  as  much  is  consumed  on  the  spot,  forming 
' the  daily  food  of  the  inhabitants.  For  home  use, 
' the  cod  is  split  along  the  back  and  hung  up,  un- 
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salted,  to  dry  in  “ wind-houses  ; ” it  thus  acquires 
a peculiar  shrivelled  appearance,  and  an  equally 
peculiar  toughness,  which  gives  it  the  well-merited 
name  of  “hard-fish.”  Every  traveller  has  re- 
marked the  primitive  anvil  and  hammer  of  basalt 
standing  before  the  door  of  all  Icelandic  houses, 
which  serves  to  partially  disintegrate  the  fibrous 
mass ; but,  even  after  that  ordeal,  its  hardness  is 
such  as  to  Avear  down,  in  a most  perceptible 
manner,  the  teeth  of  those  who  eat  it.  Haying 
lived  on  it  for  six  months,  I can  recon j mend  it  as 
being  highly  nutritious,  and  fairly  digestible  when 
sufficiently  masticated.  An  idea  of  the  import- 
ance of  Iceland’s  cod  fisheries  may  be  gained  from 
the  fact  that  10,000  fishermen  (out  of  a total  popu- 
lation of  about  70,000)  are  engaged  in  them  at  one 
time  ; besides  these,  they  occupy  an  almost  equal 
number  of  foreigners,  the  value  of  the  French 
catch  being  over  five  million  francs  yearly.  It  is 
computed  that  a vessel  of  60  tons,  with  a crew  of 
12,  may  earn  a profit  of  £445  in  a single  season’s 
cod-fishing.  Until  the  recent  introduction  of  coin 
into  Iceland,  fish  formed  the  standard  of  value; 
and  the  national  flag  adopted  by  the  rebels, 
Phelps  and  Jorgensen,  w^as  emblazoned  vrith  three 
split  cod-fisb. 

Cod-Jiver  Oil. — In  addition  to  its  flesh,  the  cod 
yields  two  products,  which  must  not  be  overlooked 
— liver- oil  and  roe.  The  former  is  prepared 
by  allownug  the  liver  to  lie  in  tubs  till  the  bulk  of 
the  oil  exudes  ; this  is  carefully  skimmed  off,  and 
forms  the  best  quahty.  The  livers  are  then  gently 
boiled,  to  remove  the  remaining  portions  of  oil. 
The  annual  exports  of  this  valuable  commodity, 
W'hich  is  not  always  innocent  of  admixture  with 
equally  efficacious  shark-oil,  are  about  10,000 
barrels,  valued  at  about  50s.  each.  Cod-roes, 
salted  and  dried,  are  largely  used  as  ground-bait, 
especially  in  the  Bay  of  Biscay,  and  are  shipped 
from  Iceland  to  the  extent  of  about  1,200  barrels 
per  annum.  The  price  is  about  11s.  a barrel.  The 
large  quantities  of  fish-refuse,  easily  convertible 
into  a highly  nitrogenous  manure,  worth  as  much 
as  £12  a ton,  is  neither  exported  nor  applied  locally, 
but  is  left  on  the  beach  to  poison  the  air. 

Shark-oil. — The  shark,  indigenous  to  the  Ice- 
landic and  Xorwegian  waters,  averages  about 
15  ft.  in  length,  though  it  sometimes  reaches  25  ft. 
In  April  it  is  found  near  the  land,  in  60  to  70  fathoms 
of  water ; later  in  the  season  it  goes  sea^vards.  In 
summer  it  is  caught  onthewestcoast,  in  200  fathoms 
of  w'ater;  on  the  north,  where  it  seeks  the  edge  of 
the  ice,  in  fully  300  fathoms ; on  the  east,  seldom 
deeper  than  80  fathoms.  The  lines  used  are  deep- 
sea  log-lines,  ending  w'ith  three  fathoms  of  chain, 
weighted  in  the  middle  with  from  10  to  13  lbs.  of 
lead,  and  furnished  with  a 6-inch  iron  hook, 
notched  to  hold  the  bait  ; the  latter,  which 
is  made  to  cover  the  hook,  may  be  young 
seal  blubber,  or  horseflesh  smoked  and  soaked 
in  blood.  'When  hauled  up,  the  shark  is  robbed 
of  its  liver;  the  carcase  is  retained  at  the  ship’s 
side,  principally  in  order  that  it  shall  not  spoil  the 
fishing.  Though  the  flesh,  properly  treated,  forms 
a wholesome,  if  not  savour^’’,  meat,  no  trouble  is 
taken  to  preserve  it.  The  livers  are  placed  in 
barrels  in  the  hold  of  the  snip,  and,  on  reaching 
shore,  are  deprived  of  their  oil  by  heating  in  iron 
vessels.  Most  visitors  will  remember  the  boiling- 
down  establishment  near  Akureyri.  The  first 


boiling  gives  light  train  oil ; the  second,  common 
or  dark.  There  is  abundant  room  for  improve- 
ment and  economy  in  the  conduct  of  the  process. 
The  yield  of  oil  is  usually  reckoned  at  two  barrels, 
or  70  gallons,  from  every  three  livers.  The  value 
of  the  livers  is  37s.  to  50s.  a barrel ; that  of  the 
oil,  55s.  to  125s.  a barrel.  The  chief  markets  for 
the  oil  are  Sweden  and  Germany,  where  it  is 
largely  used  in  the  tanneries ; before  the  intro- 
duction of  gas,  Copenhagen  was  illuminated  by 
this  oil. 

Carcase,  Skin,  and  Gall  of  Shark. — The  carcase 
of  the  shark  is  worth  about  7s.  Od.  as  food.  The 
skin,  pegged  out  to  dry,  is  used  as  a cheap  but 
inefficient  substitute  for  seal  or  sheep  skin  in 
shoe-making.  The  gall  is  used  as  soap.  The 
annual  export  of  train  oil  is  about  5,000  barrels. 
In  1806,  the  export  of  salted  shark  skins  reached 
1,568  pieces;  since  then,  they  have  not  figured 
in  the  returns. 

Whale-oil. — The  whale  fishery,  in  former  times  a 
chief  item  in  the  local  industries,  is  now  well-nigh 
extinct.  It  is  not  followed  as  a calling  by  the 
natives,  except  when  they  find  a “school”  in  a firth, 
and  can  drive  them  ashore  ; and  no  great  success 
seems  to  have  attended  the  efforts  of  the  enter- 
prising American  who  included  small  cannon  and 
explosive  shells  among  his  fishing  tackle.  The 
four  kinds  of  whale  distinguished  by  the  natives 
are  : — The  Greenland  whale,  found  on  the  norths 
coast;  the  long- finned  wffi ale,  yielding  the  most  and 
best  oil ; the  herring  whale;  and  Bcdcena  rostrata, 
the  smallest,  formerly  often  found  far  up  the  firths., 
especially  on  the  north-west  coast.  The  quantity  - 
of  oil  from  each  whale  varies  from  50  to  100  barrels  ;. 
the  belly,  containing  no  blubber,  is  sometimes  used 
for  food. 

Skin  and  Oil  of  Seal.— The  hide  of  the  common 
seal,  not  the  long-haired  variety,  is  prized  by  the 
natives  as  affording  them  the  best  and  most  durable 
leather.  The  carcase  also  yields  a valuable  oil. 
The  animals  are  shot  from  boats,  and  give  most 
remunerative  sport. 

Sedmon. — Another  valuable  resource,  hitherto 
shamefully  abused,  is  the  salmon  fishery.  Yetting^ 
spearing,  andother  barbarous  methods  of  taking  the 
fish  have  been  carried  to  such  excess  in  some  streams 
as  to  make  their  name — “ salmon- water  ” — an 
empty  mockery.  Instead  of  providing  ladders  in 
the  many  falls,  and  otherwise  inducing  the  fish  to^ 
ascend  the  streams  to  spawn,  the  one  object  sought 
is  the  capture  of  every  fin  that  shows  itself. 
Since  1624,  salmon  has  figured  as  an  export;  in 
1858,  one  river  yielded  22,0001b.;  and,  in  1870, 
more  than  100  tons  of  salted  salmon  were  shipped 
to  foreign  ports.  The  Icelanders  have  yet  to  learn 
that  much  more  profit  may  be  gained,  both  directly 
and  indirectly,  by  letting  out  their  streams,  as  in 
Norway,  to  English  fly-fishers,  than  by  contracting 
with  fish-curers.  Salmon  fishing  is  the  one  great 
attraction  the  island  offers  to  sportsmen,  and  has 
been  fully  discussed  in  my  book.* 

Forestry. — Agriculture  in  Iceland  is  at  zero. 
At  one  time,  the  island  was  well  wooded,  and 
supplied  itself  largely,  if  not  entirely,  with  cereals. 
But  deforestation,  especially  in  these  latitudes, 
speedily  results  in  an  inferior  climate  and  a sterile 
soil,  and  every  grain  of  corn  is  now  imported  from 


* “The  Home  of  the  Eddas.”  S.  Low,  1879. 
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Denmark.  The  greatest  and  most  permanent 
benefit  that  could  be  conferred  upon  the  island 
would  be  the  planting  of  hardy  trees  in  favoured 
spots.  In  an  official  report,  made  several  years  since, 
I read  that  the  Danish  Government  intended  to 
encourage  forestry  in  Iceland ; but  1 have  never 
heard  of  or  met  with  any  new  plantations,  and 
tlie  project  is  so  opposed  to  the  ordinary  spirit  of 
the  relations  betvreen  the  mother  country  and  her 
colony  that  I regard  the  statement  as  a fable. 

Iceland  Moss. — There  is  just  one  vegetable  which 
calls  for  notice,  if  only  for  the  sake  of  dispelling 
popular  illusions — I refer  to  the  so-called  “ Iceland 
moss.”  It  is  puzzling  to  understand  how  so  inap- 
propriate a name  came  to  be  conferred  on  this  useful 
drug.  The  learned  authors  of  the  “ Pharmaco- 
graphia  ” explain  the  term  “moss”  as  being 
“ generally  applied,  in  Scandinavia  and  Iceland,  to 
the  cryptogams.”  As  regards  Iceland,  at  least, 
this  is  quite  wrong.  The  Icelandic  word,  “ mosi,” 
is  specially  applied  to  a moss  or  peat  bog ; the 
Icelandic  name  of  the  Iceland  moss  may  be  trans- 
lated “ fell-grass,”  the  term  “ grass  ” being  applied 
primarily  to  any  herbage  as  opposed  to  trees;  then 
especially  to  herbs  with  healing  powers;  while  the 
prefix  “ fell,”  or  mountain,  obviously  alludes  to  the 
habitat  of  the  plant.  “Grass-gathering ” is  a 
regular  occupation  for  the  less  robust  members  of 
the  family,  during  the  early  summer  months,  and 
necessitates  a period  of  purely  nomadic  life  among 
the  hills.  One  of  the  scenes  in  the  modern  Icelandic 
drama,  “The  Outlaws,”  islaidin  the  mist  that  sur- 
rounds a party  of  “ grass- gatherers.”  Neverthe- 
less, the  production  of  the  drug  does  not  nearly 
suffice  for  local  needs,  and  none  is  exported.  As 
it  grows  abundantly  in  Greenland,  Spitzbergen, 
Siberia,  and  Continental  Scandinavia — notably 
Sweden,  whence  it  is  exported — the  name  is  alto- 
gether misleading. 

SvJphur.  — Turning  now  to  the  mineral  products 
of  Iceland,  the  first  "which  claims  our  attention  is 
sulphur.  The  7idmar,  or  pits  of  living  sulphur, 
scattered  over  considerable  districts  of  the  island, 
have  been  the  theme  of  every  author ; wise  men 
from  the  East,  journalists,  naturalists,  tourists, 
traders,  and  missionaries,  all  have  added  their 
mite— superstitious,  pseudo-scientific,  orromantic — 
to  the  mass  of  mis-statements  concerning  this  most 
simple  i)henomenon.  Some  surprise  has  been  ex- 
pressed that  I did  not  enter  fully  into  this  subject 
in  my  book ; the  omission  arose  entirely  from  a 
regard  for  the  delicate  nerves  of  reviewers.  Capt. 
Burton’s  fine  work  smelt  so  strongly  of  brimstone 
that,  to  the  Edinburgh  Eeviewer,  it  recalled  all 
the  horrors  of  the  popular  nursery  remedy,  minus 
the  trencle ; and,  despite  all  my  efforts  to  please,  a 
critic  in  the  “Academy”  groans  under  what  he 
calls  the  “oppressive  atmosphere  of  boozing  and 
dirt”  that  “pervades  the  whole  volume,  and 
leaves  an  unpleasant  taste  in  the  mouth  when  it  is 
finished.”  Clearly,  the  addition  of  sulphur  fumes 
might  have  proved  serious  in  his  case. 

It  is  not  my  intention  to  bore  you  with  any 
exidanation  of  the  conditions  attending  the  forma- 
tion of  vents  of  sulphur  vapour,  even  although 
a clever  paper  like  Nature  (vol.  xxi.,  pp.  89-132) 
has  yet  to  learn  the  differences  between  earth- 
quakes, eruptions,  and  fumaroli.  Neglecting, 
therefore,  the  questions  of  how,  why,  and  whence 
the  sulphur  comes,  the  chief  points  for  considera- 


tion will  be — (1)  What  are  the  peculiarities  of  its 
occurrence  ? and  (2)  what  are  the  best  means  of 
getting  it  to  market  ? The  subject  is  rendered 
doubly  interesting  at  this  moment,  from  the  fact 
that  chemical  manufacturers  have  recently  discussed 
a combination  to  develop  new  sources  of  sulphur,  in 
consequence  of  the  ring  formed  by  the  pyrites  com- 
panies. The  principal  localities  where  sulphur  is 
found  are  the  Hlifiarnainar,  the  Kraflanamar,  the 
Fremri-namar,  at  peistareykir,  and  at  Krisuvik, 
besides  minor  quantities  at  Ilengill,  and  other 
spots.  I have  spent  more  or  less  time  at  all  these 
places,  but  my  chief  experience  has  been  with  the 
four  first-named.  The  mode  of  occurrence  is  in  all 
cases  the  same.  Vapours  are  emitted  in  abundant 
clouds  from  vents  and  fissures  in  the  earth’s  crust ; 
and  around  these  openings  are  formed  deposits  of 
“flowers  of  sulphur,”  or  sulphur  in  a very  finely 
divided  state. 

I am  aware  that  it  is  the  fashion  to  describe  the 
sulphur  mines  of  Sicily  and  the  sulphur  diggings  of 
Iceland  on  parallel  lines.  For  all  practical  con- 
siderations, however,  they  are  as  distinct  as  a 
coal-seam  and  a forest.  The  Sicilian  mines  consist 
of  deposits  formed  in  past  geological  ages,  now 
lying  at  great  depths,  and  utterly  devoid  of  repro- 
ductive power ; the  Icelandic  beds,  on  the  other 
hand,  are  the  work  of  to-day,  lie  on  the  very 
surface  of  the  ground,  and  live  and  grow 
with  unabated  energy,  replacing  the  deposit 
as  fast  as  it  is  removed.  It  is  not  sur- 

prising, therefore,  that  the  minerals  themselves 
show  no  analogy,  beyond  the  fact  that  sulphur  is 
present  in  both.  From  these  two  samples,  which 
are  not  intended  to  illustrate  the  relative  richness 
of  the  deposits,  everyone  can  see  for  himself  how 
little  resemblance  exists.  The  Sicilian  is  a hard 
mass  of  sulphur-impregnated  rock  ; the  Icelandic 
is  a sulphur  powder,  more  or  less  contaminated 
with  foreign  materials.  The  area  comprised  in  the 
Icelandic  sulphur  districts  collectively  amounts  to, 
perhaps,  a dozen  square  miles  ; but  it  must  not  be 
supposed  that  the  whole  of  this  is  equally  produc- 
tive. The  photographs  on  the  table  will  give  an 
ideal  impression  of  the  sulphur  grounds  ; the  green 
spots  indicate  the  live  vents.  In  a very  recent 
consular  report,  it  is  stated  that  an  Edinburgh  firm 
now  has  the  whole  of  the  brimstone  trade  of  the 
island  in  its  hands.  This  is  emphatically  incorrect, 
and  a good  opening  still  exists  for  anyone  who 
will  learn  wisdom  from  experience.  In  search- 
ing the  history  of  the  working  of  these  beds, 
it  will  be  found  that  the  chief  causes  of  failure, 
when  it  has  occurred,  have  been  constitutional 
defects  in  the  associations  formed  for  the  purpose, 
and  ignorance  of  the  requirements  of  the  case. 
The  sulphur  itself  has,  in  no  instance,  been 
wanting ; indeed,  it  is  being  constantly  renewed. 
It  forms  a layer  of  varying  thickness,  covered 
by  an  earthy  crust,  and  underlaid  by  clays, 
containing  sulphur  mixed  with  various  acids 
and  salts.  The  sulphur  layer  is  invariably  very 
wet,  in  consequence  of  the  steam  condensed  among 
it.  The  sulphur  crystals  are  almost  absolutely 
pure,  but  the  simultaneous  formation  of  other 
minerals,  such  as  gypsum,  and  various  accidents 
of  broken  surface,  wind,  wash,  &c.,  help  to  create 
a mechanical  admixture  of  impurities  ; so  that  the 
bodily  removal  of  the  whole  sulphur  layer  would 
yield  a product  containing  about  two-thirds  sulphur 
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to  one-tliird  impurities.  Ingenious  plans  have 
been  devised  for  separating  these  impurities.  Two 
or  three  centuries  ago,  when  the  wars  of  Scandinavia 
were  kept  alive  Avith  gunpowder  made  from  Ice- 
landic sulphui’,  the  method  in  vogue  was  to  melt 
the  crude  mineral  wdth  train  oil ; the  latter,  taking 
up  the  earthy  matters,  Avas  easily  skimmed  off  the 
surface.  The  site  of  the  refinery  at  Husavik  may 
still  be  pointed  out,  and  deserves  a visit ; but  let 
us  hope  that  visitors,  finding  stray  remnants  of  the 
mineral,  Avill  not,  like  the  Edinburgh  Eeviewer, 
straightAvay  enlarge  upon  the  “sulphur  mines  of 
HusaA’ik.” 

The  company  which  worked  the  northern  dig- 
ings  decided  against  refining  of  any  kind,  a notion 
being  current  that,  with  sufficient  care,  the  sulphur 
might  be  gathered  in  a clean  state,  apart  from 
mineral  impurities.  Practice  demonstrated,  how- 
ever, that  the  operation,  Avhich  appeared  so  easy  in 
collecting  pocket  specimens,  was  exceedingly 
tedious  and  costly  when  the  quantity  had  to  be 
reckoned  by  tons,  AAffiile  more  sulphur  had  to  be 
left  than  Avas  extracted.  Moreover,  the  dampness 
and  fineness  of  the  material,  coupled  Avith  the 
vicissitudes  of  climate  and  transport,  rendered  the 
gathered  mass  a dirty,  wet  poAvder.  A cargo  sent 
home  resembled  that  contained  in  the  bottle.  Its 
puhx'iulent  condition  unfitted  it  for  sulphuric  acid 
manufacture,  and  its  impurity  AAms  a bar  to  its  use 
for  gunpoAA'der.  It  AAms  forced  upon  the  market 
Avhen  stocks  were  heavy  and  prices  exceedingly 
low,  and  it  barely  found  a buyer  at  a figure  that 
covered  its  cost.  Instructions  Avere  then  sent  to 
smelt  the  crude  sulphur  in  calcaroni,  as  is  done  in 
Sicily  to  this  day;  one  moment’s  thought  Avould 
have  shown  the  absurdity  of  attempting  to  smelt 
a heap  of  Avet  poAvder  in  a country  Avhere  there  is 
no  fuel. 

It  lemains  to  suggest  some  improvement  upon 
former  plans.  In  the  first  place,  I would  advise 
the  removal,  from  each  pit,  of  all  the  sulphur  earth, 
to  be  treated  Avith  bisulphide  of  carbon,  in  order  to 
dissolve  out  the  sulphur.  Before  subjection  to  the 
bisulphide  of  carbon,  the  sulphur  earth  Avould 
require  drying  ; but  this  might  be  economically 
managed  by  utilising  the  abundant  natural  heat  of 
the  steam  emitted  all  around,  in  some  such  way  as 
the  Avell-knoA\m  arrangement  for  concentrating  the 
boracic  acid  solutions  in  the  Maremma  of  Tuscany. 
Sulphur  extracted  by  the  bisulphide  process 
is  said  to  be  preferred  by  gunpowder-makers  and 
others,  and  has  a much  higher  market  value  than 
the  best  Sicilian  produce.  The  refuse  earth  may 
be  retunied  lightly  to  the  pits,  so  as  to  serve  again 
as  a filter  and  condenser  for  the  escaping  gases ; 
but  I Avould  suggest  a trial  of  the  plan  long  ago 
pointed  out  by  Dr.  Foster,  that  of  building,  over 
the  vapour- vents,  suitably  ventilated  chambers, 
constructed  of  the  ever-abundant  basaltic  blocks,  in 
order  to  collect  the  future  deposit  as  “flowers  of 
sulphur,”  the  most  valuable  form  of  the  mineral. 

The  summer  months  should  be  devoted  to  ship- 
ping the  produce,  which  may  be  collected  and 
prepared  at  all  seasons.  The  transport  of  the 
refined  sulphur  to  the  port,  so  far  from  being  the 
great  undertaking  which  some  people  prophesied, 
may  actually  be  made  a source  of  profit — at  least, 
in  the  case  of  the  northern  diggings,  which  are 
the  farthest  inland.  A tramvvay  is  to  be  con-  * 
demned  absolutely ; it  would  be  exceedingly  ex- 


pensive to  build ; it  would  cost  a fortune  to  keep 
in  repair;  and  it  would  be  useless  and  unused  for 
eight  months  out  of  the  twelve.  The  island  possesses 
its  own  transport  system,  to  which  the  natives  are 
accustomed ; it  can  accomodate  itself  to  the  AvayS* 
even  Avhen  they  are  such  as  is  indicated  in  this^- 
sketch  ; it  can  be  increased  or  diminished  according 
to  need ; and  it  will  cost  nothing  for  repair.  Tl\c 
basis  of  all  transport  in  Iceland  must  be  the  Ice-- 
laudie  ponies.  They  should  be  bought  in  early 
summer,  worked  during  the  season,  and  finally 
shipped  to  this  country,  where  they  will  fetch 
a price  more  than  sufficent  to  liquidate 
their  first  cost,  their  keep,  and  their  frciglit. 
Can  Ave  wonder  that  the  Icelanders  gave  vent  to 
their  Avit,  Avhen  it  was  seriously  proposed  to  take 
donkeys  and  coster-barroAvs  to  the  island,  to  cany 
the  sulphur  to  the  coast  ? The  pony  trade  is  well 
established,  and  profitable;  still  greater  benefit 
may  be  gained  by  combining  sulrffiur  and  ponies. 

Gold  and  Silver. — “ In  Iceland,”  says  a scientiMc 
journal,  “gold  has  been  found  in  masses.”  If  by 
“ masses”  is  meant  specks  visible  by  the  aid  of  a 
microscope,  the  statement  may  pass  for  a fact. 
Precious  metals  do  certainly  exist  in  more  than 
one  locality ; for  instance,  a mineral  found  in  tlio 
Fremri-namar  yielded,  on  analysis,  9’ 19  dwt.  of 
gold,  and  14  oz.  14  dwt.  of  silver,  to  the  ton,  and 
elseAvhere  appreciable  proportions  of  silver  have 
been  met  Avith,  in  palagonite  and  trachyte.  Xo 
attempt  has  been  made  to  ascertain  their  extent. 

Iceland  Spar. — The  double-refracting  variety  of 
calcareous  spar  is  a special  feature  in  the  mincial 
economy  of  the  island.  It  is  found  near  the 
Eskifjdr'Sr,  in  a bed,  in  partially  transformed 
basalt.  The  native  veins  of  spar  are  principally' 
composed  of  the  common  Avhite  calcite,  the  trans- 
parent variety  being  found  only  in  cavities  in  the 
former,  enveloped  in  red  clay  and  a coating  of 
yelloAvish  calcite.  Pure  specimens  are  valued  for 
optical  instruments,  and  for  cabinets  ; when  large, 
they  feteh  fancy  prices ; smaller  samples  are  valued 
at  about  Is.  to  Is.  6d.  a pound.  For  the  bulk  of 
the  product,  another  application  is  found,  for  it  is 
imported  to  Newcastle  in  cargoes,  selling  at  30s.  a 
ton,  and  upAvards.  Several  samples  are  exhil  ited. 
The  lessee  of  the  property  pays  a rental,  of  AvLich.4 
three-fourths  go  to  the  Church,  and  the  remaining 
fourth  to  the  Crown  ; some  years  ago,  the  latter 
share  Avas  offered  for  sale  at  £2,500. 

Other  Minerals. — Chalcedonies  and  zeolites  are- 
spoken  of  by  every  traveller ; tons  maybe  collected 
of  such  as  are  on  the  table,  but  they  possess 
neither  value  nor  beauty.  The  lignite  beds 
are  of  local  importance  only,  as  supplying 
much-needed  fuel ; we  must  doubt  the  author 
who  would  carve  ornaments  from  it  equal 
to  jet.  Abundance  of  basalt,  for  millstones, 
may  be  got  on  almost  every  shore.  Pumice  and 
other  volcanic  ejecta  might  be  utilised  in  the  manu- 
facture of  the  finest  hydraulic  cements,  in  the  same 
way  as  the  kindred  pozzuolana  of  Italy,  and  Trass 
of  the  Ehine. 

Manufactures. — The  manufacturing  industry  of 
Iceland  is  confined  to  woollen  fabrics.  In  1869, 
the  island  exported  over  100,000  jjuirs  of  socks  and 
stockings,  and  more  than  55,000  pairs  of  gloves. 
Thanks  to  painstaking  hand  labour,  their  produc- 
tions in  this  way  are,  as  will  be  acknowledged 
from  the  samples  on  the  table,  singularly  good. 
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The  murret- coloured  stockings,  made  of  ordinary 
undyed  wool,  are  superior,  but  not  superlative ; 
such  may  be  bought  at  any  farm  for  Is.  6d.  a pair. 
The  black  specimen,  made  of  white  wool  dyed,  is 
of  much  coarser  workmanship,  andinferior  material; 
these  stockings  are  sold,  undyed,  for  sailors’  wear, 
at  9d.  to  Is.  a pair.  The  thick  padding  on  the 
feet  is  added  to  form  a sole.  In  the  rigours  of  an 
Icelandic  winter,  boots  are  out  of  the  question ; but, 
with  two  or  three  pairs  of  fine  stockings,  and, a pair 
of  these  to  pull  on  over  the  trousers,  travel  through 
snow  and  ice  is  rendered  comfortable. 

Gloves  are  almost  always  made  fingerless,  but 
with  two  thumb- stalls.  The  object  of  the  second 
stall  is  to  render  the  glove  equally  useful  for  either 
hand,  and  to  distribute  the  wear ; it  is  not,  as  an 
observant  traveller  has  recorded,  intended  to  ac- 
commodate the  little  finger.  These  gloves,  known 
as  “ sea- gauntlets,”  are  the  constant  companions 
of  the  islanders  at  all  seasons,  but  especially  when 
fishing,  and  are  much  prized  by  foreign  sailors. 
The  advantage  of  not  separating  the  fingers  is 
readily  acknowledged  when  the  cold  is  such  as  to 
demand  the  wearing  of  three  pairs  of  gloves  at 
once.  Fingered  gloves  are  never  used  locally,  and 
their  numerical  proportion  is  not  one  to  a thousand 
of  the  others. 

There  remains  to  be  mentioned  the  well-known 
home-sjDun  cloth,  called  “va'Smal,”  a corruption  from 
‘ ‘ vat^mal,”  signifying  ‘ ‘ stuff-measure,”  from  the  fact 
of  its  forming  a standard  of  value  and  barter,  before 
the  introduction  of  coin.  The  word  has  been  still 
further  corrupted  to  “wadmal”in  the  Orkneys 
and  Sbetlands,  and  “wadmill”  in  England; 
while  the  first  half  of  the  word  re- appears  in  the 
term  “ weeds”  (i.e.,  widows’  weeds,  and  not  to  be 
confounded  with  the  botanical  word,  which  is  of 
different  origin).  Common  wadmal,  like  the 
sample  shown,  costs  about  Is.  6d.  to  Is.  9d.  a yard. 
Better  qualities  are  made,  notably  in  the  wool- 
growing district — the  north-east — costing  2s.  to 
2s,  6d.  for  middling,  and  2s.  9d.  to  3s.  3d.  for  the 
finest.  It  is  warm,  durable,  and,  in  a measure, 
waterproof  ; it  is  commonly  dyed  grey  or  black.  A 
few  knitted  jerseys  also  are  annually  exported. 

Impoet  Teade. 

The  principal  productions  of  the  island  having 
been  exhausted,  it  will  be  appropriate  to  devote  a 
few  words  to  its  wants  in  the  way  of  foreign 
articles.  This  will  be  the  more  evident  when  it  is 
remembered  that  the  whole  trading  system  is  one 
of  barter,  and  that  the  merchant  who  buys  local 
wares  may  double  his  profits  by  supplying  the 
needs  of  the  islanders.  Indeed,  the  sulphur  diggings, 
even,  may  be  worked  much  more  cheaply  and  profit- 
ably in  conjunction  with  a store.  As  to  the  sound- 
ness of  the  Icelandic  trade,  no  doubt  need  be 
created  by  the  failure  which  has  attended  enter- 
prises in  this  direction  instituted  during  the  present 
century.  It  is  not  too  much  to  say  that  to  entrust 
matters  to  native  agents  is  to  court  disaster ; 
everything  must  be  supervised  by  a responsible 
Englishman,  who  has  some  knowledge  of  the 
language  and  of  the  people.  A large  business, 
however,  may  be  done  without  any  local  establish- 
ment. A ship  may  be  despatched  to  visit  the 
principal  ports,  taking  out  a stock  of  necessaries, 
and  loading  homewards  with  native  goods.  For 


this  purpose,  it  is  only  requisite  to  obtain  a ‘ ‘ sea 
pass”  from  any  Danish  consular  agent ; the  cost 
varies  from  4s.  6d.  to  9s.  a last  (150  cubic  feet). 
There  are  no  fiscal  duties  of  any  kind ; at  least, 
there  were  none  in  my  day.  I believe  that  a small 
duty  on  spirits  has  since  been  levied. 

As  a guide  to  anyone  who  may  think  of  embark- 
ing in  this  trade,  I have  appended  a short  list  of 
the  principal  imported  wares,  and  the  prices  at 
which  they  were  selling  in  the  stores,  in  1877  ; but 
I will  not  further  tax  your  patience  by  reading  this 
in  detail.  On  the  table  there  are  numerous 
samples  of  imported  fabrics,  with  their  prices 
attached. 

Principal  Imported  Articles. — Salt,  for  curing, 
28s.  a ton;  steam-coals,  16s.  a ton;  knives  and 
forks,  9d.  to  13d.;  plates,  44d.  and  7d.;  cups  and 
saucers,  7d.  to  9d. ; porcelain  ditto,  a few,  13d.  to 
18d.  ; white  basins,  7d. ; jugs,  7d.  to  13d.,  accord- 
ing to  size  ; other  crockery  in  proportion ; iron 
cooking-pots,  3d.  a pound;  frying-pans,  lid.  to 
13d.;  coffee-pots,  tin,  2s.  7d. ; ditto,  copper,  6s.  9d.; 
coffee-mills,  4s.  6d. ; railway  rugs,  27s.;  shawls, 
6s.  9d.  to  22s.  6d.;  scarves,  7d.  to  4s.  6d.;  stays, 
15s.  6d.,  and  upwards;  scissors,  7d.  to  lid.; 
knitting-needles,  five  sets  of  five  each,  assorted,  7d.; 
crochet-needles,  3^d. ; needles,  34,d.  a packet  of 
two  dozen;  pins,  ^d.  a dozen;  buttons,  shirt,  7d. 
a dozen  ; trouser,  2d.  ; waistcoat,  7d. ; cloth,  3d.  ; 
girls’  boots,  11s.  3d.  to  12s.  3d.;  neckties,  9d.  ; 
spongts,  9d. ; combs,  4gd. ; small-tooth  ditto,  7d. 
to  9d.  ; table-cloths,  3s.  6d. ; coloured  curtains, 
Is.  a yard;  towelling,  lOd. ; white  cambric,  for 
shirts,  collars,  &c.,  lid. ; handkerchiefs,  white  and 
coloured,  7d.  to  9d.  ; white  braid,  2d.  a knot; 
ribbons,  assorted,  lin.  wide,  l^d.  a yard;  2.}  to 
3 in.  wide,  up  to  Is.  a yard;  sewing-cotton,  black 
and  white,  3^d.  per  200  yards  ; thread,  3^d.  to  4Id. 
a knot;  silk-thread.  Is.  9d.  to  3s.  6d.  an  ounce 
(coloured  silk-thread  for  tassels  would  sell  well): 
fingering- wool.  Is.  an  ounce ; canvas,  3s.  4d.  a 
yard. 

The  qualities  of  these  goods  cannot  well  be 
illustrated;  they  are  very  inferior,  as  may  bo 
judged  by  comparison  with  the  textile  fabrics  im- 
ported. To  attract  customers,  it  would  be  necessary 
to  charge  less  than  the  above  figures  by  about 
10  per  cent.;  and  it  should  not  be  forgotten  that, 
here  as  elsewhere,  appearance  is  studied  quite  as 
much  as  worth.  Many  things  of  a bulky  nature 
have  been  omitted  from  the  foregoing  list.  The 
annual  importation  of  grain  amounts  to  about 

12.000  qrs.  ; meal,  of  all  kinds,  over  3,000,000  lbs. ; 
rice,  20,000  lbs.  ; coffee;  over  250,000  lbs.  ; sugar, 
300,000 lbs.;  tobaccos,  100, 000 lbs-;  soap,  12, 000 lbs  ; 
dyes,  &c.,  13,000  lbs.;  bar  and  hoop  iron,  60, 000  lbs- ; 
nails,  20,000  lbs. ; iron  wares,  30,000  lbs.  ; rope, 

20.000  lbs.  In  cereals,  I suspect  we  could  not 
compete  with  Denmark,  nor,  perhaps,  in  coffee. 
Sugar  sells  at  6Jd.  a lb.  for  white,  and  5Jd.  a lb. 
for  moist. 


DISCUSSION. 

Dr.  Mann  said  the  Chairman  had  informed  him  that 
the  proper  way  of  wearing  the  double -thumbed  gloves 
was  to  turn  in  the  pouch  which  was  not  used,  and  it 
would  then  not  be  noticed.  Such  gloves  would  be  very 
useful  to  those  people  who  were  in  the  habit  of  losing 
one  of  a pair. 
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Mr.  Seymour  had  listened  with  very  great  pleasure  to 
the  paper  ; which  contained  more  interesting  informa- 
tion on  the  subject  than  any  he  had  ever  listened  to. 
Having  -vusited  Iceland  several  times,  he  must  say  that  he 
had  heard,  on  all  sides,  that  Hr.  Lock  had  devoted  him- 
self with  great  assiduity  to  study  the  economical  resources 
of  the  country,  and  was  one  of  the  very  few  Englishmen 
who  had  thoroughly  mastered  the  language . With  regard 
to  the  herds  of  reindeer  which  were  said  to  have  once 
existed  in  Iceland,  he  would  not  presume  to  contradict 
Mr.  Lock,  but,  to  the  best  of  his  knowledge,  they  were 
only  introduced  towards  the  end  of  the  last  century, 
when  they  were  turned  oiit  on  the  plains  in  the  vicinity 
of  Ki’isuvik,  in  the  south-western  portion  of  the  island, 
from  whence  they  had  gradually  retreated  into  the  in- 
accessible portions,  where  there  was  no  inducement  to 
travellers  to  go.  The  sharks  were  chiefly  fished  on 
account  of  the  liver,  which  was  boiled  down  for  oil  ; 
it  was  occasionally  used  for  food  by  the  inhabitants 
along  the  coast,  but  it  was  not  very  appetising.  A few 
sKces  were  cut  from  the  body,  and  buried  in  the  earth  for 
two  or  thi-ee  months,  after  which  they  were  eaten.  This 
was  the  best  substitute  for  tartar  emetic  he  knew  of. 
Mr.  Lock’s  observations  on  the  mineral  resources  of  the 
island  were,  to  the  best  of  his  knowledge,  correct,  and 
his  simile  of  the  forest  and  the  coal  seam  was  a good 
and  natural  one.  He  did  not,  however,  attribute  very 
gi’eat  importance  to  the  amount  of  sulphur  to  be  ob- 
tained from  the  live  beds  in  Iceland  at  present,  his  im- 
pression being  that  any  profit  to  be  derived  in  that  way 
would  be  found  in  the  cold  beds,  whichhad  been  deposited 
earlier.  The  amount  of  sulphur  to  be  got  from  the  live 
beds  would  be  very  small ; he  doubted  whether  one  or 
two  days’  work  would  not  clear  away  the  whole.  Several 
plans  had  been  tried  for  collecting  the  products  of 
sublimation,  but  none  had  proved  of  any  real  value. 
He  agreed  that  tramways  were  unsuited  for  the  country, 
and  that  ponies  would  be  far  moi'e  economical.  He  had 
never  heard  of  any  gold  being  found,  and  had  never 
seen  the  spar  there,  though  he  had  seen  it  in  museums 
in  England.  AVitli  all  deference  to  the  Chairman,  he 
thought  he  was  wrong  about  the  gloves,  for  he  had 
always  seen  both  fingers  out  at  the  same  time. 

Mr.  Ernest  Spon  said  the  paper  contained  a large 
amount  of  useful  and  interesting  information,  but  they 
were  rather  at  a disadvantage  in  discussing  it,  because  so 
few  had  been  in  Iceland.  He  should  like  to  ask  what  was 
the  particular  danger  in  crossing  the  river  shown  in  the 
sketch,  which  seemed  to  be  placidly  pursuing  its  way 
through  something  like  an  alluvial  country,  though 
they  all  knew,  with  respect  to  Iceland,  this  was  ridicu- 
lous. He  understood,  from  reading,  that  these  rivers 
ran,  in  great  measure,  through  breaks  in  the  lava  and 
other  hard  rock.  There  was  no  doubt  much  might  be 
done  to  develop  the  resources  of  this  island,  with 
proper  management,  and  taking  due  account  of  the 
terrible  climate,  which  would  necessitate  visits  being 
made  only  at  certain  times  of  the  year.  He  should  like 
to  hear  more  about  the  sulphur  deposits,  for  it  was 
becoming  an  important  question  in  the  commercial  world 
where  this  substance  could  be  obtained.  At  present  the 
mineral  from  which  sulphur  was  obtained  had  to  be 
passed  through  several  i recesses  before  it  could  be  got 
in  anything  like  a useable  condition,  and  it  appeared  to 
him  that  the  condition  in  which  it  was  found  in  Iceland 
was  peculiarly  favourab'e  for  rapid  economical  treat- 
ment. He  had  had  the  opportunity  of  examining  the 
various  schemes  which  had  been  in  vogue  for  utilising 
these  deposits,  and  it  seemed  to  him  that  Mr.  Lock 
was  quite  correct  in  stating  that  they  failed  far  more 
from  home  management  than  from  the  fact  of  deficiency 
of  the  mineral.  Management  had  a great  deal  to  do 
with  the  .success  of  any  commercial  undertaking, 
and  if  you  would  manage  a thing  from  home,  and 
manage  it  badly,  you  must  inevitably  get  bad  results. 
It  seemed  absurd  to  bring  home  the  sulphur  in  a crude , 


condition,  because  you  would  have  to  pay  freight  and 
carriage  for  a good  deal  of  worthless  material,  and, 
therefore,  some  chemical  method  should  be  adopted  for 
treating  it ; but  some  plan  certainly  seemed  worthy  of 
being  taken  up  commercially. 

Mr.  Grant,  refeiTing  to  a letter  in  a recent  issue  of 
the  Times,  with  reference  to  telegraph  communication 
by  way  of  Iceland,  a.sked  what  prospect  there  was  of 
such  an  idea  being  carried  out. 

Mr.  Diosy  wished  to  ask  a question  with  regard  to 
the  character  of  the  people  with  whom  anyone  en- 
gaging in  commercial  transactions  with  Iceland,  would 
have  to  deal.  Mr.  Lock  said  the  employment  of 
native  agents  would  bo  impracticable,  but  did  not  give 
the  reason  for  that  statement.  The  Icelanders  had 
been  placed  before  the  public  in  various  lights.  Some  had 
extolled  them  as  paragons  of  virtue,  of  independence, 
honesty,  and  morality,  and  as  being  the  last  bulwark  of 
Christianity  and  civilisation  towards  the  Arctic  circle, 
and  so  forth,  whilst  other  writers  had  painted  them  with 
much  darker  colours.  Dr.  Leitner,  tliehead  of  the  Go . e m- 
ment  University  at  Lahore,  visited  Icc'a  id  at  the  time  cf 
the  miUenium  of  its  constitution,  and  on  his  return  read 
a j)aper  before  the  Anthropological  Society,  in  which 
he  expressed  a different  opinion  from  most  of  the  wi  iters 
who  had  extolled  the  Icelanders,  and  seemed  to  share 
the  opinion  that  they  were  quite  untra.stworthy  in  com- 
mercial matters.  He  said  that  crime  Avas  not  prevalent, 
but  that  might  partly  be  accounted  for  by  the  absence 
of  any  goods  Avorth  stealing.  Certainly  the  mayor,  or 
head  man,  at  Reykjavik,  told  him  that,  in  the  seven 
years  in  wdiich  it  had  possessed  a jail,  there  had  been  no 
inmate  of  that  institution,  Avhich  he  said  rather  snr- 
prised  him,  for  it  was  about  the  only  place  in  RgykjaAik 
which  seemed  to  him  comfortable  enough  to  be  Avorth 
staying  in.  Before  British  merchants  could  engage  to 
any  extent  in  trade  Avith  this  island,  they  must  have 
some  security  that  the  people  there  were  not  a sly, 
underhand  race,  but  that  at  any  rate  they  could  lay 
claim  to  some  of  the  virtues  wuth  Avhich  they  had  been 
credited.  They  had  seen  a great  deal  lately  in  American 
papers  about  the  depopulation  of  the  island,  from  tlm 
great  emigration  to  Minnesota  and  Dacotah,  and  ho 
should  like  to  knoAv  if  there  were  any  recent  informa- 
tion on  the  point,  because  it  Avould  not  be  Avorth  Avhile 
beginning  a trade  if  the  population  were  likely  to  bo 
greatly  reduced  in  the  course  of  a few  years. 

The  Chairman  said,  with  regard  to  his  suggestion 
about  the  glove,  he  derived  his  information  from  a lady, 
Avdio  told  him  that  people  turned  in  the  finger  when  they 
Avanted  to  look  nice.  He  knew  the  men  ordinarily  did 
not  do  so,  but  he  found  it  very  awdeward  having 
the  loose  finger  hanging  about,  especially  Avhen 
handling-  ropes  or  anything  of  that  kind.  With  regard 
to  the  ri\^ers,  he  understood  that  a writer,  who  had 
travelled  in  the  East,  made  light  of  them  ; but  he  had 
seen  a good  deal  of  rather  bad  rivers  in  the  Rocky 
Mountains  and  elsewdiere,  and  he  had  very  seldom  seen 
anything  Avorse,  or  even  so  bad,  as  the  Iceland  rivers. 
One  reason  was  that  the  channels  were  generally  full 
of  great  boulders,  and  the  water  being  milky-wliite, 
you  could  not  see  the  bottom.  The  w-ay  in  which  the 
ponies  picked  ther  way  amongst  the  stones  and  through 
strong  rapids  was  something  wonderful.  Some  of  the 
rivers  could  not  be  forded  at  all,  and  they  had  to  bo 
crossed  in  a kind  of  box,  about  the  size  of  a tea-chest, 
which  ran  on  Avheels  on  a rope,  and  altogether,  it  was 
a very  shaky  business.  The  language  had  been  alluded 
as  being  very  similar  to  English,  and  he  could  cor- 
roborate this.  He  was  himself  a native  of  the 
Orkneys,  which  might  be  considered  a half  - way 
house  between  London  and  Iceland,  and  he  hap- 
pened one  day,  in  Iceland,  to  say,  “I’m  gaein’ 
haem,”  when  one  of  his  auditors  said  that  Avas 
exactly  what  they  would  say,  and  the  words  ht.d 
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the  same  meaning.  There  were  many  other  expres- 
sions, which  were  exactly  the  same  as  words  still  current 
in  Orkney.  Having  pointed  out  on  the  map  the  track 
wliich  he  had  surveyed  for  the  telegraph , he  said  there 
would  he  no  difficulty  in  laying  a telegraph  line 
there.  The  survey  was  undertaken  just  at  the  time 
when  the  Atlantic  cable  had  failed ; and  an 
American  gentleman  came  over  with  a scheme 
for  laying  a line  by  the  Faroe  Islands  to  Ice- 
land, Greenland,  and  Labrador,  so  making  the  cable 
in  four  sections  instead  of  one.  There  would  be  no  diffi- 
culty in  taking  it  across  Iceland,  thoug-h  there  would,  be 
in  crossing  Greenland ; but  it  cordd  be  taken  into  one  of 
the  fiords  there.  The  surveyors  came  home  fully  impressed 
with  the  idea  that  it  could  be  easily  accomplished  ; but 
shortly  afterwards  the  Atlantic  cable  was  satisfactorily 
laid,  and  that  put  an  end  to  the  scheme.  There  was 
now  a plan  on  foot  for  taking  a line  from  Norway  to 
America,  by  way  of  Iceland.  The  Icelanders  looked 
back  with  satisfaction  to  their  intercourse  with  the 
English  ; and  he  must  say  that  his  party  met  with 
great  kindness  there.  With  regard  to  the  fox-skins, 
it  was  a curious  fact  that  the  blue  and  white 
were  both  found  in  the  same  litter.  The  same 
thing  occurred  in  America,  where  there  were  three 
kinds,  the  red,  the  cross,  and  the  black,  the  latter  being 
the  most  valuable  skin  kuown.  Some  single  skins  had 
sold  in  the  London  market  for  40  guineas,  whilst  the 
red  was  only  valued  at  about  los.  or  20s.,  yet  both  were 
found  in  the  same  litter,  and  he  had  seen  and  handled 
the  little  things  himself.  He  found  that  in  the  eastern 
part  of  the  island  the  clergy  generally  had  the  eider 
down  harvest  as  part  of  their  stipend,  and  there  was  a 
heavy  fine  for  firing  a shot  near  one  of  these  nurseries. 
The  seals  were  clever  enough  to  take  advantage  of  this, 
and  he  had  seen  them  quite  tame,  allowing  you  to  come 
within  a hundred  yards  or  so  of  them.  The  shark’s 
meat  was  used  a good  deal  in  the  east  for  food.  He 
never  saw  anything  so  filthy  as  a smack  which  was  em- 
ployed in  the  shark  fishery.  She  was  covered  with  grease 
all  over,  and  what  surprised  him  was  to  find  in  the  hold, 
besides  the  sharks’  livers,  great  round  lumps  of  whale 
blubber,  which  he  was  told  were  found  in  the  sharks’ 
stomachs.  It  was  very  curious  how  they  could  have  cut 
out  such  a solid  mass  from  the  body  of  the  whale.  He 
saw  sulphur  in  one  place,  but  had  not  time  to  investi- 
gate it. 

Mr.  Lock,  in  reply,  desired  first  of  all  to  thank 
Mr.  Seymour  for  the  very  excellent  drawings  with 
which  he  had  enabled  him  to  illustrate  the  lec- 
ture. He  also  agreed  with  him  as  to  the  date  at 
which  the  reindeer  were  introduced,  and  that  they  were 
turned  out  in  the  neighbourhood  of  Krisuvik.  His 
authority  far  saying  they  ever  existed  in  considerable 
numbers,  was  a missionary,  named  Henderson.  With 
regard  to  sharks’  meat,  it  was  an  old  saying  that 
what  was  one  man’s  meat  was  another  man’s  poison, 
and  he  must  say  he  had  found  it  an  excellent  appetiser. 
He  took  a little  bit  of  shark’s  liver  which  had  been 
buried  about  six  months,  as  one  would  take  caviare ; 
with  just  a nip  of  schnapps,  it  gave  one  an  excellent 
appetite  for  breakfast.  The  burying  it  had  undergone 
removed  all  the  noxious  oil,  and  it  most  closely  re- 
sembled rusty  bacon,  but  -with  a more  delicate  flavour. 
Mr.  Seymour’s  experience  with  regard  to  the  sulphur 
was  somewhat  at  variance  with  his  own.  That  gentle- 
man succeeded  in  making  some  borings  at  the  Krisuvik 
diggings,  whereas  at  the  northern  part  he  (Mr.  Lock) 
coffid  not,  because,  unfortunately,  all  his  boring  rods 
got  broken.  Mr.  Seymour  seemed  to  think  that  very 
valuable  sulphur  deposits  would  be  found  in  the  cold 
state ; he  had  never  found  any,  but  then  he  had  never 
had  an  opportunity  of  digging  far  into  the  ground. 
With  regard  to  carrying  away  all  the  deposit  of  live 
sulphur  in  a day  or  two,  he  thought  it  would  require 
men  somewhat  of  the  stamp  of  the  ancient  Icelandic 


heroes  to  accomplish  it ; though,  in  a year  or  two,  a 
considerable  portion  might,  perhaps,  be  removed.  It 
renewed  itself  very  quickly,  as  was  shown  by 
the  thickness  of  the  sulphur  which  was  deposited 
even  in  five  or  six  days.  It  was  only  by  a systematic 
plan  of  collecting  all  the  gases,  which  were  presumably 
sulphuretted  hydrogen  and  sidphurous  oxide,  which 
acted  on  one  another  to  produce  the  sulphur,  that  you 
would  stand  any  chance  of  success.  In  the  natural 
course  of  events  the  gases,  as  they  evolved,  were  driven  i 
about  by  the  wind,  and  consequently  a great  quantity 
of  sulphur,  which  must  otherwise  be  eaught,  was  lost 
for  all  practical  purposes.  With  regard  to*the  rivers,  it 
was  j ust  one  of  the  dangers  of  the  Icelandic  rivers  that 
they  did  look  remarkably  placid  and  mild,  when  in 
reality  they  were  exceedingly  dangerous.  One  of 
the  dangers  was  the  constant  presence  of  shifting 
sands,  which  were  even  worse  than  the  boulders. 
Another  danger  arose  from  their  terrific  declivity, 
on  account  of  the  high  elevation  where  they  took 
their  rise,  and  their  having  such  a short  course  to  > 

nm  to  the  sea.  He  had  never  seen  the  bisulphide  of  ! 

carbon  process  at  work,  but  he  had  read  a very  distinct 
account  of  it  as  practised  at  a place  called  Swozowice, 
in  the  Austrian  Empire.  The  deposit  there  was  very 
large,  in  a kind  of  schist,  a form  which  seemed  to 
compare  very  well  with  that  of  Sicily.  There  they  not 
only  made  their  own  sulphide  of  carbon  from  the  sulphur, 
but  also  used  it  to  extract  the  sulphur.  Mr,  Grant’s 
question  with  regard  to  the  telegraj^h  had  been  answered 
by  the  Chairman ; but  if  any  attempt  of  the  kind  were 
made,  he  should  advise  that  the  cable  should  not  be 
carried  to  the  northern  coast  on  account  of  the  ice,  but 
more  to  the  south-western  part.  Any  point  between 
the  Horn  and  Ingolfshoft?i  should  be  avoided  on 
account  of  the  ice.  Some  care  would  have  to  be 
exercised  in  selecting  a landing-place  on  account  of  the 
rocky  nature  of  the  coast,  and  the  considerable  attritic  n 
of  the  cable  by  the  action  of  the  sea ; otherwise,  he 
saw  no  difficulty  in  the  way.  How  Greenland  might 
affect  the  question  he  could  not  say.  There  would  be 
a eertain  number  of  labourers  to  be  obtained  in  Iceland 
for  an  ordinary  day’s  wage,  but  they  were  not  mechanics, 
nor  were  they  handy  with  tools . He  should  stron  gly  recom- 
mend the  party  to  take  a sufficient  supply  of  Australian 
frozen  meat  or  something  of  the  kind,  because  they  might 
not  be  very  weU  pleased  with  Icelandic  fare,  especially  at 
the  western  part,  which  was  the  poorest.  The  richer 
portions  were  the  northern,  where  the  ponies  were  bred, 
and  the  eastern,  where  there  were  large  flocks  of  sheep. 

The  western  part,  putting  aside  the  sulphur,  was  de- 
pendent on  fishing  ; and  during  his  own  stay  in  the 
island  he  nearly  suffered  starvation  from  the  failure 
of  the  fisheries  in  that  district.  On  one  occasion, 
when  he  got  to  a large  farm,  at  the  end  of  a long 
journey,  he  had  to  press  on  for  several  hours  more, 
because  there  was  not  a scrap  of  hay  left,  nor 
any  fish.  On  another  occasion,  after  travelling 
thirteen  hours,  he  came  to  a place  where  there 
was  absolutely  nothing  to  eat.  Mr.  Diosy  asked  why 
he  should  anticipate  failure  for  any  enterprise  put  into 
the  hands  of  Icelanders.  In  the  first  place,  because 
they  were  not  a commercial  people,  and  the  experience 
of  past  attempts  of  that  kind  showed  there  was  little 
prospect  of  success.  There  was  a store  belonging  to  a 
Scotchman  in  Eeykjavik,  which  went  on  in  a very  bad 
way.  Certain  barrels  of  corn  brandy  being  missing,  it 
was  accounted  for  by  the  statement  that  there  had  been 
anearthquake,  which  broke  the  barrels,  that  so  the  brandy 
ran  into  the  sea.  He  had  the  pleasure  of  hearing  Dr. 
Leitner’s  paper  on  Iceland,  and  a great  deal  of  what  he 
there  said  was  no  doubt  true,  but  at  the  same  time  he 
did  not  think  Dr.  Leitner  would  like  to  hear  what  the 
Icelanders  said  about  him.  There  was  a very  excellent 
jail  built  at  Husavik,  which  he  would  have  been  an 
inmate  of,  but  for  the  exercise  of  a considerable  amount 
of  shrewdness.  The  people  were  not  sly,  but  they 
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were  quite  alive  to  the  main  chance,  and  would  not 
allow  any  one  to  get  the  better  of  them  if  they  could 
avoid  it.  The  emigration  question  was  one  in  which  he 
took  a great  interest,  and  he  wrote  several  letters  to  the 
local  newspapers,  strongly  advising  people  not  to  emi- 
grate. In  the  first  place,  Iceland  had  undeveloped 
resources  which  would  keep  in  comfort  a much  larger 
population  than  it  at  present  possessed.  Again,  the 
Icelander  was  not  a man  essentially  fond  of  hard  work, 
and  he  emigrated  as  a rule  to  Canada,  where  men  did 
work  hard,  and  in  the  struggle  for  occupation  there  he 
did  not  get  the  preference.  He  was  a strongly  built 
man,  capable  of  an  immense  amount  of  exertion  pro- 
longed over  a long  period,  but  he  could  not  do  such  a 
da)"’s  work  as  an  English  navvy.  The  men  he  employed 
worked  without  any  grumbling  for  14  hours  out  of  24, 
but  they  worked  slowly,  and  did  not  do  more  than  an 
Englishman  would  in  eight  or  ten  hours.  The  emigra- 
tion was  got  up  in  great  measure  by  agents  who  were 
not  over  particular  in  what  they  said,  and  he  had  reason 
to  know  that  several  men  who  had  emigrated  were  very 
g-lad  to  get  back  again.  Although  there  were  no  poor- 
houses,  there  was  a system  of  mutual  assistance  which 
spoke  well  for  the  internal  economy  of  the  island.  No 
one  was  allowed  to  starve.  If  a man  could  not  get  a 
living,  some  rich  farmer  was  compelled  to  take  him  as  a 
labourer,  and  supply  him  in  return  with  food,  lodging, 
nnd  clothes,  without  wages ; but  in  a country  like  Iceland 
there  was  nothing  else  on  which  to  spend  money  if  one 
had  it.  The  Chairman  was  quite  right  about  the 
gloves,  so  far  as  ladies,  and  any  one  who  had  any 
regard  for  appearance,  were  concerned,  but  as  a rule  an 
Icelander  had  no  regard  for  appearances,  and  did  not 
turn  in  the  extra  thumbstall.  With  regard  to  the  simi- 
larity of  languages,  none  of  Sir  Walter  Scott’s  novels  was 
more  interesting,  on  that  account,  than  the  ‘ ‘ Pirate ; ’ ’ 
for  almost  every  local  teim  which  he  employed  as  being 
used  in  Orkney  was  essentially  Icelandic — pure  Scandi- 
navian. Dr.  ilae  had  certainly  enlightened  him  on  the 
subject  of  fox -skins.  He  had  been  at  a great  loss  to 
account  for  the  difference  in  the  colour  of  the  skins, 
and  he  never  succeeded — although  he  had  40  or  50  skins 
— in  getting  either  a wliite  or  a blue  cub.  They  were 
always  of  a mottled  bro^vn  colour,  and  barred  across  the 
shoulders.  The  Icelanders  had  a number  of  stories  about 
the  colour  of  the  fox,  which  plainly  shorved  that  they 
knew  nothing  whatever  about  it ; in  fact,  they  were  not 
much  given  to  investigations  of  any  kind.  It  was  a 
very  good  thing  that  firearms  were  not  allowed  to  be 
used  in  the  neighbourhood  of  eider  ducks,  else  they 
would  soon  be  frightened  away,  for  there  were  a 
nimiber  of  peojrle  who  were  in  the  habit  of  going  out 
blazing  away  at  everything  they  saw.  In  speaking  of 
the  tameness  of  the  seals,  he  thought  probably  the 
Chairman  alluded  to  the  land  seal,  as  it  was  called, 
wliich  was  actually  private  property,  belonging  to  the 
individual  on  whose  land  it  was  found.  The  large 
seal  was  exceedingly  wild,  being  about  the  most 
difficult  game  of  all  to  approach.  It  generally  came 
do-v\Ti  with  the  ice  from  the  northern  regions.  Mr. 
Lock  concluded  by  describing  the  various  sketches 
on  the  walls,  one  of  which  represented  a waterfall, 
and  he  stated  that  the  falls  were  identical  in  form 
throughorrt  the  island,  being  always  in  the  shape  of  a 
horse -shoe,  or  wide  V • He  also  exhibited  an  old  copy  of 
the  Bible,  printed  and  bound  in  Iceland,  which  had 
been  entrusted  to  him  for  sale. 

The  Chairman,  in  proposing  a vote  of  thanks  to  Mr. 
Lock,  remarked  that  the  information  he  had  given 
about  the  foxes  was  obtained  in  Greenland,  but  the 
foxes  in  Iceland  were  exactly  similar.  Mr.  Lock  had 
not  alluded  to  one  peculiarity,  viz.,  travellers  in  the 
summer  time  at  least  generally  took  up  their  quarters 
in  the  churches. 

The  vote  of  thanks  was  passed  unanimously. 


NINEIEENTH  OKDINARY  MEETING. 

Wednesday,  April  28th,  1880  ; Lord  Alfred  S, 
Churchill,  Chairman  of  the  Council,  'n  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Alcock,  Sir  Rutherford,  K.C  B.,  F.R.G.S.,  14,  Great 
Queen-street,  Westminster,  S.W. 

Ashburnham,  The  Earl  of,  Ashburnliam-place,  Battle 
Sussex. 

Bartholomew,  Hugh,  Glenorchard,  Torrance  of  Campsie, 

N.B. 

Bourne,  Craven,  2,  Frith-street,  Soho-square,  W.,  and 
Craven-house,  Beaconsfield-road,  New  Southgate,  N. 
Foskett,  William  John,  9,  Fenchurch-street,  E.C. 

Grist,  Samuel,  153,  Adelaide -road,  N.W. 

Haxell,  Edward  Nelson,  Lewgars,  Kingsbury,  Middle- 
sex. 

Haysman,  James,  Burgess-hill,  Finchley -road,  N. 
Little,  Christopher  James,  17,  Groombridge- road.  South 
Hackney,  E. 

Romney,  The  Earl  of,  Gayton-hall,  King’s  Lynn, 
Norfolk. 

Shaftesbury,  The  Earl  of,  K.G.,  24,  Grosvenor- 
square,  W. 

Thomson,  Sir  William,  LL.D.,  F.R.S.,  The  University, 
Glasgow. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Alexander,  General  Sir  James,  K.C.B.,  35,  Bedford- 
place,  Russell -square,  W.C. 

Nottage,  William  G.,  Mawbyns,  Breakspears-road, 
New-cross,  S.E. 

Strype,  William  George,  Wicklow,  Ireland. 

The  paper  read  was — 

THE  USE  OF  GASEOUS  FUEL,  WITH 
SPECIAL  REFERENCE  TO  ITS  APPLICATION 
TO  LABORATORY  FURNACES. 

By  Thomas  Fletcher. 

The  first  j)oint  to  be  considered  is  the  special 
nature  of  the  fuel.  It  must  be  understood  that  my 
remarks  apply,  in  many  points,  equally  to  the 
ordinary  gas,  as  made  from  coal,  for  lighting  pur- 
poses, and  also  to  air  charged  with  the  vapour  of 
the  lighter  petroleums  and  other  hydro-carbons. 
When  gas  is  made  from  coal,  a part  only  of  the  coal 
is  volatilised  and  converted  into  gas.  To  get  an 
idea  of  the  actual  fuel  value  of  ordinary  gas,  I will 
take  the  results  as  obtained  at  the  Manchester  gas- 
works, where  a mixture  of  75  per  cent,  of  cannel 
and  25  per  cent,  of  coal  is  used.  From  one  ton  of 
this  mixture  the  residue  is  about  13  cwt.  of  coke, 
13  gallons  of  tar,  and  25  gallons  ammonia  liquor. 
The  gas  produced  measures  10,000  cubic  feet, 
which,  if  reduced  to  the  solid  form  again,  would 
weigh  about  350  lbs.  If  we  calculate  this  at,  say. 
Is.  2d.  per  cwt.,  which  is  a liberal  allowance 
for  its  fuel  value,  we  get  the  working  value  of  gas 
as  a fuel  at  about  4d.  per  1,000  cubic  feet.  The 
actual  cost  of  the  gas  as  delivered  into  the  mains, 
including  the  labour,  fuel,  and  materials  used,  is 
about  Is.  Id.  or  Is.  2d.  per  1,000  feet.  When  these 
figures  are  compared  with  the  cost  of  gas  to  the 
consumer,  the  difference  is  startling,  and  the  fact 
is  brought  pretty  forcibly  to  our  minds  that  we 
, have  an  excessively  costly  fuel  to  deal  with. 
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In  actual  use,  and  wlien  burnt  with  proper  atten- 
tion to  details,  it  is  not  even  so  costly  a fuel  as  coal 
for  work  wbicb  requires  beat  on  a comparatively 
small  scale  and  at  intervals  ; in  fact,  for  most  of 
tbe  work  to  be  done  in  small  laboratories,  and  also 
for  cooking  purposes,  it  has  proved  itself  to  be  a 
cheaper  fuel  than  coal  or  coke,  owing  not  only  to 
the  fact  that  every  cubic  foot  of  gas  burnt  may  be 
made  to  render  its  full  duty,  but  also  when  the 
necessary  work  is  done,  the  expense  is  instantly 
stopped. 

Gasoline,  benzoline,  and  petroleum,  which  are 
hydro-carbons,  are  all  practically  the  same  as  coal- 
gas  in  composition,  varying  only  from  each  other 
in  the  temperature  at  which  they  begin  to  give  off 
inflammable  vapour.  If  we  take  them  weight  for 
weight  with  gas,  a simple  calculation  shows  them 
to  be  worth,  as  fuel,  about  lO^d.  per  gallon,  coal 
gas  being  3s.  6d.  per  1,000  cubic  feet,  one  gallon 
being  about  equal  in  fuel  value  to  250  feet  of  gas. 

It  must  be  clearly  understood,  in  referring  to 
the  comparative  cost  of  the  liquid  hydro-carbons, 
that  the  value,  as  compared  with  coal-gas,  is  only 
true  when  they  are  burnt  as  gas  or  vapour.  When 
used  as  spray  with  steam,  or  a cold-air  blast, 
the  cost  is  very  greatly  increased,  owing  to  the 
large  quantity  which  is  mechanically  carried  into 
what  is  practically  a bath  of  carbonic  acid  gas,  in 
or  at  the  back  of,  the  fire  and  which  partially  or 
entirely  prevents  its  combustion.  The  duty  obtained 
in  spray  furnaces  is  exceedingly  low,  and  they 
are — so  far  as  my  experience  enable  me  to  judge — 
most  costly  and  wasteful  of  fuel,  unless  a hot-blast 
is  used,  so  as  to  entirely  vapourise  the  liquid  before 
it  begins  to  burn 

The  figures  I give  are  necessarily  vague.  Gas 
varies  in  quality,  not  only  in  every  town,  but  also 
to  a limited  extent  in  the  same  town  from  day  to 
day,  and  any  exact  figures  for  one  place  would 
not  be  correct  for  another.  I simply  give  a rough 
idea  of  the  fuel  we  have  to  do  with  as  regards  its 
practical  value.  When  we  consider  the  cost  of 
gaseous  f uel,  it  becomes  of  serious  importance  that 
the  method  of  bdirning,  so  as  to  obtain  a high  duty, 
requires  careful  study. 

So  much  has  already  been  done  that  gas,  even  at 
its  present  high  price,  may  be  fairly  considered  a 
cheap  fuel  both  for  workshop  and  domestic  use. 

Before  saying  anything  as  to  the  flame  to  be 
used  in  furnace  burners,  I will  explain  the  material 
used  to  retain  the  heat,  and  without  which  I 
believe  it  would  be  impossible  to  obtain  many  of 
the  results  which  I will  at  the  conclusion  show 
you.  It  certainly  would  be  impossible  to  obtain 
them  Avithout  a very  greatly  increased  consumption 
of  gas.  The  material,  of  which  all  the  furnace 
casings  you  see  here  to-night  are  made,  is  produced 
by  a process  patented  by  myself  some  years  ago. 
It  is  a mixture  of  one  part  of  refractory  fire-clay 
or  ganister,  and  from  three  to  six  parts  of  saw- 
dust, the  proportions  being  taken  dry,  by  bulk. 
These  are  mixed,  preferably  with  rice-flour  paste, 
but  water  may  be  used  for  the  heavier  varieties, 
until  slightly  cohesive,  rammed  into  moulds,  and 
fired  in  an  open  kiln,  with  free  access  of  air, 
so  as  to  burn  the  sawdust  out.  The  result  is, 
a cellular  clay,  similar  in  texture  to  bread,  and 
which  retains  the  heat  so  perfectly  that  I can, 
in  this  casing,  which  is  only  one  inch  thick,  melt 
a crucible  full  of  cast  iron,  and  then  take  the 


whole  in  my  bare  hands  and  carry  it  about. 
It  will  probably  be  better  at  once  to  explain  the 
mode  of  making  air  gas  from  benzoline  or  petro- 
leum spirit,  as  my  future  remarks,  except,  perhaps, 
for  blow-pipe  use,  will  include  both  air  gas  made 
from  siDirit  petroleum,  and  also  coal  gas.  I find, 
with  my  more  recent  pattern  of  burners  for  both 
draft  and  blast  furnaces,  that  coal  gas  and  air  gas 
may  be  used  interchangeably,  and  for  many  of  the 
more  delicate  purposes  I prefer  the  air  a as.  ;is  being 
free  from  sulphur.  The  generator  vrliich  I now 
show  you  contains  a Iiyer  of  spirit  petroleum  at 
tbe  bottom.  In  this  the  ends  of  cotton  screens 
stretched  on  wire  are  immersed,  the  spirit  is 
absorbed  and  carried  by  cajjillary  action  up  the 
cotton,  exposing  a large  surface  of  spirit  to 
the  air  which  is  blown  through.  To  perfectly 
saturate  the  air  with  the  vapour,  this  box 
is  divided  lengtliAvays  in  such  a mariner  that 
the  air  passes  backwards  and  fm-wards  four 
times  the  length  of  the  box,  and  in  traversing 
this  distance  has  to  pass  through  thirry-two  cotton 
screens,  each  about  five  inches  squai  o.  A similar 
arrangement  is  used  by  the  kun  and  Alpha  air  gas 
apparatus,  these  having  also  a mechanical  blowing 
arrangement.  They  are,  however,  excessively  costly 
for  furnace  work,  having  complicated  and  bulky 
parts,  totally  unnecessary  except  for  lighting  pur- 
poses. 

Before  going  further,  I must  set  right  one  great 
misconception  with  regard  to  the  heat  obtained 
from  a gas  flame.  Many  people  imagine  that  a 
Bunsen,  or  blue  smokeless  flame,  gives  a larger 


Bunsen  burners. 

quantity  of  heat  than  an  illuminating  flame.  This 
is  not  the  case  ; if  the  gas  is  eq  ially  well  bi  rnt. 


Bunsen  bui’ntr,  with  central  blast  for  obtaining  high 
temperatures  without  the  use  of  a hot  blast. 
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the  total  amount  of  heat  from  each  is  precisely  the 
same,  but  the  heat  differs  in  one  most  important 
point  in  character. 

The  radiated  heat,  i.e.,  that  which  travels  in 
straight  lines  in  all  directions  from  the  flame, 
and  which  makes  the  pleasant  feeling  of  a bright 
fire,  is  far  greater  in  quantity  from  an  illuminating 
flame  than  from  a blue  one.  If  we  want  to  cook  a 
joint  of  meat  by  gas,  and  get  the  same  satisfactory 
result  as  when  roasted  before  an  open  fire,  we  use 
the  direct  radiated  heat  from  illuminating  flames 
placed  over  the  meat,  and  inside  the  oven.  If, 
without  altering  anything  else,  we  convert  the 
illuminating  flame  into  a blue  one  by  mixing  air 
^vith  the  gas  before  burning,  our  cooking  is  prac- 
tically at  an  end ; the  radiated  heat  disappears 
almost  entirely,  and,  to  get  any  result,  we  must 
now  put  the  meat  over  the  flame,  and  bake  instead 
of  roasting  it.  As  you  see,  the  hand  may  be  held 
almost  in  contact  with  a non-illuminating  flame, 
obtained  by  burning  a mixture  of  gas  and  air. 
"When  I stop  the  air  supply,  the  radiated  heat  be- 
comes so  intense  as  to  be  unbearable. 

The  actual  temperature  of  an  illuminating  flame 
is  very  high,  much  higher  than  that  of  a blue 
flame;  in  fact,  in  a good  illuminating  flame,  at  the 
point  where  the  white  part  commences,  near  the 
centre,  it  is  sometimes  possible  to  fuse  an  exceed- 
ingly fine  platinum  wire.  It  is  this  very  high 
temperature  which,  to  a great  extent,  causes  the 
radiated  heat  observed;  and,  for  the  same  reason, 
it  is  useless  to  expect  a satisfactory  gas  fire  made 
by  heating  blocks  of  asbestos  with  a gas  flame, 
until  a very  much  higher  temperature  flame  is  used 
than  is  the  case  at  present. 

When  we  have  a crucible  or  solid  body  to  heat, 
radiated  heat  is  not  wanted,  and  the  most  econo- 
mical plan,  so  far  as  is  known  at  present,  is  to  use 
a blue  smokeless  flame,  and  to  place  the  body  to  be 
heated  in  actual  contact  with  it.  By  this  means, 
the  heat  is  rapidly  taken  up  from  the  flame  with- 
out the  deposition  of  soot,  and  without  loss  of  heat 
by  radiation  into  the  surrounding  air.  We  must 
now  consider  the  fact  that  all  flames  under  ordinary 
conditions  are  hollow  and  cold  inside.  I have  here 
a pile  of  gunpowder,  which  I will  place  in  the 
centre  of  this  large  and  powerful  flame.  You  see 
that  not  only  will  the  gunpowder  remain  un- 
changed, but  the  centre  of  the  flame  is  actually 
cold.  To  show  this  more  clearljq  I will  use  a burner 
with  a flame  which  can  be  made  either  solid  or 
hollow.  I will  first  place  the  gunpowder  in  the 
hollow  flame  and  then  convert  it  into  a solid  one, 
and  thereby  ignite  the  gunpowder. 

With  care,  it  is  possible  to  put  the  hand  in  the 
centre  of  this  flame,  provided  the  wrist  is  protected 
by  wet  cloths  from  the  outer  film  of  flame,  but 
it  is  difficult  to  prevent  scalding  by  the  steam 
which  is  formed  by  the  outer  film  of  flame  and 
the  wet  cloth.  The  actual  temperature  in  the 
centre  of  this  flame  I have  tested  by  introducing  a 
delicate  thermometer,  and  find  it  is  usually  about 
110®  Fahrenheit.  I will  also  prove  that  it  is 
hollow,  by  conducting  the  unconsumed  gas  and 
air  from  the  centre  of  the  flame  by  a tube,  and 
igniting  it,  making,  as  you  see,  a second  and 
separate  flame,  this  second  flame  disappearing  when 
the  flame  is  made  solid. 

I believe  that  the  honour  of  being  the  first  to 
obtain  a solid  flame  is  due  to  Mr.  Wallace,  of  Man- 


chester, whose  plan  I shall  explain  presently.  He 
was,  in  fact,  the  pioneer  of  a new  revelation  with 
regard  to  gaseous  fuel,  and,  I am  sorry  to  say,  his 
discovery  has  not  yet  obtained  the  attention  it 
merits  from  all  makers  of  gas  apparatus  for  heat- 
ing purposes. 

There  is  one  condition,  with  regard  to  gaseous 
fuel,  which  requires  close  attention.  The  vessels  to 
be  heated  are,  as  a rule,  short  and  small ; the  gas 
must,  therefore,  be  perfectly  burnt  not  later  than 
the  instant  the  flame  touches  its  work,  and,  there- 
fore, for  most  purposes,  a hollow  and  long  flame  is 
comparatively  worthless. 

To  render  the  combustion  more  rapid,  and  to 
thereby  shorten  the  flame.  Gore,  of  Birmingham, 
first  hit  on  the  expedient  of  subdividing  it  into 
layers,  producing  a number  of  narrow  flames  with 
air  spaces  between.  By  this  means  he  produced  a 
short  compound  flame,  which,  with  a little  assist- 
ance from  a chimney  draught,  would  fuse  cast  iron 
in  a crucible. 

Following  in  his  steps,  Grifffn,  of  London,  pro- 
duced a multitubular  burner,  virtually  the  same  in 
effect  as  Gore’s  ; in  fact,  a form  of  burner  almost 
identical  with  Griffin's  is  shown  on  the  specification 
of  Gore’s  patent. 

These  earlier  burners  had  all  one  serious  fault. 
If  the  chimney  draught  happened  to  be  too  great  for 
the  quantity  of  gas  available,  or  if  the  gas  supply 
was  irregular,  an  excess  of  air  was  pulled  in  and 
mixed  with  the  gas,  rendering  the  mixture  ex- 
plosive, and  causing  the  burner  to,  what  is  com- 
monly called,  “ light  back.”  To  prevent  this,  Mr. 
Stanistreet,  of  Liverpool,  placed,  as  an  experi- 
ment, a sheet  of  wire  gauze  on  the  toj)  of  the  tubes, 
and  communicated  the  result  to  me.  With  this 
arrangement,  the  gauze  was  destroyed  every  time 
the  furnace  was  used,  and  to  obviate  this,  I xflaced 
the  gauze  under  the  tubes,  thus  making  the  first 
high  temperature  draught  furnace  burner  which 
would  bear  sudden  changes  of  the  gas  supply 
without  an  explosion.  This  burner  has  now  been 
superseded  by  another  form,  which  I have  recently 
invented,  and  which,  in  principle  and  arrange- 
ment, is  totally  different.  To  explain  the  princqfle 
of  the  new  burner,  I must  go  back  a little. 

Wallace’s  burner  is  an  upright  tube,  open  at  the 
bottom,  with  a small  gas  jet  underneath,  pointing 
directly  upwards  ; the  top  of  the  tube  is  covered 
with  a perforated  copper  cap.  The  rush  of  the  gas 
from  the  jet  carries  upwards  with  it  a large  quantity 
of  air  which,  with  a gas  jet  of  one  exact  size,  pro- 


WaUace’s  solid-flame  burner. 

duces  an  explosive  mixture.  The  perforated  cap 
prevents  the  flame  rushing  down  the  tube,  and  we 
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have,  wh«,t  we  never  had  before,  a solid  flame, 
requiring  no  external  air  supply,  produced  by  the 
quiet  burning  of  an  explosive  mixture  of  gas  and 
air.'  This  being  the  case,  we  obtain  a short 
flame  of  very  high  temperature,  which  requires  no 
excess  of  air  to  ensure  perfect  combustion,  and  we, 
therefore , work  so  as  to  get  the  highest  possible 
duty  from  our  fuel. 

Following  in  the  steps  of  Wallace,  I found  great 
inconvenience  from  the  height  and  size  necessary 
to  produce  large  and  powerful  flames,  but  after 
a long  series  of  experiments,  hit  on  the  plan  of 
placing  Wallace’s  injecting  jet  at  one  end  of  an 
open  horizontal  tube,  leaving  the  other  end  open, 
and  enclosed  in  a tight  box,  the  upper  side  of 
which  is  covered  with  gauze.  With  this  burner  I 
obtain,  as  you  see,  a flame  solid  to  the  centre,  in  a 


Solid-flame  bm-ner— first  experimental  pattern  modified 
from  Wallace’s  upright  solid  flame. 


Sohd-flame  burner,  with  gauze- covered  box  on  end  of 
injecting  tube. 

convenient  and  simple  form.  I find  from  ex- 
perience that  there  is  no  practical  limit  to  the  size  of 
burners  made  on  this  principle.  I have  made  them 
18  inches  in  diameter  on  the  surface  of  the  gauze, 
capable  of  burning  in  one  solid  flame  a gas  supply 
of  200  cubic  feet  per  hour;  I have  also  made  them 
4 feet  in  length  for  coffee  roasters.  As  this  burner 
requires  only  an  outlet  for  burnt  air,  it  will  work 
perfectly  in  very  confined  spaces,  where  an  ordinary 
hollow  flame  burner  cannot  be  kept  lighted.  A 
very  beautiful  application  of  this  burner  has  been 
patented  by  Messrs.  Bonser  and  Son,  of  Tower- 
hill,  for  the  purpose  of  roasting  coffee,  the  burner 
being  placed  inside  the  roasting  cylinder. 

I have  here  one  of  Bonser  and  Son’s  sample 
roasters,  which  will  roast  1 lb.  of  coffee  in  about 
five  minutes,  and  which  is  well  worthy  of  examina- 
tion, and  also  a solid  flame  burner,  eight  inches 
in  diameter,  which,  with  a well  constructed  boiler, 
will  make  steam  sufficient  for  a one  horse-power 
engine. 

When  I use  this  burner  for  draught  furnaces,  I 


make  it  with  a cast  iron  grid,  to  prevent  liability  of  | 
the  gauze  to  get  red  hot,  and  to  prevent  also  the  i 
peculiar  roaring  noise  caused  by  a solid  flame  ( 
produced  with  the  assistance  of  a chimney,  and  t 
which  I shall  again  refer  to ; and  you  hero  see  a . ^ 
few  examples  of  its  application  lor  crucible,  muffle > I 


Muffle  fr.rnace,  \?ith  solid-fiainc  bra’uor,  showing  tin 
cast-iron  grid  over  the  gaaze. 

and  porcelain  painter’s  furnaces.  One  great  dif- 
ficulty with  gas  crucible  furnaces  has  been  a means- 
of  safely  supporting  a crucible,  so  -fis  to  hold  it 
securely  without  interfering  Avith  th.-  full  impact 
of  the  flame. 

Gore,  in  the  first  gas  furnace  made,  supported 
his  crucible  by  projecting  ribs  inside  a taper 
cyhnder.  This  caused  liability  to  stick  fast,  and 
also  necessiiated  the  use  of  crucibles  of  one  exact 
shape  and  s'ze.  Griffin  made  an  advance  on  this, 
by  carrying  the  crucible  on  a tripod  grate  of  firc- 


Griffin’s  tripod  crucihlc  support. 

clay.  This,  although  used  at  present,  is  liable  to 
damage,  and  is  not  altogether  satisfactory.  Another 
plan  introduced  is  to  fix  an  upright  pflug  of  fire-clay 
in  the  centre  of  the  burner;  this  is,  in  my  experience, 
worse  than  Gore’s  original  plan,  as  the  stand  is  un- 
steady, and  is  also  liable  to  stick  to  and  come  a^vay 
with  the  crucible. 

For  draught  furnaces,  I have  at  lad  solved  this 
difficulty  completely,  by  placing  the  crucible  on 
the  solid  bottom  of  the  furnace,  by  the  side  of  the 
burner,  and  drawing  the  flame  sideways  across  the 
crucible,  the  chimney  being  placed  at  the  opposite 
side  of  the  burner.  This  not  only  completely 
solves  the  difficulty,  but  places  the  chimney  in  the 
best  possible  position,  and  exposes  the  crucible 
more  perfectly  to  the  impact  of  the  flame.  I have 
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received  to-day  a model  of  a further  improvement 
on  this,  in  which  the  flame  is  made  to  traverse 
completely  round  the  crucible,  thus  still  further 
utilising  the  heat  of  the  flame. 


Dranglit-fiimace  with  tripod  grate,  showing  the  old 
system  of  supporting  the  crucible. 


I Draugbt-funiace,  with  crucible  standing  on  bottom, 
dispensing  with  tripod  grate. 

In  tbc  blast  furnaces,  the  difficulty  of  supports 
I is  also  overcome  by  placing  the  crucible  on  the 
I bottom  of  tlic  furnace,  and  inserting  the  burner  at 
1 the  side.  The  casings  by  which  the  heat  is  retained 
I are  of  porous  or  cellular  clay,  the  process  of 
' making  which  I have  already  described.  All  the 


casings  which  you  sec  here  to-night  are  made  of 
this  material,  which  I consider  one  of  the  most 
important  points,  where  economy  of  fuel,  speed  of 
working,  and  great  heat  are  required.  Without 
this  cellular  clay,  the  results  I obtain  could  not  be 
approached,  except  by  an  enormous  increase  in  the 
heating  power  of  the  burners  used. 

I do  not  think  it  probable,  or  possible,  that 
really  high  temperatures  will  ever  be  attained  in 
small  draught  gas  furnaces,  for  several  reasons  > 
First,  the  very  large  burner  surface  necessary  to 
make  a perfect  mixture  of  gas  and  air,  with  sufifl- 
cient  rapidity  to  burn  a large  quantity  of  gas 
instantly  and  perfectly,  makes  the  burner  liable  to 
damage.  It  will  be  found  that,  with  a draught  gas 
furnace,  burning  in  an  economical  manner,  the 
flame  is  in  absolute  contact  with  the  burner  sui- 
face,  a state  of  things  which,  curiously  enough, 
does  not  exist  with  a blast  furnace,  where  the  flame 
is  ahvays  at  a greater  or  less  distance  from  the 
face  of  the  burner.  For  this  reason,  I should  never 
recommend  the  use  of  draught  furnaces  with  long 
chimneys  for  very  high  temperatures,  although  for 
such  w'ork  as  the  fusion  of  brass,  silver,  and  gold, 
the  usual  routine  work  of  laboratories,  and  the 
firing  of  glass,  china,  &c.,  they  are  perfectly 
adapted,  and  if  well  constructed,  wull  give  a very 
high  duty  for  the  gas  consumed. 

Another  objection  to  draught  furnaces,  is  the  diffi- 
culty of  keeping  all  the  lids  and  parts  fitting  so 
perfectly  air-tight  as  to  keep  all  cold  air  out  of  the 
chimney,  and  thereby  interfering  with  its  satisfac- 
tory working.  Where  the  pull  of  the  chimney  is 
great  from  its  height,  there  is  a great  liability  to  this 
leakage  of  cold  air  into  it,  and  there  is  also  a great 
Avaste  of  heat  in  keeping  the  chimney  at  a 
sufficiently  high  temperature  to  enable  it  to  work 
efficiently.  Draught  furnaces  have  their  place  and 
fill  it,  but  for  many  purposes  there  is  nothing  to 
approach  a blast  furnace,  used  with  either  coal  gas 
or  gasoline  vapour.  The  furnace  I now  show  you, 
and  which  I will,  at  the  conclusion,  light  and  keep 
going  for  ten  minutes,  is  perhaps  the  most  perfect 
example  of  the  great  results  to  be  obtained  with 
gaseous  fuel.  The  casing  which  holds  the  crucible 
i is  a simple  thick  pot  of  my  porous  clay,  with  a 
j hole  in  the  side,  and  a lid  with  a hole  in  the  centre 
i for  the  escape  of  the  products  of  combustion. 

The  burner,  I consider,  is  as  perfect  for  its  work 
as  the  casing.  It  is  a true  solid  flame,  formed  by 
injecting,  with  this  little  foot  blower,  a fine  stream 
of  air  at  a high  pressure,  into  a tube,  into  which 
gas  or  gasoline  vapour  enters  at  the  side.  By  using 
the  air  at  a high  pressure,  the  larger  quantity  of 
air  required  for  combustion  is  pulled  in  mechani- 
cally at  the  openings  in  the  tube,  thus  dispensing 
with  the  large  and  costly  blowing  apparatus,  which 
would  otherwise  be  necessary.  The  end  of  the 
tube  against  the  hole  in  the  casing  may  be  open, 
but  is  then  liable  to  make  a rattling  unpleasant 
noise ; to  prevent  this,  I cover  it  with  a cap  of 
gauze,  which,  when  the  furnace  is  at  a blinding 
white  heat,  is  perfectly  cold,  partly  owing  to  the 
fact,  as  I previously  explained,  that  a gas  flame 
produced  by  a blast  is  never  in  absolute  contact 
with  the  burner  which  produces  it,  and  partly  to  the 
constant  blast  of  cold  air  and  gas  passing  through. 
The  burner  fits  tight  against  the  casing.  A per- 
fectly explosive  mixture  is  made  rapidly  in  very 
small  quantities,  and  burnt  in  a close  non-conduct- 
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ing  chamber  so  perfectly  and  so  instantaneously, 
that  not  a trace  of  flame  is  visible  in  the  furnace, 
as  may  be  seen  by  those  interested,  who  will  come 
and  examine  the  furnace  whilst  working.  In  this 
furnace  I can,  as  you  will  see,  starting  all  cold,  get 
a crucible  well  over  a cast  iron  melting  heat  in  flve 
minutes,  and  to  a blinding  white,  approaching  a 
blue,  heat  m ten  minutes. 


Blast  furnace  (injector). 


The  gas  consumed  in  this  furnace,  as  I shall  work 
it  at  the  conclusion,  is  about  40  cubic  feet  per  hour. 
It  therefore  requires  less  than  4 cubic  feet  of  gas 
to  raise  a crucible,  sufficiently  large  to  hold  2 lbs. 
of  cast  iron,  to  over  the  fusing  point  of  cast  iron, 
and  it  takes  about  7 cubic  feet  of  gas  to  melt  this 
weight  of  iron,  so  that  it  can  be  poured.  Let  it 
be  remembered,  that  this  quantity  of  gas  costs  a 
little  over  one  farthing,  and  is  equivalent  to  about 
4 ounces  of  coal.  Let  it  also  be  remembered,  that 
this  minute  quantity  of  fuel  not  only  melts  the 
iron,  but  heats  up  a cold  furnace  and  crucible.  It 
is  very  easy  to  work  the  furnace  with  a very 
small  gas  supply,  but  in  this  case  the  heat  is 
obtained  much  more  slowly,  and  the  total  quantity 
of  gas  used  to  obtain  the  same  result  is  greater. 

Greater  power  and  greater  rapidity  of  working 
than  shown  by  this  furnace  is  not  desirable, 
although  it  could  be  easily  obtained  by  increasing 
the  air  and  gas  supply.  Ho  crucibles  known  will 
stand  a greater  power  than  this  furnace  gives  with 
ease,  whilst  for  simplicity  of  construction,  and 
ability  to  bear  hard  work,  anything  better  could 
hardly  be  desired.  With  this  furnace,  I think  the 
art  of  heating  crucibles  by  gas  may  be  considered 
to  be  complete. 

Consider,  for  one  moment,  the  actual  results  ob- 
tained in  this  furnace  with  four  ounces  of  fuel,  and 
compare  the  number  of  pounds  of  coal  or  coke  neces- 
sary to  produce  the  same  result,  then  the  economy 
of  gas  fuel  under  proper  conditions,  becomes  self- 
evident.  Bear  in  mind  also  that  it  is  applicable  to 
either  coal  gas  or  air  gas  from  benzoline,  the 
latter  fuel  enabling  the  furnace  to  be  used  for  the 
fusion  of  pure  nickel  and  delicate  coloured  enamels 
and  glass,  which  the  sulphur  always  present  in 
coal  gas  would  otherwise  prevent  the  furnace 
beuig  applied  to.  When  we  consider  the  import- 
ant part  which  nickel  is  likely  to  play  in  the 
future  for  many  purposes,  more  especially  in  its 
pure  and  malleable  form,  this  power  of  melting 


this  refractory  metal  in  a simple  furnace  is  a 
matter  of  no  little  importance. 

I have  time  only  to  say  a few  w'ords  about  blow- 
pipes. The  flame  of  a blow-pipe  is,  to  a certain 
extent,  hollow  ; but  not  so  much  so  as  is  the  case 
with  the  ordinary  flame,  made  without  an  air  blast. 
The  reason  of  the  very  high  temperature  obtained 
with  a blow-pipe  flame,  is  that  the  heat  is  driven 
to  one  point  and  accumulated  there.  I have  here 
an  example  of  an  arrangement,  devised  by  myself 


Blow-pipe,  with  air-jet  coiled  round  the  gas-pipe,  and 
Bunsen  burner  underneath,  to  heat  both  gas  and  air 
before  burning,  so  as  to  obtain  higli  temperatures. 

some  years  ago,  for  heating  both  the  blast  of  air 
and  the  gas,  producing  a flame,  having  a tempera- 
ture far  above  that  required  to  melt  platinum. 

A blow-pipe  flame,  however  large,  has  little 
power  compared  with  the  burner  of  the  blast 
furnace  which  I have  just  described,  when  we  have- 
large  bodies  of  material  to  heat.  The  combustion 
is  neither  so  rapid  nor  so  perfect ; in  fact,  the  blow- 
pipe flame  is  hollow  and  long,  wfith  only  one  hot 
point.  The  furnace  burner  flame  is  solid,  short,, 
and  of  equal  temperature  throughout. 

I will  now  explain  some  of  the  differences  be- 
tween coal  gas  and  gasoline  or  benzoline  vapour, 
in  practical  use.  Coal  gas  is  never  free  from  sul- 
phur ; and  it  is,  therefore,  difficult  to  use  for  the 
heatmg  of  metals  and  other  substances,  which  are 
liable  to  damage  by  sulphur  compounds.  It  is  also- 
not  satisfactory  for  the  fusion  of  enamels,  except 
in  perfectly  tight  chambers,  from  which  the  pro- 
ducts of  combustion  can  be  completely  excluded. 

The  vapours  of  the  lighter  petroleums,  on  the 
contrary,  are  free  from  sulphur,  and  I have  re- 
peatedly fused  the  most  delicate  enamel  colours  in 
the  open  flame  without  the  slightest  injury. 

Another  curious  difference  in  the  tvv"o  fuels  is, 
that  when  gasoline  or  benzoline  vapour  is  used 
with  a blow-pipe,  the  flame  is  exceedingly  liable  to* 
blow  out.  I can  use  no  other  satisfactory  simile, 
except  that  the  gasoline  flame  appears  to  be 
“ brittle,”  and  not  to  hang  tenaciously  to  the  blow- 
pipe as  a gas  flame  does.  When  anything  is  in  the 
gasoline  flame,  which  is  at  a sufficiently  high 
temperature  to  keep  up  the  combustion,  this  is  no 
disadvantage.  In  the  furnace,  air  gas  from  benzo- 
line burns  with  perfect  steadiness,  precisely  like 
coal  gas,  but  when  we  attempt  to  use  it  for  blow- 
pipe work,  the  flame  is  continually  leaving  the 
point  of  the  jet  and  blowing  out.  In  this  respect 
the  field  for  experiment  is  yet  open. 

I believe  I obtained  from  my  friend  Mr.  Bower, 
only  last  night,  an  idea  which  may  serve  to  solve 
this  difficulty,  but  which  I have  not  been  able  yet 
to  test.  I found  that  with  benzoline  gas  his 
blow-pipe  was  much  more  satisfactory  than  my 
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own,  the  only  difference  between  the  two  blow- 
pipes being  that  his  had  an  exceedingly  thick  air 
jet;  mine  had  a very  thin  one.  The  jet  of  thick 
glass  or  metal  does  not  appear  to  lift  the  flame 
away  to  the  same  extent,  and  some  experiments 
will  be  made  in  this  direction  as  soon  as  I return. 

It  must  be  remembered  that  coal  gas  is  lighter 
than  air  ; gasoline  gas  is,  however,  much  heavier  ; 
and  therefore  the  atmospheric,  or  Bunsen  burners, 
made  for  coal  gas,  which  are  open  at  the  bottom, 
will  not  work  satisfactorily  with  gasoline  gas,  as 
the  latter  falls,  and  escapes  from  the  lower  openings. 
For  gasoline  gas,  the  only  heating  burners  which 
can  b^e  used  are  those  arranged  in  a similar  manner 
to  the  solid  flame  burners,  with  a horizontal  jet 
and  air  tube.  On  account  of  the  weight  of  gaso- 
line gas,  if  the  generator  is  placed  at  the  top  of  a 
building,  the  weight  of  the  gas  is  sufiicient  to 
supply  an  argand  burner  in  the  lower  part  of  the 
building,  although  the  pressure  obtained  is  not 
sufficient  to  work  any  of  the  common  lighting 
burners  which  do  not  require  a chimney. 

I have  two  exeedingly  curious  flames  to  show 
you  ; one  is  a solid  flame,  produced  on  a surface 
of  gauze  by  a chimney  draught,  the  chimney  being 
free  to  vibrate.  The  explosions,  by  the  manage- 
ment of  the  chimney,  can  be  varied  in  their  rapidity, 
producing  different  tones.  I do  not  recommend 
this  in  its  present  form  as  a musical  instrument,  I 
simply  show  it  you  as  a curiosity.  The  other  is  a 
flame  which  requires  close  examination  to  see  its 
beauty ; and  I will  show  it  at  the  conclusion,  whilst 
the  furnace  is  working.  It  is  produced  under 
peculiar  conditions.  When  the  vapour  of  gasoline 
is  burnt  on  a gauze  surface,  with  just  sufficient  air 
to  make  a blue  flame,  the  surface  of  the  gauze  is 
covered  with  innumerable  round  blue  beads  of 
flame,  rushing  about  in  all  directions.  I can  offer 
no  explanation  of  this,  and  I cannot  produce  the 
same  effect  vdth  a coal  gas  flame  under  any  con- 
ditions. 

In  conclusion , there  are  many  purposes  to  which 
gas  fuel  can  be  applied,  far  more  perfectly  than  it 
is  at  present.  In  fact,  we  may  say  that  its  use, 
except  in  blast  furnaces  and  blow-pipes,  is  yet  in 
its  infancy,  and  the  work  done  by  Gore,  Wallace, 
and  others,  may  be  considered  only  as  a small 
sign  of  what  is  yet  to  come.  I believe  the  time  is, 
perhaps,  not  far  distant,  when  gas  will  be  used 
exclusively  for  cooking  purposes,  and  that  its 
rapid  adoption  all  over  the  world  depends  only  on 
the  makers  of  the  aparatus.  If  the  makers  of  gas- 
heating  arrangements  had  to  pay  for  all  the  gas 
wasted  in  their  apparatus,  I think  many  improve- 
ments would  very  quickly  be  made.  My  own 
experience  is  that  the  whole  of  the  cooking  for 
a family  of  eleven  can  be  done  perfectly,  entirely 
without  the  assistance  of  a fire,  at  a cost  of  about 
twopence  per  day  for  gas.  When  we  compare  this 
with  the  cost  entailed  by  some  apparatus  now  sold, 
the  necessity  for  improvement  is  self-evident. 
YTiere  liquids  have  to  be  boiled  or  vessels  heated, 
the  work  must  be  done  by  one  solid  flame,  not  by 
a number  or  one  hollow  flame  ; the  ovens  and  pans 
must  be  as  shallow  and  broad  as  possible,  and 
must  also  be  no  thicker  than  is  absolutely  neces- 
sary. I have  seen  gas-cooking  apparatus  in  which 
some  two  or  three  cwt.  of  iron  has  to  be  heated 
before  any  satisfardory  work  can  be  done.  My 
own  ovens  and  pans  are  as  thin  as  they  can  pos- 


sibly be  made,  and  I find,  by  experience,  that  our 
largest  oven  is  fuliy  hot  in  two  minutes.  In  a 
properly  arranged  water-heater,  it  requires  about 
one  and  a-half  cubic  feet  of  gas  to  boil  one  gallon 
of  water ; this  is  the  result  I get  in  actual  work, 
under  the  best  conditions.  I may  safely  take  it  as 
an  average,  with  the  burners  generally  used  for 
cooking,  that  from  five  to  twelve  cubic  feet  of  gas 
is  burnt  to  do  the  same  work,  owing  partly  to  the 
improper  construction  of  the  burners,  and  partly 
to  the  faults,  shape,  and  unnecessary  weight  of  the 
vessels  used. 

Amongst  the  still  more  recent  improvements  in 
gas-heating  apparatus  Avhich  have  not  yet  been 
made  public,  I may  mention  two.  The  first,  which 
I now  show  you,  is  a simple  and  cheap  arrange- 
ment for  melting  and  pouring  into  ingots  of  dif- 
ferent shapes,  a few  ounces  of  gold  or  silver,  without 
the  use  of  a furnace.  My  first  arrangement  of  this 
kind  was  essentially  different : in  this,  as  you  see. 


Fletcher’s  Furnace. 


both  blow-pipe,  crucible,  and  ingot  mould,  are 
mounted  on  one  rocking  stand,  the  two  sides  o£ 
the  ingot  mould  slide  over  each  other  to  enable 
ingots  of  different  shapes  and  weights  to  be  cast, 
and  the  rocking  stand,  clamp,  and  blow-pipe,  are 
all  obtained  in  a single  casting,  reducing  the  cost 
of  the  whole  to  a few  shillings.  It  is  well  known 
that  the  toughness  and  working  properties  of  gold 
are  greatly  improved  by  this  method  of  melting 
with  a flat  crucible  and  a blow-pipe,  and  the^  re- 
sults compare  very  favourably  with  those  obtained 
in  the  best  furnaces.  As  regards  time,  a^  3 oz. 
ingot  can  be  melted  and  poured  in  two  minutes, 
with  ease. 

Another  and  more  generally  important  appa- 
ratus is  what  may  fairly  be  considered  a new 
discovery,  so  far  as  gas  is  concerned.  It  is  only 
too  well  known  that  good  steel  is  ruined  if  heated 
with  a gas  blow-pipe  flame,  and  that  steel  band 
saws  brazed  with  a gas  blow-pipe  are  brittle  and 
worthless.  It  is  also  impossible  to  weld  with  the 
heat  obtained  from  a blow-pipe.  I find,  by  using 
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Fletcher’s  Forge  and  Blower. 


the  small  hearth  which  I Lave  here,  filled  with 
coke,  broken  small,  and  by  directing  a blow-pipe 
through  the  open  tuyere,  I can  get  a welding  heat 
in  about  two  or  three  minutes,  and  I obtain  heat 
which  is  for  all  practical  purposes  as  good  as  a 
charcoal  forge.  For  the  repair  of  small  tools,  and 
for  such  delicate  forgings  as  are  necessary  for  sew- 
ing machines,  &c.,  this  new  adaptation  of  gas 
appears  likely  to  become  exceedingly  valuable.  It 
is,  in  fact,  a small  self-lighting  forge,  perfectly 
clean  and  simple  in  use,  and  adapted  for  the  most 
delicate  work ; its  value  those  only  who  have 
delicate  steel  forgings  to  make  can  appreciate. 


DISCUSSION. 

Mr.  Hearson  said  he  should  like  to  correct  one  state- 
ment which  Mr.  Fletcher  had  made  with  regard  to  the 
Sun  gas-making’  machine,  which  he  was  sure  was  made 
inadvertently,  but  which  was  calculated  to  g’ive  a wrong 
impression.  As  the  inventor  of  that  machine,  he  begged 
to  state  that  it  did  not  contain  a particle  of  any 
fibrous  material,  and  he  believed  it  was  the  first  ma- 
chine of  the  kind  in  which  no  fibrous  material  to  dis- 
solve the  gasoline  was  used.  From  Mr.  Fletcher’s 
description  of  his  carburetter,  it  seemed  very  similar  to 
the  generality  of  apparatus  used  for  that  purpose. 

Mr.  Jones  asked  if  the  coffee -roasting  machine  was 
made  for  sale. 

Mr.  Fletcher  said  he  must  refer  to  the  patentees,  Messrs. 
Bonser,  for  an  answer  to  that  question.  He  had  made 
the  patterns  for  them,  and  that  was  all  he  knew  about 
it.  He  wished  to  add  that  the  gas  supply  was  not 
nearly  so  good  as  he  had  expected,  and  some  of  the  ex- 
periments, in  particular  the  musical  chimnies,  had  not 
succeeded  so  well  as  they  should  in  consequence.  In 
reply  to  a question  whether  the  blowpipes  could  be 
used  with  a fan  as  well  as  with  a blower,  he  said  it  could 
be_  done  by  enlarging  the  air  way.  The  one  he  had  been 
^ing  was  made  for  a high  pressure  blast,  the  object 
^ing  to  get  a powerful  burner  with  a small  foot 
blower. 


A Member  asked  what  was  the  durability  of  the 
casmgs  ; how  long  would  the  material  last  ? 

Fletcher  said  it  depended  on  the  temperature  to 
which  it  was  exposed.  You  could  easily  get  a tem- 
perature which  would  fuse  anything,  but  if  you  did  not 
go  beyond  the  temperature  necessary  to  fuse  nickel, 
which  was  approaching  a blue  heat,  the  casings  would 
stand  practically  an  unlimited  time.  He  had  worked 
them  day  after  day,  and  all  day  long,  at  a blue  heat— 
beyond  a white  heat.  One  casing  had  been  worked  at 
blinding  white  heat  for  a week,  ten  hours  a day.  He 
believed  there  was  no  other  furnace  which  would  stand 
that  heat  for  such  a length  of  time  without  coming  to 
pieces. 

The  Secretary  asked  Mr.  Fletcher  how  he  arrived  at 
his  figure  of  Is.  _2d.  per  cwt.  as  the  fuel  value  of  the 
gas.  It  was  said  that  from  one  ton  of  coal,  partly 
cannel  and  partly  ordinary,  there  were  produced,  besides 
the  residual  products,  10,000  cubic  feet  of  gas,  and  this 
was  calculated  at  Is.  2d.  per  cwt.  as  a liberal  allowance 
for  its  fuel  value.  He  wished  to  know  how  that  figure 
was  arrived  at. 

Mr.  Fletcher  thought  he  was  exceedingly  too 
liberal  to  the  gas  companies  in  giving  that  figure.  He 
judged  by  Manchester,  where  coal  was  worth  about  6d. 
per  cwt.,  and  that  if  he  allowed  more  than  double  that  as 
the  fuel  value,^  he  gave  a large  margin.  The  figures 
were  of  necessity  vague,  because  there  w’ere  no  known 
data  which  would  give  an  exact  result.  However,  he 
did  not  come  to  speak  on  theoretical  or  chemical  matters, 
but  to  put  before  them  the  practical  use  of  gas  as  fuel. 
The  figures  were  simply  a roug’h  approximation. 

The  Chairman  then  projiosed  a cordial  vote  of  thanks 
to  Mr.  Fletcher  for  his  most  interesting  and  instructive 
lecture. 

Mr.  TS  illiam  Botly  begged  leave  to  second  the  motion. 
Knowing  something  of  the  manufactiues  of  the  country, 
he  considered  that  everyone  interested  therein  was  very 
much  indebted  to  Mr.  Fletcher  for  his  paper,  and  for 
the  beautiful  experiments  with  which  it  was  illustrated. 
To  the  steel  manufacturer  this  system  would  prove  a 
very  great  boon  indeed,  for  in  the  paying,  smelting, 
and  welding  of  steel  it  would  be  most  useful.  The 
goldsmith  and  silversmith  would  also  be  greatly  assisted 
by  it,  and  so  would  the  enameller.  Those  who  had  seen 
that  beautiful  work  carried  on  at  Messrs.  Elkington’s, 
or  at  Christofle’s,  in  Paris,  would  recognise  at  once  how 
important  it  was  to  have  such  a ready  and  efficient 
means  ^ of  obtaining  an  efficient  heating  apparatus. 
In  culinary  and  general  domestic  purposes  also,  it 
gave  promise  of  ^’eat  economy,  and  lastly,  it  seemed 
to  be  very  useful  in  the  roasting  of  coffee.  As  many 
would  remember,  coffee  was  formerly  roasted  in  some- 
tliing  like  a frying-pan  ; then  came  Savage’s  process, 
the  cylindrical,  which  was  a great  improvement,  and 
lastly  came  Dakin’s  silver  coffee -roaster,  which  was  also 
cylindrical.  He  thought  the  community  at  large,  and 
the  various  trades  he  had  mentioned  in  particular,  were 
much  indebted  to  Mr.  Fletcher  for  the  assistance  he  had 
rendered  them  in  their  various  operations. 

The  motion  was  carried  unanimously. 


PEACTICAL  EXAMINATION  IN  VOCAL  OE 
INSTETJMENTAL  MUSIC. 

An  Examination  for  the  above  purpose  vrill  be 
held  at  the  House  of  the  Society  of  Arts,  during  the 
week  commencing  7th  of  June. 

Candidates  must  send  a certificate  from  a pro- 
fessor or  other  trustworthy  authority,  to  the  effect 
•-hat  their  qualifications  are  such  as  to  afford  a 
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reasonable  chance  of  their  passing.  Candidates 
who  were  examined  last  year  need  not  again  comply 
with  this  regulation.  There  is  no  limit  in  respect 
to  age,  occupation,  or  position. 

At  the  conclusion  of  the  Examination  of  candi- 
dates for  the  First  or  Second-class  Certificates, 
the  Examiner  will  record  the  result,  with  the 
marks  in  each  section,  on  a numbered  card,  and 
hand  the  same  to  the  candidate.  The  examination 
of  the  w'orked  papers  in  the  Honours  Grade  will 
necessitate  some  delay,  but  the  result  of  this 
Examination  will  be  conveyeel  to  the  candidates  in 
due  course. 

The  Certificates  will  be  prepared  as  soon  as 
possible  after  the  Examinations,  and  can  be  had, 
upon  application  at  the  House  of  the  Society  of 
Arts,  on  or  after  the  2nd  August,  on  presentation 
of  the  numbered  card. 

The  Council  will  provide  a grand  piano  and 
harmonium,  and,  if  necessary,  obtain  the  use  of  an 
organ,  should  candidates  for  examination  on  that 
instrument  present  themselves.  Any  other  instru- 
ments must  be  brought  by  the  candidates.  The 
services  of  an  accompanyist  will  be  obtained  when 
candidates  for  singing  are  to  be  examined. 

The  examination  for  Honours  (including  the 
working  of  the  paper)  will  occupy  three  hours  and 
a half.  That  for  First  or  Second  Grade  Certificates 
about  a quarter  of  an  hour. 

The  examination  of  each  candidate  will  be 
private ; no  one  but  the  examiner  and  the  accom- 
panyist being  present,  unless  it  be  a member  of  the 
Society  of  Arts’  Committee  ; candidates  will,  how- 
ever, be  permitted  to  bring  their  own  accompanyist. 

The  candidate  will  be  kno^vnto  the  Examiner  by 
a number  only ; and  no  list  of  candidates  will  be 
published. 

The  following  are  the  conditions  laid  dowm  for 
the  three  grades  ; — 

IIO^'OUES. 

The  Examination  in  Honours  will  consist  of 
three  sections,  viz.,  a paper  to  be  w'orked,  an 
examination  similar  in  form  to  the  practical 
examination  for  a First  and  Second-class,  and  a 
viva-voce  examination. 

The  paper  will  comprise  : — 


The  maximum  number  of  marks  will  be  100. 

For  a First-class  in  Honours,  candidates  must 
obtain  80  marks. 

For  a Second-class  in  Honours,  candidates  must 
obtam  60  marks. 

Below  60  no  Certificate  will  be  granted. 

Candidates  must  pay  a fee  of  10s.,  wdiich  will 
include  both  vocal  and  instrumental  music. 

First  axd  Secoxd-class. 

Vocal. 

Candidates  fora  First  or  Second-class  Certificate 
in  Vocal  Music  will  be  required — 

[1.]  To  sing  a solo,  or  to  take  part  with  another 
candidate  in  a duet,  already  studied.  Credit  will 
be  given  for  the  choice  of  the  piece  sung. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds,  or 
successions  of  sounds,  phyed  or  sung  by  the 
Examiner  in  that  key,  and  in  the  keys  connected 
with  it;  e.g.,  the  dominant,  subdominant,  relative 
minor,  or  other. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

Candidates  must  come  provided  with  a second 
copy  of  the  solo  or  duet  they  have  studied,  in  the 
established  notation. 

The  maximum  of  marks  is  100.  These  will  be 
distributed  amongst  the  subjects  of  examination  in 
the  following  proportion  : — 

Marks. 

Voice ....  20  per  cent.  I Ear 20  per  cent. 

Style.... 20  ,,  j Reading.. 40  ,, 

Candidates  wLo  obtain  Vo  marks  will  be  entitled 
to  a First-class  Certificate ; and  those  who  obtain 
50  to  a Second.  Candidates,  the  number  of  whose 
marks  is  below  50,  will  be  entered  as  “not  passed.’^ 

Instrumental. 

Candidates  for  a First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 

[1.]  To  play  a piece  already  studied.  Credit  will 
be  given  for  the  choice  of  the  piece  played. 

[2.]  A key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds,  played 
by  the  Examiner  in  succession  or  in  combination, 
in  that  and  its  relative  keys;  e.g.,  the  dominant, 
subdominant,  relative  minor,  or  other. 

[3.]  To  play  a piece  or  portion  of  a piece  at  sight. 

The  maximum  of  marks  is  100.  These  will  be 
distributed  among  the  subjects  of  examination  in 
the  following  projwrtion  : — 

Marks. 


[1.]  Harmony  in  four  or  five  parts,  each  part  to 
be  written  in  its  proper  clefs. 


[2.] 

[3.- 

[^. 

[5. 


Simple  counterpoint  in  the  five  species. 
Elementary  form. 

Instiumentation. 

Questions  on  the  history  of  music. 


Text-books  suggested: — Dr.  HuUah’s  work  on 
1 Harmony  (Longmans) ; Dr.  Stainer’s  work  on 
Harmony  (Novello) ; Dr.  Hiles  on  Counterpoint 
(For.syth,  Manchester);  Dr.  Macfarren on  Counter- 
1 point  (Cambridge  University  Press) ; “ Form  and 
i!  Instrumentation,”  by  W.  A,  Barrett  (Rivingtons). 


Execution.  .20  per  cent.  I Ear 20  per  cent. 

Style 20  ,,  | Reading  ..40  ,, 

Candidates  who  obtain  75  marks  will  be  entitled 
to  a First-class  Certificate;  and  those  who  obtain 
50  to  a Second.  Candidates,  the  number  of  wLoso 
marks  is  below  50,  will  be  entered  as  “not 
passed.” 

The  fee  is  5s.  for  a First  or  Second-class  (vocal 
or  instrumental)  Certificate.  If  vocal  as  well  as 
instrumental  music  be  taken  by  the  same  candidate 
for  the  First  or  Second-class  Certificate,  a fee  of 
7s.  6cl.  must  be  paid. 
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Candidates  who  hold  certificates  of  last  year 
can  again  be  examined,  with  a view  of  obtaining 
a Higher  Grade. 

Similar  Examinations  will  be  held  at  the  Bir- 
mingham and  Midland  Institute,  and  at  the 
Association  for  the  Higher  Education  of  Women  at 
^Glasgow. 


MISCELLAITEOUS. 


AETISTS’  COLOUES. 

'The  following  letter,  by  Mr.  Simpson,  on  the  subject 
>0!  Mr.  Holman  Hunt’s  paper,  printed  in  last  week’s 
■Jourml,  appeared  in  the  Times  of  the  26th  inst : — 

Sir, — All  who  heard  Mr.  Holman  Hunt’s  admirable 
lecture  on  colours  at  the  Society  of  Arts  must  have  been 
impressed  with  the  great  importance  of  the  subject,  not 
only  to  artists  themselves,  but  to  the  purchasers  of  pic- 
tures. Your  leading  article  most  graphically  illustrated 
its  bearings.  The  further  discussion  of  the  subject  at 
the  Grosvenor  Gallery  is  most  fitting  ; but  there  is  one 
point  which  can  be  better  ventilated  in  the  columns  of 
the  Times  than  in  any  other  place,  and  that  is  as  to  who 
should  take  up  the  practical  experiments  which  the 
lecture  showed  was  so  necessary.  It  seems  to  me  that  the 
Eoyal  Academy  is  the  proper  body  to  take  upon  itself  the 
proposed  functions.  It  is  no  trifling*  piatter  that  is  wanted. 
Not  only  should  every  pigment,  both  in  oil  and  water 
colours,  be  used,  and  painted  slips  exposed  to  various 
degrees  of  light,  but  combinations  of  each  should  also 
be  experimented  upon,  and  all  these  should  be  carefully 
indexed,  with  regular  reports  made  on  their  condition 
from  time  to  time,  not  for  a few  years,  but  for  centuries. 
The  real  value  of  the  experiments  in  most  of  the  pig- 
ments would  not  begin  till  at  least  half  a century  had 
gone  past.  The  quantity  of  slips  needed  for  this  part 
of  the  work  alone  Vv^ould  require  a large  and  very  care- 
fully selected  space  for  their  proper  exposure,  as  well 
as  a scientific  official  to  make  regular  records  con- 
nected with  them ; and  extending,  too,  over  such  an 
indefinite  period  of  time,  it  is  all  but  certain  that  none 
but  an  official  body  like  the  Eoyal  Academy  could 
accomplish  the  work  in  the  manner  it  ought  to  be  done. 
A museum  of  materials  is  also  one  of  the  demands.  In 
addition  to  colours,  there  are  oils  and  varnishes,  as  well 
as  the  priming  of  various  grounds  to  paint  on.  The 
water-colour  men  would  also  want  to  know  something  of 
their  colours,  as  well  as  the  gums  and  other  ingredients 
mixed  with  them.  Mr.  Hunt  says  there  is  no  paper  fit 
for  water-colour  painting  now  made.  To  paper  you 
■have  to  add  canvas  and  panels.  To  this  there  are  also 
the  materials  connected  with  the  newly  grown  up  taste 
for  painting  on  tiles  and  ceramic  ware  of  all  kinds.  This 
slight  enumeration  of  what  has  to  be  accomplished  will 
suggest  how  vast  the  field  of  labour  must  be,  and  it  can 
be  but  of  small  value  unless  it  is  most  carefully  and 
■systematically  continued  for  a long  period  of  time.  The 
work  is  so  vital  to  art  that  it  ought  to  be  looked  upon 
iis  national,  and  this  points  to  the  Eoyal  Academy  as 
the  institution  whose  business  it  is.  If  the  Eoyal 
Academy  refuse  to  take  the  matter  up,  then  by  all  means 
let  us  have  the  society  Mr.  Hunt  proposes.  This  is  not 
likely  to  be  the  case ; the  Eoyal  Academicians  must  be 
as  anxious  about  the  quality  of  the  coloui’s  and  canvases 


they  use  as  any  men  can  be ; their  appointment  of  a 
Professor  of  Chemistry  may  be  cited  as  evidence  in  this 
direction.  It  would  be  well  for  Mr.  Barff  to  let  it  be 
known  to  what  extent  his  duties  are  likely  to  realise 
what  has  been  indicated  by  Mr.  Hunt’s  lecture,  and  for 
the  Academy  to  say  how  far  they  are  wiUiug  to  go  in 
working  out  what  is  required. 

I am.  Sir,  yours  obediently, 

64,  Lincoln’ s-inn-fields,  William  Simpsox. 

Apiil  24. 


This  elicited  the  following  letter  from  Mr.  Hohnan 
Plunt,  wliich  appeared  in  the  Times  of  the  28th  inst.  : — 

Sir,— It  is,  I feel,  natural  that  many  should  assume, 
as  Mr.  Wilham  Simpson  does  in  his  letter  appearing  in 
the  Times  of  to-day,  that  the  Eoyal  Academy  is  the 
proper  institution  to  take  up  the  duty  of  improving  our 
supply  of  materials,  and  increasing  the  knowledge  of 
them  among  painters.  I once  thought  so  ; but  I have 
long  been  convinced  that  the  existing  duties  of  the 
members  are  too  arduous,  and  their  aims  too  elevated, 
to  allow  them  to  undertake  an  additional  labour,  so 
much  requiring  patient,  inglorious  watchfulness  as 
would  the  task  proposed.  This  mistaken  conception  of 
the  nature  of  the  Eoyal  Academy  has,  probably,  long 
deterred  many  besides  myself  from  taking  measures  for 
remedying’  the  existent  evil. 

When  the  Eoyal  Commissioners  took  evidence  as  to 
the  actual  condition  of  the  Eoyal  Academy,  and,  in 
sitting,  had  to  consider  whether  means  existed  of 
making  it  a more  perfect  guardian  of  art  interests,  I 
ventured,  in  giving  my  evidence,  to  recommend  that  a 
chemist  should  be  appointed  by  the  institution  to  put 
our  knowledge  of  pigments  on  a solid  basis.  Mr. 
Salter,  it  seems,  advised  the  same  com’se,  and  soon  after 
the  latter  wrote,  the  Eoyal  Academy  appointed  Mr.  Barff 
as  professor  of  chemistry.  Both  before  and  after  my 
first  public  utterance  I urged  on  many  Academicians, 
whom  circumstances  enabled  me  to  worry,  that  the 
business  which  seemed  to  me  so  vital  should  be  taken  up 
practically  and  thoroughly.  Bor  long,  now,  I have 
recognised  that  what  one  long-standing  member  replied 
is  true,  that  ‘ ‘ such  work  is  far  beneath  the  dignity  of 
the  Eoyal  Academy.”,  The  fact  that  from  the 
foundation  of  the  institution  to  this  date  it  has 
never  committed  itself  to  such  humble  duties  is  a 
proof  that  it  was  not  right  to  expect  this  body  to 
undertake  them  now.  The  appointment  of  Mr. 
Barfi  did  not,  I am,  if  necessary,  able  to  show, 
note  any  departure  from  the  higher  traditions  of  the 
Academy.  It  was  a gracious  concession  to  the  prejudices 
of  the  public,  such  as  all  great  powers  are  at  times  wise 
in  maldng ; and,  this  being  recognised,  we  outsiders, 
with  a craze  for  attaining  our  unfashionable  object  of 
security  in  the  character  of  materials,  would  have  been 
foolish  any  longer  to  delay  independent  measures  for 
securing  our  end.  The  new  society  cannot  now  consent 
to  being  supplanted.  We  have  not  formed  ourselves 
simply  for  the  pleasure  of  having  after-dinner  assur- 
ances that  all  is  better  than  well.  The  gentleman  who 
advises  that  should  trust  to  the  Eoyal  Academy  to 
carry  out  our  purposes  will,  I think,  on  further  reflec- 
tion, recognise  that  the  institution  which,  agreeably  to 
all  its  traditions,  avoided  attention  to  a crying  want  as 
one  not  appealing  to  itself,  cannot  suddenly  be  expected 
to  change  its  whole  nature  and  attend  heartily  _ to 
matters  which  a rival  faction  brought  to  its  unwilling 
notice. 

When  the  pressing  business  of  hanging  the  exhibition 
at  the  Grosvenor  Gallery  is  fully  despatched,  a day  shall 
be  fixed  for  the  proposed  discussion. 

I am.  Sir,  yours  obediently, 

W.  Holman  Hunt. 

Athensemn  Club,  Pall-mall,  April  26. 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  April  30,  1880. 


523 


THE  PRODUCTION  OF  INDIGO  IN  BENGAL. 

Indigo  is  almost  entirely  obtained  from  leguminous 
plants  of  the  genus  Indigo fcr a ^ that  cultivated  in  India 
being  the  Indigofera  tincioria,  and  that  in  America  the 
Indiyofcra  anil.  The  plant  is  gro^vn  in  India,  China, 
Java,  the  Antilles,  and  Central  America.  It  is  planted 
either  in  the  spring  or  the  autumn,  and  generally  in 
a clayey  soil.  In  India  it  has  pinnate  leaves  and  a 
slender  ligneous  stem,  and,  when  successfully  cultivated, 
rises  to  the  height  of  3,  5,  and  6 feet.  It  is  cut  with 
pruning  knives  at  the  end  of  May,  and  as  its  growth  is 
exceedingly  rapid,  two,  and  sometimes  three  crops  are 
obtained,  but  the  last  crop,  in  its  production  of  colour- 
ing matter,  is  not  equal  to  the  first.  Mr.  Koechlin- 
Schwartz,  in  an  article  in  the  Bulletin  de  la  Socitte  Indus- 
trielle  de  Mulhouse,  gives  some  interesting  particulars  of 
the  preparation  of  indigo  in  Bengal. 

In  this  province  of  India,  the  indigo  factories — in 
addition  to  filters,  presses,  a boiler,  drying  grounds, 
and  reservoirs — are  provided  with  two  rows,  each  con- 
sisting of  15  to  20  vats.  These  vats  are  constructed  of 
brickwork,  and  covered  over  with  a strong  coating  of 
stucco;  they  are  generally  from  18  to  20  feet  square, 
and  about  three  feet  deep  ; the  back  row  is  nearly  three 
feet  higher  than  the  front,  and  it  is  in  the  higher  row 
of  vats  that  the  fermentation  takes  place.  When  the 
fermentation  is  completed,  the  liquid  is  turned  off,  and 
flows  into  the  lower  vats.  The  water  of  the  Ganges, 
which  is  comparatively  pure,  and  therefore  well  adapted 
for  the  purpose,  is  utilised  in  this  process. 

In  the  moming  the  plant  is  cut,  taken  to  the  factory, 
and  loaded  in  the  vats  in  the  evening,  one  vat  contain- 
ing 100  packages  or  bundles,  arranged  in  layers,  on  the 
top  of  which  are  placed  transverse  pieces  of  wood 
tightly  wedged  dov-n,  it  being  necessaiy  that  the  plants 
should  be  well  pressed,  or  the  fermentation  would  not 
otherwise  thoroughly  take  place.  Water  is  then  allowed 
to  flow  into  the  vats  until  the  plants  are  submerged.  The 
process  of  fennentation  lasts  from  nine  to  fourteen 
hours,  but  depends  entirely  upon  the  temperature.  To 
test  the  progress  of  the  operation,  a little  of  the  liquid 
is  drawn  off  into  the  lower  range  of  vats  ; if  it  is  of  a 
pale  straw  colour,  the  quantity  produced  will  not  be  so 
abundant,  but  it  will  be  of  a superior  quality  than  Avhen 
the  colour  is  of  a deeper  yellow  tinge.  The  colour  of 
the  liquid  after  fermentation,  and  when  it  is  drawn  off, 
is  always  more  or  less  of  a deep  yellow.  It  is  allowed  to 
remain  some  Little  time,  then  the  water,  while  still  warm, 
is  beaten  by  twelve  naked  men  armed  with  long  bamboos. 
While  this  is  going  on,  the  higher  range  of  vats  is 
being  emptied  and  cleared  for  another  supply  of  the 
plants,  seA'enteen  workmen  being  employed  in  clean- 
ing one  vat.  The  liquid  is  beaten  for  two  or  three 
hours,  and  gradually  becomes  of  a pale  green  colour, 
and  the  indigo  fonns  into  small  flakes  ; it  is  allowed  to 
remain  half-an-hour,  and  the  water  is  then  turned  off 
gently,  corks  placed  at  different  levels  in  the  vat 
being  one  by  one  withdrawn.  The  water  returns  to  the 
river,  and  the  deposit,  which  resembles  a thin  scum,  is 
carried  through  a trough  into  a deep  trench.  By  means 
of  a hand-pump,  it  is  then  brought  up  and  boiled  for  a 
short  time  in  order  to  prevent  a second  fermentation — 
which  would  cause  it  to  turn  black  and  be  spoiled.  It  is 
allowed  to  remain  about  twenty  hours,  and  then  the 
boiling  process  is  again  resorted  to,  which  continues  for 
three  or  four  hours,  when  the  boiling  mass  is  poured 
off  and  strained  through  a filter.  This  filter  is  com- 
posed of  a brick  vat  covered  with  stucco  18  to  20  feet 
long,  six  feet  wide,  and  about  three  feet  deep  ; it  is 
covered  with  bamboos,  on  which  are  spread  rush  mats, 
and  over  these  a strong,  well  stretched  linen  cloth.  On 
this  cloth,  after  the  liquid  has  been  strained  through, 
there  remains  a thick,  deep  blue  paste,  almost  black. 

The  water  which  was  in  the  vat,  in  flowing  through 
the  filter,  leaves  this  deposit  of  indigo.  The  paste  is 


then  placed  in  small,  solidly  constructed  Avooden  cases, 
perforated  with  small  holes,  and  with  a very  strong 
linen  cloth  at  the  bottom;  the  cases  are  then  covered 
with  cloth,  and  a Avooden  lid  perforated  also  Avith 
small  holes  ; they  are  then  pressed  in  a vice  to  extract 
every  particle  of  moistiu-e.  When  this  operation  is 
completed,  the  indigo  is  found  in  a large  thick  block, 
the  cutting  of  which  demands  carefid  attention,  and 
must  be  done  very  sloAvly.  The  blocks  are  then  sub- 
mitted to  the  action  of  the  drying-ground,  Avhich  con- 
sists of  a largo  brick  building  of  a good  height,  with 
windows  furnished  Avith  closed  lattices  to  exclude  the 
rays  of  the  sun,  even  thick  bushy  trees  being  planted  all 
round  the  buildings  to  assist  in  keeping  out  the  light. 
The  cakes  occupy  from  three  to  five  days  in  drying,  and 
are  then  sent  to  Calcutta.  It  is  in  this  state  that  indigo 
is  delivered  into  the  market ; its  quality  may  be  tested 
by  its  lightness  or  small  specific  gravity,  and  its  bright 
colour  Avlien  rubbed  with  the  nail. 


G-ENEEAL  HOTES. 


Technological  Examinations. — The  rctiums  already 
receiA'cd  for  the  Technological  Exam  nations  of  the  City  and 
Guilds  Institute  show  that  over  1,000  candidates  will  present 
themseh'es  for  examination  at  80  cen’r.  s.  This  is  a very 
large  increase  on  last  year,  whtn  only  202  were  examined. 
Tte  examinations  are  to  be  held  on  the  evening  of  the  12th 
May,  concurrently  with  the  ex-iinination  of  tbo  Scitnee  and 
Art  Department  on  that  evening. 

Brussels  Permanent  International  Exhibition. — Be- 
sides the  purely  national  Exhibition  in  the  Champ  des 
Manoeuvres,  Brussels, an  International  Exhibition,  intended 
to  be  permanent,  is  annouticei  for  opening  on  1st  May.  It 
is  to  be  held  in  the  Palais  du  Midi,  a large  and  imposing 
structure,  well  adapted  to  its  purpose,  situated  between  the 
Boulevard  du  Ilainault  and  the  Avenue  du  Midi,  the  latter 
of  which  forms  direct  communication  between  the  two  ter- 
mini of  the  Belgian  capital.  All  articles  f-  r exhibition  are 
to  be  in  the  building  by  15th  April,  and  a committee  of 
patronage  will  determine  their  classification  and  arrange- 
ment, so  as  to  add  to  the  general  effect.  All  articles  of  an 
artistic,  industrial,  or  commercial  character  are  admissible, 
but  those  of  a dangerous  nature  are  rigorously  excluded.  A 
charge  is  made  of  £2  per  square  metre  of  ground  space  and 
£1  per  square  metre  of  wall  space  for  the  whole  year,  and 
the  management  offer  to  let  at  a small  charge  stands  or 
show-cases  of  four  different  types.  Motive  power,  gas  and 
water,  are  provided;  and  conferences,  congresses,  and  lacturea 
are  to  take  place  at  intervals  during  the  year.  Further  in- 
formation, with  prospectuses,  and  plans,  and  sections  of  the 
building  may  be  obtained  of  the  Administrateur-Directeur, 
M.  Ernest  de  Bavay,  Palais  du  Midi,  Brussels. 

Fireproof  Materials. — In  tlie  report  published  by  the 
Journal  on  the  Applied  Science  Exhibition,  Paris,  of  last 
year,  mention  A\'as  made  of  the  muslin  curtains  shoAAui  by 
M.  A.  J.  Martin,  Paris, ^ to  Avhich  a flame  was  constantly 
applied  Avuthout  consuming  them.  The  composition  he 
employs  for  rendering  inflammable  paper,  wood,  and  textile 


fabrics  is  the  folloAving  : — 

Parts. 

Pure  sulphate  of  ammonia  80 

Carbonate  of  ammonia 25 

Boracic  acid  30 

Pure  borax 17 

Starch 20 

Distilled  or  pure  water 1,000 


The  materials  are  dipped  in  this  solution  while  hot,  so  as 
to  be  thoroughly  impregnated,  Avhen  they  are  dried  suf- 
ficiently to  be  ironed  in  the  same  way  as  ordinary  starched 
fabrics. 


* 30th  January,  1880,  p.  1S7. 
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Sand  Distributor. — Messrs.  Grarret's  Sand  Distributor, 
a EuachiLe  lor  ibe  purpote  of  deJiverin^i  ^and  over  roadways 
with  peifect  rfgulariiy,  will  bo  exhibited  in  acfiMn  on  the 
Thames  Embankment,  in  the  nM’ghbouthoo'i  of  the  Chelsea 
Suspension  Bridge,  on  Friday,  May  7»h,  at  2.30  p.m.,  when 
members  of  the  Society  of  Atts  are  invitei  to  attend. 


MEETINGS  OF  THE  SOCIETY. 

ObDINABY  MeETIjN’GS. 

TVednesJay  Evenings,  at  Eight  o’clock: — 

May  5. — “Agricultural  Experience:  the  Lesson  of 
Eorty  Years.”  By  John  C.  Moeton.  James  Caied, 
C.B.,  E.B.S.,  will  preside. 

May  12. — “Utilisation  and  Properties  of  Blast 
EiuTiace  Slag.”  By  Chaeles  Wood. 

May  19. — “Trade  Routes  betw^een  England,  Nor- 
way, and  Siberia.”  By  Lieut.  G.  T.  Temple. 


Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

May  7. — “ The  Present  Condition  and  Prospects  of 
Agriculture  in  South  India.”  By  W.  Robeetson, 
M.R.C.A.,  Superintendent  of  the  Government  Farms  in 
Tthe  Madras  Presidency.  Sir  William  Rose  Robinson, 
K.C.S.I.,  v/ill  preside. 

May  14. — “ China  and  the  Chinese  : their  Early 
History  and  Future  Prospects.”  By  A.  Teeeien  de 
La  Coupeeib.  Professor  Robeet  K.  Douglas  will  pre- 
side. 


Fobeign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

May  18. — The  Arts,  Commerce,  Recent  Advances, 
and  Future  Prospects  of  the  Island  of  Madagascar.” 
By  the  Rev.  James  Sibeee,  Jun.,  F.R.G.S. 


Applied  Chemistby  and  Physics  Section. 
Thursday  Evenings,  at  eight  o’clock  : — 

May  13. — “The  Optical  Properties  of  Crystals,  and 
some  of  their  Practical  Applications.”  By  Prof.  W.  G. 
Adams,  F.R.S.  William  Spottiswoode,  LL.D.,  Pres. 
R.S.,  will  preside. 

May  20. — “ Some  Recent  Advances  in  the  Science  of  i 
Photography.”  By  Captain  Abney,  R.E.,  F.R.S. 


Cantob  Lecttjbes. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course,  by  R.  W.  Edis,  F.S.A., 
on  “Art  Decoration  and  Furniture.” 

Lectuee  V. — May  3. 

The  Drawing -room  and  Boudoir,  Bedroom,  and  Offices. — 
General  treatment.  Colouring  and  decoration.  Lacquer 
work.  Gilding.  Furniture  and  hangings. 

Lectuee  VI. — May  10. 

General  Articles  of  Dome  tic  Use. — Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
work. 

Members  can  admit- Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
commencement  of  the  Sessions.  ' 


Additional  Lectubes. 

May  6th,  4 p.m.- Lecture  by  Dr.  B.  W. 
Richabdson,  F.R.S.,  on  “ Fleuss’s  New  Diving 
Apparatus.”  Practical  demonstration  of  the 
working  of  the  apparatus  will  be  given  by  Mr. 
Fleuss. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moxday,  May  3rd... SOCIETY  OF  ARTS,  John-.street,  Adelphi, 
W.C.,  8 p.m.  (Cantor  Lectures.)  Mr.  Robert  W.  Edis, 
“The  Decoration  and  Furniture  of  Town  Houses.” 
(Lecture  V.) 

Farmers’  Club,  Inns  of  Court  Hotel,  Holborn,  W.C., 
4 p.m.  Mr.  A.  Crosskill,  “ How  Far  are  the  Interests 
of  Landlords  and  Tenants  Identical.” 

Royal  Institution,  Albemarle-strcet,  W.,  5 p.m.  General 
Monthly  Meeting. 

Society  of  Engineers,  6,  Westminstcr-chambers,  7^  p.m. 
Mr.  Graham  Smith,  “ The  Design  and  Construction  of 
the  Tay  Bridge.” 

British  xH-chitects,  9,  Conduit-street,  W.,  8 p.m.  Annual 
General  Meeting. 

Medical,  11,  Chandos-street,  W.,  8h  p.m.  Annual 
Oration. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8p.m.  Rev. 
H.  G.  Tomkins,  “The  Life  of  Joseph:  Illustrated 
from  Sources  External  to  Holy  Scripture.” 

Tuesday,  May  4th. ..Royal  Institution,  Albemarle-street,  W., 

3 p.m.  Mr.  li.  H.  Scott,  “Wind  and  AVeathcr.” 
(Lecture  III.) 

Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  of  Arts),  11  a.m. 

Civil  Engineers,  25,  Gi'eat  George-street,  Westminster, 
S.AV.,  8 p.m.  “ The  Amsterdam  Ship  Canal.” 
Pathological,  53,  Berners-street,  Oxford-street,  W.,  8|  p.m. 
Biblical  Archaeology,  9,  Conduit-street,  AV.,  8i  p.m. 
Zoological,  11,  Hanover-square,  AV.,  8^  p.m. 

Wednesday,  May  5th...  SOCIETY  OF  ARTS.  John-street, 
Adelphi,  W.C.,  8 p.m.  Mr.  John  C.  Morton,  “ Agricul- 
tural Experience  : the  Lesson  of  Forty  Years.” 
Entomological,  11,  Chandos-street,  AV.,  7 p.m. 
.^Archaeological  Association,  32,  Sackvillc-strect,AV.,  4jp.m. 
Annual  Meeting. 

Obstetrical,  53,  Bemers-street,  Oxford-street,  AV.,  8 p.m. 

Thursday,  May  6TH...Linnean,  Burlington-house,  AV.,  8 p.m.  1. 

Prof.  E.  Ray  Lankester,  “The  Extinct  AValrus  of 
Suffolk  and  Antwerp.”  2.  Prof.  G.  Dickie,  “Algae 
from  the  Amazon  and  its  Tributaries.”  3.  Prof.  P.  M. 
Duncan,  “ An  Unusual  Form  of  the  Genus  Hemipholis, 
xAgass  from  ©ff'  the  Algulhas  Bank.”  4.  Mr.  Chas. 
Stew'art,  “Irregularity  in  a Species  of  Amhhjpneustes." 
Chemical,  Burlington-house,  AV.,  8p.m.  1.  Dr.  Hodg- 

kinson,  “ The  Action  of  Sodium  on  Ethereal  Salts  of 
Phenyl  Acetic  Acid.”  2.  Mr.  C.  E.  Groves,  “Estimation 
of  Nitrogen  in  Carbon  Compounds.”  3.  Mr.  M.  P. 
Muir,  “ Sage  Oil.”  4.  Dr.  W.  Ramsey,  “ The  Electrical 
Conductivity  of  Solutions.” 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 

Tyndall,  “ Light  as  a Mode  of  Motion.”  (Lecture  V.) 
Inventors’  Institute,  4,  St.  Martin’s  place,  AV.C.,  8 p.m. 
Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,  7 p.m.  Mr.  W.  T.  Butler,  “A  Small  CoUiery  in 
North  Wales.” 

Archieological  Institution,  16,  New  Burlington-street,  AV. 

4 p.m. 

Friday,  May  7tii... SOCIETY  OF  ARTS,  John-.street,  Adelphi, 
AV.C.,  8 p.m.  (Indian  Section.)  Mr.  AV.  Robertson, 
“ The  Present  Condition  and  Prospects  of  Agriculture 
in  South  India.” 

Royal  United  Service  Institution,  AVRitehall-yard,  3 p.m. 
Captain  Walter  H.  James,  R.E.,  “Modem  Rifle  Fire; 
its  Influence  on  Armament,  Training,  and  Tactics.” 
Royal  Institution,  Albemarle-street,  9 p.m.  Prof.  Flower, 
“ Fashion  in  Deformity.” 

Geologists’  Association,  University  College,  Gower-street, 
W.C.,  8p.m. 

Philological,  University  College,  W.C.,  8 p.m.  1.  Mr.  C. 
B.  Cayley,  “ A DifELculty  in  Russian  (irammar.”  2.  Mr. 
Benjamin  Dawson,  “ Quicherat’s  Latin  Etjunologies.” 

Saturday,  May  8th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m. 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W.,  3|  p.m . 
Royal  Institution.  Albemarle-street,  W.,  3p.m.  Prof.  H. 
Morlcy,  “ The  Dramatists  before  Shakespeare.” 
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AU  communications  for  the  Society  should  be  addressed  to  the  Secretary, 
J ohn-street,  Adelphi,  London,  W.  C. 


PROCEEDINGS  OF  THE  SOCIETY. 


LONDON  WATER  SUPPLY. 

The  Council  have  decided  to  summon  a public 
Conference,  to  consider  the  question  of  supplying 
London  with  pure  water.  At  present  the  date  for 
Tthe  Conference  has  been  fixed  for  Monday,  the  24th 
iust.,  but  it  may  be  found  necessary  to  alter  this 
•date.  The  arrangements  for  the  Conference  are 
Jiow  being  considered  by  a Committee,  and  full 
announcements  will  be  made  as  early  as  possible. 
The  following  Committee  has  been  appointed  : 
— F.  A.  Abel,  C.B.,  F.R.S.,  F.  J.  Bramwell, 
F.R.S.,  Edwdn  Chadwick,  C.B.,  Lord  Alfred 
S.  Churchill  (Chairman  of  the  Council),  Sir 
Henry  Cole,  K.C.B.,  Major-General  F.  Cotton, 
R.E.,  C.S.I.,  Edward  Frankland,  D.C.L.,  F.R.S., 
Capt.  Douglas  Galton,  C.B.,  F.E.S.,  and  the  Right 
Hon.  James  Stansfeld,  M-P.  As  soon  as  a pro- 
gramme has  been  prepared  by  the  Committee,  it 
will  be  published  and  advertised.  Copies,  when 
ready,  can  be  had  on  application  to  the  Secretary. 


REPORT  OF  EXAMINATION  COMMITTEE. 

The  Councilhave  had  beforethem  two  memorials, 
one  from  the  Yorkshire  Union  of  Mechanics’  In- 
stitutions, and  the  other  from  the  York  Institute 
of  Popular  Science,  asking  them  to  reconsider 
their  decision  of  not  holding  in  future  any  more 
Elementary  Examinations.  The  Council  referred 
the  question  to  the  Examination  Committee,  which 
reported  thereon  as  follows : — 

‘ ‘ The  Examination  Committee,  having  considered 
the  Memorials  from  the  Yorkshire  Union  of 
Mechanics’  Institutes,  and  the  York  Institute  of 
Popular  Science,  referred  to  them  by  the  Council 
at  their  meeting  on  the  12th  inst.,  beg  leave  to 
report  as  follows  : — 

“ They  find  that  the  total  cost  to  the  Society  of 
the  Elementary  Examinations  in  1879,  the  last 
completed  year,  was  £22  6s.  6d.  The  examinations 
were  held  at  ten  centres,  2,519  sets  of  papers  were 
•sent  out,  and  768  candidates  were  passed.  Having 
regard  to  the  fact  that  the  cost  of  these  examina- 
tions is  so  very  slight,  and  that  they  appear  to 


be  considered  valuable  by  the  persons  for  whos^ 
benefit  they  were  instituted,  the  Committee  think 
that  the  Council  would  act  wisely  in  continuing 
them  for  the  present,  at  all  events,  until  such 
time  as  their  place  may  be  taken  by  some  other 
organisation. 

‘ ‘ In  making  this  recommendation,  the  Committee 
see  no  reason  to  modify  the  opinion  they  expressed 
in  their  former  report,  presented  to  the  Council  in 
July  last,  with  regard  to  the  other  Examinations  of 
the  Society.  The  Elementary  Examinations,  how- 
ever, stand  on  a different  footing  from  the  rest, 
and  they  think  that  the  Council  would  do  well  to 
continue  them  for  the  present.” 

The  Council  have  accordingly  decided  to  act  on 
the  recommendation  of  the  Committee,  and  they 
therefore  wish  to  draw  the  attention  of  Secretaries 
of  Institutions  in  Union  with  the  Society  to  the 
fact  that  the  Elementary  Examinations  will,  for 
the  present,  be  continued  on  the  same  footing  as 
heretofore. 


CANTOR  LECTURES. 

The  fifth  Lecture  of  the  third  course  of  “ Cantor 
Lectures”  on  Art  Decoration  and  Furniture,”  was 
delivered  by  E.  W.  Edis,  F.S.A.,  on  Monday,  the 
4th  inst.,  when  the  lecturer  specially  considered 
the  treatment  of  the  Drawing-room  and  Boudoir, 
Bedroom  and  offices.  Specimens  of  paperhangings 
silks,  tapestries,  embroidery,  and  leathers  for 
walls  were  exhibited  by  Messrs.  Crace  and  Co. 
Paperhangings  by  Messrs.  Scott,  Cuthbertson,  and 
Co.,  and  a cabinet,  table  and  chairs  by  Messrs. 
Jackson  and  Graham.  The  lectures  will  be 
published  in  the  Journal  during  the  summer 
vacation.  


TWENTIETH  ORDINARY  MEETING. 

Wednesday,  May  5th,  1880  ; James  Caird, 
C.B.,  F.E.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Adams,  William  Alexander,  Walford  Manor,  Shrews  ^ 
bury. 

AUhusen,  Alfred,  Gateshead-on-Tyne. 

Aveling,  Thomas,  Boley  Hill-house,  Rochester,  Kent. 
Beckingsale,  George,  Ferndale,  Wanstead,  Essex. 
Bridge,  Frederick  A.,  207,  East  India-road,  E. 

Clay,  Sir  Arthur  T.  F.,  Bart.,  Barrows-Lea,  Shere, 
Guildford,  Surrey. 

Davison,  Charles  Edward,  Trentham- house,  Twicken- 
ham-park. 

Marshall,  William,  F.E.G.S.,  37,  Norfolk-street, 

Strand,  W.C. 

Marston,  Edward,  19,  Highbury-crescent,  N. 
Matheson,  Hugh  Mackay,  3,  Lombard-street,  E.C. 
Rees,  Thomas  Henry,  196,  Westminster-bridge-road, 
S.E. 

Schmidt,  Conrad  Marshal,  49,  Kingsdovm-road,  Upper 
HoUoway,  N. 

Utley,  Samuel,  10,  Norfolk -place,  Halifax,  Yorks. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society : — 
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Barrington,  Viscount,  19,  Hertford- street,  Mayfair  W. 

B^ten,  John  Winterbotham,  3,  Harcourt-buildino-s* 
Temple,  E.C.,  and  35,  Palace -gardens -terrace,  Kens- 
ington, W. 

Cad(^an,  Earl,  Chelsea-house,  Cadogan-place, 
o.  W.,  and  Babraham -hall,  Cambridge. 

Da  Coste,  David  Campbell,  Porchester- gardens,  W 

Davy,  David,  Sharrow  KnoU,  Sheffield. 

Dent,  Edward,  61,  Princes-gate,  S.W. 

Devlin,  ^mes,  2,  St.  James’ s-viUas,  XJrswick-road, 
Dower  Clapton,  E. 

Ferrers,  The  Earl,  Staunton  Harold,  Melbourne,  Derby. 

H^dwicke,  The  Earl  of,  Horseneath -lodge,  Linton 
Cambridge.  ’ 

Ilchester,  The  Earl  of,  42,  Belgrave- square,  S.W. 

M^^y,  J.  A.  D.,  5,  King’s  Bench- walk.  Inner  Temple, 

Pembroke  and  Montgomery,  The  Earl  of,  Wilton-house, 
Sahsbuiy.  ’ 

Smith,  George  John,  Trevu,  Camborne,  Cornwall. 

.Watson,  William  Livingstone,  21,  Buckland-terrace, 
Belsize-park,  K.W. 


TLe  paper  read  was — 


AGEICULTUEAL  EXPEEIEKCE : THE 
LESSON  OF  FOETY  YEAES. 


By  J.  Chalmers  Morton. 


This  paper  proposes  to  discuss  the  agricultural 
experience  of  the  past  forty  years,  to  give  pictures 
■0  certain  ;^rtions  of  it,  and  to  draw  certain  lessons 
rom  it.  First,  then,  of  the  experience;  next, 
Of  the  pictures  ; and  lastly,  of  the  lessons. 


1. — Persois^al  Experience. 

• agricultural  experience  occurred! 

m Ibd/  then  a student  in  the  agricultural  class- 
room of  the  Edinburgh  University— when  I was 
instructed  to  examine  and  describe  the  operations: 

of  thorough  drainage  and  subsoil  ploughing,  which 
the  late  James  Smith,  of  Deanston,  near  Stirline* 
was  directing  on  a farm,  much  of  which  had  been 
but  lately  brought  in  from  moorland.  The  key- 
note of  a general  concert  of  agricultural  enterprise 
was  at  that  time  struck ; and  a period  of  very  ex- 
tensive agricultural  improvement  then  began.  I 
was  over  the  same  farm  last  autumn  after  an*  in- 
delighted  to  find  how 
well  Mr  Smith  s promises  have  been  fulfilled,  and 
how  perfectly  the  fertility  which  he  had  stimulated 
and  enabled,  is  maintained.  One  of  his  main 
drains  and  several  of  his  minor  drains  lay  open  for 
iny  inspection,  and  I could  see  in  them  how  admir- 
ab^  thorough  the  execution  of  his  work  had  been. 

Coming  home  to  Gloucestershire  in  1839,  I was 
seiU  by  my  father,  who  was  agent  to  the  late  Earl 
of  Ducie,  to  W;hitfield-farm,  in  the  Yale  of  Berkeley 
where  I remained  till  1852,  first  as  a learner,  then 
as  a manager,  and  lastly,  as  co-tenant,  and  re- 
ceiving pupils.  This  was  the  so-called  Whitfield 
example  farm,  where  the  Deanston  system  was 
carried  out,  and  where  the  systematic  cultivation 
ot  some  250  acres,  which  had  been  in  60  small 
helds,  mostly  grass,  was  thrown  open  to  the  public 
many  thousands  of  whom  visited  it  for  the  sake 
ot  the  illustrations  which  it  gave  of  good  estate 
equipment,  of  what  was  then  called  deep  drainage 


.and  subsoil  ploughing,  and  of  the  use  of  guano» 
nitrates,  and  large  purchases  of  cattle  foods. 
in  1843,  I was  appointed  editor  of  the  weekly 
an  office  which  I have  now 
held  for  1 900  consecutive  weeks  ; and  for  the  last 
57  years  it  has  thus  been  my  business  to  describe 
whatever  was  occupying  the  attention  of  the  agri- 
cultural world,  to  report  upon  the  successive  steps 


I which  agricultural  progress  has  taken,  and  to  make 
[ known  the  results  of  current  scientific  investigation 
and  practical  experiment  to  agricultural  readers. 
Ihe  mam  object,  however,  of  that  journal  has  been, 
not  that  its  editor  should  teach  its  readers,  but  that 
Its  readers  should  teach  each  other,  and  accordingly 
It  has  long  been  written  every  week  by  thirty  or  forty 
contributors  in  twenty  different  counties,  so  that  I 
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have  been  in  constant  communication  with  agri- 
(Taltural  workers  and  agricultural  Avritors  ail  over 
the  island. 

Between  1849  and  1854,  I had  the  honour  of 
guiding  a team  of  upwards  of  60  of  the  best 
agricultm*al  writers  of  the  day,  one  of  whom  is 
your  Chairman  this  evening ; and  amongst  us  we 
produced  the  Cydopcedia  of  Agriculture,  published 
by  Messrs.  Blackie,  which  accurately  reported  the 
best  agriculture  of  its  day.  In  1862,  having  re- 
peatedly examined  v.irious  schemes  for  dealing 
with  the  sewage  nuisance,  which  had  been  grow- 
ing ever  since  the  invention  of  the  water-closet,  I 
visited  all  the  sewage  farms  then  in  operation,  and 
gave  eA’idence  on  the  subject  before  Dr.  Brady’s 


Select  Committee  of  the  House  of  Commons ; and 
in  1860,  the  Lodge-farm,  near  Barking,  was  placed 
under  my  management,  to  lay  out  and  cultivate 
under  sewage  irrigation,  by  the  Metropolitan 
Sewage  Company,  which  had  just  then  been  incor- 
porated by  Act  of  Parliament.  Two  years  later, 
having  acquired  some  practical  knowledge  and  ex- 
perience of  the  agricultural  remedy  for  the  sewage 
difficulty,  I was  appointed  on  the  Royal  Commis- 
sion of  Inquiry  into  the  Pollution  of  Rivers,  and 
thus  had  admirable  opportunities  of  witnessing  the 
condition,  not  only  of  most  of  our  large  manufac- 
turing towns,  but  of  extensive  areas  of  country 
within  many  of  the  largest  and  most  important  of 
the  river  basins  of  England  and  Scotland. 


Fig.  2.— The  Raixe.vll. 

Tlic  rainfall  of  the  yea",  aa;I  of  the  five  months  after  May  1 ; also  the  number  of  wet  days  in  Au^^ust  and 
September  respective  y iu  ca  'h  year. 


During  the  last  twelve  years  I have  acted  as  an 
inspector  under  the  Lands  Improvement  Acts,  and 
under  Mr.  Caird  and  his  colleagues  on  the  Inclosure 
Commission,  by  whom  these  Acts  are  administered. 
In  that  capacity  I have  reported,  in  more  or  less 
detail,  on  the  agricultural  condition  of  more  than 
100  estates,  covering  upwards  of  160,000  acres,  or 
250  square  miles,  in  many  different  counties — on 
which  proposals  for  improvements,  amounting  in 
all  to  more  than  £300,000,  have  been  considered. 
And  of  this  large  sum  I have  witnessed  and  certified 
the  expenditure  of  close  on  a quarter  of  a milfion 
of  money — about  £200,000  in  homesteads  and  farm 
cottages,  and  the  rest  in  land  drainage,  roads,  and 
fences.  Here,  again,  I have  had  unrivalled  oppor- 


tunities of  becoming  personally  ac  piaintod  with 
the  agricultural  condition  of  large  areas  of  land  iu 
this  country,  especially  of  the  settled  estates  on 
which  these  large  outlays  have  been  made. 

To  this  I will  add  that  I have  all  my  life  been 
resident  in  villages  and  country  places — in  Glouces- 
tershire, Berkshire,  Middlese  c,  and  Hertfordshire — 
never  in  towns  ; so  that  I thus  claim  habitual  and 
familiar  acquaintance  with  the  neighbourhoods 
and  relationships  of  a 1 classes  in  country  life — 
farmers  and  their  labourers,  landlords  and  their 
tenants,  clergymen  and  their  parishioners. 

I mayfurfher  aid  a reference  to  my  successive 
repoitj  to  the  Royil  gricultural  Society  of  Eng- 
lan  1 (of  wh'ch  I have  beeu  a me  uber  since  its 
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formation,  and  have  attended  36  of  its  forty  annual 
exhibitions) ; reports  also  to  various  other  institu- 
tions having  agricultural  objects,  the  Society  of 
Arts,  the  Bath  and  West  of  England  Society,  the 
London  and  other  Farmers’  Clubs  ; reports  on 
the  agricultural  lessons  of  particular  seasons, 
whether  of  excessive  rainfall  or  of  drought ; re- 
ports on  agricultural  education,  on  agricultural 
machinery,  on  the  milk  supply  to  towns,  on  sewage 
farming,  on  the  cost  of  horse  power  in  agriculture, 
on  farm  competitions,  on  steam  cultivation,  on 
rural  benefit  societies,  on  the  allotment  system,  on 
bad  drainage,  on  the  forces  used  in  agriculture,  on 
the  maintenance  of  fertility  in  newly  broken-up 


land,  on  the  circumstances  of  agricultural  maxima, 
and  on  the  dairy  husbandry  of  Great  Britain — all 
these  compilations  and  comparisons  of  wide  agri- 
cultural experience,  have  helped  to  give  me  what 
I venture  to  say  is  an  unusually  extensive  acquaint- 
ance with  the  circumstances  of  English  agriculture. 
They  have,  in  fact,  helped  to  qualify  me  for  my 
task  this  evening,  and  that  is  my  excuse  for  this 
long  narrative  of  personal  experience. 

Gentlemen,  you  have  thought  during  the  course 
of  it  that  I was  casting  modesty  to  the  winds  ; but 
my  narrative  has  been  necessary  for  my  purpose, 
which  is  to  add  whatever  urgency  and  weight  I 
can — to  claim  whatever  authority  I may — for  tho 


Fig.  3. — Cuakacter  of  English  Harvests. 


important  lesson  which  I shall  offer  you,  and  which 
I contend  is  fairly  drawn  from  the  mass  of  facts 
epitomised  in  the  diagrams  before  you.  To  these 
pictures  of  agricultural  experience  I shall  now  ask 
your  attention. 

2. — The  Diagrams. 

In  order,  however,  that  we  may  start  with  a due 
sense  of  the  interest  involved,  let  us  begin  with  a 
definition  of  our  subject,  and  with  a statement  of 
the  chief  lessons  regarding  it  which  I believe  ex- 
perience teaches,  and  which  it  is  the  object,  there- 
fore, of  this  paper  to  illustrate.  Agriculture,  apart 
from  landowning,  and  apart  from  mere  farm  labour, 
is  the  occupation  of  upwards  of  1,000,000  of  our 
fellow-countrymen,  who  hire  land,  and  employ 
labour,  and  use  money,  industry,  and  skill,  in  the 
creation,  guidance,  and  conversion  of  fertility — in 
order  to  self-maintenance  and  profit.  That  is 
the  ultimate  and  proper  end  and  object  of  the 
occupation.  If  either  profit  or  self-maintenance  be 
impossible  under  it,  the  capital  is  withdrawn,  the 
land  is  given  up,  the  labourer  is  dismissed,  the  busi- 
ness is  abandoned:  f.e.,  the  particular  hirer  of 
land  and  employer  of  labour  who  has  thus  failed 
abandons  it.  Although,  however,  he  has  failed, 
another  may  succeed ; and  the  vacant  place  will 
be  once  more  filled,  and  someone  will  again  risk 
capital,  undaunted  by  the  failure  of  his  predecessor 
— encouraged,  probably,  both  by  alterations  in  the 


circumstances  under  which  he  is  to  work,  and  by 
alterations  in  the  agencies  and  methods  by  means 
of  which  he  means  to  work.  He  may  hire  his  land 
for  less  money,  or  he  may  be  less  hampered  by 
restrictions  in  the  use  of  it.  Whether  he  shall  bring 
more  capital  into  use  or  not,  he  will,  at  all  events, 
try  to  bring  more  of  qualities  to  bear  which  do  not 
involve  increase  of  capital — more  skill,  shrewder 
insight  and  foresight,  more  carefulness,  more  in- 
dustry ; and  the  labour  which  he  employs  may  be 
more  urgently  and  more  skilfully  directed  — no 
more  may  be  paid  for  it,  but  a good  deal  more  may 
be  got  out  of  it.  We  too  often  see  one  man  prosper 
as  a farmer  while  another  alongside  of  him  is  fail- 
ing, to  despair — because  one  man  has  failed  on  any 
farm — of  another  prospering  who  may  follow  him. 
Objectively,  then,  and  looked  at  by  an  outsider, 
agriculture  is  a business  pursued  for  maintenance 
and  profit  by  some  1,160,000  hirers  of  land  in  the 
United  Kingdom ; or,  deducting  all  holders  under 
50  acres  each,  by  about  350,000  tenant-farmers  (I 
am  taking  the  figures  of  our  Chairman),  who  pay 
agricultural  rent  and  employ  agricultural  labour. 
That  is  its  definition  by  an  outsider.  In  itself, 
essentially,  subjectively,  agriculture  is  the  culti- 
vation of  soil,  plant,  and  animal,  in  order  to  a 
maximum  of  useful  products.  Various  in  its 
character  and  objects  all  over  the  world,  as  are 
the  climates  and  the  soils — various  in  our  own 
country  too,  as  are  our  soils  and  our  climates,  its 
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results  in  every  separate  locality  are  fickle  as  is  I They  are  liable  to  destruction  by  rainfall  or  by 
o ir  weatlier,  and  sensitive  to  its  influences  as  tlie  drought,  by  blight  or  by  disease  ; and — by  corn- 
living  things  which  it  cultivates  necessarily  are.  | petit '.on  with  the  produce  sim'laily  uncertain  of 


other  countries— they  are  liable  in  the  end  to  com- 
parative worthlessness  in  the  market.  Whether, 
then,  agriculture  be  regarded  objectively  and 
merely  as  the  professional  occupation  of  so  many. 


or  subjectively  in  relation  to  its  processes  and  the 
quantity  of  its  useful  products— all  these  things, 
I may  say,  are  against  us. 

And  the  lesson  which  I gather  from  the  many 


530 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  May  7,  1880. 


difficulties  and  uncertainties  around  us — the  lesson 
that  liberty  of  action  is  necessary,  and  that  greater 
strength  and  intelligence  are  necessary  for  those 
who  would  successfully  cope  with  them — this  is  the 
lesson  wffiich  I hope  that  my  paper  will  success- 
fully illustrate. 

I have  gone  to  the  writings  of  Dr.  Voelcker, 
Professor  of  Chemistry  to  the  Eoyal  Agricultural 
Society  of  England,  for  illustrations  of  the  variety 
of  our  soils,  and  to  Mr.  G.  J.  Symons,  our  best 
meteorological  authority,  for  illustrations  of  the 
variety  of  our  climate.  And,  for  illustrations  of 
the  consequent  variety  of  agricultural  experience, 
I have  gone  to  my  correspondents  in  many  Eng- 
lish, Scotch,  and  Irish  counties,  and  they  have 
done  me  the  very  great  honour  of  virtually  en- 
trusting to  me  their  books,  accounts,  and  statistics, 
from  which  they  have  made  such  extracts  as  I 
desired.  I have  not  made  detailed  inquiry  into 
such  payments  or  receipts  as  would  reveal  farm 
losses  or  farm  profits  with  precision ; but  you  will 
see  from  my  tables  of  figures,  if  you  should  come 
hereafter  to  read  this  paper,  and  from  the  diagrams 
in  which  their  main  features  are  represented  on  the 
wall,  how  fickle  and  various  a thing  is  agricultural 
experience— how  very  much  its  losses  or  its  profits 
may  exceed  even  the  sum  total  of  the  rent— how 
extravagant  are  the  hopes  which  its  maxima  are 
apt  to  create — how  desperate  the  plight  in  which  a 
tenant-farmer  must  often  think  himself  to  stand, 
if,  indeed,  he  knows,  which  is  not  always  the  case, 
the  losses  he  has  suffered.  And  it  will  there  be  also 
seen  what  need  there  is,  here  more  than  in  any 
other  manufacturing  business,  for  both  sharp  in- 
sight and  sharp  outlook,  for  patience,  intelligence, 
and  enterprise. 

For  the  next  quarter  of  an  hour,  I will  ask  you 
to  look  at  the  diagrams  on  the  wall,  by  which 
these  lessons  are,  I contend,  enforced.  In  the  first 
place,  on  diagram  Eo.  1,  you  see  seventeen  separate 
columns  of  equal  height  standing  on  a level  line 
for  their  common  base.  These  columns  are  divided 
into  100  parts  a-piece,  by  figures  on  the  two  sides  of 
the  diagram,  and  each  of  them  represents  the  com- 
position of  a separate  soil.  They  are,  for  the  most 
part,  instances  given  by  Dr.  Yoelcker,  and  the 
heights  of  the  several  colours  in  the  several  columns 
represent  the  per-centages  of  the  several  ingredients 
of  which  the  several  soils  are  composed.  The 
vegetable  matter  in  these  soils,  represented  by  the 
dark  colour  by  which  ea'jh  column  is  capped,  varies, 
you  will  see,  from  less  than  1 to  55  per  cent.  ; the 
clay,  at  foot,  from  very  little  up  to  25  ; the  sand, 
midway  of  the  columns,  from  40  to  95  per  cent. ; 
and  the  lime,  from  1 to  75.  The  soils  our  farmers 
cultivate  in  this  little  island  are  in  fact  as  various 
as  is  our  geology,  which  you  will  see  represented 
on  any  parti-coloured  geological  map  of  Great 
Britain.  But  it  may  be  urged  that,  various  as  the 
soils  may  be,  that  of  each  farm,  at  any  rate  in  its 
own  particular  case,  is  constant  and  unvarying.  A 
rnan,  for  example,  cultivating  land  whose  composi- 
tion is  the  same  as  that  indicated  in  column  No.  7 
or  9,  or  11  of  this  Table,  having  learned  and 
practised  the  cultivation  proper  to  its  nature,  finds 
the^  same  rules,  the  same  difficulties,  the  same 
facilities,  the  same  results,  year  after  year  alike. 
On  the  contrary,  this  soil  which  one  year  he  finds 
to  be  tractable  and  free,  is  another  season  wet, 
difficult,  almost  impossible  to  manage.  The  best 


soils,  containing  just  alumina  enough  to  make  the^^ 
loams,  and  the  poorest  clays,  whose  sand  is  as  fin® 
as  their  clay  and  their  alumina  in  excess,  are 
manageable  or  not  just  according  to  the  weather, 
and  that  is  unquestionably  variable.  The  clays  of 
Essex  would  have  been  all  grass  land,  as  they  are 
in  Gloucestershire,  if  the  climate  had  been  as  wet 
in  the  east  as  it  is  in  the  west  of  the  island  ; and. 
when  in  any  year  the  rainfall  is  as  heavy  and  as 
constant  in  the  east  as  it  is  in  the  west,  the  Essex 
farmer  wishes,  as  he  did  last  year,  that  bis 
ploughed  land  had  been  all  laid  down  to  pasture, 
for  he  finds  it  almost  impossible  to  cultivate  it  as 
arable. 

And  how  variable  the  rainfall  of  the  island,, 
which,  agriculturally,  is  the  most  important 
element  in  our  climate;  for  a wet  summer  is  always 
a cold  one  also,  may  be  gathered  from  diagrain  No^ 
2.  Here,  on  this  upper  irregular  line,  which  may 
be  read  off  in  the  figures  at  the  side  for  each  year 
whose  column  is  crossed  by  it,  you  see  the  annual 
rainfall  for  the  last  30  years  at  Camden-town,  where 
it  has  been  observed  by  Mr.  G.  J.  Symons ; and  in 
a second  line,  crossing  most  of  these  annual  columns, 
you  see  the  amount  of  the  five  months’  rainfall  of 
each  year,  beginning  with  May  1,  by  which  the- 
fortunes  of  the  wheat  crop  of  the  year  may  be  said 
to  be  determined.  This  is  a picture  of  only  one 
locality,  but  what  a variety  of  experience  is  thus 
revealed  one  diagram  shows  as  well  as  twenty.. 
Some  districts  are  much  wetter  than  others,  and 
the  whole  style  of  farm  management  varies  accord- 
ingly, but  in  every  one  there  is  this  same  variety. 
You  have  wet  years,  like  1879  and  1872 ; dry  years,, 
like  1864  and  1874 ; the  height  of  the  upper  line 
by  which  the  columns  are  cut  off  in  each  case 
indicating  the  number  of  inches  of  the  rainfall.  Or 
you  have  wet  summers  of  five  months  following 
May  1,  like  1878  and  1879,  and  dry  seasons  like 
1868  and  1870  ; here  also  indicated  by  the  height 
of  the  lower  black  line  above  the  base.  And  lastly^, 
look  at  the  great  difference  in  different  years  indicated 
by  the  heights  of  the  black  and  dotted  lines  standing 
in  the  columns  of  the  several  years  1838  to  1868. 
These  indicate  the  number  of  wet  days  in  the  month, 
during  the  two  harvest  months  of  August  and  Sep- 
tember. They  are  read  ofiP  on  the  figures  on  either 
side.  Let  me  also  direct  you  to  the  shaded  bands- 
crossing  the  diagram  No.  3 at  its  foot.  Here  are  a 
number  of  columns  of  equal  height,  each  the 
harvest  picture  of  its  year.  For  the  last  34  years 
I have  collected  in  the  Agricultural  Gazette  the  re- 
ports of  the  harvests  of  each  year,  from  200  to  400' 
correspondents  in  different  parts  of  the  country. 
Each  column  exhibits  the  character  of  the  reports 
of  its  year.  Dividing  each  into  100  parts— the 
height  to  which  its  lower  black  portion  extends 
indicates  the  per-centage  of  these  reports  which 
declared  the  harvest  to  be  under  average,  while 
the  extent  of  the  upper  red  coloured  portion  of 
each  column  indicates  the  per-centage  of  these 
reports  which  declared  the  harvest  to  be  over 
average.  The  extent  of  blue  middle  space  in  each, 
column  represents  the  proportion  which  reported 
the  crop  to  be  simply  average.  And  you  can  see 
what  variety  of  experience  is  represented  here ; and 
the  variations  correspond  (not  always,  but  very 
generally)  to  the  rainfall  of  the  year.  When  the 
rainfall  has  been  less  one  year  than  another,  as 
in  1870  compared  with  1879,  the  over-average 
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per-centage  of  harvest  reports  increased;  when  the 
rainfall  was  excessive,  as  in  the  five  months  of 
1879  as  compared  with  1868,  the  black,  under- 
average character  of  the  harvest  increased. 

This  diagram,  of  which  the  various  character  is 


seen  at  a glance,  is  thus  itself  a picture  of  the  fickle- 
ness of  agricultural  experience.  In  the  short  per- 
pendicular lines,  thick  and  thin  respectively,  in  the 
several  columns  of  the  next  diagram  (Fig.  3),  we 
have  another  illustration  of  variable  experience, 


dependent  obviously  on  the  weather.  The  period 
and  duration  of  the  harvest  weeks  are  shown  in 
the  case  of  two  farms,  Clapton,  near  Hungerford, 
fitni  occupied  by  Mr.  Thomas  Owen,  the  tenant 


whose  first  harvest  was  got  in  sixty-one  years  ago ; 
and  Didmarton,  on  the  Gloucestershire  Cots  wolds. 
There  cannot  have  been  much  difference  of  climate 
between  these  two  cases,  and,  as  you  see,  the  lines 
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indicating  the  length  of  harvest  work — the  com- 
mencement and  the  ending — very  generally,  not, 
however,  always,  begin  and  end  very  nearly  alike. 
That  the  harvest  was  sometimes  long  and  sometimes 
short — sometimes  early,  sometimes  very  late,  ex- 
tending even  into  December — is  seen  at  a glance. 
And  to  this,  as  well  as  to  the  irregular  lines  below 
it,  indicating  the  annual  average  prices  of  wheat, 
barley,  and  oats  respectively,  I,  for  the  present, 
only  refer,  as  a picture  of  the  fickle  and  uncertain 
character  of  agricultural  experience,  which, 
whether  you  look  to  its  causes  or  its  results, 
jumps  up  and  down  from  year  to  year  without  any 
clue  to  guide  anticipation,  and  almost  without  a 
trace  of  any  sign  that  it  is  susceptible  of  human 
influence  or  guidance. 

The  other  diagrams  represent  more  exactly  what 
the  variations  in  agricultural  experiences  really 
are  from  year  to  year.  Take,  for  example,  the  case 
of  a Scotch  farm  of  600  acres  arable,  of  which  the 
total  annual  produce  under  the  heads,  grain  sold, 
cattle  sold,  and  sheep  and  wool  sold,  year  by  year, 
have  been  given  to  me  for  the  last  40  years.  These 
facts  may  be  read  hereafter  in  the  tables  of  figures 
before  me,  and  meanwhile  they  are  represented  in 
diagram  Eo.  5,  where,  as  in  the  other  cases,  you 
will  see  that  there  is  a straight  horizontal  base  line 
on  which  are  built  adjacent  columns,  one  for  every 
year,  which  are  crossed  by  three  irregular  lines  at 
various  intervals,  one  above  another.  The  height 
of  the  lowest  of  these  three  lines  at  each  column 
which  it  crosses,  when  read  off  in  the  money 
column,  on  either  side  of  the  diagram,  represents 
the  amount  of  money  received  each  year  from  the 
herd,  i.e.,  from  the  sale  of  fat  or  lean  cattle. 
This  amounted,  for  example,  it  will  be  seen  to 
£620  in  the  year  1843,  £1,570  in  the  year 
1847,  and  £2,380  in  the  year  1875.  The  length 
of  the  interval  between  this  line  and  the 
second  irregular  line  across  the  diagram  above 
it,  is  still  readable  as  to  its  money  value  in 
the  figures  at  the  side,  by  subtracting  the  lower 
figure  from  the  upper,  and  it  represents  the 
quantity  of  the  annual  receipt  for  sheep  and  wool 
— from  the  flock  in  fact.  The  upper  of  these  two 
lines  represents,  therefore,  upon  the  money  column, 
by  its  height  above  the  base  line  of  the  diagram, 
the  total  amount  received  from  the  herd  and  from 
the  flock.  Then  there  is  a third  line  higher  still, 
and  the  interval  between  it  and  the  second  repre- 
sents the  money  received  for  grain  sold  each  year. 
The  height  of  this,  the  highest  of  the  three  lines, 
may  thus  be  taken  as  representing  on  the  money 
column  the  varying  amount  of  the  total  annual 
receipts  from  the  farm  ; and  you  will  see  that  it 
jumps  up  and  down  in  a very  remarkable  manner. 
The  highest  point  realised  was  £6,200,  which  was 
realised  in  1873  ; the  lowest  sum  received  was  only 
£2,200,  and  that  was  in  1842.  And  though 
on  the  whole  the  lines  all  rise  as  the  years  go 
by — the  receipts,  especially  from  the  herd 
and  flock,  increasing  every  year  — yet  what 
variety  of  fortune  did  not  the  tenant  of  this 
farm  experience ! In  1841,  and  42  and  43 
and  44,  the  total  annual  receipts  varied  from 
£2,250  to  £2,480.  In  1847,  they  jumped  to 
£4,900 ; in  1849,  50,  51,  they  were  again  as  low  as 
£2,700,  and  thereafter  there  was  a gradual  though 
stillirregular  ascent  to  £5,000,  and  even  £6,000  in 
the  year,  v/ith  here  and  there  intervals  when  (in 


one  case  for  three  years  together)  the  receipts  were 
nearly  £2,000  less.  The  short  perpendicular  lines 
standing  on  the  base  line  for  the  years  1860  to  1879, 
represent  by  their  heights,  read  upon  the  side 
money  columns,  the  gradually  increasing  amount 
of  money  spent  for  cattle  food.  And  the  fixed,  or 
even  diminished,  annual  amount  of  receipts  for 
grain  sold,  indicated  by  the  amount  of  interval  in 
each  column  between  the  second  line  and  the  third, 
shows,  I think,  that  a large  pro])ortion  of  the 
home-grown  grain  must  also  have  been  consumed 
upon  the  farm. 

Look,  now,  at  diagram  No.  6,  w'hich  gives  an 
even  more  complete  and  better  packed  I'epresenta- 
tionof  annual  experience  on  a farm  during  the  years 
1844  to  1878.  This  describes  the  practice  and  ex- 
perience of  the  tenant  of  a Huntingdonshire  farm 
of  332  acres  up  till  1854,  and  thereafter  of  541 
acres ; the  increase  of  acreage  showing  itself,  of 
course,  by  an  abrupt  rise  in  the  amount  of  the 
receipts  under  the  same  three  heads — grain,  herd, 
and  flock,  after  the  year  1857. 

The  receipts  have  here,  unfortunately,  keen  dif- 
ferently arranged — the  receipts  from  grain  being 
represented  by  the  height  cf  the  low'est  of  the  three 
lines  crossing  the  annual  columns — the  shaded 
interval  between  the  first  and  the  second  repre- 
senting the  receipts  from  the  herd ; and  the 
receipts  from  the  flock  being  represented  by  width 
of  interval  above,  between  the  second  and  third 
or  highest  line.  The  amount  of  the  total  receipts 
is  in  both  diagrams  thus  read  upon  the  money 
column  by  the  height  of  the  topmost  of  the  three 
lines.  You  will  see  here  too  the  extraordinary 
variety  of  fortunes  which  the  tenant  has  experi- 
enced. From  1845  to  1851  his  receipts  went  down 
year  after  year,  chiefly  owing  to  the  annually 
diminishing  value  of  grain  sold — for  you  will  see 
that  the  receipts  from  land  and  flock  in  those  four 
years  were  nearly  constant.  In  1851,  the  total  re- 
ceipts jumped  £700,  or  more  than  40s.  on  an  acre 
over  the  whole  farm.  In  1855,  the  larger  area  of 
land  was  occupied,  but  thereafter  the  variations  of 
annual  receipts  were  even  greater,  rising  gradually 
to  £5,200,  or  nearly  £10  an  acre  over  the 
whole  farm  in  1863,  dropping  £1,300  in  the 
next  3’ ear,  and  thereafter  rising  step  by  step 
to  nearly  £7,000  in  1870,  and  increasing  ever  since 
by  steps  of  extraordinary  irregularity.  The  years 
1864  and  1865  were  bad  years  so  far  as  the  corn 
crops  were  concerned.  During  1866,  1867,  and 
1868,  the  receipts  from  the  herd,  you  will  see  by 
the  shortened  internal  in  the  columns  of  those 
years  between  the  second  and  third  lines,  then  fell 
to  a minimum,  owing,  no  doubt,  to  the  action  of 
the  tenant  consequent  on  the  risk  of  cattle  plague. 
During  1870  and  1871,  the  receipts  from  the  grain 
crops  and  from  the  flock  were  extraordinarily  high. 
In  1873,  the  receipts  from  both  cattle  and  sheep  fell 
off.  The  amount  of  money  spent  annually  on  this 
farm  in  the  purchase  of  manures  and  cattle  foods 
is  represented  by  the  height  of  the  upright  lines 
in  each  year,  and  the  height  of  the  slender  irregular 
line  crossing  these  uprights  represent  the  amount 
paid  annually  for  labour.  Altogether  it  is  a 
surprisingly  compact  representation  of  farm  ex- 
perience, and  a very  striking  illustration  of  the 
irregularity  of  farm  receipts. 

Look  now  at  diagram  No.  7,  which  represents 
some  of  the  annual  experience  of  a Cots  wold  farm 
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Fig.  6. — Thiety-fiye  Years’ 


ON  A Farm  in  KTrN2.jj,*aDONSHIRE. 
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of  600  acres,  of  whicli  200  were  old  pasture  between 
1836  and  1866.  The  line  crossing  tbe  years  in  this 
case  represents  by  its  varying  height  the  total 
annual  receipts  from  grain  of  all  kinds  sold,  and  to 
this  is  added  in  the  last  few  years  the  amount 
received  for  sheep  and  wool  sold.  In  1844,  only 
£850,  it  will  be  seen,  was  received  for  grain  sold ; 
in  1846  not  less  than  £2,400  was  received  ; and  in 
1847  again  £850,  and  not  much  more  during  each 


of  the  next  four  years.  Then  there  was  a good 
period  culminating  in  1854,  when  £2,100  were 
received,  after  which  again  there  was  a series  of 
bad  years ; followed  in  1859  and  1860  by  two  good 
ones,  and  then  by  half  a dozen  bad  ones.  The 
addition  in  this  diagram  of  the  receipts  for  sheep 
and  wool  in  the  last  few  years  is  seen  somewhat  to 
modify  the  general  character  of  the  total  annual 
receipts,  which,  however,  as  indicated  by  the  ups 


Fig.  7. — Pboduce  of  a Cotswold  Faem. 


and  downs  of  the  upper  line,  was  still  various 
enough,  and  if  the  receipts  from  the  herd  had  also 
been  recorded,  no  doubt  the  ups  and  downs  of  the 
tenant’s  annual  fortune  might  have  been  still 
further  modified.  But  this  diagram,  too,  illus- 
trates the  extraordinary  fickle  character  of  agri- 
cultural experience. 

If  now  it  be  said  of  these  pictures  of  annual 
receipts  that  they  represent  not  the  variation  in  the 
quantity  of  produce  annually  grown,  but  variations 
only  in  the  quantity  annually  sold ; if,  in  fact,  it 
be  alleged  that  some  of  these  ups  and  downs  are 
due,  not  to  the  influence  of  weather  on  fertility, 
but  to  the  influence  of  speculation  on  the  part  of 
the  tenant,  who  has  been  keeping  his  grain,  for 
example,  past  the  year  of  its  growth,  in  hope  of  a 
period  of  better  prices — to  that  I reply  that 
although,  in  the  case  of  a farm  under  systematic 
management  and  constant  tenancy  such  a thing  is 
extremely  unlikely — and,  indeed,  almost  impossible 
in  the  case  of  receipts  from  a breeding  flock  and 
herd  from  year  to  year  —and  these  it  will  be  seen 
are  especially  variable  in  these  pictures— it  may 
nevertheless  be  instructive  by  another  diagram  to 
give  the  case  of  a large  occupation,  where  that 
possible  source  of  error  altogether  disappears.  In 
diagram  Eo.  8,  we  have  the  case  of  a Berkshire  farm 
of  314  acres  between  1841  and  1853,  and  756  acres 
between  1853  and  1869,  and  369  acres  again  between 
1869  and  1874,  when  the  record  ceases.  It  was 
under  one  mar  a jement  during  all  those  years.  In 


this  case  the  height  of  the  lowest  line  represents 
the  amount  of  the  annual  valuation  at  the  end  of 
each  year ; and  the  length  of  interval  between  it 
and  the  upper  line  repsesents  the  total  amount  of 
annual  receipts  in  each  year.  Eeceipts  during  the 
year,  'plus  valuation  at  the  end  of  the  year,  clearly 
represent  the  total  amount  of  farm  capital 
profit— pZws,  I may  say,  all  the  three  profits  to 
which  Lord  Beaconsfield  lately  referred — which  the 
year’s  proceedings  have  provided.  The  total  receipts 
of  the  year,  plus  the  valuation  at  its  termination, 
is  the  whole  fund  to  which,  if  the  business  then 
terminates,  the  farmer  looks  for  his  profit  and  for 
the  return  of  his  capital — on  which  the  landlord, 
too,  draws  for  his  rent,  and  out  of  which  the 
labourer  has  been  paid.  It  is  this  total  sum  (receipts 
plus  valuation)  that  is  represented  here  by  the  height 
of  the  uppermost  irregular  line  crossing  the  annual 
columns  as  read  off  on  the  side  money  columns. 
If  less  produce  had  been  sold  in  any  year  than 
was  produced  in  that  year,  the  interval  be- 
tween the  two  cross  bnes  in  the  diagram  would, 
no  doubt,  be  less  than  it  ought  to  be,  supposing 
its  object  to  have  been  to  represent  the  value  of  the 
year’s  growth ; but  the  value  in  the  rick  yard,  and 
cattle  stalls,  and  sheep  pens,  would  be  so  much  the 
greater,  and  the  amount  of  the  valuation  at  the 
end  of  the  year  would  thus  be  increased.  That, 
again,  would  be  represented  by  a greater  height 
in  the  lower  of  the  two  cross  lines,  and  so  the  error 
to  which  the  interval  between  the  two  would  give 
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expression  would  be  corrected,  and  tbe  height  of 
the  topmost  line  remains  a correct  picture  of  the 
year’s  productiveness.  And  what  a remarkable 
picture  of  the  variations  of  farm  experience  it  pre- 
sents. In  1844,  when  the  tenant  occupied  314  acres, 
the  valuation  was  £3,350  and  the  receipts  £2,050, 


making  £5,400  in  all.  In  the  next  four  years  the 
farm  continually  yielded  more  and  more,  until  th  e 
year  1848,  when  the  total  valuation  and  receipts 
reached  £7,550.  Then  came  four  bad  years,  which 
lost  the  tenant  £1,200,  or  £3  an  acre  ; and  his  receipts 
and  valuation  together  reached  only  £6,350,  and 


Fig.  9.— Value  and  Peoduce  of  Wheat  fee  Acee  on  a Fen  Faeia. 


after  a few  irregular  years  came  the  addition  to 
his  acreage,  when,  of  course,  receipts  and  valua- 
tions together  jumped  several  thousand  pounds — 
more  capital  being  put  into  the  business.  In  1854, 
£11,100  was  produced  by  receipts  and  valuation, 
and  in  the  next  three  years  £12,500  to  £13,000 
were  produced ; then  there  came  three  bad  years, 
during  which  the  farmer,  having  lost  £2,000  in 
the  year  1858,  failed  to  replace  his  loss  for  that 


period  till  almost  the  last  year  of  his  enlarged 
occupation,  when  there  was  a succession  of  pros- 
perous years,  the  receipts  and  valuations  together 
rising  several  hundred  pounds  every  year  until 
1868,  when  the  enormous  amount  of  £14,400  was 
reached,  £4,400  in  the  form  of  receipts  during  the 
year,  and  £10,000  the  amount  of  valuation  at  the 
close.  This  valuation  was  in  the  following  year 
realised  by  sales  consequent  on  the  reduction  of 


ANaUAU  VALUE  ACi^E  O?  WHEAT 


Fig.  10. — Value  and  Peoduce  pee  Acee  of  Wheat  on  a Fa  ex, 
eepoeted  in  the  “Times.” 


the  farm  ; and  the  amount  of  receipts  and  valua- 
tions together  were,  therefore,  of  course,  immensely 
reduced.  In  the  extremely  irregular  character  of 
the  upper  line  of  this  diagram  we  have  accordingly 
a true  and  unquestionable  picture  of  the  extremely 
fickle  character  of  farm  experiences. 


This  is  shown  in  an  equally  unquestionable  way 
by  diagrams  9 and  10,  which  represent  the 
amount  actually  realised  per  acre  by  the  sale  of  tbe 
year’s  wheat  crop  on  two  farms.  The  one  is  a fen 
farm  well  known  to  me,  the  other  is  an  anony- 
mous farm  described  some  months  ago  in  the 
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Times  newspaper.  What  a picture  of  varying  fer- 
tility we  have  here  ! The  wheat  crop,  which  in 
1840,  on  the  fen  farm,  was  worth  £17  os.  per  acre, 
and  in  1853  and  1854,  no  less  than  £20  and  £19  10s. 
per  acre,  was,  in  1845,  worth  only  £9  per  acre,  in 
1850,  only  £5  10s.  per  acre  ; in  1860,  only  £6  per 
acre.  The  same  picture  of  surprismg  variety  of 


experience  is  shown  in  the  sister  diagram ; and 
where  they  cover  the  same  years,  it  will  he  seen 
that  they  tell  the  same  story.  The  had  year  of 
1860  is,  in  both  cases,  followed  by  four  gradually 
improved  years,  and  then  there  is  a drop  in  1865, 
followed  by  a succession  of  good  harvests.  The 
tenant  of  the  fen  farm  told  me  that  he  realised 


only  £1,500  by  his  year’s  grain  crops  in  1850,  and 
that  he  made  £5,000  of  his  year’s  grain  crops  in 
1853.  The  quantity  also  grown  per  acre  is  shown 
by  the  height  of  the  upright  lines  in  each  year, 
the  value  realised  on  the  sale  being  shown  by  the 
height  of  the  irregular  line  crossing  the  annual 
columns,  and  in  each  case  the  money  value  indicated 
may  be  read  at  the  side. 

And  a similar  variety  is  experienced  on  dairy 
farms,  which  are  chiefly  pasture-land.  Of  these  I 
have  three  illustrations,  all  belonging  to  Stafford- 
shire. The  first  is  the  case  of  a 300-acre  farm, 
wholly  pasture,  from  which  the  total  quantity  of 
cheese  manufactured,  and  the  amount  realised  in 
each  year — from  1846  to  1879 — are  represented, 
the  first  by  the  height  of  the  upright  line  for  each 
year  read  off  as  cwts.  in  the  marginal  column,  and 


the  second  by  the  height  of  the  line  crossing  the 
annual  columns,  which  varies,  it  will  be  seen, 
several  hundred  pounds  per  annum  on  a maximum 
of  £840.  In  the  last  six  years,  it  will  be  seen 
that  the  quantity  and  value  of  cheese  manufactured 
very  much  fell  off.  This  milk  was,  in  fact,  sold 
direct  to  the  consumer,  and  the  interval  between 
the  two  cross  lines  in  those  years,  shows  the  annual 
amount  of  the  receipts  for  the  sale  of  it.  In  this 
case  the  increased  height  of  the  top  cross  line 
shows  the  largely-increased  amount  of  receipts 
from  the  dairy.  Of  course,  these  increased  receipts 
are  not  to  be  taken  as  meaning  exactly  so  much 
increased  profit.  They  mean  only  gross  receipts  ; 

' the  farmer  in  this  case  had  to  purchase  artificial 
food,  and  was  at  greater  expense  thad  usual  in 
other  ways,  as  in  the  more  frequent  change  of 
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Fig.  12. — Make  of  Cheese  ox  a Staffoedskiiie  Faem. 


cattle,  as  soon  as  he  went  into  the  milk  business. 
No  doubt  he  found  it  answer  well  enough,  not- 
withstanding that  here,  too,  as  seen  in  the  year 
1877,  he  occasionally  met  with  great  reductions  in 
his  receipts.  Here,  however,  also,  you  can  gather 
that  the  variations  in  the  total  receipts  as  between 
18(6  and  1877,  and  1864  and  1865,  amount  to 
as  much  as  £300  a-year — almost  a rent ; in  1873 
and  1874,  indeed,  to  £400  a year — quite  a year’s 
rent. 

Take  also  the  fragmentary  diagram,  No.  12, 
where  the  cheese  made  and  sold  upon  another 
farm  is  recorded  for  the  years  1849  and  50,  also  for 


1863-64  and  65,  and  again  in  1872  and  1878,  the 
rent  of  the  annual  experience  not  being  acces- 
sible. These  peeps  at  the  tenant’s  experience,  as 
of  a landscape  through  rifts  in  the  clouds  which 
hides  the  most  of  it  from  our  view,  give  the  same 
impression  of  variety  and  singularity ; and  wo 
j cannot  doubt  if  the  whole  scene  were  before  us 
we  should  see  the  same  extraordinary  fickleness 
which  is  characteristic  of  all  agricultural  ex- 
perience. 

I have  still  another  picture  of  a Staffordshire 
, dairy  farm,  where  the  land  is  partly  arable,  and 
I where  the  receipts  from  the  flock  are  a consider- 
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able  part  of  the  whole.  In  diagram  No.  13,  the 
top  line  represents,  by  its  height  above  the  base, 
the  total  amount  of  the  valuation  at  the  end  of 
the  year.  The  lowest  line  indicates  the  amount 
received  for  the  cheese  sold  each  year,  including 
also  the  profit  from  the  pigs  fed  on  the  whey,  and 
the  interval  coloured  between  Ihe  lowest  and  the 
second  line  is  the  profit  (in  this  case  not  the  total 
receipts)  from  the  flock.  The  inner  upright  lines 


belong  to  the  years  1867  to  1878,  and  read  from 
their  own  base  line  upon  the  money  column  at  the 
side,  represents  the  quantity  of  cattle  food  bought 
each  year.  On  this  farm,  too,  it  is  plain  that  there 
is  a very  irregular  experience. 

On  diagram  14  the  experience  on  a farm  of  very 
changeable  area  in  County  Cork  has  been  given  to 
me.  I have,  however,  reduced  the  figures  to  their 
values  for  a constant  area  of  500  acres,  so  that  here. 


Fig.  13. — Annual  Eecbipts  on  a Stabtoedshiee  Faem. 


too,  the  variations  experienced  are  accurately 
represented.  The  top  line  read  off  on  the  marginal 
columns  represents,  as  in  diagram  No.  7,  the 
total  of  receipts  during  the  year,  plus  valuation  at 
the  end  of  the  year ; and  the  lower  line  represents 
the  amount  available  in  each  year,  after  payment  of 
all  expenses  for  landlord’s  rent  and  tenant’s  profit. 
The  uprights  on  the  base  line  represent  the  annual 
quantity  of  the  labour  bill,  and  the  uprights  on 
the  other  base  line,  midway  of  the  diagram,  repre- 
sent the  quantity  of  money  spent  each  year  in  the 
purchase  of  manure  and  cattle  food. 

It  is  not  a very  bright  picture  of  the  landlord’s 
exjierience  of  profit  (for  it  is  a home  farm  that  is 
here  described).  The  balance  available  for  both 
rent  and  profit  varies  from  £150,  its  lowest  value 
when  the  land  was  first  taken  in  hand,  to  an 
-average  of  about  £950  during  the  last  ten  years, 
barely  £2  an  acre  for  both  rent  and  profit  at  a time 
when  the  amount  of  farm  capital  invested  must 
have  been  about  £6  or  £6  10s.  per  acre.  But  it  is 
evident  from  the  gradual  rise  in  the  produce 
columns,  as  time  passes,  that  the  estate  is  improving 
— the  year’s  produce,  though  variable  here,^  as 
elsewhere,  is  on  the  whole  decidedly  increasing, 
and  the  balance  available  for  rent  and  farm  profit 
is  also,  though  more  slowly,  improving. 

These,  then,  are  my  pictures  of  agricultural  ex- 
perience. They  are  not  very  many,  but  they  relate 
to  northern,  southern,  eastern,  western,  midland 
counties — to  an  Irish  county  also  ; and  they  may  be 


taken  as  fairly  representative  of  the  general  truth 
— illustrating  the  ups  and  downs,  the  fickle  character 
of  farm  experience  in  a very  striking  manner.  Let 
me  ask — Do  you  see  a straight  line  anywhere  among 
them,  or  even  a well-conditioned  curve  ? On  the 
contrary,  they  are,  all,  uncertain,  irregular,  zig-zag 
— I might  even  say  “ higgledy-piggledy,”  “rough 
and  tumble : ” and  that  is  agricultural  experience. 
There  is  no  such  thing  in  it  as  constancy  or 
uniformity.  One  might  almost  say,  looking  at 
these  pictures  of  it,  there  is  little  in  them  to  sug- 
gest— hardly  anything  to  justify — a rule  of  conduct. 
And  the  chief  lesson,  I submit,  that  is  taught  by 
them  is  the  need  of  leaving  such  a fickle  and  un- 
certain business  as  far  as  possibly  unfettered  by 
such  rules ; so  that  the  master,  able  to  use  his 
opportunities,  and  educated  by  his  experience, 
shall  be  the  more  capable  of  dealing  with  his  diffi- 
culties as  they  unexpectedly  arise.  I shall  have  to 
refer  to  some  other  illustrations  of  our  agricultural 
experience  and  of  our  present  agricultural  plight, 
which  cannot  be  easily  represented  in  the  diagrann, 
but  I may  say  that  I have  at  length  reached  the 
third  division  of  my  paper. 

3. — The  Lessons. 

My  pictures,  it  will  be  seen,  relate  almost 
exclusively  either  to  the  quantity  and  the  value  of 
the  annual  produce  of  the  farm  under  its  several 
principal  divisions — grain  crop,  flock,  and  herd, 

I cheese  and  milk — or  to  the  total  money  produce  of 


JOURNAL  OF  THE  SOCIETY  OF  ARTS,  May  7,  1880. 


539 


fhe  year  and  the  valuation  at  the  end  of  the  year. 
In  a few  cases  the  expenditure  on  cattle  foods,  on 
manures,  and  on  wages  is  also  exhibited  ; and  it 
is  easy  to  infer  from  these  diagrams  when  the 
tenant  has  been  prosperous  and  when  he  has  been 
losing  money,  for  the  money  produce  jumps, 
sometimes  as  much  as  t wo  rents  in  a single  year, 
and  falls  again  for  years  together  below  the  possi- 
bility^of  paying  away  rent  at  all  out  of  the  profits 


of  the  year.  The  main  lesson  which  the  diagrams 
teach — viz.,  the  extreme  uncertainty  of  the  year’s 
receipts — is  taught  by  them  most  effectively.  No 
attempt,  however,  has  been  made  to  exhibit  with 
precision  what  the  profits  or  the  losses  of  any 
year  have  been.  To  do  that  it  would  have  been 
necessary  to  have  made  inquiries  into  the  details  of 
all  the  other  costs — constantly  growing  costs,  to 
which  a farin  is  liable— rent  and  rates,  and  w iges. 


tradesmen’s  bills,  and  seed,  and  purchased  helps, 
whether  for  the  cattle  stall  or  the  dung-heap.  But 
bold  and  almost  graceless  as  I have  been  in  asking 
qui^stions,  I could  not  ask  a man  to  reveal  his 
actual  financial  condition,  even  though  he  might 
know  that  he  himself  would  remain  absolutely 
anonymous  and  unknown.  And  only  in  one  case 
has  the  balance  availed  for  rent  or  profit  been 
voluntarily  revealed.  And  this  was  in  the  case  of 
a home  farm  occupied  by  the  owner,  and  shown  on 
the  lowest  cross  line,  diagram  No.  14,  representing 
an  experience  on  500  acres  in  Co.  Cork.  It  is  a 
case  of  generally  growing  annual  profit,  with  how- 
ever several  bad  years,  in  which,  if  £300  or  £700 
had  been  deducted  for  rent  of  the  500  acres,  a con- 
siderable loss  would  have  appeared  as  the  result  of 
the  year’s  farming. 

It  is  plain,  however,  that  I might  have  covered 
these  walls  with  diagrams,  which  should  have  repre- 
sented, unmistakeably,  the  growth  and  constancy  of 
agricultural  costs  of  all  kinds,  as  well  as  the  growth 
and  irregularity  of  agricultural  produce  of  all  kinds ; 
the  growth  of  farm  wages,  the  growth  of  expendi- 
ture on  cattle  foods  and  tradesmen’s  bills.  And  they 
would  have  shown  the  growth  of  values  also  in  many 
particulars.  I should  have  had  to  represent  the 
growing  rents  and  rates  to  which  land  is  liable, 


not  only  nor  always  because  of  intrinsic  improve- 
ment in  the  land  thus  rented  or  thus  rated— but 
also,  and  more  generally,  because  of  things  quite 
outside  the  question  of  intrinsic  worth  ; rents 
rising  because  land  changes  in  value,  as  all  other 
kinds  of  property  are  liable  to  do,  simply  by 
variation  in  the  demand  for  it  —increasing,  it  may 
be,  without  a single  penny  having  been  spent  by 
its  owner  in  improving  its  intrinsic  worth : rates 
increasing  in  amount,  with  every  new  charge  which 
the  community  lays  upon  itself  for  purposes 
thought  desirable  or  deemed  necessary  by  the 
majority.  All  these  things  might  have  been 
exhibited,  so  as  to  convince  anyone  of  the  enor- 
mously higher  charges  which  the  present  farm 
tenantry  of  England  have  to  bear,  compared  with 
the  charges  borne  by  preceding  generations. 

The  main  points,  however,  to  which  I have 
wished  to  direct  attention,  are  those  features  in  the 
character  of  agriculture,  as  a profession,  which 
demand  what  I consider  to  be  the  fundamental  and 
essential  qualifications,  needed  by  those  who  would 
carry  it  on  successfully. 

Incidentally,  however,  I may  point  to  the 
indication  obvious  on  the  face  of  these  pictures, 
that  agricultural  produce  in  this  country  is  year 
by  year  increasing  in  value.  However  irregular 
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these  lines  may  be,  they  are  certainly  more  or 
less  all  rising  towards  your  right  hand.  This 
may,  perhaps,  be  due  somewhat  to  growing 
prices,  but  the  quantities,  too,  of  produce, 
whether  from  our  cornfields,  from  our  herds,  or 
from  our  flocks,  are  increasing  year  by  year.  The 
curve  of  increasing  population  no  doubt  rises  even 
faster  and  more  regularly,  and  the  absolute  need, 
both  now  and  always,  of  imported  food  for  its 
supply — proved  not  only  by  the  uniformity  and 
rapidity  of  the  population  inerease,  but  by  the 
irregularity  and  occasional  liability  to  failure  of 
the  home  growth— is  more  than  ever  obvious  as  the 
years  go  on.  But  that  the  home  production  is 
rapidly  increasing  in  spite  of  the  discouragement 
of  foreign  imports  is  unquestionable.  I say  nothing 
now  of  increasing  costs ; but  there  is  at  any  rate 
no  sign  here  of  the  alleged  decadence  of  English 
agriculture,  so  far  as  its  produce  is  concerned. 
That  is  one  significant  and  encouraging  inference 
which  may  be  fairly  drawn. 

Another  is  the  lesson  of  patience  which  agricul- 
tural experience  teaches — not  the  mere  quiescence 
and  contentment  which  are  generally  suggested 
by  the  word,  but  the  hopeful,  resolute,  and  even 
obstinate  form  of  it,  which  one  would  rather  call 
persistence.  How  often,  looking  back  through 
the  years  represented  in  these  diagrams,  has  not 
the  English  farmer  been  absolutely  ruined  ! And 
let  it  not  be  forgotten  that  every  period  of  agri- 
cultural depression  has  been  the  actual  ruin  of  a 
great  many.  They  have  been  disabled  by  their 
losses,  and  have  left  their  farms,  and  disappeared. 
To  those,  however,  who  have  been  able  to  hold  on, 
prosperity  has  at  length  returned.  Look  at  the 
succession  of  bad  years,  1847  to  1850,  on  the 
diagram  of  the  Huntingdon  farm,  Yo.  6,  and  see 
the  successive  steps  upwards  again  which  the  pro- 
duce took  in  annual  value  in  the  years  1865-70.  I 
make  no  remark  now  on  the  ominous  increase  of 
expenditure  shown  in  the  upright  lines  belonging 
to  these  years — expenditure  on  manures  and  cattle 
foods,  and  no  doubt  in  other  particulars  also  as 
the  years  went  on — but  I may  point  to  this  and  to 
the  other  diagrams  on  the  wall  for  ample  illustra- 
tion of  the  fact  that  a long  period  of  disaster  has 
been  no  extraordinary  experience  in  the  history 
of  English  agriculture,  which  has  nevertheless 
survived  and  again  attained  prosperity. 

The  main  lesson,  however,  which  I desire  to 
offer  as,  in  my  opinion,  taught  by  the  past  of 
English  agriculture,  as  here  depicted,  is  the  para- 
mount necessity  of  liberty  of  action  for  those  who 
follow  it  as  their  occupation.  Look  at  the  extra- 
ordinary irregularity  of  diagram  Eo.  3,  which 
represents  the  lainfaJl  of  the  year,  the  rainfall  of 
summer  months,  the  rainy  days  of  the  two  harvest 
months.  That  literally  is  the  tune  we  have  to 
dance  to  ; it  is  a perfect  jig ; and  it  is  plain  that 
only  those  who  are  unencumbered  can  keep  time 
to  it.  Why  should  we,  who  have  to  dance  to  such 
a tunc  as  this,  be  hobbled  as  if  we  were  animals 
wdthout  reason,  bound  to  keep  the  road  prescribed 
for  us.  Here  is  a business  differing  from  all  others 
in  respect  to  the  extraordinary  variety  of  fortune 
which  attends  it — differing  from  all  others  in  these 
two  main  X’^rticulars — first,  that  it  is  prosecuted 
out  of  doors,  and  next,  that  its  chief  agency  is  life, 
the  most  delicate  and  sensitive  of  all  forces.  These 
are  at  the  bottom  of  the  special  and  characteristic 


hazards  of  our  life’s  work.  It  is  easy,  or  difficult, 
according  to  the  weather;  its  produce,  much  or 
little,  is  harvested  in  safety,  or  destroyed  according 
to  the  weather.  The  living  creatures,  plants, 
and  animals,  which  are  at  once  its  material, 
its  agents,  and  its  produce,  are  all  subject 
to  every  irregularity  of  that  most  fickle  and 
uncertain  of  all  external  influences — English 
weather.  “ There  are  evils  common  to  all,”  once 
said  Mr.  Disraeli,  “but,  for  the  farmer,  there  are 
peculiar  visitations.  A breaking  bank,  a foolish  or 
perfidious  friend,  may  be  the  fate  of  all  ; but  it  is 
not  all  who  have  to  meet  the  barren  harvest,  or  the 
destructive  storm,  or  the  three  great  plagues  or 
furies  of  rural  life— the  mildew,  the  murrain,  or 
the  rot.”  Yo  wonder  that,  after  a succession  of  in- 
clement seasons,  English  agriculture  should  be 
found  in  difficulties.  No  wonder  that  it  should 
often  be  in  difficulties  in  such  a variable  climate  as 
ours.  No  V onder  that  after  a succession  of  bad 
harvests  it  should  be  in  difficulties  now;  esx^ecifdly 
after  1879,  the  worst  of  many  successive  seasons — 
a year  of  washy  grass  and  ill-made  hay’-,  of  j)oc  r 
crops  badly  harvested,  of  potato  rot,  and  sheejirot, 
and  foul  fallows.  Of  course,  no  immediate,  pei- 
haps  no  absolute,  remedy  is  possible;  and  tie 
miserable  expedient,  as  I will  call  it,  of  remitting 
20,  30,  50  per  cent,  of  the  year’s  rent  may  be  tl  e 
best  thing  which  can  be  done  in  the  meantime.  But 
what  is  the  likeliest  mitigation  in  the  long 
run,  what  the  likeliest  source  of  strength  in  the 
future  ? What  should  we  exclaim  with  reference 
to  any  of  our  teams  if  we  saw  them  almost  beaten 
as  they  struggled  up  any  hill  of  difiiculty.  “ Give 
them  their  heads,”  we  should  exclaim  ; “ loosen  all 
those  bearing- reins  and  trammels  which  hamjDer 
and  restrain  them.  Give  them  their  heads,  and 
there  will  be  a chance  for  them.”  Have  tenant- 
farmers,  as  a rule  in  England,  had  their  heads 
allowed  them  ? On  the  contrary,  is  it  not  on  bit, 
bridle,  and  bearing-rein,  that  the  teamster,  if  I 
may  so  designate  the  legal  adviser  of  the  lancl- 
owner,  has  for  the  most  part  hitherto  depended  for 
the  safety  of  the  conveyance  and  the  prosperity  of 
the  passengers.  The  farmer  as  a rule  is  supposed 
by  the  legal  agent  to  be  bent  on  “ taking  it  out  of 
the  land  ; ” and  his  treatment  of  the  land  is  there- 
fore hedged  about  with  every  kind  of  safeguard, 
lest  the  ground  be  injured  by  illicit  produce.  And 
it  needs  not  that  the  limit  be  imposed  by  lease  of 
any  kind,  the  “custom  of  the  country”  will  be 
fence  enough — with  sufficient  rigidity  and  force  in 
law  for  the  purpose  of  thus  limiting  his  action. 

Of  course  it  is  not  in  any  degree  as  a matter  of 
right  or  wrong — it  is  only  as  a matter  of  policy  or 
impolicy  that  I am  referring  to  this  question.  The 
owner  of  the  land  may  let  it  to  anyone  with  whom 
he  can  agree,  under  whatever  restrictions  he  may 
choose  to  impose.  He  may,  if  he  so  pleases,  forbid 
the  growth  and  the  sale  of  potatoes,  flax,  and  even 
wheat,  or  any  other  useful  product.  He  may  lay 
down  rigid  rules  as  to  the  disposal  and  marketing  of 
the  produce.  He  may  forbid  the  use  upon  the  land 
of  nitrates,  lime,  or  any  other  dressing  which  he 
may  choose  to  designate  mere  stimulants.  He  may 
retam  the  right  to  give  a twelve  months’,  six 
months’,  or  even  any  shorter  notice  to  quit,  if 
so  he  choose.  He  may  reserve  to  himself  the  right 
to  plant  trees  to  any  extent  in  hedgerows,  and 
to  feed  hares  and  rabbits  to  any  extent  among  the 
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growing  crops.  All  this,  of  course,  is  within  his 
competency.  No  one,  I imagine,  will  dispute  it. 
What  rent  any  tenant  so  limited  can  afford  to  give 
him  for  the  use  of  his  fields,  under  such  circum- 
stances, and  what  chance  any  man  thus  restricted 
has  of  making  either  a satisfactory  use  of  his 
capital  in  farming,  or  a decent  contribution  to  the 
food  supply  of  the  country,  is  another  thing.  And 
this  is  the  point  that  I am  arguing.  At  present 
the  farmer  is  forbidden  here,  forbidden  there, 
under  penalty  everywhere.  All  through  his  lease 
ho  is  instructed,  limited,  directed.  And  if  he  be 
under  nothing  but  the  “custom  of  the  country,” 
the  limits  thus  imposed  are  equally  well  under- 
stood. His  annual  “work,”  to  use  a simile  from  my 
own  profession,  should  be  every  year  a new  edition, 
revised  and  corrected,  and  in  every  w'ay  improved, 
and  on  many  a farm  it  is.  In  general,  however,  we 
must  confess  that  it  is  almost  invariably  a stereo- 
typed copy  of  its  predecessor.  To  tie  a man  down 
by  rules  of  cultivation,  to  make  the  “custom  of  the 
country”  his  perpetual  master,  and  then  set  him  to 
contend  with  seasons,  floods,  droughts,  blights, 
diseases,  and  worse  than  all,  with  competition  in  his 
market  Yuth  imports  sent  by  cultivators  who  are  un- 
bound and  free — this  is  to  leavehim  without  a chance. 

There  are,  however,  I fancy,  many  here  ready 
t)  exclaim: — “You  are  giving  us  a mere  fancy 
s :etch — if  it  was  ever  true,  it  certainly  is  not  true 
at  present.  You  don’t  seem  to  know  how  really 
f ee  all  good  tenants  are  : how  willingly  per- 
mission is  everywhere  accorded  to  improving 
t 'nants  to  do  what  they  please  in  the  way  of  culti- 
vation and  of  sale ; what  a mere  bogie  all  these 
penalties  are  of  which  you  speak  in  the  case  of  men 
who  can  be  trusted.”  And  no  doubt  lots  of  in- 
s ances  can  be  quoted  in  vindication  of  this  pro- 
test. And  I could  quote  as  many  examples  on  the 
other  side.  I know,  for  example,  that  in  the 
summer  of  1877,  straw  was  selling  in  the  neigh- 
bourhood of  Manchester,  brought  all  the  way  from 
Belgium,  for  upwards  of  £5  a ton.  That  did  not 
look  much  like  either  liberty  of  sale  for  English 
tenantry  or  common -sense  on  the  part  of  English 
landowners.  But  there  is  something  more  signifi- 
cant than  mere  instances  and  examples,  and  that  is 
the  whole  tone  and  colouring  of  opinion  prevalent 
amongclasses.  And  the  prevalence  of  the  feeling  that 
tenants  need  restraint  by  rules  and  penalties,  which 
shall  cnfore  their  doing  justice  to  the  land,  is  un- 
questionable. Here,  for  example,  is  a piece  I saw 
only  the  other  day  extracted  from  the  Sclicitors' 
Journ'il.  “It  is  singular,”  says  this  journal,  “ that 
among  the  numerous  provisions  which  have  been 
added  to  farm  leases  by  the  ingenuity  of  con- 
veyancers, so  little  attention  should  have  been 
devoted  to  the  obligation  of  the  tenant  to  keep  the 
land  free  from  weeds.  This  is,  of  course,  of  special 
importance  at  the  end  of  a lease,  when  the  tempta- 
tion to  the  tenant  to  neglect  this  matter  is 
strongest ; and  no  lease  for  a term  of  years  should 
be  granted  "without  some  such  provision  as  that 
‘ the  tenant  shall  have  all  the  crops  upon  the  farm 
properly  cleaned  and  weeded  during  the  last  two 
years  of  the  tenancy ; and  the  landlord  shall  have 
the  power  to  do  this  work  at  the  expense  of  the 
tenant,  if  it  be  not  effectually  done  upon  notice  in 
writing  from  the  landlord  or  his  agent.’  ” 

Of  course  it  is  very  desirable  that  land  should  be 
kept  clean,  but  he  who  thinks  to  get  estates  v/ell 


managed  and  farming  prosperous  by  inventing 
new  rules  and  penalties  is,  I submit,  approaching 
the  problem  altogether  from  the  wrong  side. 

He  ought  rather  to  advise  the  landlord,  whose 
agent  he  may  be,  that  what  he  should  especially 
desire,  and  that  for  which  he  should  strive  to  equip 
his  estate,  whether  by  improvements  or  condifions, 
is  a lot  of  money-making  tenants.  Let  them 
learn  the  way  to  make  their  fortune  off  the  land 
if  possible,  and  give  them  liberty  to  do  it.  Land 
which  yields  fortune  to  its  tenants  is  certain  to 
yield  rent  to  its  owners. 

Of  course  I know  very  well  that  the  owner  or 
agent  of  an  estate  is  perpetually  confronted  by  the 
case  of  the  incapable  and  ill-conditioned  exceptions 
among  his  tenantry ; and  that,  practically,  diffi- 
culties thus  arising  have  to  be  met,  which  no  mere 
confidence  in  the  ultimate  influence  of  liberty  and 
education  can,  in  the  meantime,  deal  with.  There 
are,  however,  landlords  among  us  who  have  not 
been  deterred  by  fear  of  these  inevitable  excep- 
tions, from  acting  on  the  principle  I have  indicated. 
Lord  Leicester  gives  absolute  liberty  over  his  largo 
estates.  His  lease  was  drawn  in  1871,  and  34  tenants 
occupying  23.821  acres  hold  under  it.  And  he  has 
not,  as  yet,  seen  any  reason  to  regret  the  course  he 
adopted  nine  years  ago.  The  tenants  can  grow 
what  they  please,  in  whatever  succession  of  crops 
they  choose — they  can  sell  what  they  please,  and 
they  can  virtually  treat  the  land  as  if  it  were  their 
own,  the  landlord  retaining  the  power  to  require 
any  man  to  revert  to  the  custom  of  the  country,  if 
it  should  be  seen  that  he  is  abusing  his  liberty,  and 
injuring  both  himself  and  the  estate. 

I have  asked  Lord  Leicester  what  the  experience 
of  the  last  nine  years  has  been  under  the  new 
system,  and  I am  allowed  to  read  liis  reply  here. 
“ In  no  case,”  he  says,  “ has  the  liberty  I have 
given  been  abused,  and  I have  never  had  occasion 
to  compel  a tenant  to  revert  to  the  four-course 
system.  I complain  that  the  power  I have  given 
to  my  tenants  is  turned  to  so  little  account  at 
present.  While  scientific  knowledge  is  ignored  and 
dependence  is  placed  only  on  practical  knowledge, 
it  is  not  very  easy  to  deviate  from  the  beaten  track 
or  get  out  of  the  ruts  used  by  the  last  generation. 
The  four-course  was  well  adapted  to  Norfolk 
thirty  years  ago  ; but  strictly  to  adhere  to  that 
system  now  is  ruination.”  This  is  a very  striking 
letter,  and  I say  that  Lord  Leicester  has  accurately 
stated  the  lesson  of  forty  years  of  agricultural 
experience,  which  is,  that  liberty  and  education 
are  the  two  needs  of  English  agriculture — the 
only  true  bases  of  ultimate  prosperity.  Nor  let 
anyone  imagine  that  because  in  this  latter  practical 
and  accustomed  knowledge  is  declared  to  be  in- 
sufficient to  cope  with  unusual  difficulties,  that 
any  such  foolish  idea  is  imagined  that  they  can  bo 
dispensed  with,  or  that  they  are  not  of  paramount 
importance. 

Practical  knowledge  is,  of  course,  essential.  It 
and  industry,  with  sufficient  capital,  have  been  the 
basis  hitherto  of  English  agricultural  prosperity, 
and  must  remain  among  the  most  important  of  its 
foundation  stones  for  all  time  coming.  And  in 
ordinary  times  they  are  sufficient.  Let  us  conclude 
with  pictures  of  this  fact  and  of  that  other  ominous 
fact— that  in  extraordinary  times  they  are  insuffi- 
cient. 

In  extraordinary  and  unusual  times,  certainly 
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they  are  insufficient.  If  it  be  asked  of  me, 
“Why  do  you  desire,  by  the  advocacy  of  inde- 
pendent liberty  and  universal  education,  to  upset 
the  present  ordinary  arrangement — the  kindly, 
almost  domestic  relationship  between  the  land- 
lord and  the  tenant — under  which,  in  spite  of 
all  your  criticism,  English  agriculture  has  been 
the  foremost  of  the  world — other  nations  copying 
our  machinery  and  practice,  seeking  our  breeds, 
and  looking  to  us  as  their  leaders  ” — my  reply  is, 
whether  we  have  been  hitherto  in  the  van  or  not, 
we  certainly  have  been  latterly  getting  more  and 
more  into  the  rear  of  our  own  necessities  as 
consumers,  and  deeper  and  deeper  into  the  slough 
of  misfortune  and  distress  as  producers.  There  is, 
moreover,  nothing  in  the  liberty  which  Lord  Lei- 
cester gives,  nothing  in  the  education,  freer,  more 
liberal,  and  more  scientific  which  he  desires, 
which  will  interfere  with  those  relations,  and  that 
pleasant  “neighbourhood,”  which  is  the  charm 
of  country  life. 

At  present  the  tenant-farmer,  speaking  of  him 
as  a whole  class — always  a thorough  good  fellow, 
always  kindly  natured,  and  the  very  ideal  of  that 
mingled  independence  and  submissiveness  which 
is  held  to  befit  his  position  on  a great  landed  estate, 
is,  nevertheless,  possessed  of  hardly  any  other 
characteristic.  He  stands  between  the  great  squire 
and  the  agricultural  labourer,  and  taking  him  from 
youth  and  age,  and  from  one  end  of  his  class  to 
the  other,  I may  say,  without,  I hope,  giving 
offence,  that  he  partakes  of  some  of  the  character- 
istics of  both,  without  possessing,  as  a rule,  any 
such  special  class-individuality,  if  I may  use  such 
a word,  as  we  see  in  other  professions,  and  as  un- 
doubtedly we  do  recognise  in  some  of  his  number. 
His  strong  good  sense  and  homely  character  gets 
a colouring  from  both  the  sport  in  which  the 
squire  indulges,  and  from  the  drudgery  which  is 
the  labourer’s  lot.  Infiuenced  by  the  former, 
which  sometimes  runs  away  with  him  in  his  youth, 
and  by  the  latter,  which  more  or  less  colours  the 
whole  life  of  many  of  his  number,  I say  that,  as  a 
rule,  he  does  not  posses  s that  professional  character- 
istic individuality  or  strength  which  other  pro- 
fessions possess,  which  they  owe  to  a larger,  more 
liberal,  more  scientific  education.  The  difficulty  of 
any  attempt  to  speak  of  this  without  offence,  arises 
out  of  the  fact  that  the  tenant-farmers  whose 
names  we  know  as  speakers  at  the  chambers  of 
agriculture  and  at  the  farmers’  clubs,  and  now  even 
as  members  of  Parliament,  and  who  alone  will  hear 
or  read  these  criticisms,  are  the  mere  exception — 
they  are  very  few  thousands  in  all  (certainly  not  one 
in  200  of  the  class)  out  of  the  million  or  more  whom 
Mr.  Caird  enumerates — while  the  immense  remain- 
der care  for  nothing  but  their  work,  or,  I will  add, 
their  sport,  never  read  an  agricultural  journal,  nor 
imagine  that  it  is  worth  their  while  to  read  or 
study  anything  belonging  to  their  occupation.* 

I say,  then,  that  notwithstanding  the  resolution, 
confidence,  ability  of  the  few,  it  must  be  conceded 
that,  as  a class,  the  tenant-farmer  has  not  received 
that  education,  without  which.  Lord  Leicester  says, 
there  is  no  chance  for  him  in  the  battle  of  life  upon 
the  farm,  invaded  as  that  now  is  from  every  por- 
tion of  the  world.  Whether  a better  education 

* I was  very  much  stnick  by  the  information  lately  that  of  the 
recent  volume  of  reports  on  English  agriculture  issued  by  the 
English  Agricultural  Society,  only  400  copies  haye  been  sold 
beyond  the  distribution  to  subscribers. 


would  make  a better  farmer  of  anyone  than  we  see 
in  instances  of  men  who  have  unquestionably  won 
success  without  it,  certainly  every  one  will  admit 
that  it  will  sharpen  up  the  whole  nature  of  the  man, 
and  give  him  an  insight,  a strength,  independence, 
which  without  it  he  cannot  generally  possess. 
Certainly  the  present  condition  either  of  tenantry 
or  of  estates,  cannot  be  quoted  with  any  satis- 
faction. 

I need  not  give  instances  to  illustrate  this.  Pitiable 
app  eals  for  reduction  of  rent  are  an  unh  appy  spectacle, 
whatever  may  be  thought  of  the  generous  abandon- 
ment and  postponement  of  the  landlord’s  claim.  But 
it  may  be  protested  that  these  are  mere  exceptions, 
and  that,  as  exceptions,  they  are  the  proper  outcome 
of  exceptional  circumstances  and  seasons.  I will 
quote  a case  which  illustrates  the  state  of  things 
before  the  last  bad  years.  Luring  the  discussion 
which  took  place  before  the  enactment  of  the 
Agricultural  Holdings  Bill,  a leading  land-agent  in 
Lancashire  was  reported  to  have  said  that,  in  the 
interest  of  the  landowner,  he  did  not  fear  the  coming 
Act,  which  would  give  both  the  landlord  and  the 
tenant  what  was  due  to  them,  the  former  receiving 
for  dilapidations,  the  latter  for  amendments ; for,  as 
he  said,  had  this  law  been  enacted  twenty  years 
before,  and  outgoing  tenants  had  to  be  dealt  with 
under  it  now,  he  could  say,  from  the  knowledge  of 
the  present  condition  of  estates,  that  landlords 
would  have  more  to  receive  under  it  than  they  would 
have  to  pay.  The  estates  were,  in  fact,  in  worse 
condition  now  than  they  were  twenty  years 
before.  Surely  an  unconscious  confession  of  such 
an  outcome  of  land  agency — such  an  outcome  of 
the  ordinary  relationship  of  landlord  and  tenant  as 
it  has  been  hitherto — must  shake  the  confidence 
of  anyone  who  protests  that  no  change  is  neces- 
sary, and  that  when  seasons  come  round  again, 
and  trade  shall  right  itself,  we  shall  be  all  right 
once  more. 

Let  us,  however,  heartily  acknowledge  what 
admirable  success  has  attended  the  skill  and 
industry  of  farmers  of  what  I will  call  the  good 
old  type — although  it  has  failed,  no  doubt,  now 
under  recent  pressure. 

I went  three  years  ago  with  others  over  a well- 
managed  dairy  farm  of  Ihirty  cows  in  Cheshire, 
which  was  competing  for  the  prize  offered  by  the 
Royal  Agricultural  (Society.  W e saw  the  capital 
herd,  the  admirably  cultivated  fields,  and  the 
dairy  in  the  perfect  little  homestead — everything, 
down  to  the  very  flower  and  herb  borders  in  the 
garden  was  neat  and  clean,  and  fuU  of  profit. 
And  I said  to  the  tenant  who  was  with  us,  “ and 
now  we  should  like  to  know  something  about  your 
expenditure  ; what  about  the  labour  bill  to  begin 
with.”  “ Well,”  he  said,  “ the  mistress  makes  the 
cheese,  and  the  daughter,  agrowing  girl,  is  getting 
able  now  to  help  her  mother,  and  we’ve  good  sons 
of  our  own.  About  16s.  a week  for  a single  man 
is  all  the  wages  I require  to  pay.”  It  was  a farm 
of  130  acres — two  - thirds  pasture.  “ But  your 
sons  are  not  going  to  work  for  board  and  pocket- 
money  all  their  days,”  I said.  “Not  that,  indeed,” 
he  replied  ; “my  eldest  son  I’ve  already  put  into 
a farm  of  his  own,  and,  as  far  as  I can  manage 
it,  I hope  to  find  farms  for  all  his  brothers  in  their 
turn.”  That  is  a picture  of  what  we  may  call  the 
good  old  style,  and  an  admirable  picture  it  is. 
Take  now  another  instance.  I was  over  an 
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arable  farm  of  1,400  acres  in  Essex  not  very  long 
ago  for  the  Enclosure  Commissioners,  and  here 
too  I saw  thrift,  activity,  and  careful  management 
— the  tenant  all  alive  to  the  interests  of  his  busi- 
ness and  full  of  energy.  I asked  of  his  family. 
He,  too,  had  four  sons.  “ Some  of  them  still  at 
school,  no  doubt?”  I said;  “ and  no  doubt  you 
think  that  to  pay  20s.  in  the  pound,  and  to  educate 
the  bairns,  is  a very  good  scheme  of  life.”  “ Oh  ! ” 
he  roared  at  me,  “ I don’t  hold  with  it  at  all.  It 
is  easy  to  over-educate  a farmer  for  his  work  in 
life.  All  my  boys  come  home  early  from  the  school 
and  buckle  to  at  plough  or  drill,  with  the  cattle, 
or  the  sheep.  I am  all  for  industry  and  plod.” 
And  a capital  maxim  in  agriculture,  as  in  other 
occupations,  is  “industry  and  plod.” 

Xow,  in  these  two  instances,  we  have  the  very 
ideal  tenantry  of  a land  agency  which  I will 
say  is  safe  and  successful  so  long  as  nothing 
unusual  happens.  Here  are  thoroughly  industrious 
and  practical  farmers  bringing  up  their  families  on 
the  same  lines  wherein  they  themselves  had  found 
prosperity  ; leaving  behind  them,  let  me  add,  how- 
ever, in  each  of  these  cases,  four  men  seeking  farms 
for  one  that  disappears  when  the  father  dies— four 
men  bound  to  be  farmers,  for  they  can  be  nothing 
else.  This  is  the  great  difficulty;  men  thus  brought 
up  have  no  other  resource.  In  good  times  they 
contend  with  one  another,  to  the  undue  raising  of 
the  rents.  In  bad  times  they  find  the  old  lines 
don’t  answer,  but  they  don’t  know  nothing  else,  and, 
bound  to  stand  by  the  sinking  ship,  they  do  but 
aggravate  the  danger  and  the  ruin  of  all  on  board. 

Gentlemen,  there  are  many  subjects  besides 
liberty,  and  the  education  which  would  give  such 
men  a chance  in  times  of  unusual  difficulty, 
which  I have  not  touched  upon,  any  one  of 
which  you  may  have  expected  would  have 
been  named  as  the  true  lesson  of  forty 
years  of  agricultural  experience.  There  is  the 
question  of  tenant-right,  compulsory  tenant-right, 
if  landowners  should  be  so  unwise  as  not  to 
acknowledge  it  otherwise — acknowledgement  of 
tenant-right — for  the  attraction  of  tenant  capital 
to  the  land,  and  protection  of  it  there.  There  is  the 
question  of  the  landlord’s  primacy  and  supremacy 
as  creditor  existing  in  the  laws  of  hypothec  and 
distraint,  by  which  the  hitherto  excessive  com- 
petition for  land  has  been  aggravated,  and  the 
credit  of  the  tenant  is  made,  to  the  obnoxious  injury 
of  his  farm,  and  therefore,  of  course,  to  both  the 
landlord  and  the  tenant,  to  stand  lower  than 
otherwise  it  might.  There  are  questions  con- 
nected with  the  game  laws,  the  incidence  of  local 
taxation,  and  other  questions  connected  with  the 
land,  belonging  to  even  higher  or  deeper  politics 
than  any  of  these.  And  any  of  them  might  well 
have  been  supposed  to  contain  the  chief  lesson  of 
past  agricultural  experience. 

I believe,  however,  that  in  advocating  that  which 
will  confer  much  needed  scope,  capacity,  and  power 
of  all  kinds  upon  the  tenant  farmer,  I have  hold  of 
a principle  which  would  dominate  them  all — “ Give 
me  security,  and  I care  not  for  your  liberty,”  and 
some  will  say,  “ Give  me  liberty,  and  I can  take 
care  of  myself,”  in  much  more  the  voice  of  a man  ; 
and  it  is  certain  that,  with  the  increased  power  of  a 
moreindepend^.-nt  and  better  educated  tenantry,  all 
these  f^uestions  would  find  a satisfactory  settle- 
ment. I ought,  of  course,  to  have  referred  at 


length  to  the  particular  items  of  that  course  of 
training,  both  practical  and  scientific,  which  alone 
can  be  considered  a good  agricultural  education, 
and  from  which  we  shall  obtain  the  race  of  men 
who  will  successfully  contend  with  the  unusual 
difficulties  which  confront  us — but  time  has  long 
since  failed  us,  and  I apologise  for  having  kept  you 
beyond  the  usual  hour.  And  I might  have  referred 
at  length  to  what  appears  to  some  the  most 
important  of  all  agricultural  maxims — the  essential 
oneness  of  the  interests  of  the  landlord  and  the 
tenant.  This  I have  left  out  of  consideration 
altogether.  And  we  may  safely  leave  an  allegation 
of  that  kind  to  take  care  of  itself.  If  this  absolute 
unity  of  interest  exists,  it  will  assert  itself,  and 
needs  no  advocacy.  And  in  so  far  as  it  does  exist, 
its  influence  will  not  be  increased,  and  cannot  be 
diminished  by  discussion.  It  must,  however,  I 
think,  be  plain  from  the  general  tone  of  this  paper, 
that  I believe  the  interests  of  the  landlord  hinge 
far  more  upon  the  prosperity  of  a strong  and 
capable,  and  therefore  prosperous  tenantry,  than 
upon  any  carefulness  about  the  due  relations  of 
them  to  himself.  These  will  grow  in  the  natural 
way  out  of  the  relative  positions,  powers,  characters 
of  the  two  parties  concerned  without  any,  care  for 
them  directly,  or  any  special  advocacy  of  them. 

No  doubt  landlord  and  tenant  are  one,  and 
except,  perhaps,  during  the  last  two  or  three 
years  by  some  few  land  agents  who  have  found 
themselves  in  unusual  difficulties,  it  has  hitherto 
been  believed  by  everybody  that  the  landlord  is 
that  one.  The  landlord  and  tenant  may  be  one  ; 
but  I say,  as  the  most  important  lesson  of  40  years 
of  agricultural  experience,  that  the  tenant-farmer 
is  that  one.  And  the  sooner  that  this,  with  all  its 
spur  to  activity  in  many  different  directions,  is  real- 
ised by  all  classes  whose  prosperity  depends  on  his 
success,  the  better  for  them  all.  On  his  education 
— his  practical,  his  scientific,  his  professional  edu- 
cation— on  his  education  for  his  work  and  on  his 
liberty  in  his  work — depend  all  the  agricultural 
profits.  My  contention,  in  short,  has  been  that  the 
central  and  important  figure  in  English  agriculture 
is  the  tenant-farmer,  and  that  upon  his  power,  his 
independence,  his  capacity,  depend  the  interests  of 
landlord,  tenant,  and  labourer  alike. 
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Notes. — (1)  Co.  Deny  (Sir  R.  Kane)  ; (2)  Midlothian  (John) 
ston.  Journal  of  Agricultural  Society,  vol.  xii.,  pp.  532,  546  ; (3- 
Carse  soil  (Thompson)  ; (4;  Loam;  (5)  Stiff  soil;  (6)  Sandy  soil ; 
(7)  Calcareous  clay;  (8)  Soil  reclaimed  from  sea  (Voelcker), 
Agricultural  Society’s  Journal,  vol.  xxi.  ; (9)  Sandy  soil  (Ander- 
son), U.  Soc.  Trans.,  No.  88;  (10)  Sandy, .soil,  Bedfordshire;  (11> 
Clay  soil;  (12)  Gloucestershire ; (13 1 Gloucestershire  ; (14)  Cal- 
careous soil;  (15)  Clay  soil)  ; (16)  Sandy  soil;  (17)  Peaty  .soil  f pm 
Somersetshire  (Voelcker),. of  English  Agricultiu’al  Society, 
vol.  i.,  second  series. 
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ANNUAL  EXPERIENCE  ON  STAEEORDSHIRE  DAIRY  FARMS. 
(See  Diagrams  Nos.  11,  12,  13.) 


A. — Farm  of  30  acres. 


B. — Farm  of  530  acres. 


C. — Farm  of  31  acres. 
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403  ( 
20  1 

1379 

TOTAL  RAINFALL  OF  EACH  MONTH  OF  THE  TWENTY  YEARS  1859—1878. 


Year. 

Jan. 

Feb. 

Mar. 

April. 

itay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Doc. 

Total  for 
twelve 
months. 

Five 
months 
from 
^lay  1. 

Three 
months  ' i 
from 
May  1. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

in. 

1859 

072 

1-23 

1-.33 

2-53 

2 -21 

2-90 

2 '93 

2-65 

404 

2-50 

2 '93 

2 '24 

2S'2l 

14-73 

8-04 

1660 

1 97 

1-25 

1'87 

1-45 

3'57 

5-47 

2-26 

4'48 

2 -92 

1-77 

2-72 

2'51 

32-24 

18-70 

11-20 

1861  

0-43 

1-93 

2-43 

P30 

1-.39 

2- 13 

2'42 

0'94 

2- 15 

1-05 

4 '65 

1'45 

22'27 

9-03 

5-94 

1862 

1-92 

0-31 

3-69 

2-30 

3 '06 

2 '43 

2'61 

2'74 

2-19 

3'50 

1-13 

1 71 

27 '59 

1303 

8-10 

1863 

2-80 

0.67 

0&5 

0-52 

1-27 

4-86 

0-92 

1'44 

3-49 

1-62 

1-84 

1'31 

21-59 

11-98 

7-05 

1864 

102 

0‘85 

2-62 

0-82 

1-86 

1'28 

0-62 

1-.33 

2-55 

113 

2-49 

0-36 

16-93 

7-64 

3-76 

1865 

3-90 

2 01 

112 

0-.33 

3-40 

2-21 

2-33 

4'10 

0-.55 

6-22 

1'96 

1-35 

29-48 

12-39 

7-94 

1866 

3 90 

3 72 

1-69 

1-76 

2 03 

3'98 

119 

2'76 

389 

2-32 

1-73 

2'63 

31-60 

13-85 

7-20 

1867 

2-81 

1-44 

2-48 

2 '30 

2-45 

1-22 

4-30 

2'63 

2-23 

1-92 

0'8G 

1-59 

26-29 

12-83 

8-97 

1868 

3-89 

1-21 

1-28 

1-50 

1'58 

0-78 

0'45 

2'28 

1'74 

2-54 

1-03 

5-12 

23-40 

6-83 

2-41 

1869 

2 76 

2-48 

1-97 

1-28 

3-27 

1-03 

0-62 

1-26 

3-56 

1'87 

2-38 

2'94 

25-42 

9 74 

4-82 

1870 

1 38 

1-21 

2'31 

0-47 

0-70 

0-83 

1-22 

2-69 

200 

3-68 

1-76 

307 

21-32 

5-94 

2-05 

1871 

1-99 

1-27 

119 

2-81 

0-92 

3-49 

4- 12 

0-85 

5-28 

1-34 

0'60 

113 

25-02 

14-66 

8-53 

1872 

3-46 

0-96 

206 

1-39 

3-05 

2-55 

2-57 

205 

1-64 

5-20 

3-98 

4'35 

33-86 

11-86 

8-17 

1873 

2-44 

1-96 

1-46 

O' 55 

1'56 

2-24 

1-81 

2-87 

2'46 

2-97 

1-87 

0-48 

22-67 

10-94 

5-61 

1874 

118 

0-91 

0-39 

1-26 

114 

2 05 

0-82 

P32 

2-62 

3'34 

2-21 

1-58 

18-82 

7-95 

4-01 

1875 

3-22 

106 

0-69 

1-53 

1-61 

2-40 

4-63 

1'79 

2'86 

4 -.35 

3'36 

0-94 

28-44 

13-29 

8-64 

1876 

0-94 

107 

2-96 

1'90 

0-94 

1-27 

0-81 

1-79 

2'86 

1-40 

3'07 

6 '25 

26-16 

7-67 

3-02 

1877 

4-74 

1-78 

2-38 

2-59 

1-91 

0-42 

3'94 

2-23 

0-82 

1-97 

3-88 

1'51 

28-17 

9-32 

6-27 

1878 

1 31 

1-49 

1-12 

4-97 

3 '89 

6-71 

0-64 

6'72 

0'83 

1-99 

2-95 

1-46 

34-08 

18-79 

11-24 

Mean 

2 .34 

4-49 

i-a3 

168 

2 09 

2 -.51 

2-06 

2 '45 

2'53 

2'63 

2-37 

2'20 

26-18 

12-77 

6-06 

Greatest 

4 74 

3-72 

3-69 

4'97 

3S9 

6'71 

4-63 

6-72 

5'28 

6-22 

4-65 

6'25 

34-08 

18-79 

12-39 

Lea.st 

0-43 

031 

0-39 

0-33 

0-70 

0-42 

0-45 

0-85 

0'55 

105 

0-60 

0-36 

16-93 

6-83 

2-05 

1879 

2-87 

3 77 

0-91 

2 72 

3-46 

4-76 

4-17 

511 

367 

0-80 

O' 72 

0-86 

33-82 

21-17 

12  39 
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Chaeactee  of  the  Haevest,  as  given  in  eveey  100 
Repoets  each  yeae  in  the  “Ageichltueal  Gazette” 
HHEING  THE  LAST  ThiETY-THEEE  YeAES. 


Year. 

Character  of  Eeport. 

Over  average. 

Average. 

Under  average. 

1846 

31 

60 

9 

1847 

16 

68 

16 

1848 

4 

49 

47 

1849 

30 

65 

5 

1850 

15 

45 

40 

1851 

15 

67 

18 

1852 

44 

50 

6 

1853 

11 

12 

77 

1854 

30 

58 

12 

1855 

8 

62 

30 

1856 

60 

33 

7 

1857 

55 

36 

9 

1858 

50 

46 

4 

1859 

11 

64 

25 

1860 

1 

32 

67 

1861 

7 

37 

56 

1862 

1 

17 

82 

1863 

68 

31 

1 

1864  

10 

50 

40 

1865 

15 

46 

39 

1866 

12 

54 

34 

1867 

10 

36 

54 

1868 

62 

32 

6 

1869 

10 

41 

49 

1870 

13 

54 

33 

1871 

3 

43 

54 

1872 

11 

50 

39 

1873 

4 

34 

62 

1874 

66 

31 

3 

1875 

6 

37 

57 

1876 

12 

48 

40 

1877 

3 

25 

72 

1878 

12 

48 

40 

1879 

1 

24 

75 

Dueation  of  Haevests  (See  Diageam  No.  4.) 


Clapton  Farm,  Berk.sliire. 

Didmarton, 

Gloucestershire. 

Heaping 

began. 

Harvest 

ended. 

Reaping 

began. 

Harvest 

ended. 

181.5... 

Aug. 

17 

Sept. 

5 

1816. . . 

Aug. 

29 

Oct. 

21 

1817... 

Aug. 

18 

Oct. 

1 

1818... 

July 

July 

23 

Aug. 

26 

1819... 

30 

Sept. 

3 

Aug. 

2 

Aug. 

25 

1820... 

Aug. 

3 

Sept. 

7 

Aug. 

2 

Sept. 

5 

1821... 

Aug. 

17 

Sept. 

29 

Aug. 

16 

Oct. 

2 

1822... 

July 

15 

Sept. 

3 

July 

16 

Sept. 

3 

1823. . . 

Aug. 

14 

Sept. 

19 

Aug. 

14 

Sept. 

20 

1824... 

Aug. 

12 

Sept. 

29 

Aug. 

6 

Sept. 

25 

1825. . . 

July 

23 

Sept. 

1 

July 

25 

Aug. 

30 

1826... 

July 

15 

Aug. 

21 

July 

17 

Aug. 

17 

1827... 

July 

30 

Sept. 

3 

Aug. 

1 

Aug. 

30 

1828... 

July 

26 

Sept. 

6 

Aug. 

2 

Sept. 

9 

1829... 

Aug. 

3 

Sept. 

30 

Aug. 

3 

Oct. 

9 

laso. . . 

Aug. 

3 

Sept. 

27 

Aug. 

6 

Oct. 

7 

lasi... 

July 

30 

Sept. 

15 

Aug. 

1 

Aug. 

29 

1832... 

July 

30 

Sept. 

12 

July 

26 

Sept. 

12 

1833. . . 

July 

29 

Sept. 

3 

Aug. 

1 

Sept. 

5 

1834... 

July 

22 

Sept. 

16 

July 

25 

Sept. 

15 

1835. . . 

July 

27 

Sept. 

2 

July 

30 

Sept. 

2 

ias6. . . 

Aug. 

6 

Oct. 

15 

Aug. 

8 

Sept. 

17 

1837... 

Aug. 

5 

Sept. 

8 

Aug. 

5 

Sept. 

20 

1838... 

Aug. 

11 

Sept. 

17 

Aug. 

13 

Sept. 

17 

1839... 

Aug. 

8 

Sept. 

18 

Aug. 

10 

Oct. 

8 

1840... 

July 

31 

Sept. 

12 

Aug. 

3 

Sept. 

8 

1841... 

Aug. 

17 

Sept. 

18 

Aug. 

16 

Oct. 

21 

Dueation  of  Haevests.  — 


Clapton  Fann,  Berkshire. 

Didmarton, 
Gloucestershire . 

Reaping 

began. 

Harvest 

ended. 

Reaping 

began. 

Harvest 

ended. 

1842... 

July 

30 

Sept. 

21 

Aug. 

1 

Sept. 

14 

1843... 

Aug. 

15 

Oct. 

13 

Aug. 

14 

Sept. 

14 

1844... 

July 

29 

Aug. 

28 

July 

29 

Dec. 

3 

1845... 

Aug. 

21 

Aug. 

25 

Aug. 

13 

Sept. 

24 

1846... 

July 

18 

Sept. 

22 

July 

23 

Aug. 

29 

1847... 

Aug. 

3 

Sept. 

17 

July 

30 

Aug. 

28 

1848... 

July 

31 

Sept. 

7 

July 

31 

Sept. 

12 

1849... 

Aug. 

6 

Sept. 

12 

Aug. 

9 

Sept. 

17 

1850... 

Aug. 

5 

Sept. 

7 

Aug. 

8 

Sept. 

4 

1851... 

Aug. 

5 

Sept. 

20 

Aug. 

4 

Sept. 

8 

1852... 

Aug. 

5 

Sept. 

12 

Aug. 

2 

Sept. 

11 

1853... 

Aug. 

11 

Sept. 

28 

Aug. 

12 

Sept. 

21 

1854... 

Aug. 

8 

Sept. 

9 

Aug. 

15 

Sept. 

12 

1855... 

Aug. 

16 

Aug. 

28 

Aug. 

16 

Sept. 

21 

1856... 

Aug. 

7 

Sept. 

9 

Aug. 

8 

Sept. 

10 

1857... 

July 

27 

Aug. 

28 

July 

29 

Aug. 

27 

1858. . . 

July 

19 

Aug. 

27 

July 

26 

Aug. 

31 

1859... 

July 

18 

Aug. 

27 

July 

25 

Aug. 

20 

1860... 

Aug. 

27 

Nov. 

12 

Aug. 

13 

Oct. 

3 

1861... 

Aug. 

3 

Aug. 

31 

Aug. 

2 

Sept. 

5 

1862... 

Aug. 

12 

Oct. 

6 

Aug. 

11 

Oct. 

4 

1863... 

Aug. 

1 

Sept. 

17 

Aug. 

1 

Sept. 

15 

1864... 

July 

27 

Aug. 

24 

July 

25 

Aug. 

22 

1865... 

July 

26 

Aug. 

31 

July 

25 

Aug. 

30 

1866... 

July 

30 

Oct. 

11 

Julv 

27 

Aug. 

27 

1867... 

Aug. 

8 

Sept. 

16 

July 

30 

Sept. 

13 

1868... 

July 

16 

Aug. 

22 

July 

13 

Aug. 

10 

1869... 

Aug. 

2 

Sept. 

8 

1870... 

July 

25 

Aug. 

17 

1871... 

Aug. 

8 

Sept. 

13 

1872... 

July 

31 

Sept. 

11 

1873... 

Aug. 

1 

Sept. 

15 

1874... 

July 

22 

Aug. 

24 

1875... 

Aug. 

2 

Sept. 

11 

1876... 

Aug. 

1 

Sept. 

13 

1877... 

Aug. 

4 

Sept. 

22 

1878... 

Aug. 

2 

Sept. 

13 

1879... 

1880... 

DISCUSSION. 

Mr.  Me  chi  said  lie  was  only  an  apron -string-  farmer, 
but  he  had  had  twenty  years’  experience  of  it,  and 
he  thought  not  only  the  meeting,  but  the  whole 
kingdom  ought  to  thank  Mr.  Morton  for  the  clear 
and  comprehensive  statement  he  had  put  forward. 
There  was  only  one  point  omitted,  and  that  was 
the  important  practical  advice  that  when  they  had 
good  seasons,  and  were  making  money,  they  should 
take  care  of  some  of  it  for  the  bad  years  which 
were  sure  to  come,  and  not  go  immediately  and  hire 
another  farm,  and  thus  increase  their  losses  when 
they  came,  and  diminish  their  power  of  making 
farms  profitable  by  limiting  the  capital  they  could 
devote  to  it.  After  a knowledge  of  the  business, 
which  was  the  first  thing,  the  next  requisite  was 
sufficient  capital ; he  assumed,  of  course,  that  that 
capital  should  be  protected  by  a proper  tenant  right, 
and  due  freedom  of  action.  There  could  be  no  doubt 
that,  as  had  been  pointed  out  by  the  Chairman  in  the 
Royal  Agricultural  Society’s  Journal^  any  definition 
of  what  was  sufficient  capital  for  farming  had  not 
yet  been  arrived  at  and  accepted.  The  practical  men 
present  would,  probably,  differ  considerably  in  their 
ideas  of  the  amount  of  capital  per  acre  which  a farmer 
ought  to  have,  depending  in  part  on  the  locality  from 
which  they  came.  In  one  county,  where  a low 
standard  prevailed,  he  had  been  told  that  £5  per  acre 
was  enough,  and  some  even  said  that  £3  was  sufiicient ; 
on  the  other  hand,  he  could  go  into  Norfolk  and  ask  a 
tenant  farmer,  holding  1,200  acres  of  light  land  under 
Lord  Leicester,  who  wordd  say  not  much  good  could  be 
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done  w-ith  less  than  £20  per  acre.  The  farmer  said 
that  he  bought  350  tons  of  oil-cake  a year,  which 
repaid  £4,000 ; and  imless  he  had  that  amount  of 
capital,  he  could  not  farm  profitably.  He  had  now 
retired,  and  his  son  was  carrying  on  the  farm-  It 
was  obvious  that  on  the  amoimt  of  stock  which  was 
kept  must  depend  the  amoxmt  of  manure  which  went 
on  the  farm,  and  on  the  amount  of  manure  must  depend 
the  crops  of  whatever  kind.  The  first  question  a man 
should  ask  himself  was  whether  his  capital  was  suffi- 
cient, according  to  modern  principles,  to  make  the  rent  a 
matter  of  small  pressure.  A rent  of  £1  per  acre  on  a 
capital  of  £5  was  20  per  cent.,  but  on  a capital  of  £20 
per  acre,  it  was  diminished  in  proportion.  Agriculture 
Avould  still  have  to  imdergo  many  changes,  especially 
as  he  foimd  that  in  many  places  the  fields  were  so 
small,  and  encumbered  with  enormous  fences,  that  it 
was  impossible  to  use  a steam-engine  to  advantage. 
Another  great  point  was  that  maniu’e,  being  one  of  the 
elements  of  success,  should  not  be  wasted  by  exposure  to 
a rainy  season,  so  that  a groat  part  of  the  farmer’s  profit 
might  not  be  carried  off  in  the  water-courses.  He  would 
not  go  into  the  question  of  sewage  farming,  but  it  did 
seem  a monstrous  national  mistake  to  be  importing  the 
hundreds  of  millions  of  pounds  of  food  from  abroad  because 
they  did  not  produce  enough  at  home,  and  sending  to 
Peru  to  buy  birds’  dimg,  at  the  same  time  that  they  were 
wasting  the  most  important  means  for  restoring  the  fer- 
tility of  the  soil  and  enabhng  it  to  produce  the  food 
which  was  required. 

Mr.  Clare  Bead  thought  if  they  employed  a capital 
of  £20  per  acre  on  the  land,  that  of  itself  would  be  a 
very  fair  rent.  He  quite  agreed  that  sufficient  capital 
was  not  employed  as  a rule,  but,  on  the  other  hand,  it 
seemed  to  him  au  exaggeration  to  say  that  £20  an  acre 
was  employed  by  any  of  Lord  Leicester’s  tenants.  He 
knew  that  estate  very  well,  and  it  was  now  nine 
years  since  the  celebrated  lease  was  given  to  the 
tmiantrjq  imder  which  they  could  sell  any  produce  they 
liked,  and  could  farm  for  the  first  16  years  of  the  lease 
in  any  way  they  pleased.  Only  a week  ago  he  was  in 
the  conapany  of  five  or  six  tenants  on  that  estate,  and 
what  did  he  find  was  the  result  of  the  liberty  accorded 
to  them  ? One  man  had  sold  during  the  year  10  tons  of 
hay,  and  the  others  had  not  sold  either  hay,  straw,  or 
roots  of  any  kind.  They  coidd  crop  the  land  how  they 
liked,  and  they  almost  all  stuck  to  the  four-course 
system.  ^ Land  agents  or  landlords,  therefore,  need  not 
be  afraid  of  giving  hberty  to  tenants ; these  men 
farmed  as  well  as  any  in  the  kingdom,  and  they 
fancied  the  four-course  was  the  best.  In  his  own 
case  he  could  do  exactly  as  he  pleased,  and  he  gener- 
ally kept  to  the  old-fashioned  course ; but  when 
you  had  a certain  description  of  land  you  could 
^ow  a succession  of  com  crops  without  injury  to 
it,  and  with  profit  to  yoxirself.  He  did  not  quite  xmder- 
stand  the  statement  that  there  had  been  a general  in- 
crease of  produce  throughout  the  country  ; he  was  glad 
to  hear  it,  and  should  like  to  find  it  so  in  his  own  case, 
but  during  the  last  five  years  he  had  grown  less  instead 
of  more,  and  he  feared  tliis  had  been  the  case  with  many 
others.  There  had  been  five  very  bad  years,  and  although 
the  diagrams  might  show  a general  rise  towards  the 
right  hand,  he  thought  it  was  more  owing  to  the  higher 
prices  than  to  increased  production.  Every  one  knew 
that  the  production  of  meat  could  be  enhanced  by  the 
use  of  artificial  food.  The  advantage  of  the  liberty 
which  was  asked  for  would  be  immensely  increased  if 
they  coidd  tell  what  sort  of  weather  they  were  going  to 
have,  even  for  the  next  month,  and  especially  for  the 
next  year.  If  he  could  tell  that,  he  should  not  care  how 
much  land  he  farmed.  But  without  this  knowledge 
more  liberty  only  gave  you  as  much  chance  of  growing 
that  which  did  not  suit  the  season  as  that  which  did 
and  therefore,  perhaps,  on  the  whole,  those  who  kept  t^ 
the  old  system  might  not  be  so  very  foolish.  He  ha^j 


always  advocated  freedom  of  cultivation,  but  it  was 
quite  possible  to  expect  too  much  from  it. 

Mr.  J.  Dent  Dent  desired  to  thank  Mr.  Morton, 
not  only  for  the  tone  of  the  present  paper,  but  for  the 
whole  tone  with  which  the  Agricultural  Gazette  was 
conducted,  so  far  as  the  landlords  were  concerned ; for 
they  were  always  treated  there  with  a fairness  which 
they  did  not  always  receive  in  agricultural  discussions. 
He  thought  the  one  point  on  which  they  must  rely  for 
increased  prosperity  was  the  increased  produce  of  their 
flocks  and  herds ; the  diagrams,  showing  the  results  of 
the  Scotch  and  Huntingdon  farms,  showed  that  the  main 
increase  was  from  that  quarter.  The  Scotchman  seemed 
to  use  a great  deal  of  his  own  grain,  and  purchase  very 
little  artificial  food,  whilst  the  Englishman  bought 
considerably  of  artificial  food  and  manures,  and,  judging 
by  the  diagram,  he  had  been  rewarded  by  a considerable 
increase  in  meat  and  wool.  The  cost  of  labour  had 
not  varied  nearly  so  much  as  he  should  have  expected. 
He  calculated  that  for  the  first  five  years  the  average 
expenditure  on  wages  was  £700,  for  the  last  five  years, 
but  one,  about  £750,  and  for  the  last  four  years,  £800 
which  was  not  a very  great  difference.  As  far  as  he  could 
make  out,  for  the  first  five  years  the  food  and  manure 
bill  was  about  £800,  and  the  produce  £4,280  ; whilst  in 
the  last  four  years  it  Avas  £2,425,  Avith  a produce  of 
£5,100,  Avhich  was  not  on  the  whole  A^ery  disheartening. 
They  had  gone  through  a very  severe  period,  but  he  did 
not  knoAv  Avhether  the  years  from  1848  to  1852  were  not 
nearly  as  bad.  He  was  somewhat  of  an  optimist,  and 
thought  it  Avas  as  well  to  look  on  the  bright  side  of 
things.  No  doubt  many  farmers  had  gone  to  the  wall, 
and  he  feared  some  more  Avould  liaA^e  to  follow  before  it 
Avas  all  oA'er ; but  if  they  had  better  Aveather,  which 
was  Avhat  they  wanted  most,  things  Avould  improve.  A 
practical  man  told  him  recently,  that  those  who  had 
survived  Avere  making  good  prices  for  their  stock, 
sheep,  and  wool,  and  a fair  price  for  their  grain  also, 
only  unfortunately,  there  was  so  little  of  it.  Land- 
lords had  been  found  fault  with  on  account  of  the  increase 
of  rents,  but  when  a landlord  had  foiu’  or  five  farmers 
after  one  farm,  he  was  no  more  to  blame  for  getting  a 
good  rent  than  a farmer  was  for  getting  a good  price 
for  a bullock  if  he  had  four  or  five  butchers  after  it. 
Now  the  landlords  found  that  they  had  farms  on  their 
hands,  it  would  be  the  farmers’  turn,  and  he  had  no 
doubt  that  many  aaLo  came  in  now,  when  they  might 
expect,  on  the  average,  far  better  seasons,  would  make 
a good  thing  of  it.  The  question  was,  Avhether  they 
Avould  make  a good  use  of  their  opportunities,  and  take 
care  to  keep  something  in  hand,  or  Avhether  they  would  go 
on  adding  field  to  field,  and  taking  more  land  into  their 
hands  than  they  really  had  power  to  cultivate.  There 
was  no  doubt  that  many  landlords  and  tenants  had  been 
exceedingly  short  of  capital,  and  very  ill-able  to  meet 
the  agricultural  crisis.  Landlords  with  heavy  charges 
on  their  estates  had  not  been  able  to  properly  equip  their 
farms,  their  land  being  often  in  paAvn  to  mortgagees, 
AAdiilst  he  feared  many  farmers  had  their  stock  in  pawn 
to  banks,  and,  when  the  pressure  came,  neither  were  in 
a position  to  meet  it.  That  pressure  he  believed  was 
passing  away ; in  the  commercial  world,  men  of  capital 
had  been  able  to  stand,  and  Avere  now  beginning  to 
make  profits  again  ; and  so  he  hoped  it  would  be 
Avith  both  landlord  and  tenant.  He  did  not  think 
that  the  landlord  coidd  do  without  the  tenant, 
or  the  tenant  without  the  landlord ; to  a con- 
siderable extent  they  were  co-partners.  The  land- 
lord ought  to  properly  furnish  and  equip  the  fann,  and 
the  tenant  brought  his  capital  to  cultivate  it.  If  the 
landlord  could  not  do  that,  the  tenant  would  find  it  a 
much  heavier  charge  to  work  it  advantageously.  He 
thought  that  the  tenant’s  capital  should  be  entirely  de- 
voted to  stock  and  crop  ; and  that  he  should  not  be  caUod 
upon  to  make  permanent  improvements,  buildings, 
drainage,  or  anything  of  that  sort.  He  agreed  with 
Mr.  Morton  that  the  principle  of  returning  rent  was 
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a fallacious  one.  A man  should  take  a farm  on  an 
average  of  seasons,  and  calculate  for  bad  times  as  well  as 
good,  and  net  expect  a return  of  rent  when  a bad  year 
came.  At  the  same  time,  it  was  a vei’y  pleasant  token  of 
sympathy  between  landlord  and  tenant  to  do  something 
of  the  kind  ; but  speaking  from  a landlord’s  point  of 
view,  he  v/ould  rather,  if  he  had  the  means,  in  had 
times,  lay  out  the  money  in  permanent  improvements, 
than  in  a return  of  rent,  and  he  thought  it  would  be 
more  beneficial  to  the  tenant  in  the  end, 

Sir.  James  Howard,  M.P.,  said  he  believed  that  one 
outcome  of  the  present  depression  would  be  to  raise  the 
value  of  the  tenant-farmer  class,  not  only  in  the  estima- 
tion of  the  landlords,  but  of  the  whole  community.  He 
had  seen  a good  deal  of  other  countries,  and  there  wms  no 
class  in  any  other  country  which  compared  with  th  e tenant  - 
farmers  of  England,  either  in  wealth,  intelligence,  or 
knowledge  of  their  calling.  Hitherto,  unfortunatekf, 
the  policy  and  usage  of  England  had  tended  to  repel 
capital  from  the  cultivation  of  the  soil,  but  another  out- 
come of  the  present  crisis  would  be,  he  hoped,  to  reverse 
this  policy,  and  to  attract  capital  to  it.  He  had  seldom 
listened  to  a paper  with  which  he  so  thoroughly  agreed, 
and  his  feeling  was  that  it  would  be  almost  a pity  to 
discuss  it,  lest  the  effect  of  Mr.  Morton’s  most  forcible 
concluding  remarks  might  be  weakened.  The  diagrams 
required  a good  deal  of  consideration  before  they  could 
be  properl}^  appreciated,  and  the  true  lessons  drawn 
from  them.  One  which  showed  what  could  be  done  by 
the  application  of  manure  and  cattle  food  was  exceed- 
ingly interesting,  but  it  was  impossible  off  hand  to 
■draw  any  general  conclusion  from  it.  He  believed 
no  two  men  had  done  more  for  the  advancement 
of  agriculture  than  the  Chairman  and  Mr.  Morton,  and 
he  was  much  mistal^en  if  this  paper  would  not  also  have 
a powerful  influence  in  the  same  direction.  Another 
g-ood  effect  of  the  present  depression  had  been  to  draw 
general  attention  to  the  importance  of  the  ag-riculture 
of  this  country.  There  were  thousands  of  men  vdio 
were  acquainted  with  the  importance  of  commerce  and 
manufactures,  but  when  you  talked  to  them  of  agricul- 
ture, they  seemed  utterly  ignorant  of  the  vast  amount  of 
oapital  embarked  in  it,  and  of  the  amount  which  the 
annual  produce  of  our  fields  represented.  Perhaps 
another  good  effect  would  be  to  mmdify,  not  only  the 
laws,  but  the  usages  of  the  whole  country.  He 
was  surprised  to  find  that  more  advantage  was  not 
taken  in  Norfolk  of  the  liberty  granted  by  the  Earl  of 
Eeicester.  In  his  own  county,  they  suffered  from  want 
of  the  liberty  which  seemed  to  be  made  so  little  use  of. 
He  knew  a gentleman,  a friend  of  Mr.  Head’s,  who  was 
not  allowed  until  last  year  to  grow  two  white  crops  in 
succession.  He  found  that  one  of  the  most  profitable 
crops  he  could  grow  was  barley  after  wheat,  yet  the 
greater  part  of  his  own  county,  and  of  all  England, 
were  debarred  from  so  doing.  His  opinion  was  that  they 
wanted  both  liberty  and  security,  for  neither  would  be 
sufficient  without  the  other.  He  should  like  to  hear 
from  Mr.  Morton  what  sort  of  drains  they  were  which 
kad  lasted  42  years,  for  he  had  found  very  frequently 
that,  after  25  years,  drains  became  almost  useless.  The 
■diagrams,  as  Mr.  Morton  had  said,  showed  great  irre- 
gularities, and  he  could  only  hope  they  might  draw  some 
encouragement  from  the  fact,  seeing  that  for  four  or 
five  years  there  had  been  such  a great  depression,  and 
that  as  history  repeated  itself,  they  might  expect  a cor- 
responding rise  to  take  place. 

Mr.  Albert  Pell,  M.P.,  said  if  he  were  to  begin  life 
again  in  farming,  he  should  keep  his  mind  more  fixed 
on  diagram  No.  1 than  on  any  other,  and  should  bestow 
liis  greatest  care  on  the  selection  of  the  soil  to  which  he 
was  to  apply  his  capital.  He  should  plead  for  fair 
liberty  ; not  that  excess  of  liberty  which  some  gentle- 
men appeared  to  desire,  but  liberty  which  must  be 
accorded  to  the  tenant  according  to  the  knowledge  he 
might  possess  to  make  use  of  it.  As  they  got  more 


knowledge,  and  acquired  a greater  in.sight  into  the  secrets 
of  nature,  especially  if  they  were  ever  able  to  make  re- 
liable forecasts  of  the  weather,  it  would  be  obviously 
necessary  to  give  further  liberty.  Almost  all  the  land 
he  farmed  he  held  under  lease,  a very  fair  lease,  which 
had  not  been  altered  since  he  first  took  the  laud.  He 
had  to  farm  according  to  the  most  approved  course  of 
husbandry  during  the  first  sixteen  years,  and  diiriug 
the  last  four  he  was  limited  as  to  his  procedure ; 
but  he  never,  during  the  whole  time,  felt  any 
desire  to  cepart  from  the  restrictious  which  had 
been  imposed  upon  him  by  any  reasonable  and  intelli- 
gent manager  of  land  ; and  when  he  did,  he  generally 
got  into  difficulty.  He  was  much  influenced  by  what 
Mr.  Lawes  wrote  respecting  cultivating  barley  after 
barley  ; he  had  tried  it,  and  intended  to  try  it  again  ; 
but  he  found  that  the  climate  of  Naseby  was  very 
different  from  the  climate  of  Harpendeu,  and  that  he 
could  not  keep  his  land  clean  in  wet  sea.=;ons  as  it  might 
be  possible  elsewhere.  That  showed  that  liberty  might 
be  used  with  advantage  in  one  part  of  England  and  not 
in  another.  He  tried  to  leam  all  he  could,  and  applied 
as  much  capital  as  he  thought  safe,  but  he  would  not 
spend  more  than  he  could  help.  If  he  could  put  down  £1 
and  get  a return  of  £2  for  it,  he  would  do  so,  but  not 
if  he  only  got  back  6d.  He  did  not  find  any  great  in- 
crease in  the  yield,  if  any,  over  what  it  was  20  year.s 
ago.  There  was,  no  doubt,  a g’ood  deal  of  land  which 
was  badly  farmed  20  years  ago,  which  v.ms  now  drained 
and  well  cultivated,  yielded  more,  but,  otherwise, 
he  did  not  believe  in  much  increase,  and  he  thought 
diagram  3 supported  this  view,  for  the  line  show- 
ing bad  yields  seemed  to  have  been  steadily  rising  since 
1 84G.  At  any  rate,  there  was  nothing  in  it  to  encourage 
the  speculative  agriculturist.  The  greatest  improve- 
ment seemed  to  be  on  the  Cheshire  farm,  where  the 
farmer  had  turned  his  attention  to  the  sale  of  milk,  and 
there  he  thought  was  one  of  the  greatest  openings  for 
the  English  farmer.  The  consumption  of  this  aiticle 
Avas  most  insignificant  at  present.  English  people 
seemed  to  dread  to  purchase  milk,  but  he  hoped  the 
time  would  come  when  it  would  be  as  freely  drunk  here 
as  in  America.  He  thought  an  attorney  was  the  worst 
man  in  the  world  to  draw  up  farm  leases ; the  shorter 
they  were  the  better,  and  the  more  freeffom  there  was 
in  the  first  sixteen  years  the  better,  but  no  one  could 
object  to  a moi’e  settled  course  of  agriculture  being 
prescribed  for  the  last  four. 

Mr.  Christopher  Cooke  was  glad  to  hear  the  remarks 
on  meteorology.  Some  years  ago  there  was  a meteoro- 
logical society  in  London,  of  which  he  was  secretary, 
which  was  supported  by  some  tenant-farmers,  but  not 
to  a sufficient  extent.  Mr.  Symons,  of  Camden -square, 
brought  out  a monthly  publication  on  the  subject,  and 
if  any  farmers  were  investigating  the  subject,  they 
could  not  do  better  than  send  their  observations  to  him. 

Mr.  William  Eotly  said  they  must  all  agree  as  to 
the  importance  of  this  subject,  when  they  remembered 
that  there  were  about  one  million  of  tenant-farmer.^, 
who  employed  about  four  millions  of  labourers  ; and  it 
Avas  generally  considered  that  with  freedom  of  contract, 
or  of  usage,  from  six  to  seven  hundred  million  sterling 
could  be  profitably  employed  in  agriculture.  Hewasmuch 
pleased  to  see  the  President  of  the  Royal  Agricultural 
Society  present,  and  belieA-ed  that  the  system  he  had 
supported  some  years  ago  of  devoting  part  of  the  funds 
of  the  society  to  the  establishment  of  agricultural 
scholarships  had  done  much  good.  Mr.  Morton  had  not 
referred  to  the  improvements  from  the  use  of  better  im- 
plements, portable  manures,  and  the  study  of  chemistry, 
the  latter  of  which  had  been  of  immense  benefit,  and 
would  yet  be  still  more,  especially  if  Mr.  Lawes’ s 
theory  and  practice  were  more  generally  followed.  It 
was,  no  doubt,  true  that  farmers  were  not  a reading 
class,  which  was  a great  pity,  especially  now  there  was 
so  much  literature  especially  devoted  to  "their  instruction 
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and  benefit.  In  conclusion^  he  felt  sure  that  agriculture 
would  never  occupy  its  true  position  until  the  farmer 
had  the  same  security  for  his  capital  as  the  merchant, 
manufacturer,  or  tradesman. 

Mr.  R.  B.  Lawes,  as  the  owner  of  land  in  several  of  the 
home  coimties,  wished  to  say  a word  on  the  framing  of 
agreements.  Although  his  agents  made  very  abstruse 
agreements,  some  of  which  he  never  read,  he  never  had 
occasion  to  act  upon  them,  and  had  never,  from  first  to 
last,  restricted  any  tenant  in  any  mode  of  agriculture. 
He  believed  that  his  neighbours  acted  in  the  same  way  ; 
and  he  w^as,  therefore,  anxious  to  know  how  it  was  that 
these  restrictions  had  been  so  detrimental  to  faianing. 
Agriculture,  like  all  other  occupations,  ought  to  have 
its  grand  type  ; and  he  hoped  that  some  farmers,  like 
manufacturers,  were  able,  in  good  times,  to  amass 
large  fortunes.  He  believed  that  what  pressed  most 
hardly  on  the  farmer  were  rates,  taxes,  and  tithes. 

The  Chairman  said  he  had  hoped  to  hear  from  IVEr. 
Read  and  Mr.  Pell  some  of  their  experience  in  America, 
but  probably  they  felt  under  some  restraint  in  speaking 
of  it  before  their  official  report  was  published.  The 
various  views,  however,  which  had  been  brought  oixt  in 
the  discussion,  were  very  valuable,  and,  on  the  whole, 
they  could  not  wonder  that  farmers  had  earned  the  title 
of  grumblers.  Looking  at  the  deficiency  in  the  wheat 
crop  for  the  last  ten  years — the  last  being  jxrobably  the 
■worst  year  in  the  present  century— they  could  not  be 
surprised  at  the  agricultural  depression.  He  had  made 
an  attempt  to  estimate  the  aggregate  loss  during- 
those  ten  years,  and  found  it  amounted  to  about 
one  crop  and  a quarter,  which  had  been  lost 
chiefiy  to  the  wheat  farmers  of  England.  Scotland  and 
Ireland  did  not  grow  much  wheat,  and,  conseqxieutly, 
they  had  suffered  less,  though,  of  course,  the  western 
part  of  Ireland  had  suffered  from  the  potato  famine. 
Such  a hea\*y  loss  as  that,  more  than  anything  else, 
gave  the  clue  to  the  depression  which  had  existed 
throughout  the  country,  and  he  feared  it  would  be  some 
time  before  it  was  got  over.  He  confessed  that  when 
he  looked  to  the  general  deficiency  in  all  Western  Europe 
in  the  production  of  wheat,  which  had  so  much  stimu- 
lated the  production  in  America,  and  the  prospect  they 
had  of  more  coming,  he  thought  they  would  see  even 
lower  prices.  Thus  American  competition  was  the  most 
serious  that  Jilnglish  farmers  had  ever  yet  experienced, 
and  he  was  by  no  means  inclined  to  tliink  that 
they  had  yet  seen  the  worst  of  it.  Two  days  ago  he 
received,  from  Mr.  Drummond,  of  the  Legation  in 
Washington,  a letter,  in  which  he  said  that  the 
appearance  of  the  wheat  crop  in  America  was  equal  to 
what  it  was  last  year  at  this  time,  with  13  per  cent,  in- 
creased breadth,  and  the  appearance  of  the  crop,  on  the 
Pacific  slope,  in  Cahfomia,  had  never  been  better.  If 
then,  they  had  a fine  season  in  Western  Europe,  and  an 
average  crop  in  England,  France  and  G-ermany,  and 
this  overflowing  crop  in  America,  he  could  not  see  any 
result  but  lower  prices  than  any  they  had  yet  experi- 
enced. The  lesson  he  should  deduce  was  this,  that  if 
anything  could  be  done  by  legislation  to  take  the  shackles 
from  the  landowner,  and  to  ensure  to  the  capital  of  the 
tenant  just  security,  now  was  the  time  to  do  it.  The  com- 
petition was  so  great  that,  unless  every  possible  trammel 
was  removed,  they  could  not  stand  up  against  it.  The 
deduction  to  be  drawn  was,  the  need  of  legislation  as 
soon  as  possible,  to  give  the  landowner  freedom  to  do 
aU  he  desired  with  his  land,  and  to  give  the  tenant  that 
security  for  his  capital  which  he  was  entitled  to.  Unless 
this  were  done,  they  might  see  worse  things  than  they 
could  well  imagine.  He  concluded  by  proposing  a 
cordial  vote  of  thanks  to  Mr.  Morton. 

The  vote  ha-ving  been  carried  by  acclamation, 

Mr.  Morton,  in  reply,  said  there  was  only  one  point 
he  need  refer  to,  and  that  was  the  qnesticn  whether  the 


produce  of  the  country  generally  was  increasing.  Mr. 
Read  said  his  experience  was  against  that  idea,  especially 
as  regarded  the  last  four  years.  Now,  diagram  No.  4, 
represented  that  -view  very  fairly,  because  it  showed, 
that  during  the  last  four  years  the  jDroduce  had  dimi- 
nished, but  as  a whole  that  diagram  did  give  the  im- 
pression that  the  produce  of  that  farm  during  the  whoffi 
period  had  increased,  and  the  same  probably  was  true 
of  the  whole  country.  With  regard  to  Mr.  Poll’s  in- 
ference from  the  chart  of  English  harvests,  which  was 
certainly  unfavourable  to  the  idea  that,  on  the  whole, 
the  crops  of  late  years  had  been  equal  to  those  of  earliei- 
years,  it  only  needed  to  suppose  that  his  correspondents 
had  a slightly  increasing  notion,  year  by  year,  of  what 
Avas  meant  by  an  “average  crop,”  and  even  that  diagram 
would  be  quite  consistent  with  the  impression  he  had, 
that  on  the  Avhole  the  produce  of  the  country  had  in- 
creased. He  had  no  doubt,  himself,  that  every  year 
the  idea  of  Avhat  was  an  average  crop  was  slightly 
raised,  and  that  would  fully  account  for  the  gradual 
rise  in  the  dark  colour  on  the  diagram. 


MISCELLANEOUS. 


AGRICULTURAL  SOCIETY’S  REPORT  ON 
SEWAGE  FARMS. 

The  report  of  the  j udges  (Messrs.  Baldwin  Latham, 
Clare  Sewell  Read,  and  Thomas  H.  Thursfield)  appointed 
by  the  Royal  Agricultural  Society  to  adjudicate  the 
prizes  in  the  Sewage  Farm  Competition  in  1879,  has 
been  published  in  the  last  number  of  the  Society’s 
Journal  (vol.  xvi,  part  1).  Tvs'O  prizes,  each  of  the  value 
of  one  hundred  pounds,  were  offered  ; one  in  Class  I. 
for  the  best  managed  sewage  farm  utilising  the  sewage 
of  not  more  than  twenty  thousand  people  ; and  another 
in  Class  II.  for  the  best  managed  sewage  farm  utilising 
the  sewage  of  more  than  twenty  thousand  people.  In 
Class  I.  the  sewage  farms  of  Aldershot,  Bedford,  Guis-^ 
borough,  and  Wrexham  were  entered,  and  in  Class  II. 
those  of  Birmingham,  Croydon,  Doncaster,  Reading, 
and  Leamington.  In  explanation  of  a table  of  the 
accounts  of  the  farms  for  the  year  1878-79,  it  is  said 
‘ ‘ that  there  is  a very  considerable  difference,  both  in  the 
amount  of  capital  engaged  upon  the  several  farms,  and 
in  the  gross  returns  per  acre.  In  cases  where  market 
gardening  is  in  vogue,  as  at  Bedford,  Birming-ham, 
Wrexham,  and  to  a small  extent  at  Croydon,  the  gross 
returns  per  acre  are  the  largest.  The  amount  of 
wages  paid  per  acre  on  these  farms  is  also  the 
greatest.  The  gross  returns  per  acre  for  Leamington 
appear  small,  but  this  is  due  to  its  being  saddled  with  a 
large  acreage  of  grass-land,  wliich  by  itself  would  not 
give  any  great  return  per  acre.  When,  however,  the 
gross  returns  per  head  of  the  population  contributing  te 
the  sewers  ai-e  considered,  then  Leamington  comes  out 
in  a more  fa\^ourable  light ; but,  here  again,  the 
large  acreage  absolutely  increases  this  amount  beyond 
its  true  value.  It  should  be  remarked  that  a large  area 
of  ordinary  agricultural  land  attached  to  a sewage  farm 
does  not  always  add  to  the  profit  of  the  undertaking. 
This  will  be  clearly  seen  from  an  examination  of  the 
accounts  of  the  Reading  Sewage  Farm,  which  has  a 
larger  proportion  of  unirrigated  to  irrigated  land  than 
any  other  form  which  we  examined,  and  yet  the  under- 
taking has  always  been  carried  on  at  a loss  if  a reason- 
able amount  of  rent  is  charged  for  the  land.  At 
Croydon,  it  is  shown  that  in  the  year  ending  March  25, 
1879,  there  was  a loss  of  £14  5s.  l|d.  per  acre,  the 
gross  returns  per  acre  having  only  reached  £10  Is.  lid., 
as  against  a loss  of  £6  7s.  3|d.  per  acre  in  that  year^ 
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which  was  the  largest  amount  lost  in  any  year  np  to 
that  period  on  this  farm.” 

The  reporters,  in  adjudicating  the  order  of  merit  of 
the  several  farms,  took  into  consideration  the  instruc- 
ions  given  to  them,  viz.  : — 

1 . General  management  with  a view  to  profit. 

2.  Productiveness  of  crops. 

3.  Goodness  and  suitability  of  stock  (where  there 
were  any). 

4.  Management  of  grass-land. 

5.  State  of  carriers,  gates,  fences,  roads,  and  general 
neatness. 

6.  Mode  of  book-keeping  followed. 

In  Class  I,  for  farms  utilising  the  sev/age  of  not  more 
Ilian  20,000  people,  they  submitted  that  the  sewage 
farm  of  the  Corporation  of  Belfast,  managed  by  Mr.  J. 
H.  Collett,  and  that  of  Wrexham,  farmed  by  Lieut. - 
Colonel  Alfred  S.  Jones,  V.C.,  were  equal  in  merit, 
nud,  therefore,  they  adjudicated  the  prize  to  them 
jointly. 

In  Class  II.,  for  farms  utilising  the  sewage  of  20,000 
people,  they  adjudica,ted  the  prize  to  the  Earl  of  War- 
Vvdck,  for  the  Leamington  Sewage  Farm,  managed 
under  the  direction  of  Captain  Eosbery,  the  Earl  of 
Warwick’s  agent,  by  Mr.  Eough,  the  bailiff.  They 
also  strongly  advised  that  a second  prize  should  be  given 
i 1 this  class  to  Mr.  II.  J.  Brundell,  in  connection  with 
the  sewage  farm  of  Doncaster,  which  they  considered 
* • an  admirable  example  of  thrifty  management,  and  as 
showing  how  sewage  can  be  applied  to  general  farm- 
ing. They  are  of  opinion  that  it  would  be  an  invidious 
position,  for  the  sewage  farm  at  Doncaster  to  be  placed 
ia,  not  to  receive  a prize,  having  regard  to  the  fact 
that  its  merits  considerably  exceed  those  of  the  prize 
farms  in  Class  I.”  In  accordance  with  this  recommen- 
dation, the  Council  of  the  Agricultural  Society  have 
g' ven  a special  prize  of  £25  to  Mr.  R.  J.  Brundell.  The 
] udges  highly  commend  the  sewage  farm  of  the 
B rmingham  Tame  and  Rea  District  Drainage  Board, 
managed  by  Mr.  James  Anscombe. 

In  the  conclusion  of  the  report,  the  sanitary  aspect  of 
•sewage  farming  is  considered,  and  a table  is  given, 
showing  the  number  of  persons  either  living  or  working 
on  the  farms,  the  number  of  children  residing  on  the 
farms,  and  the  number  of  deaths  which  have  occurred. 
From  which  it  appears  ‘ ‘ that  the  rate  of  mortality,  on 
an  average  of  the  number  of  years  which  these  farms 
have  been  in  operation,  does  not  exceed  three  per 
thousand  per  annum.”  “This,”  it  is  added,  “is  a 
■vjry  low  rate,  but,  in  all  probability,  it  may  not  be 
lower  than  would  be  found  in  an  equal  number  of  se- 
lected lives,  taken  from  an  agricultural  district.  The 
result  of  the  sanitary  inquiry  shows  that  sewa-ge  farm- 
ing is  not  detrimental  to  life  or  health.” 

It  is  stated  that  at  the  present  time  about  100  sewage 
f irms  are  in  operation  in  various  parts  of  the  country, 
and  detailed  reports,  relating  to  the  management  of 
those  which  entered  into  the  competition,  are  appended 
tD  the  report  of  the  judges. 


ARTISTS’  COLOURS. 

A letter  from  Mr.  A.  H.  Church,  the  present  Professor 
of  Chemistry  in  the  Royal  Academy,  appeared  in  the 
T mes  for  April  30,  in  which  he  pointed  out  that  “ the 
systematic  examination  and  trial,  not  only  of  artists’ 
c )lours,  but  of  oils,  varnishes,  gums,  and  painting 
grounds,  form  an  important  part”  of  his  duties.  Mr. 
Simpson,  in  his  letter,  printed  in  the  last  number  of  the 
Journal  (p.  522),  wrote,  by  mistake,  of  Prof.  Barff,  the 
previous  Professor  of  Chemistry  in  the  Royal  Academy, 
as  if  he  still  held  that  office.  A further  letter  from  Mr. 
Holman  Hunt,  in  reply  to  Mr.  Church’s  communication, 
appeared  in  the  Times  of  May  4. 


NOTES  OF  OBSERVATIONS  ON  INJURIOUS 
INSECTS. 

Under  the  above  title,  Messrs.  W.  Swan  Sonnens- 
chein  and  AUen  have  just  issued  the  report  of  the 
observers,  on  this  subject,  for  1879.  To  Miss  E. 
Ormerod  and  her  coadjutors  in  this  work  great  praise 
is  due  for  the  energy  displayed  in  collecting  and  col- 
lating notes  from  so  extended  an  area  of  the  British 
Isles.  The  value  of  these  observations,  whether  to  the 
farmer,  the  market-gardener,  or  indeed  to  all  classes, 
cannot  be  over-estimated,  inasmuch  as  it  brings  pro- 
minently to  their  notice  the  origin  of  many'  scourges  to 
trees  and  crops,  and  may  be  the  means  of  preventing, 
or  at  least  diminishing,  them. 

In  a few  notes  by  way  of  introduction  to  the  general 
subject  of  the  report.  Miss  Ormerod  points  out  that 
“ the  weather  characteristics  of  the  observer’s  year, 
beginning  with  November,  1878,  have  been  teiiipo- 
ratures  below  the  average,  and  rainfall  above  the 
average,  with  little  sunshine,  and  the  returns  show 
insect  attack  fully  up  to  the  usual  amount,  and 
insect  presence  often  exceeding  it.  The  unusual 
cold  of  the  winter,  and  the  depth  to  which  the 
frost  penetrated  the  ground,  do  not  appear  to  have 
acted  prejudicially  on  larvse  subjected  to  them,  either 
at  the  time  or  in  subsequent  development,  and  the 
only  cases  in  which  the  weather  appears  notably  to 
have  had  effect  in  ridding  us  of  insect  attack,  is  where 
the  persistent  rainfall  or  the  tremendous  downpour 
of  summer  storms  have  fairly  swept  the  insects  from 
the  plants,  or  in  some  cases  of  leaf -feeders,  where  the 
plant  growths  has  (conjecturally)  been  driven  on  past 
the  power  of  the  larvae.” 

It  seems  that  during  the  winter,  which,  as  vrill  be 
remembered,  was  unusually  severe,  the  frost  penetrated 
the  earth  to  a depth  averaging  from  one  foot  to  fifteen 
inches,  while  in  Perthshire  it  is  stated  to  have  pene- 
trated twenty'  or  twenty-four  inches. 

Miss  Ormerod  points  out  that  the  popular  idea  that 
grubs  are  killed  by  extreme  cold  is  not  borne  out  by 
facts,  for,  upon  an  examination  of  larvae  and  pupae 
that  had  been  fully  exposed  to  the  influence  of  frost,  it 
was  “ found  that,  in  ah  cases — even  when  the  earth  was 
frozen  so  hard  that  the  mass  had  to  be  broken  up  with 
a hammer,  and  the  larvae  and  pupae  were  perfectly 
rigid — that,  on  thav,Ing,  they  did  not  appear  to  be  in 
any  way  injure!.”  Consequent  upon  this,  rather  than 
diminishing  the  number  of  insect  pests,  a contrary  effect 
was  produced,  for  large  numbers  were  secured  from  the 
attacks  of  birds,  being  buried  imder  the  snow  or  in  the 
frost-bound  ground,  besides  Avhich  the  excessive  cold 
caused  an  almost  unprecedented  mortality'  amongst  the 
birds  themselves.  It  is  stated  that,  amongst  the 
lepidoptera,  some  of  the  inj  urious  kinds  were  extremely 
abundant  in  various  localities,  as  also  the  sm-face  cater- 
pillars. Amongst  coleoptera,  the  weevils  of  various 
species  were  A'ery  plentiful,  as  were  also  the  injurious 
diptera.  The  crane  fly  larv'se  ravaged  various  localities, 
and  the  carrot  fly  and  celery  fly  played  their  part,  while 
the  onion  fly  was  particularly  hurtful  in  the  Isle  of 
Mull.  The  injury  in  many  places,  caused  by  the 
gooseberry -saw  fly,  and,  locally,  from  other  species,  as 
also  the  appearance  of  Ci/nips  kol'ari,  “ like  a scourge,” 
atthe Glen,  Tipperary,  and  (though  wasps  andhoney  bees 
appear  to  have  been  respectively  less,  both  in  presence  and 
productive  powers,  than  usual)  the  great  abundance  of 
some  species  of  humble  bees  in  the  spring,  show  thet 
the  hymenoptera  survived ; so  that,  on  the  whole,  it 
certainly  cannot  be  said  that  the  cold  of  the  winter 
under  review  diminished  the  amount  of  insect  presence 
in  the  summer. 

Regarding  particular  insects  which  are  known  to 
feed  upon,  or  destroy  certain  plants,  a large  amount  of 
information  gathered  from  various  localities  is  given. 
A note  on  the  appearance  of  an  unusual  amount  of  the 
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silver  moth  {Flusia  gamma),  says  that,  “ the  swarm 
which  appears  to  have  started  from  the  north-west  of 
Africa,  and  travelled  in  a north-east  direction,  was 
observed  at  Algiers  about  April  15th  to  20th,  it  I’eached 
Valencia,  and  was  spread  over  Spain,  and  was  also 
present  in  the  Balearic  isles  from  April  26th  to  May  3rd, 
and  crossed  the  Pyrenees  on  May  26th  and  27th.  It 
next  appeared  in  the  south-east  of  France,  Switzer- 
land, and  Northern  Italy  ; and  on  the  morning  of  Jime 
j 5th,  thousands  of  living  specimens  were  found  on  the 
I snow  at  the  Hospice  of  St.  Gothard.  It  was  then 
distributed  over  Germany  and  Austria  at  dates  of 
appearance  noted  as  being  from  June  7th  to  16th. 

I Another  column  crossed  the  Mediterranean  to  Sicily, 

! and  spread  northwards  over  Italy  in  June.  The  more 
westerly  end  of  the  migratory  swarm  reached  Strasburg 
from  June  3rd  to  9th,  Paris  and  its  environs  were 
I apparently  not  reached  till  June  1 5th.  The  appearance 
on  our  south  coast  was  noticed  on  June  10th,  and  the 
moths  were  subsequently  observable  throughout  the 
three  kingdoms.”  It  was  afterwards  seen  in  enoi'mous 
quantities  in  many  parts  of  England,  becoming,  how- 
ever, more  scarce  toward  the  north.  One  observer,  at 
I Exeter,  states  that  he  never  saw  anything  to  be  com- 
pared with  its  numbers ; towards  the  end  of  September, 
the  larvfe  literally  swarmed  on  every  garden  plant, 
defoliating  the  plants,  as  well  as  riddling  the  leaves. 

The  foregoing-  notes  will  show  the  nature  of 
this  report,  which  Miss  Ormerod  concludes  with 
the  following  remarks: — “Those  interested  practically 
in  the  subject  do  not  need  information,  but  to  the 
outside  observer  the  reflection  that  ‘ the  crop  had 
to  be  resown’  means  that  the  labourer’s  wages, 
cost  of  use  of  horses  and  implements,  and  cost 
of  seed,  were  thrown  away,  besides  many  incidental  ex- 
penses, including  in  some  cases  a certain  amount  for 
rent  of  land  that  has  made  no  return,  wdll  give  some 
general  idea  of  the  loss  (or  the  proportion  in  which,  in 
lesser  attacks,  it  is  to  be  calculated)  per  acre.  If  we 
look  at  the  notes  in  this  report,  there  is  scarcely  one 
observer  who  does  not  record  definite  loss,  and  this  is 
hardly  as  one  in  a million  to  the  amount  which,  in  the 
■aggregate,  makes  up  what  has  this  year  been  lost  to  the 
country  at  large.” 


CORRESPONDENCE. 


AIR  GAS-MAKING  ^APPARATUS. 

I am  sorry  I did  not  hear  Mr.  Hearson’s  remarks 
on  the  sun  gas  apparatus.  I did  not  intend  it  to  be 
understood  that  all  air-gas  generators  were  made  with 
fibrous  material  inside.  I know  that  many  besides  the 
^‘sun”  are  made  without,  but  I know  also  that  they 
are  practically  useless  with  any  spirit  except  gaso- 
line, and  also  they  are  enormously  bulky  and  expensive 
for  their  power.  The  generator  which  I used  at  the 
lecture  has  a capacity  of  a shade  over  1 cubic  foot,  and 
works  perfectly  with  any  spirit  giving  off  vapour  at 
70®  Fahrenheit.  If  charged  with  gasoline,  it  would, 
without  one  of  my  ordinary  blowers,  give  supply  equal 
in  efficiency  to  250  cubic  feet  of  coal-gas  per  hour,  and 
would  supply  four  or  five  of  my  largest  blast  furnaces 
at  their  maximiun  power.  My  generator  is  essentially 
different  in  arrangement  to  any  other,  and  has,  for  its 
size  and  cost,  an  enormous  power.  For  a cost  of  35s.  I 
can  supply  an  apparatus  perfect  for  blast  furnace  work, 
which  will  give  a supply  of  air-gas  equal  to  that 
obtained  from  a l^-iuch  bore  supply-pipe  of  coal-gas, 
•the  apparatus  being  so  small  and  light  that  it  can  be 
lifted  with  one  finger.  Let  anyone  who  has  an  air-gas 
.apparatus  compare  this  with  his  own,  and  the  difference 
will  be  pretty  clear.  The  apparatus  I described  ig 


simple,  easy  to  make,  thoroughly  efficient  and  safe,  and 
is  not  covered  by  any  patent,  I know  no  other 
apparatus  combining  all  these  necessary  qualifications. 

Thos.  Fletcher. 


3rd  May,  1880. 


NOTES  ON  BOOKS. 


Report  on  Cotton  Gins,  and  on  the  Cleaning  and 

Quality  of  Indian  Cotton. — By  Dr.  Forbes  Watson. 

2 vols.  London,  1879. 

This  report  is  based  upon  five  series  of  experiments, 
which  took  place  at  Manchester,  Dharwar,  and  Broach, 
in  the  years  1871-2  and  1874-5,  and  were  instituted 
with  the  view  of  ascertaining  the  relative  merits  of  the 
various  gins  now  in  use  for  cleaning  or  ginning  the 
different  varieties  of  cotton  grown  in  India,  and  espe- 
cially the  American  variety  acclimatised  at  Dharwar. 
The  amount  of  seed  cotton  cleaned  during  these  trials, 
both  in  England  and  in  India,  was  about  120,000  lbs., 
which  yielded  about  40,000  lbs.,  or  100  bales  of  clean 
cotton.  Dr.  Watson  concludes  his  report  with  these 
remarks: — “ There  is  less  reason  now  than  appeared 
some  time  ago  to  apprehend  a serious  diminution  of  the 
Indian  cotton  trade  through  the  increasing  competition 
of  American  cotton.  The  Indian  cotton  is  not  only 
finding  a new  and  rapidly  increasing  market  in  India 
itself,  but  it  also  has  taken  a firm  hold  of  the  Conti- 
nental markets,  and  it  is  possible  that  the  appreciation 
of  the  mei’its  and  the  extensive  use  of  Indian  cotton  by 
the  Continental  manufacturers  may  be  one  of  the  causes 
which  enable  them  to  compete  so  successfully  as  they 
have  done  of  late  with  the  cotton  manufacturers  of  Eng- 
land, among  whom  the  use  of  the  Indian  cotton  has 
declined  in  a very  marked  manner.  It  is  also  due  to 
this  Continental  competition  for  Indian  cotton,  that  its 
market  value  has  of  late  approached  more  nearly  to  that 
of  the  Americans  than  at  any  previous  period.  Finally, 
the  competition  of  the  American  cotton  is  not  the  only 
circumstance  which  regulates  the  cultivation  of  cotton  in 
India.  Unless  the  prices  should  fall  much  below  their 
present  level,  cotton  will  continue  to  be  largely  grown 
in  India,  as  over  a large  part  of  the  country  it  enters 
into  the  regular  rotation  of  crops,  and  being  at  all  times 
readily  converted  into  money,  is  relied  on  to  produce  a 
large  portion  of  the  cash  to  meet  the  Government  rent 
and  other  expenses.”  The  first  volume  of  the  Report 
contains  a summary  and  conclusions,  and  the  second,  a 
detailed  description,  with  records  of  the  trials. 


GENERAL  NOTES. 



Exhibition  of  Carriage  Drawings.— An  exhibitton 
of  the  carriage  drawings  and  paintings  of  heraldry  sent  in  for 
prizes  offered  by  the  Coachmakers’  Company,  and  in  connec- 
tion with  St.  Mark’s  Drawing  and  Technical  Class  for  Coach 
Artizans,  will  be  opened  at  the  Carriage  Bazaar,  Baker- 
stieet,  on  Saturday,  the  8th  inst,  at  10  o’clock,  and  will  con- 
tinue until  Wednesday  night.  May  the  19th.  The  hours 
are  from  noon  until  8.30  p.m.  each  day.  The  admission  is 
threepence,  but  workmen  and  their  friends  will  be  admitted 
free. 

Singing  in  Elementary  Schools. — The  return  of  the 
cost  of  singinar  for  the  year  ended  31st  August,  1879, 
amounting  to  £128,680  10s.,  shows  what  classes  of  schools 
were  most  successful  in  earning  the  largest  grants.  First 
ranks  the  Wesleyan  schools,  in  which  there  were  none  ill- 
taught,  and  835  schools  earned  £6,034  16s.,  or  an  average  of 
ab  ut  £7  4s.  6d.  per  school.  The  5,203  School  Board  schools 
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earned  £33,248  6s.,  or  £6  7».  9|d.  per  school.  The  1,951 
Brilish  and  undenominational  schools  earned  £11,925  12s., 
or  £6  2s.  3d.  per  school.  The  1,235  Roman  Catholic  schools 
earned  £6,809  14s.,  or  £5  10s.  3d.  per  echool.  The  15,477 
schools  connected  with  the  National  Society  or  Church  of 
^England  earned  £70,662  2s.,  or  £4  11s.  3d.  per  school. 


MEETINGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock  : — 

May  12. — “Utilisation  and  Properties  of  Blast 
Ftimace  Slag.”  By  Charles  Wood. 

May  19. — “Trade  Routes  between  England,  Nor- 
way, and  Siberia.”  By  Lieut.  G-.  T.  Temple. 


Indian  Section. 

Friday  Evenings,  at  Eight  o’clock : — 

May  14. — “ China  and  the  Chinese : their  Early 
History  and  Futru’e  Prospects.”  By  A.  Tereien  de 
La  Coupeeie.  Professor  Robert  K.  Douglas  will  pre- 
side. 


Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

May  18. — The  Arts,  Commerce,  Recent  Advances, 
and  Future  Prospects  of  the  Island  of  Madagascar.” 
By  the  Rev.  James  Sibeee,  Jun.,  F.R.G-.S. 


Applied  Chemistry  and  Physics  Section. 

Thursday  Evenings,  at  eight  o’clock  : — 

May  13. — “The  Optical  Properties  of  Crystals,  and 
•some  of  their  Practical  Applications.”  By  Prof.  W.  Gr. 
Adams,  F.R.S.  William  Spottiswoode,  LL.D.,  Pres. 
R.S.,  will  preside. 

May  20. — “ Some  Recent  Advances  in  the  Science  of 
Photography.”  By  Captain  Abney,  R.E.,  F.R.S. 


Cantor  Lectures. 

Monday  Evenings,  at  Eight  o’clock. 

The  Third  Course,  by  R.  W.  Edis,  F.S.A., 
on  “Art  Decoration  and  Furniture.” 

Lecture  VI. — May  10. 

General  Articles  of  Domestic  Use. — Pottery,  crockery, 
glass,  plate,  gasfittings,  sconces,  bronze,  brass,  and  iron 
-work. 

Members  can  admit  Two  friends  to  each  of  the 
Ordinary  and  Sectional  Meetings,  and  One  friend 
to  each  Cantor  Lecture.  Books  of  tickets  for  the 
purpose  were  supplied  to  all  the  members  at  the 
•commencement  of  the  Sessions. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday, May IOtm... SOCIETY  OF  ARTS,  John-street, Adelphi, 
W.C.,8p.m.  (Cantor  Lectures.)  Mr.  Robert  W.  Edis, 
“ The  Decoration  and  Furniture  of  Town  Houses.” 
(Lecture  VI.) 

Royal  United  Service  Institution, Whitehall-yard,  8.30p.m. 
Sir  William  Thomson,  “Improvements  in  his  Patent 
Compass.” 

Institute  of  Surveyors,  12,  Great  George-street,  S.W., 
8 p.m.  Mr.  J . Potts,  jun.,  “ Remarks  on  the  Rating  of 
Mines  and  Quarries.” 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W,  8.30  p.m.  Mr.  Everard  F.  im  Thum, 
“ Journeys  in  the  Interior  of  British  Guiana.” 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8 p.m.  Prof. 

Wace,  “ Tlie  Data  of  Ethics.” 

Social  Science  Association  and  Society  for  Promoting  the 
Amendment  of  the  Law,  1,  Adam-street,  Adelphi. 
Mrs.  Garrett- Anderson,  M.D.,  “Educational  Pressiue.” 


Tuesday,  May  11th... Metropolitan  Scientific  Association,  13, 
Blomfield-street,  E.C.,  7 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Ikli’.  R. 

H.  Scott,  “ Wind  and  Weather.”  (Lecture  IV.) 
Medical  and  Chirurgical,  53,  Bemers-street,  Oxford-street, 
W.,  82  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 
S.W.,  8 p.m.  1.  Major-General  H.  Y.  D.  Scott  and 
Mr.  Gilbert  R.  Redgrave,  “ The  Manufacture  and  Test- 
ing of  Portland  Cement.”  2.  Mr.  Edwin  A.  Bemays, 
“ Portland  Cement  Concrete,  and  some  of  its  Applica- 
tions.” 3.  Mr.  John  Grant,  “Portland  Cement:  its 
Nature,  Tests,  and  Uses.” 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m. 
Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 
p.m.  1.  Mr.  C.  H.  E.  Carmichael,  “ Notes  on  Pre-historic 
Discoveries  in  Central  Russia.”  2.  Mr.  W.  D.  Gooch, 
“ Notes  on  the  Occurrence  of  Stone  Implements  of  the 
Surface  Period  in  South  Russia.”  3.  Mr.  A.  Wylie, 
“ Notes  on  the  Western  Regions.” 

Royal  Colonial,  St.  James’ s-hall.  Regent-street,  W.,  8 p.m. 
Mr.  W.  Thiselton  Dyer,  “ The  Botanical  Enterprise  of 
the  Empire.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  May  12th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  !Mr.  Charles  Wood,  “ Utilisation 
and  Properties  of  Blast  Furnace  Slag.” 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  W.  J. 
SoUas,  “ The  Structure  and  Affinities  of  the  Genus 
Protospongia,  Salter.”  2.  Pi’of.  H.  G.  Seeley,  “ Note  on 
Psephophorus  polggonus,  von  Meyer,  a New  T^t^  of 
Chelonian  Reptile  allied  to  the  Leathery  Turtles.”  3. 
Mr.  G.  R.  Vine,  “A  Review  of  the  Family  Diastoporidee 
for  the  purpose  of  Classification.”  4.  Mr.  George 
Jennings  Hinde,  “Annelid  Jaws  from  the  Wenlock 
and  Ludlow  Formations  of  the  West  of  England.’* 
0.  Mr.  E.  T.  Newton,  “ The  Occurrence  of  the 
Glutton,  Gido  luscus,  Linn.,  in  the  ‘Forest  Bed’  of 
Norfolk.” 

Microscopical,  King’s  College,  W.C.,  8 p.m.  1.  Mr.  Chas. 
Stewart,  “The  Histology  of  Grnniia  compressaP  2. 
Rev.  H.  H.  Higgins,  “ The  Plasmodia  of  Myxomycetes.* 
Royal  Literary  Fimd,  10,  John-street,  Adelphi,  W.C.’ 
3 p.m. 

Telegraph  Engineers,  25,  Great  George-street,  West- 
minster, S.W.,  8 p.m.  Dr.  C.  W.  Siemens,  “The  Use 
of  the  Dynamo-Electric  Cun-ent  in  Horticulture  and  in 
Metallurgy.” 

British  Horological  Institute,  Northampton-square,  E.C., 
8 p.m.  Mr.  W.  Chandler  Roberts,  “ Some  Applications 
of  the  Microphone.” 

Thue.sday,  May  13th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Chemistry  and  Physics 
Section.)  Pi’of.  W.  G.  Adams,  “ The  Optical  Properties 
of  Crystals,  and  Some  of  their  Practical  Applications.” 
Royal,  Brulington-house,  W.,  4^  p.m. 

Antiquaries,  BurUngton-house,  W.,  8^  p.m. 

Society  for  the  Encomugement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Dr.  Phen4,  “ Travels  in  Asia  Minor.” 
Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Tyndall,  “ Light  as  a Mode  of  Motion.”  (Lecture  VT.) 
Theories  of  Light  and  Colour. 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

National  Health  Society,  23,  Hertford-street,  W.,  4 p.m. 
Dr.  Samuel  Wilks,  “ Overwork  and  Underwork.” 

Friday,  May  14th... SOCIETY  OF  ARTS,  John-street,  Adelphi, 
W.C.,  8 p.m.  (Indian  Section.)  Mr.  A.  Terrien  de  la 
Couperie,  “ China  and  the  Chinese : their  Early  History 
and  Future  Prospects.” 

Royal  United  Service  Institution,  Whitehall-yard,  3 p.m. 
Captain  Samuel  Long,  R.N.,  “ The  Tactical  Aspects  of 
the  Utilisation  of  Ocean  Steamers  for  War  Purposes.” 
Royal  Institution,  Albemarle-street,  9 p.m.  Lord  Reay, 
“ Certain  Aspects  of  Social  Democracy  in  Germany.” 
Astronomical,  Burlington-house,  W.,  8 p.m. 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m. 

Clinical,  53,  Bemers-street,  W.,  8J  p.m. 

New  Shakspere,  University-college,  W.,  8 p.m.  Mr.  F. 
D.  Matthew,  “ Shakspere’s  Treatment  of  Fate  and 
Freewill  in  his  Character.” 

Saturday,  May  15th.  . .Royal  Botanic,  Inner  Circle,  Regent’ s-park, 
N.W.,  4 p.m.  Prof.  Bentley,  “On  the  Physiology  or 
Functions  of  Plant.”  (Lecture  II.) 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Henry  Morley,  “ The  Dramatists  before  Shakspere.” 
(Lecture  n.) 


Correction. — In  the  last  number  of  the  Journal 
(p.  519),  Mr.  Fletcher’s  ingot  mouldy  intended  to  dispense 
with  the  use  of  a furnace,  is,  by  mistake,  styled  Fletchet^s 
Furnace. 
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PROCEEDINGS  OF  THE  SOCIETY. 


LONDON  WATER  SUPPLY. 

The  Council  of  the  Society  of  Arts,  having  had 
under  consideration  the  question  of  holding  a 
public  conference  on  this  subject,  appointed  a 
Committee  to  consider  and  report  thereon.  This 
Committee  having  met  several  times,  and  given 
full  attention  to  the  expediency  of  the  Society 
holding  a Conference  on  the  Supply  of  Water  in 
the  Metropolis  at  the  present  time,  and  having 
confidence  that  the  supply  of  the  best  water  to 
the  Metropolis  will  be  fully  considered  by  her 
Majesty’s  Government  at  an  early  period,  reported 
that  they  were  of  opinion  that  no  Conference 
should  now  be  held,  and  the  Council  have  accord- 
ingly resolved  not  to  summon  the  Conference  as 
proposed. 


CONFERENCE  ON  PROGRESS  OF  PUBLIC  HEALTH. 

The  annual  Conference  will  be  held  on  Thursday 
and  Friday,  the  10th  and  11th  June,  1880,  the 
Right  Hon.  James  St^vysfeld,  M.P.,  in  the  chair, 
assisted  by  the  members  of  the  Executive  Com- 
mittee : — Lord  Alfred  Churchill  (Chairman  of 
Council),  F.  A.  Abel,  C.B.,  F.R.S.,  Sir  Henry  Cole, 
K.C.B.,  C.  N.  Cresswell,  Col.  Sir  E.  Du  Cane^ 
K.C.B.,  Major-General  Fred.  Cotton,  E.E.,  C.S.I., 
Capt.  Douglas  Galton,  C.B.,  F.R.S.,  T.  W.  Keates, 
Dr.  Yoelcker,  F.E.S. 

It  has  been  thought  well  that,  at  the  Conference 
for  the  present  year,  the  following  subjects,  most 
of  which  have  been  raised  at  previous  Conferences, 
should  now  be  brought  together  and  discussed, 
with  a view  to  the  Conference  recording  its 
opinions  thereon. 


I. — ^Administrative  Organisation, 

1.  County  Boards. — The  necessity  for  further  legis- 
lation with  a view  to  develop  and  strengthen  Local 
Government  administration  throughout  the  kingdom, 
especially  by  the  constitution  of  County  Boards.  [ Vide 
Eesolution  of  Conference,  May  24th,  1878,  Journal  of 
the  Society  of  Arts,  vol.  xxvi.,  p.  737,] 

a.  That  such  County  Boards,  or  combinations  of  them, 
should,  infer  alia,  be  charged  with  the  conserva- 
tion of  rivers,  including  the  prevention  of  floods, 
and  the  storage  of  water ; and  be  empowered  to 
put  the  Eivers  Pollution  Act  of  1876  in  force  upon 
the  complaint  of  any  local  sanitary  authority,  or 
other  person  aggrieved,  and  to  charge  the  cost  of 
the  proceedings  upon  the  County  Eate,  or  to 
sanction  proceedings  of  any  sanitary  authority,  or 
of  any  such  aggrieved  person,  for  such  purpose. 

b.  That  such  County  Boards  shall  appoint  County 
Health  Superintendents  in  each  county. 

2.  Sanitary  Districts. — With  regard  to  the  local 
authorities  of  urban  and  rural  sanitary  districts,  that 
they  should  be  constituted  the  local  governing  body  for 
all  purposes  for  which  their  area  is  fit,  thus  enlarging 
and  elevating  their  functions  ; and  by  entrusting  fimc- 
tions  requiring  larger  areas  to  groups  or  combinations 
of  such  districts, 

3.  Election. — Election  of  members  by  ballot,  instead 
of  by  voting-papers. 

The  holding  of  all  local  elections  on  one  and  the  same 
day, ' so  as  to  minimise  the  trouble  and  economise  the 
time  of  the  electors. 

4.  Local  Government  Board  Inspection. — The  ad- 
visability of  strengthening  the  administrative  organisa- 
tion of  the  Local  Government  Board,  whilst  diminishing 
centralisation  and  correspondence. 

a.  By  mapping  out  England  and  Wales  into  a few 
large  areas.  Each  area  to  be  under  the  adminis- 
tration of  a staff  of  inspectors,  the  whole  under 
the  superintendence  of  a permanent  Head  of  the 
Department,  properly  assisted,  and  reheved  of 
secretarial  work. 

b.  By  instituting  an  Inquiry  Department,  for  the 
assistance  of  local  authorities  wanting  information 
and  applying  for  it,  charged  with  the  investigation 
of  scientific  processes,  the  collection  of  statistical 
data,  the  official  recoi’d  of  sanitary  experiments 
here  and  in  foreign  countries,  and  the  publication 
of  periodical  reports  upon  the  results  obtained. 

II. — Amendment  of  tke  Law. 

1.  Public  Health  Act,  1875. 

a.  Amending  section  229,  by  omitting  all  the  words 
in  the  first  part  of  the  section  down  to  the  words 
‘ ‘ cost  or  that,  ’ ’ and  enacting  as  follows : — “ When 
a local  authority  has  made  default  in  respect  of 
any  provisions  of  this  Act,  the  Local  Government 
Board  shall,  after  due  inquiry,  make  an  order 
limiting  a time  for  the  performance  of  their 
duty,  &c.” 

[N.B. — Under  this  section,  as  it  now  stands,  the 
Government  can  intervene  only  when  complaint  by  some 
person  aggrieved  is  formally  made,  and  not  upon  the 
report  of  their  own  inspectors,  however  flagrant  the 
dereliction  of  duty.  This  amounts  in  the  majority  of 
cases,  especially  where  the  interests  of  the  poorer 
inhabitants  are  concerned,  to  a defeat  of  the  intentions 
of  the  Legislature  altogether.] 

b.  By  conferring  powers,  and  corresponding  duties, 
upon  local  authorities  with  regard  to  the  construc- 
tion of  sewers,  and  connection  of  house  drains 
therewith,  as  extensive  as  those  conferred  upon 
the  Commissioners  of  Sewers  by  the  11  and  12 
Vic.,  c.  112,  ss.  37,  38,  and46.  \_VideMx.  Adcock’s 
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Eesokition,  May  24th,  1878,  Journal  of  the  Societi/ 
of  Arts,  voL  xwi.,  p,  717.] 

[N.B.— These  compulsory  powers  wiU  apply  to  old 
houses  as  well  as  new,  and  authorise  the  local  authority 
to  do  the  entire  work  of  connections  from  the  house  to 
the  main  sewer  at  the  cost  of  the  owners  hy  authorised 
contractors,  after  the  same  manner  as  e-as  and  water 
companies.] 

c.  By  amending  section  23,  and  substituting  one 
hundred  ijards  for  one  hundred and  empower- 
ing the  sanitary  authority  to  prevent  the  con- 
tmuance  in  old,  and  the  construction  in  new, 
houses,  of  any  drain,  sewer,  or  conduit  within  the 
building  until  an  outfall  for  emptying  the  same 
has  been  provided  and  constructed  to  the  satis- 
faction of  the  authority,  other  than  into  any  lake, 
pond,  river,  canal,  or  watercourse. 


[N.B. — Vide  “Model  Bye-laws,” 
randum  ; Part  iv.,  s.  88.] 


Part 


i.,  memo- 


d.  By  enabling  local  authorities  in  rural  districts  to 
construct  new  sewers  and  water-supply  works  for 
the  special  service  of  outlying  dwellings,  and 
necessary  for  their  healthful  occupation,  and 
charg*mg*  th©  cost  of  th.6  samo  upon  the  owners  or 
occupiers  thereof,  payment  to  be  made  within  a 
period  not  exceeding  twenty- one  years,  the  intent 
of  such  provision  being  that  rates  for  sanitary 
purposes  in  rural  districts,  in  eluding  water  supply, 
should,  as  far  as  practicable,  fall  on  those  only 
who  are  benefited  by  the  improvements. 


2.  Pollution  of  Eivees  Act,  1876.— Amendments 
desirable  in  the  Eivers  Pollution  Prevention  Act  1876 
?.9  and  40  Vic.,  c.  75. 


a.  By  striMng  out  of  sections  2 and  3 the  word 
“ kno'mngly,”  as  superfluous  and  embarrassing. 
i.  By  striking  out  of  sections  3 and  4,  the  words 
“ solid”  and  “liquid”  respectively,  and  by  sub- 
stituting, whenever  necessary,  the  word  “matter.” 


lent  by  Messrs.  Doulton  and  Co.,  Osier  and  Co., 
Minton  and  Co.,  and  Wedgwood  and  Co.  This 
concluded  the  third  and  last  course  of  Cantor 
Lectures  for  the  present  session.  The  Lectures 
will  be  published  in  the  Journal  during  the  summer 
vacation. 


PEACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

An  Examination  for  the  above  purpose  will  be 
held  at  the  House  of  the  {Society  of  Arts  during 
the  week  commencing  7th  of  June.  There  is  no 
limit  in  respect  to  age,  occupation,  or  position 
of  the  candidates.  The  examination  will  consist 
of  three  divisions,  viz.,  for  First  and  Second-class 
Certificates,  and  for  Honours.  Further  parti- 
culars may  be  obtained  on  application  to  the 
Secretary,  John-street,  Adelphi. 


PROTECTION  OF  SHIPS  FROM  LOSS  BY  FIRE  AND 
FROM  LOSS  BY  SINKING. 

Fotheegill  Gold  Medal. 

At  the  last  meeting  of  the  Council,  the  following 
report  of  the  Committee  appointed  to  consider 
this  subject,  was  received  and  approved,  and,  in 
accordance  with  the  report,  the  Council  awarded 
the  Fothergill  Gold  Medal  to  Mr.  Donald  Currie,. 
M.P.,  and  a Society  of  Arts  Silver  Medal  to  Mr 
J.  W.  Wood;— 


HI* — Sanitaey  Inspection  and  Classification  of 
Dwellings. 

Discussion  of  the  foUowiug  resolution  : — 

“ That  it  is  expedient  that  the  Metropolitan  Board  of 
Works  within  the  metropolis,  and  the  County  Board 
within  each  county,  should  be  empowered  by  the  Legis- 
lature to  make  provision  for  the  inspection  and  sanitary 
classification  of  dwellings,  upon  application  being  made 
by  the  owners  thereof;  and  to  grant  certificates  of 
healthworthiness  in  different  categories,  for  terms  of 
years,  according  to  the  perfection  of  sanitary  equipment 
and  fitness  for  habitation  of  such  dwellings  ; and  to 
determine  the  scale  of  fees  to  be  paid  for  such  inspection 
during  construction  and  repair,  and  also  upon  dehvery 
to  the  applicant  of  the  certificate  of  classification 
awarded  to  such  dwelling.” 

[N.B. — The  conditions  and  mode  of  granting  these 
certificates  would  be  analagous  to  the  practice  of  the 
department  of  “ Lloyd’s  ” Association  in  granting  cer- 
tificates of  class  and  seaworthiness  to  the  mercantile 
marine.] 

IV.  Fuether  Suggestions  by  Sanitary  Authorities. 


CANTOR  LECTURES. 

Mr.  E.  W.  Edis,  F.S.A.,  delivered  his  sixth 
lecture  on  “ Art  Decoration  and  Furniture,”  on 
Monday,  the  10th  inst.,  in  which  he  treated  of 
such  articles  in  general  use  as  pottery,  crockery, 
glass,  plate,  gas-fittings,  sconces,  bronze,  brass, 
and  iron  work.  Specimens  in  illustration  were 


In  June,  1879,  the  following  letter  was  addressed 
by  Admiral  Eyder  to  the  Council  of  the  Society  of 
Arts : — 

“ Society  of  Arts,  Adelphi,  3rd  dime,  1879. 

Sir, — The  report  of  the  committee  of  the  Society  of 
Arts  on  Life-saving  at  Sea  is  to  be  moved  for  in  the 
House  of  Commons,  and  Lord  Sandon,  President  of  the 
Board  of  Trade,  states  that  it  will  be  granted  as  an 
unopposed  return.  This  is  a compliment  to  the  report 
of  the  committee  and  to  the  Society  of  Arts,  as  it  will 
thus  be  made  a public  document. 

“ The  recommendations  made  by  the  committee,  if 
favoured  by  the  Board  of  Trade,  could  only  be  carried 
out  provided  public  opinion  is  in  their  favour.  The 
bias  of  public  opinion  can  only  be  ascertained  by  pub- 
heity  being  given  to  the  report.  This  could  not  be 
better  done  than  by  the  action  of  the  President  of  the 
Board  of  Trade  alluded  to  above. 

“I  have  reason  to  believe  that  the  Board  of  Trade 
would  have  no  objection  to  forwarding  the  recommenda- 
tions m the  report,  if  only  public  opinion  would  support 
them  in  doing  so. 

“ This  being  the  position  of  matters  in  regard  to  life- 
saving at  sea,  it  has  been  suggested  that  the  Society  of 
Arts  might  do  good  service  by  appointing  a committee 
to  consider  the  two  following  matters : — 

“ I.  How  best  to  preserve  ships  from  destruction  by 
fire ; 

“ II-  How  best  to  preserve  ships  from  destruction  by 
sinking. 

“ I believe,  as  in  the  previous  case  of  life-saving,  the 
labours  of  the  committee  would  be  much  simplified,  and 
made  much  more  useful,  if  the  wording  of  the  invitation 
to  inventors  and  otherwise  be  very  carefully  considered 
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by  the  committee,  as  the  first  step  after  its  appointmeut, 
aiid  not  that  it  should  be  issued  precious  to  or  at  the 
s;ime  time,  as  is  iisually  the  case. 

“ I am,  Sii*,  your  obedient  servant, 

“ (Signed)  Alfeed  P.  Rydee, 

“Admiral.” 

It  so  happened  that,  at  the  time  when  the  letter 
was  received,  the  then  Council  was  just  going  out 
of  office,  and  Admiral  Eyder’s  name  was  on  the 
list  of  proposed  members  for  the  new  Council.  The 
matter  was  consequently  deferred  until  after  the 
annual  election.  On  its  being  brought  before  the 
new  Council  in  the  following  month,  a committee 
was  appointed  to  consider  the  question,  and  report 
to  the  Council.  This  committee  consisted  of  the 
following: — Admiral  A.  P.  Ryder,  Arlmiral  Nolloth, 
Capt.  Price,  R.N.,  M.P.,  Thomas  Brassey,  M.P., 

B.  Francis  Cobb,  Lord  Alfred  Churchill,  and 
Captain  Toynbee.  To  these  was  afterwards  added 

C.  W.  Merrffield,  F.R.S. 

The  Comm ittee held  several  meetin gs , an d res olved 
that  it  would  be  desirable  to  offer  one  Gold  Medal 
for  the  best  means  of  preserving  ships  from  loss  by 
lire  and  from  loss  by  sinking  ; a Silver  Medal  for 
the  best  means  of  protecting  ships  from  fire  ; and  a 
second  Silver  Medal  for  the  best  means  of  protect- 
ing ships  from  sinking.  This  proposal  was  ap- 
proved by  the  Council,  and  a programme  of  the 
conditions  on  which  applications  for  the  medals 
might  be  made  was  approved  and  issued,  the  date 
up  to  which  models  or  drawings  could  be  received 
being  fixed  as  the  1st  January,  1880.  By  that  date 
32  applicants  had  sent  in  their  claims  for  the 
medals.  The  committee  held  several  meetings  for 
their  consideration,  and  came  to  the  decision  that 
the  application  by  Mr.  Donald  Currie  WiS  certainly 
the  one  which  deserved  most  regard. 

Mr.  Donald  Currie’s  claims,  unlike  those  of  most 
of  the  competitors,  were  based,  not  on  any  specific 
invention  or  appliance  to  be  employed  on  ship-board, 
but  on  the  method  of  construction  he  had  adopted  in 
his  well-known  ships  and  steamers,  and  specially 
in  his  mail  steam  packets,  voyaging  between 
London  and  the  Cape.  In  his  letter  of  applica- 
tion, Mr.  Currie  submitted  for  the  consideration  of 
the  committee  the  two  most  recent  of  his  fleet  of 
Cape  mail  steamers,  the  Kin  fauns  Castle,  and  the 
Grantulhj  Castle,  each  of  3, GOO  tons.  He  stated  that 
in  no  service,  even  in  the  Royal  Navy,  was  there 
more  careful  regard  to  safety  of  life  in  the  per- 
fection of  construction  in  vessels  than  in  the  ships 
above  mentioned,  combining  suitability  for  their 
trade,  and  the  largest  amount  of  immunity  from 
danger  to  life  and  propert}n  Both  vessels  named 
were  built  on  the  Clyde  ; the  Grantiillij  Castle,  by 
Messrs.  Barclay,  Curie  and  Company,  and  the 
Kinfauns  Castle,  by  Messrs.  John  Elder  and  Com- 
pany. The Kinfauns  Castlein  of  steel ; the  first  ocean 
mail  steamer  built  of  that  material.  The  two  vessels 
are  of  the  same  dimensions,  and  of  the  same  horse- 
power. They  were  constructed  of  different  ma- 
terials, and  on  somewhat  different  lines,  for  the 
purposes  of  speed  experiments.  Their  peculiar 
features  are  thus  stated  by  Mr.  Donald  Currie : — 

“1st.  In  strength  and  scantlings  they  are  consider- 
ably in  excess  of  Lloyd’s  requirements  for  the  highest 
class.  They  have  each  three  steel  or  three  iron  decks  ; 
the  frames  are  all  caivied  up  to  the  upper  deck;  the 
upper  deck  is  planked  with  teak,  the  main  deck  with 
pitch  pine,  the  third  deck  partly  with  pine.  In  each 
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vessel  there  is  a fourth  iron  deck  in  certain  of  the  com- 
partments covering  the  water-tanks  about  four  feet  high. 
2nd.  Each  water-tank  serves  the  double  purpose  of 
regulating  the  trim  of  the  vessel  for  speed  and  sea- 
worthiness after  coal  is  consumed,  and  of  providing  for 
the  ship’s  safety  in  event  of  striking  rocks  or  sunken 
wreck.  3rd.  In  no  other  ship  is  there  a more  perfect — 
indeed,  I might  say  so  perfect — an  arrangement  of 
bulkheads ; for,  in  addition  to  the  ordinary  bulkheads 
required  by  Lloyd’s,  and  suitable  for  passenger  ships, 
we  have  water-tight  and  fire-proof  bulkheadsextending 
from  the  bottom  of  the  ship  to  the  upper  deck  at  the 
forward  and  after  sides  of  the  engine-room,  and  in  the 
forward  and  the  after  cabin  divisions  of  the  ships.  By 
these  arrangements,  fire  or  water  cannot  extend  beyond 
the  compartment  in  danger ; and  for  the  case  of  fire  we 
have  piunping  arrangements  for  each  hold,  so  that,  as 
in  the  case  of  the  Witatsor  Cattle,  which  was  on  fire  in 
the  fore  hold,  we  can  fill  the  hold  with  water.  In  the 
event  of  collision  or  striking  the  ground,  the  vessel  can 
float,  although  a compartment  be  filled  with  water. 
4th.  With  respect  to  risk  from  sinl^ing,  the  power  of 
pumping  in  these  vessels  is  very  great,  a a in  addition 
to  the  ordinary  circulating  pumps,  we  have  Gwynne’s 
pumping  appliances,  capable  of  throwing  out  3,500 
gallons  of  water  per  minute  through  a height  of  35  feet. 
Amongst  other  advantages  incidental  to  the  use  of  the 
pumps,  I may  include  the  gain  from  being  able  to  stop 
or  start  instantaneously  this  pump,  independent  of  the 
main  engines.  The  quantity  of  water  passing  through 
can  be  regulated  with  the  greatest  nicety,  and  the  con- 
denser kept  at  an  even  temperature.  The  circulating 
pump  can  be  appplied  to  empty  the  bilge  and  water- 
ballast  while  still  continuing  to  pump  through  the 
condenser,  which  is  very  valuable  in  case  of  leakage. 
A peculiar  feature  of  this  pump  arrangement  is,  that  the 
engine  is  placed  high  up  in  the  engine-room,  so  as  to 
bo  able  to  work  independently  of  the  main  engine  in 
the  event  of  the  fires  being  put  out,  and  the  ship 
forced  to  make  use  of  her  pumping  arrangements 
in  order  to  bo  kept  afloat.  5th.  If  one  of  these  ships 
should  run  ashore,  the  boat  and  life-buoy  arrangements 
are  especially  fitted  for  saving  life.  Gth.  Inmanoouver- 
ing  at  sea  to  avoid  collision,  or  in  entering  ports,  to 
prevent  risks  such  as  are  common  in  the  Tliames,  the 
form  of  the  ship’s  bow,  and  the  adaptation  of  steam 
steering  gear,  enables  us  to  secure  the  most  rapid 
manoeuvcring  possible.  7th.  The  mercantile  marine,  in 
event  of  war,  will  have  an  important  part  to  ])lay  in 
national  defence,  and,  with  the  approval  of  the  Admir- 
alty, these  ships  are  adapted  to  act  as  cruisers.  The 
bulkhead  arrangements  and  strength  in  beams  and 
stringers  are  sufficient  to  enable  the  vessels,  witliout 
straining,  to  carry  heavy  gims ; while  the  equilibrium 
so  desirable  between  speed  and  economy  has  been  fully 
secui'ed.  These  vessels  might  run  from  England  to 
Japan,  via  the  Cape  of  Good  Hope,  without  purchas- 
ing a ton  of  coal,  and  this  at  full  speed,  carrying  not 
only  sufficient  coals  with  a good  surplus  on  arrival,  but 
having  capacity  for  a battalion  of  soldiers,  with  stores 
and  baggage.  8th.  In  estimating  the  equilibrium  re- 
ferred to,  the  cost  in  coal  is  often  overlooked,  and  as 
this  cost  implies  space  occupied  and  time  lost  by  varia- 
tion in  draft  through  consumption,  your  committee  can 
easily  estimate  how  nearly  we  have  been  able  to  ap- 
proach the  purpose  aimed  at,  when  I tell  you  that  40 
tons  of  coal  per  day  would  take  this  vessel  on  her  cruise 
at  about  12  Imots  an  hour  fully  laden ; and  in  the  Cape 
trade  such  a vessel  as  the  Kinfaum  Castle  cdiu  carry  suffi- 
cient coal  from  London  for  a voyage  to  the  Cape  and 
back  again  without  the  neeessity  for  purchasing  abroad, 
and  with  capacity  for  300  passengers,  and  about  1,800 
tons  cargo.  9th.  There  are  details  which  I need  not 
specify,  but  I may  mention  we  have  been  amongst  the 
first  to  use  Sir  William  Thomson’s  compasses,  also  his 
sounding  machine.  The  steering  is  by  steam,  and  there 
are  reserve  hand -steering  apparatus,  both  amidshijrs  and 
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aft,  to  provide  against  a breakdown  of  tbe  steam  gear. 
lOtb.  The  risk  of  damage  to  fire  hose  is  prevented  by 
having  pipes  along  the  waterway  on  the  upper  deck  for 
the  supply  of  water  in  event  of  fire.  The  look-out  and 
signalling  arrangements  are  specially  complete  to  secure 
freedom  from  collision.” 

Considering  Mr.  Donald  Currie’s  statement  of 
his  own  case,  the  committee  were  decidedly  of 
opinion  that  he  had  shown  strong  claims  to 
the  Gold  Medal.  Before,  however,  coming  to  any 
conclusion  on  the  matter,  they  resolved  to  inspect 
one  of  the  ships  referred  to  in  Mr.  Currie’s  letter, 
and,  accordingly,  on  the  10th  of  February,  the 
committee  paid  a visit  to  the  East  India  Docks, 
and  made  a careful  inspection  of  the  Orantully 
Castle. 

The  GrantuUy  Castle  is  a ship  of  3,600  tons  ; she 
is  360  feet  in  length,  43  in  breadth,  and  32  in  depth. 
Her  decks  are  all  of  iron,  the  upper,  main,  and  lower 
deck  beams  being  plated  with  iron,  iV^hs  to  j^ths 
of  an  inch  thick.  There  are  fireproof  bulkheads, 
5 inch  thick,  at  the  ends  of  the  engine  and  boiler 
casings,  between  the  second  and  third-class  pas- 
sengers, and  between  the  third-class  and  the  crew. 
By  these  bulkheads  the  ship  is  divided  into  seven 
fire-proof  compartments,  each  capable  of  being  en- 
tirely separated  from  the  rest  of  the  vessel.  The 
after  orlop  deck  is  of  iron,  and  made  perfectly 
water-tight,  A\dth  an  independent  hatch  to  the 
main  deck,  so  that  the  lower  after  hold  and  the 
after  orlop  hold  form  two  independent  water- 
tight compartments.  In  each  hold,  holes  are 
fitted  through  the  main  deck  for  passing  a hose 
through  in  case  of  fire,  these  holes  being  filled  up 
with  iron  and  wood  plugs.  The  water-ballast 
tanks  form  practically  a double  bottom  to  the 
ship  for  nearly  two-thirds  of  her  length.  Between 
the  engine-room  and  the  boilers  there  is  a water- 
tight bulkhead,  which,  in  case  of  need,  can  be  im- 
mediately closed.  The  donkey-engin e for  drivin g the 
feed  pumps  can  be  worked  from  a separate  boiler  at 
a higher  level  than  the  ship’s  boilers,  so  that  in  case 
of  the  furnaces  being  flooded,  steam  could  still  be 
supplied  to  work  the  pumps,  which  can  be  adapted 
to  discharge  either  on  deck  or  overboard,  and  to 
draw  from  the  sea  or  the  bilge.  The  donkey- 
engine  itself  could  be  readily  worked,  even 
though  the  engine-room  were  flooded  above 
the  level  of  the  pumps.  There  are  two  recipro- 
cating pumps,  one  seven-inch  Downton  pump, 
one  deck  hand  bilge  X3ump  to  each  compart- 
ment, two  feed  and  two  bilge  pumps,  one  hand 
jjump  arranged  to  draw  from  the  sea,  the  bilge,  or 
the  hot-well,  and  to  discharge  to  the  boiler,  on 
deck,  and  overboard.  These  can,  if  necessary,  be 
connected  with  the  main  engines.  The  fresh- 
water condenser  pumps  can  also  be  used  to 
pump  from  the  bilge  overboard.  The  special 
arrangements  for  fire  are  very  complete.  There 
is  an  abundant  supply  of  hose,  but  in  addi- 
tion to  this,  fixed  fire-pipes  are  attached  along  the 
side  of  the  vessel,  and  connection  can  be  made  to 
these  at  any  point  required.  There  are  eight 
boats,  all  fitted  with  patent  lowering  gear. 
The  arrangements  as  regards  drill,  in  case  of 
a fire  or  accident,  appear  to  be  of  the  com- 
pletest  and  most  efficient  character,  and  the 
committee  are  informed  that  these  arrange- 
ments, as  well  as  the  appliances  of  Mr.  Currie’s 
ships  themselves,  have  been  fully  tested  by  acci- 


dents which  have  happened  to  the  Windsor  Castle, 
and  to  others  of  his  fleet  of  steam  packets.  When 
the  Windsor  Castle  was  on  fire  in  the  fore  hold,  that 
part  of  the  ship  was  isolated  from  the  rest,  and 
filled  with  water.  In  this  condition  the  ship  was 
enabled  to  return  to  London. 

Besides  having  examined  the  vessel  itself,  the 
committee  made  a careful  inspection  of  the  draw- 
ings of  the  ship,  which,  witli  the  specification, 
were  submitted  for  the  purpose  by  Mr.  Currie, 
and  Anally  they  arrived  at  the  conclusion  that  Mr. 
Currie’s  ships  showed  a marked  advance  in  the 
direction  of  preventing  loss  of  life  at  sea  by  Are 
or  wreck,  and  that  the  attempts  which  he  had 
made,  and  the  success  he  had  secured  in  practical 
arrangements,  fully  deserved  to  be  recognised 
by  the  award  of  the  Society  of  Arts  Gold  Medal. 
In  making  this  recommendation  the  committee 
bore  in  mind  that  they  had  not  formally  before 
them  the  ships  of  other  companies  than  those  of 
Messrs.  Donald  Currie  and  Co.,  many  of  which, 
they  are  aware,  are  of  great  excellence  and  of  high 
merit.  None,  however,  of  these  competed  for  the 
medal,  and  they  consequently  did  not  feel  it  then- 
duty  to  institute  a comparison  between  them  and 
Mr.  Currie’s  ships. 

Having  thus  decided  on  their  recommendation 
as  to  the  award  of  the  Gold  Medal,  the  com- 
mittee considered  whether  any  of  the  applications 
before  them  deserved  recognition  by  the  award  of 
a Silver  Medal.  As  regards  methods  of  protect- 
ing ships  from  Are,  the  committee  do  not  consider 
that  their  merit,  in  the  case  of  well  known  in- 
ventions, or  their  novelty  in  the  case  of  those 
which  were  fresh  and  untried,  was  such  as  to 
require  any  award.  In  respect  of  inventions 
for  protecting  ships  from  loss  by  accident,  they 
decided  to  recommend  for  the  award  of  a Silver 
Medal  the  very  ingenious  leak- stopper  of  Mr. 
J.  W.  Wood,  which  has  on  numerous  occasions 
proved  of  great  value,  and  is  coming  into  exten- 
sive use,  especially  in  the  merchant  service.  Its 
principle  is  tolerably  well  known.  It  consists  of  an 
iron  toggle,  by  means  of  which  a plate  of  iron,  vary- 
ing in  size  from  a few  inches  to  some  three  feet, 
can  be  bolted  over  a hole  in  the  side  of  a ship. 
This  toggle  consists  of  a pair  of  iron  bars  hinged 
together.  One  of  these  bars  is  slotted  out  for 
about  half  its  length,  and  the  other  bar  is  jointed 
thereto  in  such  a manner  that  it  can  rest  within 
the  slot  for  part  of  its  length,  both  bars  being  then 
in  the  same  line,  so  that  the  whole  of  the  slotted 
bar,  and  part  of  the  other,  can  be  thrust  through 
the  hole  in  the  ship’s  side.  As  soon  as  the  slotted 
bar  is  free  of  the  hole,  it  overbalances,  and  its 
heavier  end  swings  down,  thus  forming  a T-  the 
cross  bar  of  which  is  outside  the  side  of  the  vessel, 
while  the  stem  passes  through  the  hole.  This 
stem  is  screwed,  and  has  nuts  on  it,  by 
which  the  plate  is  held  fast.  A pad  of  felt  is  placed 
between  the  plate  and  the  side  of  the  vessel,  so 
that  when  the  whole  is  screwed  up,  the  felt  Ats  over 
any  jagged  edges  of  the  hole,  and  causes  the  plate 
to  At  more  or  less  water-tight  against  the  side. 
The  committee  have  had  before  them  evidence  of 
the  practical  value  of  the  invention,  and  of  its 
having  actually  proved  of  service  in  many  oases  of 
accident. 

Another  remarkable  invention  which  was  brought 
before  the  committee  was  that  of  the  Luminous 
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Paint,  invented  by  the  late  Dr.  Balmain,  and 
submitted  by  the  agents  for  the  patent,  Messrs. 
Ihlee  and  Horne.  This  material  possesses  the 
remarkable  property  of  being  excited  by  ex- 
posure to  light,  and  of  giving  out  the  light  when 
afterwards  carried  into  any  dark  place.  If  a 
board,  some  t%vo  feet  square,  be  covered  with  the 
paint,  and  exposed  to  ordinary  diffused  daylight,  it 
will,  when  taken  into  the  hold  of  a ship,  or  any 
dark  place,  give  sufficient  light  to  enable  objects 
to  be  distinguished.  For  use  in  magazines  in  ships, 
or  on  shore,  in  spirit  rooms,  and  other  places  where 
there  would  be  danger  in  the  use  of  a naked  light, 
it  is  probable  that  this  remarkable  substance  may 
become  of  great  value.  The  light  given  by  it, 
however,  is  of  a very  feeble  character,  and  it  is 
only  where  very  little  light  is  needed,  and  where 
actual  danger  could  arise  from  the  employment 
of  ordinary  light,  that  it  can  be  of  great  value. 
Another  suggested  use  for  this  paint  is  the 
coating  of  life-buoys,  so  that  they  might  become 
visible  to  a person  who  fell  overboard  on  a dark 
night.  A full  description  of  the  material,  and  an 
account  of  many  of  its  applications,  will  be  found 
in  a paper  read  before  the  Society  of  Arts,  on  the 
11th  March  last,  by  Professor  Heaton,  and  published 
in  the  of  the  Society  for  the  26th  March. 

The  committee  will  be  glad  to  learn  that  the  test 
of  experience  proves  the  value  of  the  luminous 
paint ; but  they  do  not  think  that  its  utility  on 
shipboard  is  likely  to  become  sufficiently  extensive 
to  warrant  their  recognising  its  merits  otherwise 
than  by  mentioning  it. 

The  Conimittce  have,  therefore,  to  recommend  to 
the  Council  that  the  Fothergill  Gold  Medal  of  the 
Society  be  awarded  to  Mr.  Donald  Currie,  M.P., 
for  the  improvement  he  has  introduced  into  his 
Passenger  Steamers,  having  for  their  object  the 
prevention  of  loss  of  life  at  sea  from  fire  or  acci- 
dent ; and  exemplified  in  the  ship  Grdvtnlhj  CasUe, 
of  the  Castle  Line  of  Packets.  They  further 
recommend,  that  a Society  of  Arts  Silver  Medal  be 
awarded  to  Mr.  J.  W.  Wood,  for  hLs  Leak-stopper. 

By  order  of  the  Committee, 

H.  Truemay  Wood, 

Secretary. 


ADDITIONAL  LECTDEES. 

FLEUSS’  DIVING  APPAEATUS. 

By  B.  W.  Eichardson,  M.D.,  F.E.S. 

Delivered  May  6tk,  1880. 

Those  of  you  who  would  like  to  study  the  history 
of  diving,  and  the  attempts  that  have  been  made 
by  men  of  science  at  various  times  to  live  under 
water,  and  to  live  in  factitious  gases,  will  study 
the  following  books  with  profit : — Lord  Bacon’s 
“Novum  Organum,”  “The  Philosophical  Trans- 
actions,” from  the  time  of  Halley,  about  1078, 
onwards;  “ The  History  of  Inventions,”  by  Beck- 
mann ; Smith’s  excellent  “ Panorama  of  Science,” 
1824  ; the  Hon.  Eobert  Boyle’s  “ Experi- 
mental Philosophy  ; ” “ Chambers’s  Encyclo- 

poedia”  — the  large  Encyclopaedia  which  was 
the  text-book  of  the  last  century;  “The  Encyclo- 
poedia  Britannica  ; ” Siebe  and  Gorman’s  book  on 
“ Diving ; ” and  an  essay  by  Mr.  J.  W.  Heinkc  in 


vol.  XV.  of  the  “ Proceedings  of  the  Institute^  of 
Civil  Engineers.”  In  these  will  be  found  subject 
matter  worth  studying;  and  they,  in  fact,  as  far  as 
I can  make  out,  give  a fair  history  of  the  origin 
of  those  discoveries  which  have  led  up  to  the 
present  day.  I must  give  you,  on  this  occasion, 
the  briefest  possible  description  of  the  course  of 
discovery,  dealing  not  with  diving  bells,  so  much 
as  with  the  fact  of  a man  being  able  to  live  under 
water  by  himself,  not  in  combination  with  others, 
nor  in  a bell,  but  in  an  apparatus  connected  with 
his  own  body. 

We  go  back  to  the  year  1538,  to  get  the  first 
glimpse  of  an  attempt  at  the  process.  Schott,  in 
the  “Technica  Curiosa,”  published  in  Nuremberg, 
1764,  says  that  Taisnier,  a writer  he  quotes,  saw  ir: 
Spain,  in  1548,  two  Greeks,  who,  before  the 
Emperor  Charles  V.,  went  under  water  in  a 
weighted  kettle.  They  could  carry  candle 
inside  this  kettle,  and  so  they  descended  into  the 
water,  where  they  could  live  for  a considerable  time.^ 
Such  excitement  is  said  to  have  been  produced  by 
this  experiment,  that  10,000  persons,  on  one  occa- 
sion, witnessed  it  in  the  presence  of  the  Emperor. 
Schott  calls  this  the  aquatic  kettle,  but  speaks  of 
another  apparatus  called  the  aquatic  armour. 
Lord  Bacon  tells  us  that,  in  his  time,  there  were 
means  of  diving  in  a similar  manner,  and  he  de- 
scribes the  mode  in  which  it  was  done — a YBsy 
i primitive  method,  indeed.  A tripod  was  fixed  to  • 
, a bell,  and  the  bell  was  let  down  into  the  water,.. 
The  tripod  was  weighted  to  keep  it  dov/n,  andc 
when  the  man  got  to  the  bottom,  lie  could  como 
out  of  the  chamber — holding  his  breath — pick  up 
what  he  wanted,  and  then  go  back  into  the  cham- 
ber and  breathe  again. 

The  Hon.  Eobert  Boyle  gives  ns  a very 
singular  narrative  in  one  of  his  philosophical 
works.  He  tells  that  Cornelius  Van  Drebbel,  a 
Dutch  physician,  a man  of  considerable  mark,  who^ 
has  the  credit  of  first  constructing  a thermometer,, 
made,  in  the  reign  of  James  I.,  a submarine 
boat,  in  which  a man  could  be  submerged,  and 
that  actually  the  boat  could  be  rowed  by  men 
that  were  inside  it,  beneath  the  water.  The  .^ir,  it 
is  said,  was  kept  pure,  or  re- supplied  by  a fluid, 
carried  by  the  men  in  the  boat,  which  gave  off 
something  equivalent  to  the  air,  so  that  the  men 
got  fresh  air  from  a liquid.  The  statement  seeme 
quite  incredible,  because  in  that  day  we  cannot- 
conceive  any  such  thing  as  a fluid  which  Avould 
yield  oxygen  gas.  In  this  day  we  have  a fluid 
, which  is  very  rich  in  oxygen  gas,  the  peroxide  of 
oxygen,  and  when  that  is  put  into  contact  with 
substances  which  will  set  it  free,  we  get  oxygen  in 
abundance.  But  this  fluid  was  not  discovered  till 
1818,  when  it  was  first  made  by  the  illustrious 
Thenard,  the  French  chemist.  However,  a fluid 
of  this  kind  would  precisely  answer  the  purpose 
described  by  Boyle.  I could  make  an  apparatus 
in  which  the  oxygen  would  be  supplied  from  a fluid 
in  that  way,  but  it  would  be  very  expensive.  The 
I peroxide  is  now  used  for  a very  different  purpose; 
it  is  the  fluid  with  which  ladies  stain  their  hair  to 
I a golden  hue — the  aureoline  dye. 
j In  the  year  1678,  we  get  a great  improvement 
in  the  methods  of  diving,  from  the  illustrious 
I philosopher  and  astronomer,  Halley.  Halley  re- 
invented the  diving-bell,  but  he  went  beyond 
, that ; he  sent  men  with  helmets  on  their  heads 
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out  of  the  bell  with  tubes  connected  with 
the  bell,  so  that  they  could  breathe  from  the 
interior  of  the  bell  at  a considerable  distance  from 
it.  In  1776,  Charh  s Spalding  improved  greatly  on 
this  method.  He  made  a helmet  and  cuirass,  and 
enabled  men  to  decend  into  the  water  with  great 
facility,  I should  say,  as  a matter  of  peculiar  interest 
in  this  room,  that  Spalding  received  a “bounty”  of 
twenty  guineas  from  this  Society  for  improvements 
in  diving,  and  in  the  descent  of  men  under  water. 
Triewald,  a Swede,  first  introduced  lenses  into  the 
apparatus — before  that  time,  flattened  glass  had 
been  used.  In  1748,  Smeaton  began  to  use  a 
pump  much  after  the  manner  of  the  present  plans, 
which  allowed  the  air  to  pass  into  the  bell 
through  a tube.  Mr.  Martin,  in  his  “ Philosophia 
Britannica,”  reports  that  a gentleman  in  Devon- 
shire made  a very  ingenious  diving  dress,  so  con- 
structed that  it  would  hold  half-a-hogshead  of 
atmospheric  air,  in  which  a man  could  live  under 
water  a considerable  number  of  hours.  That  may 
be  an  exaggeration ; but  the  man  could  live  a con- 
siderable time,  and  the  inventor  made  a large  sum  of 
money  by  his  invention.  In  1798,  Klingert  in- 
vented tin-plate  armour,  in  addition  to  a leather 
jacket,  and  with  that  two  pipes  attached,  one  for 
inhaling  and  the  other  for  letting  out  the  air.  This 
continued  in  use  till  1829,  when  Mr.  Siebe,  whose 
firm  is  still,  I believe,  continued  under  the  name 
of  Siabe  and  Gorman,  invented  a diving-dress, 
which  consisted  of  a helmet  and  jacket  which  came 
half-way  down  the  body,  and  of  trousers  which 
passed  up  under  the  arms.  The  helmet  was  sup- 
plied with  air  from  above  by  a pump.  When  the 
man  was  in  the  water,  the  exhaled  air  passed  under- 
neath the  jacket,  and  so  into  the  water.  That  was 
called  the  open  diving  dress.  It  was  very  popular, 
and  wa  s not  displaced  even  by  another  invention  of 
Mr.  Siebe  himself  without  some  objection  by  the 
old  divers.  Mr.  Siebe  afterwards  invented  what  is 
called  the  closed  diving  dress.  That  is  a helmet 
like  this,  with  a cuirass  and  apparatus  for  injecting 
and  extracting  air. 

We  have  no  great  advance  or  change  in  the 
method  of  diving  dress  until  1854,  and  then 
a Frenchman,  named  St.  Simon  Sicard,  com- 
menced to  use  compressed  oxygen.  My  friend 
Captain  Galton  to-day  told  me  that  he  was  con- 
versant with  a method  in  which  a bell  was  used 
with  compressed  air  or  oxygen  in  1844.  But, 
keeping  simply  to  the  dress  worn  by  divers  under 
water,  we  come  to  1854  before  we  get  to  St.  Simon 
Sicard,  who  made  a dress  much  after  the  manner 
of  an  ordinary  diving  dress,  but  he  carried  down 
with  that  oxygen  gas  compressed  under  six  atmo- 
spheres. He  also  carried  an  apparatus  by  which 
he  could  remove  the  carbonic  acid — so  that  he 
lived  in  an  atmosphere  of  oxygen  mixed  with 
return  air  of  oxygen  and  nitrogen  from  his  lungs. 
He  was  not,  I have  been  told,  so  successful  in  re- 
moving the  water  from  the  breath,  and,  therefore, 
the  apparatus  was  imperfect.  Those  who  used  it 
were  subjected  to  risk,  and,  for  that  reason, 
possibly,  it  was  never  brought  into  practice  after 
the  time  of  which  I speak,  and  then  only  at  various 
exhibitions.  I am  not  aware  that  any  deep  diving 
was  performed  in  Sicard’s  dress. 

We  now  come  to  the  dress  I am  going  to  bring 
before  you  to-day,  which  was  invented  by  Mr. 
Fleuss,  who  is  here,  and  who  will  show  you  all  the 


details  connected  with  it.  He  tells  me,  and  I 
entirely  believe  what  he  says,  that  his  invention 
was  worked  out  step  by  step  experimentally,  and 
without  reference  to  any  previous  invention.  And 
as  he  has  succeeded  in  removing  the  water  of  the 
breath,  we  may  say  that  this  dress  is  extremely 
complete. 

In  the  first  place  then,  Mr.  Fleuss  has  a helmet, 
and  within  that  a chamber  which  is  strong  enough, 
he  says,  to  bear  a pressure  of  16  atmospheres 
if  he  likes  to  put  on  so  much  pressure.  The 
space  is  one  fourth  of  a cubic  foot  in  size,  and, 
under  pressure,  he  can  introduce  sufficient  oxygen  in 
the  compressed  form  to  last  him  for  breathing 
purposes  for  five  hours.  lie  does  not  usually  do 
that  in  his  ordinary  experiments  ; he  introduces 
as  much  as  will  enable  him  to  breathe,  say  for  two 
or  three  hours.  Before  putting  on  this  helmet,  he 
puts  on  a cuirass  (Fig.  1*),  and  in  which  there 


Fig.  1. 


are  two  metal  chambers,  one  in  front  and  one  at 
the  back.  These  metal  chambers  are  fitted  with 
small  particles  of  porous  india-rubber,  which  is 
so  saturated  with  a solution  of  soda,  that  it  will 
absorb  very  rapidly  the  carbonic  acid  gas.  After 
the  cuirass  is  put  on,  and  the  dress  which  covers 
it,  so  as  to  shut  off  all  water,  he  puts  on  an  ori- 
nasal mask  (Fig.  2),  which  is  very  ingeniously  con- 
structed, and  adapts  itself  extremely  well.  It  is 
a mouth-piece  partly — not  altogether — original. 
In  the  early  days  of  anaesthesia,  when  we  were  be- 
ginning to  use  ether  and  chloroform,  the  late  Dr. 
Sibson  invented  an  ori-nasal  mask  for  that  purpose, 
which  is  nearly  the  same,  and  which  fits  very  cor- 
rectly. In  administering  the  chloroform,  the  vapour 
was  inhaled  from  one  aperture,  and  the  breath 
passed  out  through  another,  asyouseehere.  I made, 
afterwards,  a mask  very  similar,  which  has  been 
used  a great  many  times,  which  differs  only  in  that 
a valve,  made  of  india-rubber,  is  placed  above 


* This  block,  and  the  one  on  page  559,  have  been  kindly  lent, 
by  the  Editor  of  the  Graphic. 
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instead  of  at  the  side.  Mr.  Fleuss’s  mouth-piece  is 
made  of  leather.  It  fits  very  tightly  to  his  face, 
and  has  two  valves,  one  on  each  side.  These  valves 
open  inwards,  so  that  in  inspiration  he  draws  the 
air  inwards,  and  in  expiration  he  breathes  through 
this  ingenious  artificial  wind-pipe.  It  is  a very 
good  imitation  of  a wind-pipe  on  a large  scale,  and 
he  was  very  prudent  in  making  it  large  enough, 
for  we  found  originally  we  were  much  impeded 
by  making  too  small  a tube.  Mr.  Fleuss  also 
found  that  in  breathing  there  should  be  a 
large  tube,  and  he  has  made  it  large  accordingly. 
The  mask  is  placed  over  his  mouth  and  nose,  and 
is  tied  firmly  by  a band  which  goes  to  the  back  of 
j the  neck.  Its  exit  tube  passes  into  one  of  these 
1 chambers  containing  soda  within  the  cuirass. 

I When  he  exhales,  his  breath  passes  down  this 
! tube  into  the  first  chamber,  and  over  the  soda, 
then  through  another  tube  within  the  cuirass,  and 
through  the  second  chamber,  again  over  soda, 
finally  it  escapes  at  an  opening  near  the  shoulder 
into  the  helmet.  In  the  process  of  breathing 
through  these  tubes,  all  the  carbonic  acid  gas  of 
the  breath — all  that  is  poisonous — has  been  re- 
moved, reserving  something  else.  In  breathing, 
we  take  in  a certain  quantity  of  oxygen  with 
each  breath,  but  we  do  not  use  the  whole  of  it. 
There  is  a measure  of  reserve  oxygen  left  enough 
to  sustain  hfe  for  two  or  three  minutes,  if,  from 
any  accident,  we  are  removed  from  the  air.  There 
is  return  oxygen — oxygen  which  has  not  been  used 
in  the  lungs,  and  which  goes  back  into  the  helmet, 
and  is  used  again  for  breathing.  In  addition  to 
that,  there  is  the  nitrogen  which  dilutes  the  oxygen 
in  the  ordinary  atmosphere  to  the  extent  of  four 
parts  of  nitrogen  to  one  of  oxygen,  and  that 
nitrogen,  a negative  substance,  diluting  the 
oxygen,  all  passes  through  these  chambers  and 
comes  into  the  helmet.  Mr.  Fleuss  has  a tap  in 
the  helmet  by  which  he  can,  when  the  helmet  is 
adjusted  on  to  the  cuirass,  admit  oxygen  freely, 
so  that  it  can  commingle  with  the  nitrogen  and  the 
return  oxygen.  In  this  way,  within  the  helmet,  he 


is  always  making  a new  atmosphere  for  himself,  and 
that  is  the  principle  of  the  invention.  One  other 
improvement  he  has  made,  which  is  a very 
important  addition  to  previous  attempts  of  a 
similar  kind.  He  has  a little  space  at  the  lower 
part  of  the  soda-chambers  to  receive  the  water 
that  passes  by  the  breath  and  is  condensed.  There 
is  a perforated  dr  false  bottom  below,  and  a trough 
into  which  the  water  of  the  breath  falls,  and  so  he 
is  not  impeded  in  expiring  by  the  presence  of 
water.  The  next  best  step  in  the  process  will  be 
for  Mr.  Fleuss  to  show  us  how  he  charges  the 
helmet.  That  is  important,  as  proving  how 
quickly  he  can  charge  it  when  it  is  exhausted.  He 
can  charge  it  sufficiently  for  all  purposes  of  to-day 
in  three  minutes.  The  oxygen  is  brought,  con- 
densed in  an  iron  bottle,  by  Mr.  Orchard,  of  Ken- 
sington, and  by  a simple  connecting  tap  and  screw 
the  helmet  is  charged  from  the  bottle. 

I refer  ^specially  to  the  simplicity  of  this  plan, 
because  I am  anxious  that  the  apparatus  should  be 
introduced  into  fire -stations,  for  the  purpose  of 
enabling  firemen  to  enter  houses  on  fire,  when  it  is 
of  moment  that  a man  should  be  able  to  get  ready 
quickly.  The  condensation  of  oxygen  in  iron 
bottles  has  been  brought  to  such  perfection  in 
these  days  that  there  ought  to  be  no  difficulty  in 
always  having  a ready  supply  of  oxygen,  and  you 
will  see  the  rapid  manner  in  which  the  helmet  is 
charged.  Any  working  man,  after  two  or  three 
days’  practice,  could  learn  to  charge  the  helmet  in 
a few  minutes  for  any  purpose  for  which  it  might 
be  required. 

The  next  step  will  be  for  Mr.  Fleuss  to  put 
on  the  dress  and  show  how  he  prepares  himself. 
While  he  is  doing  that,  I will  narrate  to  you  some 
of  the  experiments  which  he  was  kind  enough  to 
allow  me  to  perform.  I have  to  thank  the  managers 
of  the  Eoyal  Polytechnic  Institution  for  their  kind- 
ness in  first  inviting  me  to  see  this  dress,  and  for  per- 
mitting me  to  perform  experiments  in  the  diving 
tank  ill  their  large  hall.  I first  thought  that  Mr. 
Fleuss  had  some  means  of  communicating  with 
the  outer  air,  but  that  theory  was  disproved,  and 
then,  from  physiological  knowledge,  I easily  dis- 
covered the  way  in  which  he  carried  out  his 
operations.  We  soon  understood  each  other,  and 
began  to  work.  My  object  was  to  find  out  whether 
healthy  life  would  be  in  any  way  impaired  by 
living  under  these  extraordinary  conditions,  in  an 
atmosphere  of  oxygen  artificially  mixed  with 
nitrogen.  The  first  observation  I made  was  on  the 
15th  of  November  of  last  year,  when  Mr.  Fleuss, 
in  the  course  of  one  of  his  usual  exhibitions  in  the 
tank,  went  to  the  bottom  of  the  tank,  and  remained 
under  water  for  an  hour.  The  diving  dress  was 
adjusted  at  6.33  p.m.,  and  then  Mr.  Fleuss  began 
to  breathe  through  the  apparatus.  The  question 
was  whether  the  temperature  of  the  body  would 
be  seriously  affected  by  stopping  for  an  hour 
under  water,  which,  at  this  period  of  the  year, 
was  about  three  degree  above  freezing  point.  At 
the  time  he  put  on  the  dress,  his  temperature 
was  quite  natural,  and  his  pulse  was  of  good 
strength  and  tone,  72  in  the  mmute.  He  said  he 
felt  the  water  colder  lower  down  than  he  did  at 
the  surface.  He  descended  at  6.40,  and  remained 
underwater,  at  the  depth  of  12  ft.,  precisely  one 
hour — that  is,  until  7.40.  He  walked  about  for 
the  greater  part  of  the  time,  picked  up  articles 
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that  were  thrown  into  the  water,  and  once  or  twice 
reclined  on  the  floor  of  the  tank.  At  the  end  of 
an  hour,  he  gave  the  signal  to  be  drawn  up,  the 
coldness  of  the  water  having  caused  numbness 
in  his  hands.  He  walked  up  the  steps,  carrying 
the  heavy  weights  of  116  lbs.  After  a short  delay, 
first  the  helmet  and  then  the  mouth-piece  were  re- 
moved. I found  the  pulse  120  in  the  minute,  and 
rather  feeble  ; but  there  was  no  sign  of  suffocation, 
nor  any  symptom  of  danger.  The  breathing  was 
quite  free.  The  temperature  of  the  body  was 
92*^’  Fahr.  He  attributed  the  quickness  of  the 
pulse  to  the  labour  of  carrying  the  weights  up  the 
ladder,  and  that,  no  doubt,  was  correct.  Seven 
minutes  later,  the  dress  was  removed,  and  warm 
clothing  put  on.  The  pulse  was  then  90,  and  the 
temperature  94® . The  natural  temperature  is  98  ’4®, 
Twenty  minutes  later,  the  pulse  was  80,  and  the 
temperature  had  risen  to  96®,  and  very  rapidly  all 
the  functions  became  again  perfectly  natural. 

We  have  here  a very  remarkable  experiment 
indeed,  showing  that  a man  can  live,  and  appa- 
rently suffer  no  damage  to  his  constitution,  6® 
below  the  natural  temperature,  for,  in  fact,  he  was 
at  92®  when  he  first  came  up.  I do  not  know  how 
long  that  state  could  be  maintained,  because  it  is 
against  previous  knowledge  and  theory  that  for 
any  length  of  time  life  can  be  maintained  at  that 
temperature.  As  regards  the  state  of  the  circu- 
lation, I found  that  it  was  a little  varied.  I took 
readings  of  the  pulse  with  a sphygmograph,  and 
found  it  varied,  but  not  materially.  The  jpulse 
was  made  quicker  and  the  strokes  shorter,  but  not 
iu  any  sense  to  cause  a suspicion  that  there  was 
any  danger  arising  from  the  experiment. 

On  the  25th  of  November  I made  another 
observation.  I filled  the  diving-bell  of  the  Poly- 
technic Institution  with  carbonic  acid  gas,  so  that 
nothing  could  live  in  it  a moment.  A light  was 
extinguished  the  instant  it  was  put  into  the  bell. 
Mr.  Fleuss  descended  beneath  the  bell,  and  then 
ascended  into  it,  and  sat  in  it  for  the  period  of 
twenty  minutes,  quite  protected  from  the  effects 
of  the  carbonic  acid  gas.  He  was  not  affected  in 
any  way  by  that  experiment.  His  temperature 
was  98®  when  he  went  into  the  bell,  and  his  pulse 
68  ; his  temperature  was  97^®  when  he  came  out, 
and  the  pulse  the  same  as  before — 68.  I next 
thought  it  would  be  well  to  try  if  vapours, 
that  were  of  a very  much  lighter  character  than 
.carbonic  acid  gas,  could  be  tested  in  a similar 
manner,  whether  they  would  in  any  degree 
permeate  through  the  apparatus  in  such  a way 
as  to  interfere  with  the  success  of  the  method. 
To  test  this,  I charged  the  diving-bell,  still  con- 
taining carbonic  acid,  with  an  atmosphere  of  amyl 
hydride — a very  light  gas,  which  passes  into  vapour 
below  the  temperature  of  the  hand.  No  more 
crucial  experiment  could  be  tried.  Mr.  Fleuss 
entered  the  bell  in  this  irrespirable  atmosphere, 
remained  20  minutes,  and  then  came  out  simply 
because  the  supply  of  oxygen  began  to  fail.  His 
temperature  on  going  in  was  98°,  and  his  tempera- 
ture on  coming  out  was  the  same.  His  pulse  was 
72  on  entering,  and  it  was  the  same  when  he  came 
.out.  In  a word,  he  was  unaffected  altogether  by 
an  atmosphere,  the  inhaling  of  which  would  have 
put  anyone  who  was  unprotected  to  sleep,  and 
probably  to  death,  in  60  seconds,  but  in  which  he 
lived  for  20  minutes  with  perfect  impunity. 


There  are  some  questions  now  which  arise  as  to 
how  long  a man  can  live  in  an  artificial  atmosphere 
made  in  the  manner  adopted  by  Mr.  Fleuss.  I must 
confess  at  once  that  the  atmosphere  is  not  strictly 
natural  when  we  compare  it  with  that  which  we 
breathe  ordinarily,  because  there  is  always  an 
excess  of  oxygen  in  the  helmet.  Of  that  I think 
there  can  be  rio  doubt.  Mr.  Fleuss  himself  has 
two  modes  of  determining  what  quantity  of  gas  he 
requires  from  the  helmet.  If  he  feels  that  he  has 
pressure  on  the  drums  of  the  ears  he  knows  he  has 
too  much  gas.  If  he  feels  that  he  has  a slight 
sense  of  suffocation,  then  he  knows  he  has  too 
little  gas.  By  the  regulating  tap  he  lets  in  or 
lets  out  the  gas  at  pleasure.  He  is  living  in  an 
excess  of  oxygen  gas;  and  some  years  ago  it  would 
have  been  said  that  that  was  a condition  which  was 
incompatible  with  life — certainly  incompatible  with 
healthy  life — and  a very  curious  volume  of  research 
would  have  to  be  followed  out  by  the  scholar  to 
see  how  this  has  been  discussed,  independently  of 
Mr.  Fleuss’s  experiments.  Priestley,  who  discovered 
oxygen  gas,  thought  life  could  be  sustained  in  it. 
Beddoes,  who  succeeded  Priestley,  held  much  the 
same  opinion,  but  later  on  some  experimentalists 
found  that  when  animals  were  placed  in  oxygen  gas, 
and  lived  in  it  for  a considerable  time,  they  went  to 
sleep.  One  of  the  most  distinguised  members  of 
the  profession  of  medicine  of  this  country.  Sir  Ben- 
jamin Brodie,  in  connection  with  Mr.  Brough- 
ton, who,  I believe,  still  lives,  made  a very 
elaborate  series  of  researches  on  this  question. 
They  placed  animals  in  a bell  charged  with  pure 
oxygen  gas,  put  potash  water  beneath  a false 
shelf,  and  had  an  arrangement  by  which  they 
could  wash  the  air  constantly  with  the  potash 
water,  so  as  to  remove  all  the  carbonic  acid  from 
the  atmosphere.  The  animals  placed  in  this  con- 
dition went  to  sleep,  and  died  away  in  a very  gentle 
and  pleasant  sleep.  So  it  got  into  the  text-books, 
that  oxygen  gas  is  a narcotic  poison,  although  not 
an  irritant  narcotic,  killing  with  convulsions  or 
other  violent  symptoms.  But  in  my  early  career 
in  1852,  it  occurred  to  me,  on  reading  these 
experiments,  that  the  experimentalists  had  not 
removed  all  the  carbonic  acid,  and  I thought 
that  the  carbonic  acid  was  the  cause  of  the 
sleep  in  these  animals.  To  be  quite  sure  of 

the  matter,  and  to  know  how  the  experiments 
were  performed,  I called  on  Sir  Benjamin  Brodie, 
who  was  kind  enough  to  see  me,  and  he  told  me 
that,  in  his  opinion,  it  was  quite  impossible  that 
the  animals  died  from  carbonic  acid,  and  he 
adduced  the  evidence  of  Professor  Brande,  of  the 
Eoyal  Institution,  who  had  made  an  analysis 
of  the  oxygen  from  the  chambers,  and  declared 
that  there  was  no  carbonic  acid  present.  I then 
went  to  work  in  a different  way  to  what  had  before 
been  done.  I placed  warm-blooded  animals  in  small 
glass  houses  to  breathe  pure  oxygen,  but  instead 
of  removing  the  carbonic  acid  in  the  way  above 
named,  I passed  the  oxygen  in  a constant  current 
through  the  houses  in  which  the  animals  lived,  so 
that  the  oxygen  was  always  freshly  supplied,  and 
the  carbonic  acid  was  removed  as  it  was  formed. 
In  this  manner  I found  the  oxygen  was  not  a poison 
at  all;  at  the  ordinary  temperature  of  65®  to  70®  an 
animal  would  live  just  as  well  in  this  oxygen  gas 
as  in  the  common  atmosphere.  I found,  however, 
that  if  there  was  a difference  in  the  temperature — 
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if  the  temperature  were  much  lowered — then  the 
peculiar  sleep  came  on ; while  if  the  temperature 
■were  raised  to  summer  heat,  then  there  was  an 
increased  oxidation  in  the  animal’s  body,  so  that 
a great  deal  of  food  was  required,  and  wasting  was 
very  easily  induced.  Beyond  these  two  facts  of  the 
influence  of  heat  and  cold,  however,  I found  that 
oxygen  gas  was  not  a poison. 

Curiously  enough,  another  observation  came 
before  me.  It  was  a very  expensive  experiment 
I to  make  80  or  100  gallons  of  pure  oxygen  a 
' day,  and  pass  it  through  these  chambers  to  be 
lost,  so  it  struck  me  one  day  that  I would  save 
the  oxygen  which  passed  over  from  the  chamber, 
and  would  use  it  again.  I therefore  received  the 
oxygen  into  another  reservoir,  after  it  had  passed 
through  the  chamber  in  which  the  animals  lived, 
and,  having  thoroughly  washed  it  from  carbonic 
acid,  and  every  other  foreign  product  that  could 
be  conceived,  I used  it  again.  To  my  great  sur- 
prise, I discovered  that,  after  being  used  twice 
in  this  manner,  the  oxygen  lost  the  power  of 
' sustaining  life  so  well  as  when  freshly  made.  'NYhy 
such  should  occur  is  yet  a mystery.  Whether 
some  narcotic  product  is  produced  by  the  animal 
which  diffuses  through  the  oxygen,  and  which  is 
not  detectible,  or  whcLli-'r  the  oxygen  itself  is 
changed  in  character  by  being  breathed  by  the 
animals  and  exhaled,  I cannot  answer.  But 
another  result  came  out,  and  it  was  this:  that  if 
the  oxygen  which  had  been  devitalised,  to  use  a 
common  term,  were  charged  with  electricity, 
simply  by  passing  electric  sparks  through  it  from 
an  induction  coil,  or  a frictional  machine,  it  imme- 
diately had  restored  to  it  its  -vital  power,  so  that 
the  animals  lived  as  vv’ell  then  as  they  did  in  the 
fresh  oxygen. 

We  may,  therefore,  say  that,  except  under  the 
extreme  conditions  of  extreme  heat  and  cold,  Mr. 
Fleuss’s  system  is  a perfectly  safe  one  for  life, 
r always  supposing  that  he  makes  his  oxygen  fresh 
I on  every  occasion,  as  he  now  does. 

My  researches  on  oxygen  led  me  to  another 
> inquiry,  viz.,  as  to  what  was  the  use  of  nitrogen 
I in  the  atmosphere.  We  know  that  nitrogen  exists 
t in  the  proportion  of  four  parts  to  one,  and  the 
I common  impression  has  been  that  it  is  necessary 
■ in  the  air,  to  dilute  the  oxygen,  and  that  the 
oxygen  would  actually  destroy  life  if  it  were  not 
diluted.  My  theory  is,  that  there  is  another  inten- 
tion for  the  presence  of  the  nitrogen— a theory  I 
brought  out  in  the  year  1869.  My  idea  is  that 
nitrogen  is  present  to  meet  the  variations  of  tem- 
perature. For  instance,  if  1 took  an  animal  from 
a temperature  of  60°,  and  placed  it,  not  in  cold 
oxygen,  but  in  cold  common  air  at  30°  ; if  I fed  it 
well,  and  covered  its  body  closely ; if,  in  fact,  I 
placed  it  in  the  condition  of  a well-fed  Esquimaux, 
I found  the  animal  would  want  to  take  largely  of 
food — would  begin  to  make  an  excess  of  carbonic 
acid ; and,  if  only  fed  as  at  60°,  would  commence 
to  waste.  The  reason  for  this  is,  that  the  oxygen 
is  abundant  in  the  air,  and,  at  the  same  time,  is 
sufficiently  diluted  to  be  able  to  combine  with  the 
blood  and  the  tissues,  and  the  result  is  a greater 
production  of  primary  force,  by  which  the 
animal  is  enabled,  when  well  fed,  to  sustain  the 
effects  of  the  surrounding  cold.  If,  from  this 
I.  extreme  degree  of  cold,  I move  the  animal  to  a 
^ temperature  of  70°,  still  supplying  it  with  common 


air,  I find,  if  food  be  kept  up,  and  all  else  be  equal, 
the  animal  ceases  to  crave  so  much  for  food,  pro- 
duces less  carbonic  acid,  and,  with  decreased  waste, 
tends  to  grow  fat.  The  reason  for  this  is,  that 
the  oxygen  diluted  still  for  ready  combination,  does 
not  meet  the  blood  with  the  same  degree  of 
pressure,  and  the  result  is  that  the  animal,  which  in 
the  warmer  medium  does  not  require  so  free  a pro- 
duction of  force,  produces  less  force.  If,  in  re- 
peating these  experiments,  I use  pure  oxygen 
instead  of  common  air,  the  animal  at  the  lower 
temperature  will  want  no  food,  will  make  a 
minimum  of  carbonic  acid,  and  will  sleep  and  die 
from  not  burning  ; while  the  animal  in  the  higher 
temperature  will  eat  ravenously,  get  very  hot,  pro- 
duce an  excess  of  carbonic  acid,  and,  if  not  largely 
supplied  with  food,  would  die  from  waste.  The 
differences  in  the  result  of  these  experiments,  as 
compared  with  those  related  before,  are  due  to  the 
absence  of  the  equalising  nitrogen,  which,  existing 
in  the  proportion  of  four  to  one  in  common  air, 
resists  just  in  that  proportion  the  excessive  action 
both  of  heat  and  cold. 

The  practical  application  of  these  princijdes 
to  Mr.  Fleuss’s  app>aratus  is,  that  there  would 
be  some  degree  of  danger  in  using  it  in  ex- 
treme cold  or  in  extreme  heat.  The  waste 
would  be  excessive  in  extreme  heat,  and  that 
would  lead  to  exhaustion.  In  long-continued 
extreme  cold,  the  temperature  of  the  body  would 
go  down,  and  there  would  be  danger  from  that 
cause.  I observed  that  was  the  case  in  the 
first  observation  made  on  Mr.  Fleuss.  The 
temperature  went  down  to  92°,  and  the  wonder 
was  he  could  live  so  well  in  that  temperature. 
Below  th'it,  it  would  not  be  safe,  in  my  opinion, 
to  use  this  apparatus  in  the  manner  in  which  it  is 
now  brought  forward. 

For  the  use  to  which  Mr.  Fleuss’s  apparatus  may 
be  applied,  I think  some  improvements  admit  of 
being  made.  It  strikes  me  that  a feeding  apparatus 
might  be  introduced.  Mr.  Fleuss  says  he  can  live 
in  it  as  long  as  he  can  go  without  food ; and  I 
think,  if  there  were  a bottle  containing  food — 
liquid  meat,  or  milk — within  the  cuirass,  and  a 
tube  were  passed  upward  through  the  mouth- 
piece, so  as  to  come  to  the  mouth,  he  might  very 
easily  take  food  and  stop  for  a longer  period 
under  the  water,  perhaps  for  eight  or  ten  hours. 
Another  improvement  which  might  be  made  would 
be  specially  useful  for  mines — that,  viz.,  of  having  a 
telephonic  arrangement,  so  that  he  could  com- 
municate with  those  above  by  means  of  connecting 
wires.  Those  are  improvements  which  I think  the 
apparatus  will  admit  of  in  the  future. 

The  conclusion  we  may  arrive  at  is  that  wo 
have  an  apparatus  now  at  our  command  in  wTdeh, 
under  certain  conditions,  a man  can  live  for  a long 
time  under  water,  and  be  capable  of  carrying  ou"t 
active  movement  with  perfect  freedom,  in  which 
also  a person  can  enter  into  an  irrespirable  gas. 
The  apparatus  may  be  used  for  diving,  but  how 
far  it  will  extend  for  that  use  exclusively,  has  to  be 
proved.  There  is  a great  difference,  I under- 
stand, amongst  divers  as  to  the  distance  below 
water  at  Vvduich  Mr.  Fleuss  can  work  with  his 
apparatus.  He  himself  has  been  25  feet  under 
water  wuth  it,  and  has  felt  no  embarrassment. 
He  has  vmlked  400  yards  under  water  and  felt 
no  embarrassment;  but  v/hether  he  can  go  to  the 
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great  depths  ■which  some  divers  have  gone  "with 
the  ordinary  dress,  is  a matter  -which  remains  yet 
for  inquiry.  It  may  interest  you  to  kno-w  to  -what 
depths  divers  can  go.  Mr.  Siebe  has  related  that 
one  diver,  named  Hooper,  descended,  near  Cape 
Horn,  actually  to  the  depth  of  200  feet,  and 
remained  working  for  42  minutes  ; the  ex- 
tremest  depth  to  which  a man  has  descended. 
That  man,  it  is  said,  descended  seven  times,  and 
remained  under  water  42  minutes  each  time. 
The  statement  has  not  been  confirmed  by  after- 
experiments, perhaps  because  no  one  has  had 
occasion  to  go  to  such  a depth,  but  the  very  able 
writer  of  the  article  on  diving  in  the  “Encyclopaedia 
Britannica”  shows  most  distinctly  that  in  some 
experiments  made  in  Scottish  waters,  a depth  of  86 
feet  was  obtained  by  the  divers;  so  that  we  may  be 
quite  sure,  from  the  observations  then  made,  that 
86  feet  is  an  attainable  depth.  On  theoretical 
grounds,  Mr.  Fleuss  ought  to  do  the  same,  but  he 
has  yet  to  win  his  spurs,  to  show  that  he  can  descend 
to  that  depth,  and  perform  work  the  same  as  divers 
can  who  are  supplied  with  air  through  a tube 
from  above. 

Whether  the  invention  is  to  be  useful  in  the  way 
of  a diving  apparatus  or  not,  certain  it  is,  it  may 
be  very  useful  for  many  other  purposes.  It  may 
be  extremely  useful,  I think,  for  entering  into 
houses  that  are  on  fire,  and  my  suggestion  will  be 
that  a dress  be  made  of  very  light  material 
for  this  purpose,  and  of  a fire-proof  material. 
That  is  to  say,  perhaps  a felt  dress,  saturated 
in  nephate  of  ammonia,  and  made  in  such  a way 
that  the  limbs  can  move  easily  in  it.  Then  I see 
no  reason  why  a man  should  not  enter  into  a burn- 
ing house  and  fetch  out  persons  who  are  being 
burnt  or  subjected  to  danger,  without  any  danger 
at  all,  in  so  far  as  the  bad  air  is  concerned.  Of 
course  he  could  not  resist  great  heat,  nor  the 
danger  from  falling  materials,  but  he  would 
resist  the  suffocating  smoke  and  air.  I believe 
that  this  will  be  one  of  the  most  admirable 
contrivances,  and  I should  expect  that  the  day 
will  come  when  every  fire-engine-room  in  Lon- 
don will  be  supplied  with  one  of  them.  Again,  I 
think  the  apparatus  may  be  used  with  great  effect 
in  mines.  I have  already  shown,  by  an  experiment 
with  Mr.  Fleuss,  in  the  most  crucial  form,  that  he 
can  live  in  the  most  active  narcotic  atmosphere. 
That  he  could  be  let  down  into  a mine  at  any  time 
after  an  explosion  and  traverse  wherever  he  could 
see,  and  ascertain  what  persons  were  there,  and 
render  assistance,  I have  not  the  slightest  doubt. 
He  could  do  that  to  any  extent,  if  he  could  carry 
a light.  There  an  improvement  wants  to  be 
brought  forward  again,  a light  that  will  illuminate 
all  round,  and  yet,  at  the  same  time,  not  set  fire  to 
explosive  gas.  Once  more,  he  could  enter  wells 
and  places  where  carbonic  acid  is  being  given  off 
freely.  The  dogs  in  the  Grotto  del  Cane  die 
rapidly  when  they  are  put  on  the  floor ; Mr.  Fleuss 
could  lie  down  in  the  place  all  day,  if  he  could  feed 
himself,  quite  safely. 

In  conclusion,  let  me  put  before  you  one  demon- 
stration. I have  been  favoured  by  the  Eoyal 
Institution  with  the  loan  of  the  glass  chamber  in 
which  Professor  Tyndall  made  the  experiment  of 
entering  into  smoke,  using  a filter-mask  over  his 
mouth.  That  chamber,  which  has,  I suppose,  a 
capacity  of  about  45  cubic  feet,  has  been  charged 


with  carbonic  acid.  The  whole  of  the  atmospheric 
air  in  it  may  not  be  removed,  but  like  the  lower 
part  of  the  Grotto  del  Cane,  nothing  could  live  in 
it.  Mr.  Fleuss  will,  however,  go  into  it  and  set  us  i 
at  defiance,  for  he  cares  nothing  about  an  atmos- 
phere of  that  kind. 

[Mr.  Fleuss  went  into  the  chamber  of  carbonic 
acid  gas,  and  remained  a considerable  time.] 

There  is  one  further  advance  which  will  pro-  | 
bably  be  made  on  this,  and  that  will  be  to  fit  up  a | 
small  submerged  vessel  with  propelling  power,  so  ' 
that  men  may  live  in  it  under  water  and  pass  i 

beneath  the  sea  considerable  distances,  carrying 
with  them  their  own  atmosphere  and  food.  When 
I once  said  that  a great  branch  of  geographical 
discovery  made  by  the  Salutlanders  was  the  ex- 
ploration of  the  floors  of  the  great  depths,  I was 
very  much  laughed  at ; now,  I think  the  laugh  is 
going  to  be  on  my  side,  and  that  that  achievement 
will  even  come  to  pass  in  the  course  of  the  next 
half  century. 

It  remains,  sir,  for  me  only  to  express  to  Mr. 
Fleuss  our  debt  of  gratitude,  not  only  that  he- 
should,  with  great  labour,  trouble,  and  expense, 
have  worked  out  this  ingenious  apparatus  to  such, 
perfection,  but  that,  he  should  also,  with  true 
English  courage  and  pluck,  have  been  himself  the 
first  to  experiment  with  it,  and  to  enter  into  deep 
water,  not  knowing  whether  he  should  come  out 
alive  from  the  trial.  It  has  been  to  me  a work  of 
much  pleasure  indeed,  and  I esteem  it  an  honour 
to  be  connected  with  this  apparatus,  by  givmg  the 
first  lecture  on  what  I am  quite  sure  will  lead  to  a 
new  era  in  the  art  of  living  in  factitious  gases,  and 
beneath  the  sea. 

A vote  of  thanks  was  passed  to  Dr.  Eichardson  at 
the  conclusion  of  the  lectm’e. 


INDIAN  SECTION. 

Friday,  May  7,  1880  ; Sir  William  Eose 
Eobinson,  K.C.S.I.,  in  the  chair. 

The  paper  tead  was — 

AGEICULTUEE  IN  THE  MADEAS 
PEESIDENCY. 

By  W.  R.  Robertson,  M.R.C.A. 

The  peculiarities  of  the  physical  geography  of 
Madras,  and  of  the  State’s  administration  of  the 
land,  influence  so  greatly  the  character  of  the 
agricultural  practice  of  the  country,  that  I must,  I 
regret,  trouble  you  with  a good  deal  more  on  these 
subjects  than  otherwise  I should  have  considered 
necessary. 

Physical  Aspects,  Soils,  Climate,  &c. 

The  Madras  Presidency  is  the  most  southern  of 
the  provinces  of  India.  Its  northern  boundaries 
are  only  about  16  degrees  north  of  the  equator, 
and,  consequently,  the  climate  is  extremely  hot. 
The  province  inciudes  a greater  area  than  Great 
Britain  and  Ireland  together,  v/^hile  it  has  a popu- 
lation almost  as  numerous  as  these  countries. 

The  eastern  and  southern  portions  of  the  Presi- 
dency are  very  flat,  forming  vast  plains,  broken  in 
a few  places  by  low  ranges  of  hills.  Near  the  coast 
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the  land  is  only  slightly  raised  above  the  sea  level,  | 
but  inland  and  northward  it  gradually  rises  until 
it  forms  extensive  uplands,  with  an  elevation  of 
from  1,500  to  2,000  feet.  On  the  western  side  of 
the  province,  and  following  the  general  coast-line, 

I there  are  extensive  ranges  of  high  mountains ; the 
I Pulney  hills,  the  Sheveroy  hills,  andtheNeilgherry 
! hills  are  branches  of  these  ranges.  There  are 
,j  several  other  ranges  of  hills,  but  they  have  a low 
1 elevation,  and,  unlike  the  higher  ranges,  are  either 
I quite  bare,  or  are  only  scantily  covered  with  scrub 
I j angle.  These  lower  hills  are  usually  uninhabited, 

I but  on  the  higher  mountains  there  are  several 
f thriving  European  settlements,  the  climate  being 
I remarkably  well  suited  to  the  European  constitu- 
L tion.  It  is  on  the  sides  and  summits  of  these 
|i  higher  mountains  that  tea,  coffee,  and  cinchona 
I grow. 

The  mountain  ranges  consist  chiefly  of  granite 
; rocks,  the  decomposition  of  which,  especially  when 
i potash-felspar  is  present,  affords  a good  soil.  The 
j minor  ranges  of  hilh  are  composed  generally  of 
I syenite  and  quartz  rocks;  the  former,  on  decay, 

[ yield  a moderately  good  soil,  but  the  soils  formed 
I by  the  decomposition  of  the  quartz  rocks  are 

I inferior,  and,  when  unmixed,  are  quite  sterile.  A 

I considerable  area  of  country  is  covered  by  sedentary 

I soils,  derived  from  inferior  rocks ; the  soils  of  the 
I ujdands  are  chiefly  these.  The  lower  situated  land 
consists,  usually,  of  transported  soils,  formed  of  the 
disintegrated  portions  of  rocks  of  various  forma- 
I tions,  with  varying  proportions  of  organic  matter ; 

I these  soils  are  usually  alluvial,  being  composed  of 
I materials  that  have  been  washed  off  higher  land 
I during  and  after  heavy  rains,  and  afterwards 
1 deposited  from  the  water.  From  the  low  position 
I of  alluvial  land  generally,  water  can  be  very  readily 
I brought  to  it,  and  such  land  constitutes  the  gz-oater 
I portion  of  the  irrigated  area.  The  land  thus  best 
I fitted,  both  chemically  and  physically,  to  dispense 
I with  the  aid  of  irrigation  water,  gets  most  water; 

I the  poor  uplands,  that  are  robbed  of  fertilising 
I n/atter  by  every  heavy  shower,  seldom  getting  any 
I aid  from  irrigation,  from  the  difficulty  and  expense 
i of  conducting  the  water  to  the  height  required. 

A black  soil  prevails  extensively  in  many  parts 
cf  Madras,  which  resembles  very  closely  the  black 
I soils  of  Russia.  The  origin  of  this  soil  is  involved 
I in  great  uncertainty,  but  it  is  usually  supposed  to 
I have  been  deposited  under  water.  This  black  soil 
[ is  found  in  isolated  patches  of  only  a few  acres, 

I and  also  forming  extensive  jjlains  of  many  miles 

I in  extent.  Being  moderately  fertile,  and  possessing 
I great  powers  of  absorbing  and  retaining  moisture, 
j this  soil  is  much  valued  by  native  cultivators, 

I chiefly  for  growing  cotton;  hence  the  name,  “black 
I cotton  soil,”  by  which  it  is  generally  known. 

Another  important  variety  of  soil  that  prevails 
I extensively  in  some  parts  of  the  peninsula  is  a 
! volcanic  soil,  of  a red  or  chocolate  colour.  It  is 
I usually  fertile,  easily  worked,  and  is  fitted  for  all 
I kinds  of  crops  suited  to  the  climate. 

As  I have  already  noticed,  however,  inferior 
I floils,  derived  chiefly  from  quartz  rocks,  prevail 
I far  the  most  extensively  throughout  South  India, 

I and  it  is  soils  of  this  class  which  constitute  the 
greater  part  of  the  land  that,  in  recent  years,  has 
been  added  to  the  arable  area,  and  which,  being 
! tilled  in  the  same  rude  way  as  the  better  soils,  that 
X>reviously  only  were  cultivated,  has  failed  so 


utterly  in  yielding  crops  that  repaid  cultivation 
expenses,  whenever  the  seasons  have  been  at  all 
unfavourable. 

The  general  slope  of  the  country  is  towards  the 
east,  all  the  chief  rivers  flowing  into  the  Bay  of 
Bengal.  With  the  exception  of  the  half-dozen 
large  rivers,  the  rivers  of  Madras  seldom  continue 
to  flow  for  a period  longer  than  four  or  five  months 
after  the  rains  of  the  monsoon.  All  the  rivers 
contribute  largely  to  furnish  the  water  required 
for  irrigation,  though,  in  some  instances,  not 
nearly  to  the  extent  possible.  The  large  rivers 
depend  chiefly  on  the  rains  of  the  south-west  mon- 
soon for  thelf  5U2')piii-s^  I should  mention  that 
Madras  enjoys  two  monsoohS)  the  south-west  and 
the  north-east.  During  the  south'^ west  monsoon, 
the  rainfall  is  very  great ; but  the  heavy  rains  do 
not  extend  far  inland,  the  greatest  portion  of  the 
watery  vapour  brought  by  the  monsoon  winds 
being  intercepted  and  condensed  by  the  western 
mountain  ranges,  on  the  w*est  slopes  of  which,  and 
on  the  strip  of  country  near  the  coast,  the  rain  is 
precipitated  in  torrents.  The  average  annual 
rainfall  at  some  of  the  stations  in  the  country  west 
of  the  mountains  is  as  much  as  150  inches,  while, 
on  the  opposite  side  of  the  mountains,  30  or  40 
miles  away,  the  fall,  in  some  instances,  is  not  more 
than  from  25  to  30  iuches  in  the  year.  However, 
the  crops  raised  on  a considerable  extent  of 
country  depend  on  the  rains  of  the  south-west 
monsoon.  The  monsoon  begins  to  blow  about  the 
middle  of  May,  and  continues,  with  varying  force, 
until  the  middle  or  the  end  of  July. 

The  north-east  monsoon  begins  to  blow  about 
the  middle  of  October;  the  wind  comes  laden  with 
watery  vapour,  gathered  in  passing  over  the  Bay 
of  Bengal,  and  discharges  the  heaviest  portion  of 
this  burden  on  the  coast  districts,  the  amount  of 
rain  }3recii)itated  being  less  and  less  as  the  wind 
j)rogresses  across  the  Presidency  — some  of  the 
inland  districts  thus  not  getting  more  than  15 
inches,  v/hile  those  at  the  coast  get  as  much  as 
35  inches.  This  monsoon  ceases  about  the  middle 
of  December. 

A small  area  of  country  is  partially  watered  by 
the  rains  of  both  monsoons,  but  both  rains  cannot 
always  be  relied  on.  It  is  only  when  either  mon- 
soon is  unusually  heavj’-  that  the  rains  overlap  to 
an  extent  suflicient  to  meet  the  requirements  of 
agriculture. 

The  cropping  season,  in  different  parts  of  the 
Presidency,  begins  with  the  advent  of  the  mon- 
soon that  x^ortion  of  country  is  under.  In  the 
western  and  north-western  portions,  the  sowing 
season  is  in  May  and  June,  and  the  harvest  takes 
place  in  October  and  November ; while,  in  the 
eastern  and  southern  parts  of  the  Presidency,  the 
sowing  season  is  September  and  October,  and  the 
harvest  is  gathered  in  February  and  March. 

The  unequal  distribution  of  the  rainfall,  rather 
than  deficiency,  is  generally  what  agriculture 
suffers  from.  The  driest  district  in  the  Presidency 
has  an  average  annual  faU  of  over  20  inches,  while 
12  of  them  have  a yearly  fall  of  more  than  35 
inches;  one  having  an  average  fall  of  110  inches, 
and  another  150  inches. 

It  is  a very  common  experience,  in  South 
India,  for  the  country  to  suffer  from  drought 
and  flood  within  the  same  month ; that  is, 
a severe  drought  may  extend  over  twenty-nine 
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days  of  the  montli  and  on  the  thirtieth  day  there 
may  be  a downpour  of  rain,  flooding  all  the  low- 
lying  country.  It  is  this  uncertainty  in  the  fall  of 
the  rain,  that  necessitates  the  employment  of  tanks 
for  storing  the  surplus  rain  of  one  period  for  use  at 
other  periods.  Unfortunately,  no  satisfactory  pro- 
vision has  yet  been  made,  except  as  regards  small 
areas  of  country,  for  storing  the  surplus  water  of 
the  rainfall ; and  hence  a very  large  proportion  of 
the  water  that  thus  falls  is  unutilised,  and  flows 
away  into  the  sea.  To  store  all  the  surplus  water 
that  falls  in  rain  would  be  impracticable,  but  a 
very  much  larger  quantity  might  be  stored  than 
there  ever  is  now.  This  matter  demands  the  most 
serious  attention  of  all  interested  in  the  welfare  of 
South  India. 

As  I have  before  noticed,  the  temperature  is 
always  high  throughout  Madras,  the  mean  daily 
temperature  in  the  shade  varying  from  75  to  90 
degrees  in  the  year.  The  thermometer,  freely  ex- 
posed to  the  sun,  will  sometimes  register  as  high 
as  from  150  to  160  degrees.  On  the  hill  plateaus,  at 
elevations  over  6,000  feet,  the  average  temperature 
is  about  30  degrees  lower  than  on  the  plains.  It  is 
the  continued  heat,  rather  than  the  occasional  great 
heat,  that  proves  so  hurtful  to  the  health  of 
Europeans  who  are  obliged  to  reside  on  the  plains. 
There  is  no  really  cold  season  in  Madras,  though 
the  weather  in  December,  January,  and  February 
is  usually  very  agreeable,  after  the  great  heat  of 
the  other  months.  Of  course,  no  European  could 
with  safety  employ  himself  in  out-of-door  agricul- 
tural duties  during  the  whole  day,  at  any^  time 
during  the  year,  on  the  plains. 

The  beneficial  influences  that  forests  have  on  the 
climate  of  tropical  countries  is  well  known.  In 
Madras,  unfortunately,  there  is  comparatively  but 
a small  area  under  forests,  and  this  is  chiefly  on 
the  slopes  of  the  higher  mountains.  There  are  on 
the  plains  considerable  tracts  under  scrub  jungle, 
but  the  area  so  occupied  is  being  rapidly  lessened. 
During  the  last  twenty-five  years,  fully  eight 
million  acres  of  land,  partially  covered  by  this 
scrub  jungle,  has  been  cleared  and  brought  under 
the  plough.  The  effect  of  these  extensive  clearings 
cannot  but  be  prejudicial  in  lessening  the  amount 
of  moisture  in  the  air  and  soil,  for  the  land  is  only 
shallow  ploughed,  and  is  under  crop  only  for 
about  five  months  in  the  year ; thus  being  quite 
bare  about  seven  months  in  the  year.  Engineers 
say  that,  after  heavy  rain,  water  flows  off  the  land 
in  certain  localities  far  more  rapidly  now  than 
formerly,  and  that  the  arches  of  many  railway 
bridges,  which  at  one  time  were  sufficiently  large, 
are  now  too  small  for  the  flooded  state  in  which 
the  rivers  occasionally  get.  And  ryots  assert  that 
many  rivers,  which  formerly  flowed  for  five  months, 
now  rarely  flow  for  more  than  from  three  to  four 
months  in  each  year.  There  can  be  no  doubt 
whatever  but  that  the  conversion  of  jungly  tracts 
into  half-tilled  arable  land — that  lays  bare  during 
more  than  half  of  the  year — must  facilitate  the 
passage  of  the  water,  that  falls  on  the  land  during 
heavy  rains,  into  the  bed  of  the  nearest  stream. 
Deeper  tillage,  and  the  employment  of  organic 
manure  in  manuring  the  land,  would  enable  such 
soils  to  take  up  and  hold  a much  larger  quantity 
of  water  than  is  possible  under  present  circum- 
stances. Not  only  is  much  water  now  lost,  that 
the  land  might,  under  good  treatment,  absorb  and 


store,  but  disastrous  floods  are  sometunes  pro- 
duced. 

The  Administration  of  the  Land  by  the 
State. 

The  average  gross  revenue  obtained  by  the  State 
annually  from  the  land— as  rent,  quit  rent,  &c. — is 
four  million  pounds,  or  fully  half  of  the  gross 
annual  revenue  from  all  sources.  The  estimated 
area  of  the  Presidency  is  eighty-four  million  acres,, 
of  which  about  twenty- one  million  acres  are  held 
under  the  zemindari  tenure.  The  reinamder  of 
the  area  is  classed  as  inam  land  and  ryotwari 
land ; about  eight  million  acres  under  the  former, 
and  fifty-five  million  acres  under  the  latter. 

Zemindari  estates  are  usually  very  extensive, 
sometimes  comprising  hundreds  of  square  miles  of 
country.  The  land  is  held  by  the  zemindar,  subject 
to  the  due  payment  of  a fixed  sum  annually  to  the- 
State;  this  sum  is  usually  far  below — sometimes 
not  more  than  30  per  cent. — the  amount  the  land 
would  yield  if  it  were  let  direct  to  the  cultivators. 
Some  of  the  great  estates  were  in  existence  when 
the  country  first  came  under  British  rule,  but 
others  have  been  established  since,  under  the 
belief— long  ago  proved  to  have  been  erroneous — 
that  the  zemindars  thus  created  would  constitute 
a class  somewhat  resembling  the  country  gentle- 
men of  England,  and  would  live  on  their  estates, 
and  use  their  best  endeavours  to  secure  the  im- 
provement of  the  land.  These  expectations  have- 
not  been  realised.  Zemindars  take  but  little 
interest  in  agricultural  pursuits  ; indeed,  it  would, 
be  difficult  to  point  to  a single  zemindar  in  Madras 
who  acts  up  to  what,  in  this  country,  is  considered 
to  be  the  duty  of  the  landed  proprietor  who  rents 
his  land  to  tenants  for  cultivation ; and  the  zemin- 
dari tenants,  it  must  be  remembered,  are  almost 
exclusively  tenants-at-will,  without  any  rights 
that  they  can  enforce.  The  condition  of  the 
country  under  the  zemindari  tenure  is  in  no 
respect  superior — indeed,  is  frequently  inferior — to- 
that  of  the  country  held  under  the  ryotwari 
tenure,  which,  acre  for  acre,  yields  the  State  a 
very  much  larger  revenue. 

Inam  land  is  land  held  subject  to  the  payment 
of  a small  (usually  nominal)  quit  rent,  granted  in 
recognition  of  services  done  the  State.  A large 
number  of  these  grants  were  made  by  former  Go- 
vernments. There  is  nothing  to  distinguish  the- 
farming  of  the  inam  land  from  that  of  the  land 
under  other  tenures. 

The  ryotwari  tenure  is  now  the  chief  land  tenure- 
of  the  Presidency.  Under  this  tenure,  the  land  is- 
rented  direct  from  the  State.  Possession  of  the- 
land  can  be  retained  only  as  long  as  the  rent  is 
regularly  paid.  When  the  rent  falls  into  arrears,  it 
is  usually  recovered  (with  all  charges,  and  interest 
at  six  per  cent.)  by  the  rent-collector  selling  the 
right  of  occupation  of  the  holding  to  the  best 
bidder,  as  well  as  the  personal  property  and  live- 
and  dead  stock  of  the  defaulter.  When  these- 
measures  do  not  suffice,  the  debtor  is  imprisoned, 
when  (if  he  has  any  friends,  or  any  credit)  he 
usually  manages  to  find  the  money  needed.  Im- 
prisonment does  not  extinguish  the  debt. 

The  ryot  is  permitted  to  sell,  lease,  or  mortgage 
his  right  of  occupation,  but  the  State  gives  him  no 
title-deeds ; he  is  furnished  with  a puttah,  but 
ffijs  (in  the  law  courts)  i§  considered  very  weak 
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evidence  to  prove  possession— it  is  merely  a docu- 
ment sliowing  the  extent  of  the  holding  in  the 
year  in  question,  and  the  rent  to  he  paid.  Though 
the  State  has  the  right  to  fix  the  amount  of  the 
rent  at  its  discretion,  it  does  so  in  accordance  with 
rules  it  prescribes,  but  without  any  reference  to 
the  views  of  the  tenants.  It  is  generally  assumed 
that  the  annual  rent  should  represent  half  the  net 
value  of  the  produce  of  the  land.  The  rent  is  sup- 
posed to  be  unalterable  during  periods  of  thirty 
years.  The  rent  is  usually  fixed  for  the  land  as 
imirrigated,  and  if  irrigated  an  extra  charge  is 
added.  Large  departments  are  mauitained  by  the 
State  for  surveying  the  land,  and  determining  the 
classes  in  which  it  should  be  placed  for  rent.  The 
rent  settlement  department  costs,  on  the  average, 
£30,000  annually.  The  work  it  performs  is  carried 
on  in  accordance  with  most  elaborate  rules  and 
regulations,  but  the  data  used  is  purely  empirical. 
A knowledge  of  agriculture  or  the  physical  sciences 
is  not  deemed  more  necessary  for  officers  of  this 
department  than  for  those  in  the  judicial  or  the 
financial  departments.  The  native  subordinates 
who  classify  the  soils  are,  as  a rule,  uneducated 
men,  receiving  wages  at  the  rate  of  about  £10  or 
£12  a year. 

There  are  many  classes,  or  grades,  in  which  the 
land  is  placed  ; according  to  its  supposed  fertility, 
its  nearness  to  a good  market,  &c.  When  the  land 
is  being  valued  for  rent,  the  rule  usually  followed 
is  : — From  the  money  value  of  the  estimated  out- 
turn deduct  one  quarter,  as  an  allowance  for  bad 
seasons,  and  from  the  remainder  deduct  the  culti- 
vation expenses,  and  thus,  the  net  value  of  the 
product  will  be  ascertained,  half  of  which  forms 
the  rent  to  be  paid  to  the  State.  It  will  be  ob- 
served that  the  system  followed  in  determining  the 
rent  to  be  charged  gives  no  countenance  whatever 
to  the  extreme  views  held  by  some  regarding  the 
position  the  ryot  holds  in  respect  to  the  land  he 
occupies.  Xor  does  it  allow  any  deductions  in 
-calculating  the  amount  of  the  rent,  for  the  interest 
on  the  sum  the  ryot  may  have  paid  the  outgoing 
tenant  for  the  right  of  occupation — sometimes  as 
much  as  £3  for  unirrigated,  and  £15  for  irrigated 
land  per  acre.  Were  the  sale  of  the  right  of  occu- 
pation recognised  by  the  State,  the  rent  would 
frequently  be  very  small,  after  deducting  interest 
on  the  sum  expended  on  its  purchase. 

As  the  character  of  the  crop  is  the  basis  for 
determining  the  rent  at  the  time  of  settlement, 
ryots  complain  that,  if  crops  are  cultivated  with 
skill  and  under  proper  conditions,  the  occupiers  of 
the  land  are  punished  by  having  their  land  classed 
in  a high  grade ; whereas  their  neighbours,  who 
may  fail  utterly  in  performing  their  duty  towards 
the  land,  are  favoured  by  their  land  being  placed 
in  a lower  class,  and  the  rent  demanded  being  con- 
sequently smaller.  The  State  disclaims  any  inten- 
tion of  profiting  by  claiming  an  increased  rent  for 
any  improvement,  such  as  a well,  the  ryot  may 
make  ; but  a good  deal  more  than  this  is  necessary 
in  order  to  j>rotect  an  improving  tenant.  Under 
the  rent  settlement  rules  now  in  force,  a premium 
is  offered  for  bad  farming. 

The  rent  should,  I think,  be  estimated  with 
reference  to  the  value  of  the  produce  the  land 
will  yield  when  fairly  well  farmed;  at  present, 
the  worse  a man  farms,  and  the  worse  crops 
he  raises,  the  lower  is  the  rent  he  is  charged. 


It  would,  I think,  be  reasonable,  if,  when 
settling  the  rent  value  of  a tract  of  country, 
after  it  had  been  ascertained  what  ordinary  crops 
the  prevailing  soils  are  suited  to  produce,  and  the 
average  yield  of  the  crops  under  reasonably  good 
farming,  that  the  State  should  declare  that  ever 
afterwards  the  data  thus  determined  shall  be  used, 
in  calculating  the  amounttobe  charged  as  rent,  atthe 
re-settlement  at  the  close  of  each  period  of  30  years ; 
the  only  data  used  in  fixing  the  amount  of  the 
rent  liable  to  vary  would  thus  be  the  average  price 
of  the  produce  in  each  of  the  30-year  periods. 
Under  such  a system  an  enterprising  tenant  might, 
without  risk,  farm  highly,  and  might  substitute  the 
more  valuable  for  ordinary  crops. 

The  rent  charged  by  the  State  for  the  land 
belonging  to  it  is,  however,  very  low,  especially 
that  for  irrigated  land.  The  result  is,  that 
many  Government  tenants  sublet  their  land, 
and  live  idle  lives ; the  income  obtained  by  sub- 
letting the  land,  over  the  amount  that  must  be 
paid  to  the  State,  being  sufficient  for  their  wants. 
As  will  readily  be  supposed,  the  land  is  thus  greatly 
ill-used,  being  in  the  hands  of  rack-rented  sub- 
tenants, generally  without  capital.  Although  the 
rent  is  payable  in  silver,  and  this  metal  has  depre- 
ciated fully  20  per  cent,  in  value  in  recent  years, 
no  increase  has  been  made.  The  average  rent  over 
the  presidency  has  been  greatly  reduced  in  the  last 
25  years;  thus,  for  the  five  years  ending  1856-57, 
the  average  for  irrigated  land  was  13s.,  and  for  the 
unirrigated  land  2s.  6d.,  while  the  average  for  the 
five  years  ending  1877-78  was,  for  irrigated  land, 
9s.,  and  for  unirrigated  land,  2s.  These  reductions 
in  the  averages  are,  however,  not  the  result  of  any 
reduetion  in  the  rent,  but  result  from  the  large 
addition  of  inferior,  low-rented  land  to  the  area 
previously  cultivated,  thus  bringing  down  the 
general  average. 

It  must  be  apparent  to  all  who  have  given  any 
consideration  to  the  matter,  that  the  State  is 
directly  interested  in  its  land  being  well-farmed, 
not  only  because  bad  farming  lessens  the  revenue 
the  land  yields,  but  also  because  when  bad  farming 
is  the  rule,  unfavourable  seasons  prove  far  more 
disastrous  than  otherwise  they  wonld ; and  the 
people  depending  on  agriculture  become  dependent 
on  the  State,  now  that  it  has  accepted  the  respon- 
sibility of  insuring  them  against  the  effects  of 
famine,  special  taxation  being  instituted  to  raise 
a portion  of  the  funds  needed.  I venture  to  think 
that,  in  assuming  this  new  responsibility,  the 
State  might  reasonably,  at  the  same  time,  have 
insisted  that  the  people  should  neglect  no  means 
within  their  power  to  protect  themselves  from  the 
effects  of  adverse  seasons.  It  is  estimated  that 
the  recent  famine  in  Madras  cost  the  State  in 
direct  outlay,  and  loss  of  income,  an  amount  equal 
to  the  net  revenue  obtained  from  the  land  in  three 
ordinary  years,  and  there  is  no  certainty  that 
within  the  next  five  years  the  Presidency  may  not 
undergo  a similar  experience  ; indeed,  the  con- 
ditions which  make  a famine  possible  in  an  adverse 
season  are  now  present  in  a more  intensified  form 
than  previous  to  the  late  famine.  That  famines 
are  likely  to  occur  with  greater  frequency  and 
severity  in  the  future,  constitute  the  grounds  on 
which  the  financial  member  of  the  Government  of 
India  recently  insisted  that  a special  provision  of 
a permanent  kind  should  be  made,  to  meet  the 


566 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  May  14,  1880. 


cost  of  famine  relief.  He  expressly  stated  that 
famines  can  no  longer  be  considered  as  events  of  an 
exceptional  character. 

The  failure  of  the  State  in  promoting  its  own 
interests,  by  improving  the  agricultural  practice  of 
its  tenants,  is  not  due  to  the  absence  of  the  means 
for  exercising  the  necessary  supervision,  for  it 
possesses  a vast  organisation  for  the  management 
of  its  land,  the  current  cost  of  which  is — 

Village  Estahiishments £470,000 

Taluc  ,,  146,473 

District  (less  one-fifth 

chargeable  to  Justice) 266,540 

Board  of  Revenue  Establishments  . . 17,856 


£900,869 

The  gross  annual  land  revenue  is  four  million 
pounds,  so  that  the  expenses  incurred  in  establish- 
ments for  collecting  this  revenue  represent  a charge 
of  22^  per  cent,  on  the  amount  of  the  rent-roll.  In 
this  country,  as  in  Ireland,  where  small  farms  pre- 
vail, estate  management  rarely  costs  more  than  five 
per  cent,  on  the  total  rent  demand,  and  the  manage- 
ment embraces  a supervision  over  the  condition  of 
the  property,  and  is  not  confined,  as  in  India,  to 
rent-collecting  duties. 

It  is  true  that  the  district  officers  have  many 
other  duties  besides  those  connected  with  the  land, 
but,  though  troublesome,  they  are  of  minor  im- 
portance, and  I have  already  deducted  from  the 
annual  cost  of  the  district  establishments  one-fifth, 
as  the  proportion  usually  chargeable  against 
Justice. 

The  character  of  the  State  management  of  the 
land  will  be  appreciated,  when  I mention  that  a 
knowledge  of  Greek  plays  is  deemed  a more  neces- 
sary qualification  than  a knowledge  of  the  prin- 
ciples of  agriculture,  in  one  employed  in  land 
administrative  duties.  In  making  this  statement 
I do  not  wish  it  to  be  inferred  that  none  of  the 
officers  of  the  Land  Revenue  Department  possess 
any  knowledge  of  agriculture,  for  some  do  possess 
a fair  knowledge ; but  what  I do  desire  to  bring  to 
your  knowledge  is  the  fact  that,  while  the  State 
demands  of  those  who  would  enter  its  service  as 
land  administrators  evidence  of  a thorough  know- 
ledge of  a very  large  number  of  subjects,  agricul- 
ture is  not  one  of  these  subjects.  I have  frequently 
heard  officers,  entrusted  with  the  charge  of  districts 
as  large  as  English  counties,  express  deep  regret 
that — from  the  want  of  a knowledge  of  the  prin- 
ciples of  agriculture — they  were  unable  to  be  of 
the  use  they  might  otherwise  be,  in  advising  and 
encouraging  improvements  in  the  agricultural 
practice  of  their  districts.  Candidates  for  this 
special  branch  of  State  employ  should  certainly 
devote  a portion  of  their  probationary  period  of 
training  to  the  study  of  agriculture,  even  should 
it  be  necessary  to  abandon  some  of  the  subjects 
they  are  now  bound  to  study.  A year  at  the 
Royal  Agricultural  College  would  suffice,  and  the 
year  need  not  be  given  up  entirely  to  agriculture, 
for  the  physical  sciences,  language,  and  law  might 
(if  special  arrangements  were  made)  be  studied  as 
well  at  Cirencester  as  elsewhere.  A probationary 
period  of  special  training,  with  State  allowances, 
has  been  arranged  for  approved  candidates  for  the 
Forest  and  Engineer  Departments. 


The  Faemihg  op  the  Unierigated  Land. 

Ho  agricultural  statistics  are  collected  by  the 
State  for  the  tracts  of  country  held  under  the 
zemindari  tenure.  The  observations  I am  about 
to  make  must  be  understood  as  applying  to  what 
is  called  Government  land,  that  is,  land  held  under 
the  ryotwari  and  inam  teniires. 

In  spite  of  all  that  has  been  done  to  increase  the 
area  of  country  protected  by  irrigation,  fully  80 
per  cent,  of  the  occupied  land  under  notice  is  yet 
without  this  protection.  It  is  important  to  note 
that  the  unirrigated  area  has,  in  the  past  2o 
years,  been  increased  about  seven  million  acres. 
The  irrigated  area  has  also  increased,  but  not  to 
the  same  extent. 

If  I am  correct  in  believing  that  the  persons 
added  to  the  population  in  Ihe  25  years  in 
question,  numbering  about  nine  million  souls, 
have  had  to  depend  greatly  for  food  on  these 
additional  acres  of  unirrigated  land,  consist- 
ing largely  of  inferior  soils,  it  is  not  at  all 
surprising  that  the  price  of  food  should  have  so 
greatly  increased,  and  that,  in  unfavourable  sea- 
sons, the  people  should  have  suffered  so  severel}^ 

The  unirrigated  land  is  not  all  inferior;  some  of 
it  is  productive,  especially  that  composed  of  the 
black  and  red-coloured  soils,  when  situated  Avhere 
the  rainfall  is  fairly  satisfactory.  Under  good 
tillage,  these  soils  might,  esx3ecially  if  manured 
with  organic  manures,  be  made  almost  as  pro- 
ductive as  much  of  the  irrigated  land.  The  bulk 
of  the  unirrigated  land  is,  however,  very  poor ; so 
poor,  indeed,  that  no  person  who  has  not  a personal 
knowledge  of  it  can  form  a proper  conception  of 
its  extreme  povert3^  Much  of  the  land  could  be 
cultivated  only  by  a race  whose  houses  can  be 
built  for  a few  shillings  each,  who  can  be  clothed 
for  five  shillings  a head,  and  who,  when  necessity 
arises,  can  starve  themselves  down  to,  and  exist  on, 
a single  meal  in  the  day.  Much  of  this  land  does 
not  yield  more  than  six  or  seven  bushels  of  grain 
per  acre,  and  this  only  of  inferior  va,rieties  of 
cereals,  but  little  removed  from  the  ordinary 
grasses. 

The  holding  of  a ryot  is  not  a fixed  piece  of  land, 
like  the  holding  of  English  farmers ; the  site  or 
the  area  may  be  changed  almost  at  the  pleasure  of 
the  ryots  if  land  is  available.  As  most  of  these 
holdings  are  without  any  permanent  erections  on 
them,  and  are  usually  without  trees  or  fences  of 
any  value,  and  as  the  ryot  seldom  engages  in 
carrying  out  improvements  on  unirrigated  land, 
any  desire  that  he  may  have  to  relinquish  any  of 
his  land,  or  to  change  the  site  of  his  farm,  is  un- 
fettered by  the  considerations  which,  in  more 
civilised  lands,  compel  farmers  to  confine  their 
operations  to  fixed  areas  of  country,  and  concen- 
trate their  best  endeavours  thereon,  in  view  to 
effect  such  improvements  as  will  enable  the  largest 
crops  to  be  produced  at  the  least  expense,  and 
with  the  least  injury  to  the  soil. 

The  increased  area  of  land  under  crop  in  each 
year  has,  of  course,  in  later  years,  greatly  restricted 
the  action  of  the  lymts  in  exchanging,  for  fresh 
land,  any  land  that  may  be  becoming  exhausted, 
and  the  appropriation  for  tillage  of  such  a large 
portion  of  the  area  previously  unrented  has  les- 
sened the  ryots’  resources,  in  reducing  the  area  of 
free  land  on  which  their  cattle  procured  a scanty 
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subsistence,  and  which  enabled  the  ryots  to  get 
manme  more  readily  for  the  rented  land.  From 
this  stand-pomt  the  greatly  increased  area  now 
under  cultivation  is  not  a ground  for  congratula- 
tion, as  some  seem  to  imagine  ; native  agriculture 
depends  entirely  on  the  unoccupied  land  for 
support. 

The  ryots  of  a village  may  never  pay  rent  at  one 
time  for  a larger  area  of  land  than  200  acres,  and 
yet,  in  a course  of  years,  may  temporarily  exhaust 
the  fertility  of  hundreds  of  acres  in  the  neighbour- 
hood. Of  course,  this  spoliation  of  the  land  can  be 
carried  out  only  on  that  situated  within  a reasonable 
distance  from  the  villages. 

It  was  by  thus  frequently  changing  the  sites  of 
their  holdings,  that  the  ryots  have  been  enabled 
during  so  long  a period  to  support  themselves  by^ 
the  results  of  their  rude  husbandry.  Had  each 
cultivator  been  obliged  to  keep  to  a given  area  of 
land,  like  the  farmers  of  this  country,  the  ex- 
hausting character  of  the  husbandry  practised, 
would  speedily  have  reduced  the  soil  to  a condition 
imfitted  to  yield  even  the  scanty  produce  the  ryot 
has  continued  to  get.  I am  particularly  desirous 
of  putting  this  matter  before  you  in  as  clear -a 
light  as  possible,  for  statements  are  frequently 
made  to  the  effect  that,  in  India,  even  the  unirri- 
gated soils  have  been  tilled  without  manure  for 
ages,  and  that,  even  now,  the  soils  remain  pro- 
ductive ; as  if  the  rj’ots  could  set  aside  natural 
laws.  It  was,  of  course,  only  the  unirrigated  land 
that  was  relinquished  or  exchanged  in  the  manner 
I have  noticed.  The  irrigated  land  is  usually  laid 
out  at  some  considerable  expense,  and,  moreover, 
the  area  of  country  suited  for  irrigation,  as  usually 
practised,  is  very  limited.  If  irrigated  land  gets 
into  a bad  physical  condition,  it  is  usually  readily 
restored  by  a slight  rest  from  cultivation,  or  by 
being  cropped  with  a non-irrigated  crop  ; as  such 
land  is  generally  supplied  with  silt  in  the  irriga- 
tion water,  it  is  more  rare  to  meet  with  it  in  an 
exhausted  condition. 

The  ryots  generally  state  that  unirrigated  soils 
have  become  much  less  productive  than  theyAvere. 

I have  heard  some  experienced  men  assert  most 
positively,  that  in  the  past  30  years,  this  diminu- 
tion in  productiveness  is  fully  30  per  cent.  I | 
often  have  had  opportunities  of  discussing  this,  | 
and  other  questions  relating  to  agriculture,  with 
the  ryots  on  their  own  holdings,  and  have  found 
that,  generally,  they  agreed  in  stating  that  the 
unirrigated  land  had  become  far  less  fertile  in  later 
years,  while  that  there  was  no  apparent  change  in 
the  productiveness  of  the  river-irrigated  land, 
from  its  being  supplied  with  silt.  There  can  be 
no  doubt  but  that  unirrigated  land  is  rapidly 
becoming  poorer  under  ordinary  native  farming, 
where,  as  is  now  the  case  over  so  large  a portion 
of  the  country,  fresh  land — I say  nothing  about 
virgin  soil— is  not  available  for  exchange  for  that 
temporarily  exhausted.  As  I have  endeavoured 
to  show,  the  exhausting  influences  of  native 
farming  become  intensified  in  their  action  when 
the  ryot  is  compelled,  for  the  reasons  noticed,  to 
confine  his  operations  to  one  piece  of  land ; not 
only  because  more  is  taken  out  of  that  piece  of 
land,  but  because  he  must  rely  for  manure  on  the 
dung  of  the  cattle  maintained  on  old  land  instead 
of  the  dung  of  cattle  grazed  elsewhere.  But 
when  this  stage  is  reached,  an  opportunity  is 


offered  for  introducing  reforms,  with  a better  pros- 
pect of  their  being  adopted  ; of  these,  the  growth 
of  green  crops  for  consumption  on  the  holding  is 
not  the  least  important. 

Shallow  tillage  prevails  over  the  whole  of  South 
India  ; it  is  as  rare  there  to  meet  with  land  tilled 
to  a greater  depth  than  4 inches,  as  it  is  in  th‘&'; 
country  to  meet  Avith  land  tilled  deeper  than  12,*. 
inches.  Observant  ryots  cannot  but  be  aware-  of; 
the  beneficial  results  that  arise  from  deep  tillage-;, 
but,  then,  it  is  not  the  custom  to  till  the  soil  deep, 
and  agricultural  customs  have  almost  acquired  the . 
force  of  religious  observances  in  India ; indeed,  the 
practice  of  husbandry  is  very  intimately  connected 
A^ith  the  religion  of  the  people,  and  hence  the 
difficulty  in  introducing  any  changes. 

The  implement  generally  used  for  performing  til- 
lage operations  is  the  native  plough ; but,  as  it  merely 
stirs  and  loosens  the  soil,  without  lifting  or  turning 
it,  the  operation  is  that  of  a cultivator  rather  than 
that  of  a plough.  This  plough  is  similar  to  those 
in  use  in  most  countries  Avhere  the  modern  plough, 
has  not  yet  been  introduced ; it  is  made  of  wood,, 
has  a share  made  of  iron,  is  unprovided  with  a 
mould -board,  and  is  without  any  arrangement  for 
regulating  the  depth  or  Avidth  of  the  furrow.  Of 
course,  with  such  a plough,  it  is  impossible  to  ridge 
or  invert  the  soil.  An  ordinary  cultivator  would 
perform  the  work  of  three  or  four  native  ploughs, 
at  less  cost,  and  do  it  far  more  efficiently.  When 
at  work,  the  plough  makes  a furrow  with  a 
V-shaped  section ; the  section  of  the  furrow  made 
by  a modern  plough  is  usually  rectangular.  The 
native  plough,  Avhen  in  operation,  seems  to  be 
doing  far  more  work  than  it  really  is.  When  the 
ploughed  land  is  examined,  it  is  seen  that  little 
more  than  a third  of  the  bulk  of  the  soil  to  the 
depth  the  plough  has  gone  is  moved  ; the  surface 
is  stirred,  but  below  there  are  ribs  of  unmoved 
soil.  Natives  are  aAvare  of  this  defect  in  the  Avork 
done  by  their  plough,  and  cross  the  land  two  or 
three  times  in  order  to  ensure  that  the  soil  is 
moved. 

The  test  of  the  Avork  of  a plough  is  the  amount 
of  soil  it  will  turn  over  at  a given  cost.  A native 
plough,  Avorking  under  favourable  conditions,  Avill 
make  a furrow  having  the  following  dimensions: — 
Depth,  4 inches ; Avidth  at  top,  5 inches  ; Avidth  at 
bottom,  1 inch  ; and  the  section  will  have  an  area 
of  12  inches.  In  an  ordinary  day  the  cattle  may 
turn  about  sixteen  miles  of  furrow,  thus  moving 
about  260  cubic  yards  of  soil.  Valuing  the  labour 
of  the  cattle  and  the  man  at  the  usual  rates — 9d. 
per  day  for  the  former,  and  4d.  per  day  for  the 
latter,  and  charging  Id.  per  day  for  replacing  the 
plough  Avhen  necessary— we  find  that  the  cost  of 
moving  1,000  cubic  yards  of  soil  by  means  of  the 
native  plough  is  4s.  5d.  The  average  dimensions 
of  the  section  of  the  furrow  made  by  a modern 
plough,  such  as  I recommend,  working  under  simi- 
lar conditions,  may  be  taken  as — depth,  6 inches  ; 
width,  9 inches ; and  the  area  of  the  section  of  the 
furrow  Avill  be  54  square  inches.  An  average 
day’s  work  is  three-fourths  of  an  acre  ; so  that,  in  a 
day,  the  plough  will  move  600  cubic  yards  of  earth. 
The  daily  cost  of  the  plough  may  be  taken  as — Hire 
of  cattle.  Is.;  hire  of  ploughman,  4d. ; charge  to 
pay  interest  on  the  cost  of  the  plough,  and  to  re- 
place it  when  worn  out,  3d. ; total  daily  cost.  Is.  7d. 
— or,  for  moving  1,000  cubic  yards  of  soil,  2s.  7d. ; 
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that  is,  the  work  would  be  done  at  40  per  cent,  less 
cost  by  a modern  plough.  In  the  estimate  I have 
charged  more  for  the  hire  of  the  cattle  needed  for 
the  modern  plough,  because  somewhat  better  cattle 
would  be  required  for  it  than  those  ordinarily  in 
use,  though  not  better  than  are  used  for  ploughing 
in  many  districts  of  Madras. 

Of  course,  as  the  cattle  generally  used  for 
ploughing  in  India  are  small,  large  ploughs  are 
unsuited.  Iron  ploughs,  or  Avooden  ploughs  with 
iron  working  parts,  weighing  from  60  to  90  lb., 
and  v/ith  a draught  of  from  200  to  250  lb.  when 
turning  a furrow  9 inches  wide  by  6 inches  deep, 
in  a free  soil,  are  suited  to  the  capabilities  of  the 
cattle  obtainable  in  many  places  at  moderate  prices. 
People  make  a great  mistake  who  take  it  for 
granted  that,  because  the  native  plough  is  com- 
pjaratively  light  in  weight,  its  draught  when  at 
work  is  necessarily  light.  I have  found  ordinary 
native  ploughs,  when  engaged  in  their  usual  work, 
register  a draught  by  the  syranometer  of  from  250 
to  300  lb.  Owing  to  their  bad  shape,  many  native 
ploughs,  though  they  may  weigh  less  than  the 
lightest  modern  ploughs,  have  frequently  a much 
greater  draught,  though  performing  much  less 
work.  But,  says  the  opponent  of  the  modern 
plough,  where  are  the  ryots  to  get  the  money  re- 
quired to  enable  them  to  buy  modern  ploughs  ? 
Well,  it  is  certainly  true  that  many  ryots  cannot 
raise  the  money  needed,  but  there  are  thousands 
who  could  readily  afford  the  money.  However,  it 
must  be  remembered  that  a modern  plough  will,  at 
the  least,  perform  the  work  of  two  native  ploughs. 
If,  therefore,  money  cannot  otherwise  be  raised  to 
admit  of  the  purchase  of  the  modern  plough  and 
the  pair  of  somewhat  better  cattle  needed,  it  can 
be  obtained  by  the  sale  of  the  two  pairs  of  cattle 
and  the  two  native  ploughs.  Thus — 

Ceedit. 

Sale  of  two  pairs  of  cattle  and  two  ploughs  £9 


Debit. 

Purchase  of  pair  of  good  cattle £6 

Pmchase  of  a modern  plough  £3 


£9 

In  adopting  this  arrangement,  there  will  be  the 
hire  of  one  man  and  the  food  of  one  pair  of  cattle 
saved.  Of  course,  in  some  holdings,  it  might 
prove  someAvhat  inconvenient  to  carry  out  the 
arrangement ; but,  generally,  no  inconvenience 
would  be  likely  to  arrive. 

Ploughs  of  the  modern  shape  can  be  made  quite 
as  portable  as  the  circumstances  of  the  country 
require.  Ecpairs  to  such  ploughs  can  be  effected 
by  ordinary  village  smiths,  after  undergoing  a 
little  training.  At  the  Saidapet  Experimental 
Farm,  the  native  smiths  can  not  only  repair  ploughs 
of  the  modern  kind,  but  can  make  them.  Natives 
readily  learn  the  management  of  the  modern 
plough.  At  Saidapet  upwards  of  200  acres  of 
land  have  been  worked  for  the  past  ten  years  by 
these  ploughs ; each  is  drawn  by  a pair  of  cattle, 
and  driven  by  a single  native  ploughman.  At  the 
public  ploughing-match  held  in  February  last,  the 
five  men  whose  names  were  at  the  head  of  the 
award  list,  obtained  an  average  of  over  80  per 
cent,  of  full  marks,  and  ploughed  at  the  rate  of 
over  an  acre  per  day,  all  using  modern  ploughs. 


I have  dwelt  at  this  length  on  the  subject  of 
ploughs  because  I consider  it  of  great  importance. 
I believe  there  is  nothing  which  will  have  a greater 
effect  in  improving  native  agriculture  than  the 
introduction  into  general  use  of  modern  ploughs. 
As  I have  already  noticed,  the  tillage  of  the  soil  is 
effected  by  means  of  the  native  plough;  rollers, 
harrows,  &c.,  not  being  used.  If  a fine  tillage  is 
required , the  only  way  to  secure  this  known  to  the 
ryot  is  by  repeated  ploughings. 

Were  the  soil  more  deeply  and  more  thoroughly 
tilled,  the  crops  would  be  less  exposed  to  danger 
during  a moderate  drought ; their  roots  would 
g^row  deeper  into  the  soil,  and  would  thus  not  only 
be  less  exposed  to  the  fierce  heat  of  the  sun,  but 
would  have  a larger  volume  of  soil  in  which  to 
feed,  while  a larger  quantity  of  the  rain  Avould  be 
absorbed  and  stored  in  the  soil,  and  the  dew  and 
the  watery  vapour  resting  over  the  soil  at  night 
would  be  appropriated  to  a larger  extent.  The 
fact  that  deep  tillage,  combined  with  the  use  of 
organic  manures,  will  enable  crops  to  be  grown 
even  in  the  dryest  seasons,  was  shown  in  a decisive 
manner  on  the  Saidapet  farm  during  the  Madras 
famine.  It  is  well  to  remember  that  there  is  a 
difference  bet  ween  deep  tillage  and  deep  ploughing ; 
for,  while  the  latter  may  temporarily  do  injury  to 
soils  of  a certain  character,  deep  tillage  never  can 
do  any  harm. 

Instead  of  compensating  his  soil  for  its  imperfect 
tillage,  by  applying  to  it  liberal  dressings  of  manure, 
the  ryot’s  management  fails  in  doing  this,  even 
to  a greater  extent  than  it  fails  in  the  mechanical 
treatment  of  the  soil.  The  only  manures  used  by 
the  ryot  are  those  formed  of  the  dung  of  domestic 
animals,  green  vegetable  manures — in  the  form  of 
leaves  of  trees  and  bushes,  wild  plants,  crops 
ploughed  in,  &c. — and  ashes.  Other  manures  are 
procurable  at  moderate  prices ; bones  at  about  £3, 
oil-cake  (castor  oil)  at  about  £2,  saltpetre  at  from 
£10  to  £12  per  ton.  Lime  is  generally  difficult  to 
get,  and,  on  account  of  the  high  price  of  fuel,  is 
costly ; the  usual  price  is  about  30s.  per  ton. 
HoAvever,  the  ryot  uses  none  of  these  manures  ; 
the  saltpetre,  bones,  and  oil-cake  are  exported, 
either  to  the  coffee  districts  or  abroad.  In  the 
cultivation  of  tobacco,  indigo,  sugar  cane,  and 
similar  valuable  crops,  the  ryot  could  well  afford 
to  use  these  manures,  but  he  never  does.  He 
equally  neglects  other  useful  manures,  usually 
easily  procurable  at  no  expense  beyond  the  value 
of  the  labour  employed  in  their  collection.  Of 
these,  I may  mention  night-soil,  the  refuse  of 
indigo  factories,  town  sweepings,  refuse  of  slaughter- 
houses, refuse  of  brick-kilns,  tank  mud,  &c. 

There  is,  perhaps,  not  one  hundred  acres  in  all 
Madras  manured  with  night  soil ; as  nearly  the 
whole  of  the  grain  produced  on  the  unirrigated 
land  is  consumed  by  the  people  of  the  country,  the 
night-soil  should  suffice  for  manuring  the  greater 
part  of  the  grain-producing  land ; but,  instead  of 
being  used  as  manure,  human  excrements  are 
allowed  to  pollute  the  neighbourhood  of  every 
village ; near  some,  it  is  impossible  to  camp,  the 
effluvia  is  so  abominable.  The  excreta- saturated 
surface  soil,  after  every  fall  of  rain,  gives  off  pesti- 
lential miasma,  and  poisons  the  air ; while,  not 
unfrequently,  after  rain  the  drainage- water  off  the 
land  flows  into  the  village  tank,  upon  which  the  whole 
of  the  villagers  have  to  depend  for  drinking  water. 
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In  tlie  larger  towns,  the  authorities  have  succeeded 
in  improving  matters  somewhat,  by  having  the 
excreta  collected  and  buried  under  ground;  but  the 
neighbourhood  around  many  of  the  smaller  towns 
and  villages  is  frequently  in  a most  disgusting  con- 
dition; the  consequence,  of  course,  being  outbreaks 
of  cholera,  small-pox,  fever,  &c.  In  some  of  the  vil- 
lages, infectious  diseases  due  to  bad  sanitation  are 
nearly  always  present,  and  the  field  labourers  lose  a 
good  deal  of  time  from  sickness.  Owing  to  the  great 
diyness  of  the  climate,  during,  at  the  least,  nine 
months  in  the  year,  night-soil  can  readily  be  pre- 
pared in  a form  fitted  for  use  as  manure;  its 
adaiixture  with  ashes,  and  its  storage  under  a leaf- 
shed  for  a few  months,  usually  suffices  to  secure  its 
thorough  deodorisation. 

The  refuse  of  indigo  manufactories  is  well  suited 
for  manuring  land  cropped  with  indigo ; the  refuse 
represents  all  that  is  removed  by  the  crop  except 
the  dye,  and  this  is  purely  vegetable.  But  the 
hquid  from  the  tanks  is  usually  allowed  to  flow 
away,  and  the  refuse  plant  frequently  becomes  a 
nuisance  near  the  factories.  I was  consulted,  not 
long  ago,  by  an  extensive  indigo  manufacturer, 
who  stated  that  within  the  past  twenty  years  the 
crops  of  indigo  produced  near  his  factories  had  so 
lessened  in  yield  that  they  now  scarcely  sufficed 
for  his  requirements,  and  he  sought  advice  as  to 
the  substitution  of  some  other  crop  for  indigo.  On 
inquiry,  I ascertained  that  none  of  the  refuse 
indigo  plant  was  returned  to  the  soil,  some  being 
burnt,  and  the  remainder  thrown  into  the  river,  as 
the  ryots  refused  to  cart  it  back  to  their  land, 
though  it  was  offered  to  them  free  of  cost.  The  land 
being  cropped  vfithout  manure,  its  failure  to  yield 
good  crops  was  only  what  might  have  been 
expected. 

The  authorities  of  many  towns  experience  very 
great  difficulties  in  getting  rid  of  the  refuse  of  the 
towns  when  collected.  In  many  instances  it  is 
disposed  of  by  using  it  for  filling  up  old  tanks, 
or  raising  the  surface  of  low-lying  land.  Rear 
the  city  of  Madras  thousands  of  cart-loads  are 
annually  disposed  of  in  this  way.  Rear  some 
towns  and  villages,  vast  masses  of  this  accumulated 
refuse  are  forming;  and  yet,  close  at  hand,  there 
are  large  areas  of  land  cultivated  altogether 
without  the  aid  of  manure,  and,  of  course,  pro- 
ducing very  indifferent  crops. 

Eefuse  of  slaughter-houses  is  not  available  to 
any  great  extent,  except  in  the  large  towns.  In  the 
city  of  Madras,  220,000  sheep  and  8,000  cattle  are 
slaughtered  annually,  the  whole  refuse  offal  of 
which  was  wasted,  until  about  two  years  ago. 

Brick-kiln  ashes  are  valuable,  chiefly  because 
they  usually  contain  ashes  of  cattle- dung  and 
wood,  used  as  fuel. 

Tank  mud  consists  of  fine  silt  that  has  been 
washed  off  land  by  the  surplus  rain  water  in  flow- 
ing to  the  tank. 

In  the  face  of  these  facts,  there  are  officials 
employed  in  the  administration  of  the  land  who 
assert  that  the  ryot  applies  to  his  soil  all  the 
manure  he  can  possibly  procure.  Such  men  have 
I usually  obtained  what  little  knowledge  they  possess 
of  agriculture  from  the  ryots,  and,  of  course,  view 
the  matter  from  the  same  stand-point.  Even  were 
it  the  case  that  no  other  manure  than  the  excreta 
of  cattle  and  sheep  could  be  procured,  there  is 
plenty  of  evidence  to  show  that  even  these  are  not 


properly  utilised.  The  urine,  the  most  valuable 
portion  of  the  excrements,  is,  except  when  the 
animals  are  folded  on  the  land,  almost  invariably 
wasted,  from  the  non- employment  of  suitable  litter 
for  bedding  the  animals  when  tied  up,  and^  a very 
considerable  proportion  of  the  cattle-dung  is  dried 
and  used  as  fuel.  Sheep-folding  is  adopted  to  a 
large  extent ; but,  as  the  sheep  penned  at  night  on 
the  land  get  no  other  food  than  what  they  can 
pick  up  on  the  waste  land  in  the  neighbourhood, 
their  excrements  are,  of  course,  far  inferior  to  those_ 
of  well-fed  sheep, 

There  are  some  who  have  ventured  to  assert  that" 
the  use  of  cattle-dung  as  fuel  is  not  an  agricultural 
evil.  But  such  persons  can  possess  no  personal 
knowledge  of  the  conditions  under  which  agricul- 
ture is  carried  on  in  South  India.  It  is  true  that 
the  dung  is  very  poor  in  fertilising  matters,  from 
the  poverty  of  the  food  of  the  stock,  and  that,  if 
the  ashes  made  in  burning  the  dung  are  carefully 
collected  and  husbanded,  they  will  contain  a great 
part  of  what  fertilising  matter  that  the  dung  con- 
tained. But,  in  burning,  the  organic  constituents- 
of  the  dung  are  all  dissipated  and  lost,  and  it  is 
these  organic  matters  that  prove  so  efficacious,  in 
poor,  shallow-tilled  soils  in  increasing  their  powers 
of  absorbing  and  retaining  moisture,  and  in 
facilitating  the  appropriation  of  the  fertilising 
gases  of  the  air.  Every  intelligent  farmer  is 
aware  that  the  few  handsful  of  ashes,  to  which  a 
cart-load  of  dung  is  reduced  on  being  burnt,  has 
nothing  like  the  fertilising  effect  the  load  of  dung 
possesses.  But,  were  it  the  fact  that  the  soils  of 
the  ryot  are  already  sufficiently  rich  in  such  organic 
matters  as  are  found  in  dung,  to  admit  of  their 
dispensing  with  further  applications,  we  have  yet 
to  take  into  account  the  facts  that  in  order  to  get 
the  dung  for  burning,  the  whole  of  the  fertilising 
urine  is  usually  lost,  and  that  the  greater  bulk  of 
the  ashes  made  when  the  dung  is  used  as  fuel  are 
also  lost  to  agriculture — an  agriculture,  it  must' 
be  remembered,  that  depends  on  the  dung  of 
farm  stock.  The  live  weight  of  farm  stock  main- 
tained per  square  mile  of  territory  is  less  than  a 
fifth  of  that  maintained  per  square  mile  in 
England,  where  all  the  excrements  of  the  farm 
stock  are  used  as  manure,  and  vast  quantities  of 
other  manure — the  refuse  of  manufactures,  and 
manures  imported  from  abroad. 

Cattle-dung  is  used  as  fuel,  chiefly  in  the  large 
towns  and  villages,  and  is  largely  used  by  persons 
who  have  no  connection  with  agriculture.  It  is 
generally  employed  for  household  use,  but  is  also 
used  by  brick-burners  and  others.  I have  ascer- 
tained, by  direct  inquiry,  that  in  many  native 
households  the  consumption  of  cattle- dung  as  fuel 
is  equal  in  amount  to  that  made  by  one  bullock  for 
each  adult  forming  the  household.  The  ashes,  in- 
stead of  being  carefully  stored  under  cover,  are 
simply  thrown  out  of  doors  along  with  other  house- 
hold refuse,  to  remam  until  removed  by  the  sca- 
venger to  the  rubbish  depot,  or  carted  to  the  field, 
if  so  required,  at  any  time  convenient.  The  result 
is,  that  the  most  valuable  portions  of  the  ashes  are 
washed  out  by  rain,  and  the  ashes  get  largely 
mixed  with  valueless  matters,  rendering  their  ma- 
nurial  value  very  small— a fact  the  ryot  seems  to 
recognise  by  the  low  value  ho  attaches  to  the  ashes. 
The  usual  price  they  sell  for  is  less  than  Is.  per 
cart-load. 
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The  scarcity  and  great  price  of  firewood  has 
caused  the  great  increase  in  the  use  of  cattle  dung 
as  fuel.  The  ordinary  price  of  firewood  is  16s.  per 
ton,  and  about  three  and  a-half  tons  are  needed  to 
produce  the  effect  in  raising  steam  of  one  ton  of 
coals,  the  usual  selling  price  of  which  is  from 
£2  10s.  to  £3  per  ton.  With  fuel  at  such  high 
prices,  steam  cannot  be  employed  except  on  rail- 
ways. The  great  increase  in  the  price  of  firewood 
— nearly  doubled  in  the  last  twenty-five  years — 
must  be  attributed  partly  to  its  great  consumption 
on  railways,  the  diminution  of  the  area  growing 
scrub  jungle,  and  the  greater  demand  for  fuel  for 
domestic  use.  Natives  use  a good  deal  of  fire- 
wood; an  average  consumption  is  40  lbs.  per  head 
monthly. 

There  are  many  kinds  of  fruit  trees  and  shrubs 
that  may  be  readily  grown,  either  as  hedges — 
greatly  needed  over  the  country  generally — or  in 
small  plantations,  for  which  there  is  plenty  of  land 
available  without  lessening  the  food-producing 
area.  Measures  should,  I think,  be  taken  to 
enforce  the  planting  of  a certain  number  of  trees 
for  each  acre  of  a holding ; the  advantages  would  be 
great  in  improving  the  climate,  affording  shelter 
to  stock  from  the  fierce  sun,  and  from  the  chilling 
winds  that  occur  during  “the  rains,”  and  fuel 
would  be  afforded  for  use  in  the  home  of  the  ryot, 
thus  setting  free  the  cattle-  dung  for  its  legitimate 
use.  No  expense  need  be  incurred  in  growing  the 
trees ; the  expenditure  of  a little  labour  is  all  that 
would  be  needed,  and  this  at  the  season  of  the 
year  when  there  is  but  little  field-work  that  de- 
mands attention.  If  India  is  poor*  as  regards 
money,  she  is  rich  in  an  abundancy  of  labour,  and 
it  is  this,  properly  applied,  that  is  needed  so 
greatly  for  the  development  of  her  resources. 

At  present,  not  5 per  cent,  of  the  arable  land 
under  notice  is  adequately  manured.  Under  good 
management  there  would  be  no  difficulty  in  in- 
creasing the  manured  area  to  20  per  cent,  of  the 
whole,  were  the  manure  available  all  used  as  such. 
How  much  less  precarious  the  crops  would  be  on 
well-tilled,  adequately  mamured  land,  in  the  fierce 
heat  of  the  South  Indian  climate. 

The  cropping  of  the  land  is  very  exhausting;  not 
so  much  from  the  crops  grown  being  those  that 
make  great  demands  on  the  soils,  but  because  nearly 
the  whole  are  removed  from  the  farm.  Of  the 
occupied  unirrigated  area — which,  in  a good  season, 
averages  about  twenty- four  million  acres — about 
five  million  acres  are  usually  lying  bare.  This  land 
is  classed  as  bare  fallow,  but,  as  it  receives  no 
tillage  whatever  while  thus  unutilised,  it  is 
erroneousl}’’  classed.  That  it  benefits  from  the  rest 
from  cropping  there  cannot,  however,  be  a doubt. 
The  usual  cropping  of  the  land  is  : — 

Per  Cent. 


Grain  crops  75 

Pulse  crops  10 

Fibre,  dye,  oil  crops,  &c 13 

Garden  crops 2 


100 

As  a general  rule,  no  sort  of  fodder  crops  are 
raised  by  the  ryot  for  feeding  the  farm  stock  ; he 
grows  only  crops  that  his  family  need  and  that  can 
be  sold.  There  is  no  country  better  off  than  South 
India  as  regards  the  possession  of  good  easily 
produced  fodder  crops,  yet  the  ryot  cannot  be 


induced  to  cultivate  them  for  use  as  such;  he  deems 
it  to  be  the  greatest  folly  to  grow  crops  for  the  use 
of  farm  stock.  The  land  is  thus  continually  under 
what  farmers  term  exhaustive  crops.  The  straw  of 
the  grain  and  pulse  crops  is  about  the  only  portion 
of  the  field  produce  that  is  eaten  by  the  stock,  and 
that  contributes  to  the  enrichment  of  the  manure 
heap.  Under  good  management,  a large  proportion 
of  the  refuse  matter  of  the  produce  raised  should 
find  its  way  back  to  the  land,  especially  in  tbe  case 
of  fibre,  dye,  or  oil,  x^roducing  crops,  the  valuable 
portions  of  which  are  of  but  little  bulk,  and  do  not 
take  away  much  that  the  soil  needs. 

The  unirrigated  cropping  area,  to  which  only  I 
am,  at  present,  referring,  may  be  divided  as  fol- 
lows : — 

Per  Cent. 


Exhaustive  crops 75 

Restorative  crops 4 

Waste  (called  fallow) 21 


100 

In  Great  Britain  the  cropping  area  is  divided  as 
follows : — 

Per  Cent. 


Exhaustive  crops 55 

Restorative  crops 42 

Fallow 3 


100 

And  Great  Britain  possesses,  in  addition,  vast  areas 
of  permanent  pasture,  to  which  in  South  India, 
there  is  nothing  of  a corresponding  kind. 

Had  time  permitted,  I should  have  liked  to  have 
directed  your  attention  to  the  different  crops  raised 
on  the  non-irrigated  land,  but  I must  content  my- 
se'f  in  simply  offering  a few  general  remarks  on 
their  character.  The  grains  generally  are  very  in- 
ferior; indeed,  in  this  country,  they  would  scarcely 
be  bought  by  the  farmer  for  feeding  his  stock. 
Sorghum  vulgare,  Penidllaria  spicaia,  Eleusine  cava- 
cana,  and  Ptmicum  miliaceum  are  the  principal.  On 
tbe  average,  these  crops  do  not  yield  over  700  lb. 
of  grain  per  acre.  The  pulses  are  not  much  supe- 
rior ; indeed,  an  eminent  authority  in  this  country, 
to  whom  average  samples  were  submitted,  expressed 
his  opinion  that  some  of  them  were  little  better 
than  the  seed  of  weeds.  The  low  quality  of  Madras 
cotton  is  well  known ; the  average  yield  per  acre 
is  only  701b.,  against  an  average  of  250  lb.  per 
acre,  of  a much  superior  quality,  in  America.  In 
the  production  of  dye  and  fibre  crops,  somewhat 
better  results  are  obtained.  With  the  exception  of 
tea,  coffee,  and  cinchona  grown  under  European 
supervision,  nearly  all  the  loroduce  of  the  dry  land 
exported  from  South  India  commands  but  a low 
price  in  European  markets. 

The  ryot  knows  nothing  about  rotation  in  crop- 
ping. In  cropping  his  land,  he  sometimes  manages 
that  different  kinds  of  crops  follow  each  other,  but 
this  is  for  none  of  the  reasons  which,  in  this  country, 
influence  the  farmer  in  adopting  rotations.  Usually, 
a piece  of  land  is  cropped  again  and  again  with  the 
same  kind  of  crop. 

The  practice  of  sowing  three  or  four  different 
kinds  of  crops  together  is  very  common.  The 
object  is  to  secui^  one  crop,  if  possible,  should  the 
others  fail.  The  ryot  has  learnt,  from  sad  experi- 
ence, how  uncertain  his  sowings  are.  It  is  no  un- 
usual experience,  in  South  India,  to  have  to  sow 
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the  land  twice  or  thrice  for  a crop.  The  objection 
to  mixed  crops  is  the  difficulty  experienced  in 
weeding  the  ground  while  they  are  growing,  and 
the  impossibility  of  separating  thoroughly  the 
pulses,  or  different  kinds  of  grain,  when  the  crops 
are  harvested  and  thrashed  together.  An  attempt 
is  sometimes  made  to  harvest  the  crops  separately, 
but  this  is  very  tedious,  and  occupies  much  time. 

During  the  past  half  century,  the  State  has 
repeatedly  made  attempts  to  effect  some  improve- 
ments in  the  produce  of  the  unirrigated  lands,  by 
introducing  from  other  countries,  and  distributing 
amongst  the  ryots,  seeds  of  improved  varieties  of 
the  crops  usually  grown.  Towards  the  improve- 
ment of  cotton  great  efforts  have  been  made ; but 
the  results  have  been  far  from  satisfactory,  for 
many  reasons,  but  chiefly  because  the  State 
authorities  made  the  great  mistake  of  confining 
attention  exclusively  to  cotton  culture.  Had  th^ 
endeavours  been  directed  towards  the  impr'-  c- 
ment  of  agriculture  generally,  any  good  lu^^idt 
that  arose  would  have  acted  on  the  cultiva  - -u  of 
cotton  as  well  as  on  that  of  other  crops,  a the 
improvement  being  general,  would  have  pioved 
more  lasting  in  its  effects.  It  was  a mistake 
to  expect  that  the  ryot  could,  on  his  shallow- 
tilled,  starved  land,  cultivate  with  success  the 
superior  kinds  of  cotton  produced  in  the  deep, 
rich  alluvial  soil  of  Egypt,  or  on  the  virgin  and 
more  highly  cultivated  land  of  the  Southern  States 
of  America. 

The  fact  is,  a high-class  jjlant  needs  favourable 
conditions  for  its  perfect  development.  The  much- 
needed  improvement  in  the  field-produce  of  South 
India  can  be  hoped  for  only  as  a result  of  im- 
proved husbandry.  With  a gradual  improve- 
ment in  the  agriciiltural  practice  of  the  ryot,  we 
may  expect  a gradual  improvement  in  the  character 
and  yield  of  the  crop  he  raises,  not  otherwise. 
The  distribution  of  good  seed  to  the  ryots  will,  of 
course,  be  attended  with  some  benefit,  chiefly  by 
the  crops  raised  from  it  inter-breeding  with  those 
around  of  the  same  kind,  and  thus  effecting  some 
improvement  in  them. 

The  F.UIMIXG  or  the  Iheigated  Laa^d. 

The  entire  Presidency  contains  about  5^  million 
acres  of  irrigated  land  ; of  this,  about  four  million 
acres  is  held  under  the  ryotwari  and  inam  tenures, 
and  it  is  to  this  land  that  my  remarks  will  refer. 

We  possess  a few  large  rivers  in  South  India, 
but,  as  I have  already  noticed,  they  mainly 
depend  on  the  rains,  and  decrease  greatly  in  size 
in  the  hot  season.  In  other  parts  of  India,  many 
of  the  irrigation  rivers  depend  chiefly  on  water 
that  results  from  the  gradual  melting  of  the 
perennial  snows  of  the  higher  mountain  ranges, 
and  such  rivers  are  not  much  influenced  by  the 
character  of  the  seasons. 

How  to  conserve  and  utilise  the  rainfall  is  the 
great  ’ _• '.1  .xi  to  be  solved  in  South  India.  I have 
e.1-'  dv  p ;i.  rad  out  that  we  have,  in  most  of  the 
aistricts,  an  average  annual  rainfall  of  over  35 
inches,  and  I have  directed  your  attention  to  the 
fact  that,  while  the  greater  part  of  the  rainfall  is 
usually  precipitated  in  a period  of  about  two 
months’  duration,  the  crops  are  growing  on  the 
land,  frequently  exposed  to  a hot,  scorching  sun 
during  from  four  to  five  months.  I have  also 
endeavoured  to  show  how  native  farming  makes 


the  cultivated  soils  more  dependent  on  water  sup- 
plied by  irrigation  than  they  would  be  if  properly 
farmed. 

The  principal  famines  in  Madras  during  the 
present  century  were  caused  chiefly  by  the  failure 
of  the  rains,  and  the  consequent  loss  of  the  crops. 
These  were  in  1811,  1824,  1833,  1854,  1866,  and 
that  of  1876-77 ; and  the  last  was  the  most  severe 
of  all,  though  the  irrigable  area  is  larger  now  than 
ever  it  was. 

In  Madras  the  land  is  irrigated  from  rivers, 
tanks,  and  wells.  Eivers  irrigate  much  the  largest 
area.  When  the  water  of  a river  is  needed  for 
irrigating  land,  a dam  is  constructed  across  its  bed, 
in  a place  where  the  water  can  be  accumulated 
about  the  dam  to  a height  that  will  admit  of  its 
flowing  away,  through  distributing  channels  and 
drains,  to  the  land  where  it  is  required.  Most  of 
the  rivers  rise  on  the  hills,  and,  their  beds  sloping 
gradually  to  the  coast,  facilities  are  afforded  for 
raising  the  level  of  the  water  by  means  of  these 
dams.  The  most  favourable  position  for  the 
channel  conveying  the  w^ater  from  a river  is  along 
the  top  of  a ridge  of  country  with  a gradual  fall, 
and  sloping  on  either  side.  8ome  of  these  channels 
are  of  a great  size,  and  extend  many  miles  over  the 
country.  Some  are  used  for  navigation ; but  they 
cannot,  as  a rule,  be  employed  advantageously  for 
this  purpose,  as  they  usually  contain  so  little  water 
at  the  season  of  the  year  when  field  produce  is  sent 
away  to  market. 

Eiver  water  is  generally  delivered  on  the  land  by 
force  of  gravitation  ; usually,  it  is  only  necessary 
to  open  a sluice  to  procure  the  suj)ply  needed.  The 
ease  with  which  the  water  can  be  obtained,  and 
the  absence  of  a;.y  regulation  to  prevent  its  too 
free  use,  result?!  m a great  waste  of  this  valuable 
producing  Hit.  In  the  prorhiction  of  a crop  of 
paddy  it  is  far  from  unusual  to  use  a quantity  of 
water  equal  to  a depth  of  12  feet  over  the  whole  of 
the  area  under  crox).  This  is,  at  the  least,  twice  as 
much  as  is  required.  Exj^eriments  have  con- 
clusively shown  that,  when  the  land  is  properly 
tilled  and  manured,  a depth  of  water  from  4 feet  to 
6 feet  over  the  area  croppied  is  quite  enough. 

Of  course,  when  the  water  contains  silt,  as  that 
of  rivers  generally  does,  the  more  water  there  is 
poured  over  the  land  the  more  silt  there  is  de- 
jjosited  on  it.  But  then,  seeing  that  water  is  so 
necessary  for  raising  crops  in  South  India, 
and  is  available  to  such  a small  per-centage  of  the 
cultivated  area,  it  cannot  be  right  that  the  State 
should  permit  the  lavish  use  of  water,  merely  that 
the  tenants  using  it  may  have  the  further  advantage 
of  not  being  under  any  necessity  to  manure  their 
irrigated  land  ; or,  if  the  State  must  supply  both 
water  and  manure  to  its  tenants,  then  it  certainly 
should  demand  payment  for  both.  But  I venture 
to  think  that  i . .ould  greatly  conduce  to  the 
welfare  of  the  country  if  the  ryots  were  restricted 
in  the  amount  of  water  they  used.  If  this  were 
done,  the  irrigable  area  mightbe  largely  increased . 

The  lavish  use  of  water  in  irrigating  the  land 
does  a great  amount  of  injury  to  public  health, 
from  the  swampy  condition  to  which  much  of  the 
land  is  reduced,  while  the  soil  is  rendered  fit  only 
for  growing  aquatic  plants,  such  as  the  rice  plant. 
The  irrigated  land,  laid  out  in  terraces,  and 
resting  on  subsoils  of  alluvial  sand,  x)0ssessing 
good  natural  drainage,  is  not  so  liable  to"  be 
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damaged  by  flooding  as  land  not  possessing  these 
advantages,  for  the  ryot  never  provides  any  drain- 
age for  the  escape  of  the  surplus  water.  He 
conducts  his  irrigation  operations  as  if  he 
thought  the  whole  object  to  be  gained  was  the  re- 
tention of  the  water  on  the  land,  rather  than  to 
secure  its  passage  into  and  through  the  soil. 

It  is  by  economising  the  water  now  available,  and 
thus  bringing  a larger  area  of  country  under  the 
influence  of  irrigation,  that  the  most  good  can  be 
achieved  at  once.  Of  course,  the  extension  of  irri- 
gation— by  developing  and  extending  the  systems 
in  operation,  or  by  establishing  others — is  also 
necessary. 

It  is  true  that  much  of  the  expenditure  by  the 
State  in  later  years  on  irrigation  works  has  not 
Tesulted  in  much  direct  profit,  but  I believe  that 
there  is  no  improvement  which  will  confer  a greater 
benefit  on  the  country  generally  than  the  exten- 
sion of  irrigation  systems  wisely  planned.  But  the 
State  authorities,  in  carrying  out  such  enterprises 
should  remember  that  the  agricultural  as  well  as 
the  engineering  aspects  of  the  projects  submitted 
for  approval  need  careful  consideration;  to  the 
neglect  of  the  agricultural  aspects  of  many  of  these 
projects,  must,  I think,  be  attributed  much  of  the 
failure  that  has  resulted  to  many.  The  only  crop 
produced  on  the  laud  irrigated  from  rivers  is  the 
rice  crop.  Its  cultivation  is  very  simple.  After  the 
crop  is  established,  by  sowing  or  planting,  the  only 
attention  the  land  receives  is  regular  flooding 
and  an  occasional  weeding. 

In  many  parts  of  Madras,  considerable  areas  of 
land  are  irrigated  from  tanks.  Some  of  these 
tanks  are  of  a great  size,  some  many  square  miles 
in  area.  Tanks  are  not  excavations ; they  are 
generally  formed  by  raising  an  embankment  across 
the  drainage-line  of  a country,  and  running  the 
banks  up  the  slope  on  tit  her  side.  A tank  is 
generally  so  placed  that,  while  it  has  a sufficiently 
large  drainage-collecting  area  above  it,  there  is,  at 
the  same  time,  a suflicient  area  of  suitable  land  on 
a lower  level,  upon  which  the  stored  water  will 
flow  without  being  lifted.  Sometimes,  tanks  are 
fed  with  the  surplus  water  of  rivers,  but  this  is  not 
usual.  Many  of  the  smaller  tanks  are  in  natural 
hollows  or  basins,  and  when  this  is  the  case  the 
water  must  be  lifted  to  a height  sufficient  to  enable 
it  to  flow  to  and  upon  the  land. to  be  watered. 

Tanks  are  of  use  in  storing  the  surplus  rain- 
water that  falls  during  the  wet  season  for  use  in 
the  dry  weather.  Generally,  however,  tanks  are 
not  nearly  of  the  use  they  might  be  from  the 
absence  of  any  regulations  for  the  proper  nse 
of  the  water,  the  consequence  being  that  each 
cultivator  having  the  right  uses  it  lavishly,  and  the 
store  is  exhausted  by  the  time  the  water  is  specially 
needed.  There  is  little  excuse  for  the  lavish  use  of 
. the  water,  for  it  contains  little  or  no  silt.  Some 
tanks  are  sq  shallow,  they  lose,  by  evapora- 
^:ibn,  a great  deal  of  the  water  they  collect.  Shallow 
tanks  are  also  very  objectionable  because  they 
cover  so  much  ground.  It  not  unfrequently 
happens  that  the  area  occupied  by  the  tank  is 
greater  than  the  area  irrigated  by  its  water.  Land 
irrigated  from  tanks  is  usually  cropped  with  the 

rice  crop.  ^ , 

In  some  of  the  districts  there  are  great  numbers 
of  wells,  the  water  of  which  is  used  for  irrigating 
land ; but,  as  these  wells  are  seldom  less  than  20 


feet  deep,  the  cost  of  lifting  the  water  reduces 
largely  the  returns  from  the  crops.  Yet,  as  a 
means  of  supporting  the  people  and  the  farm  stock 
in  adverse  seasons,  these  irrigation  wells  are  of 
very  great  value.  The  wells  are  usually  sunk  at  the 
expense  of  the  ryots.  When  land  is  provided 
with  a well,  it  becomes  much  more  valuable. 
The  soil  is  maintained  in  a good  condition  by  the 
frequent  application  of  manure,  or  by  folding 
sheep.  If  the  other  land  of  the  Presidency  was  as 
well  formed  as  that  watered  from  Avells,  there 
would  be  but  little  to  complain  of  in  native 
farming;  Not  only  is  the  soil  better  managed,  but 
its  irrigation  is  performed  in  a far  more  satisfactory 
manner.  A given  quantity  of  water  will  be  made 
to  produce  three  times  the  useful  effect,  when 
raised  from  wells,  that  the  same  quantity  of  water 
obtained  by  opening  a sluice  usually  produces.  The 
fact  is  that,  when  he  has  the  trouble  and  expense 
of  raising  the  water  20  or  30  feet,  the  ryot  fully 
appreciates  its  value,  and  applies  it  with  care.  If 
only  the  ryot  could  be  induced,  or  compelled,  to 
use  with  the  same  care  the  Avater  delivered  by 
channels  on  his  land,  huAV  grtat  Avould  be  the 
benefit  to  the  country. 

The  uncertainty  attending  the  sinking  o wells 
greatly  lessens  enterprise  in  this  direction.  If 
there  was  greater  certainty  in  securing  good  : e- 
sults,  many  more  ryots  would  sink  wells  in  their 
holdings.  This  matter  is  noAV  receiving  attention 
from  the  proper  authorities.  It  has  been  proposed 
to  employ  a staff  of  men  in  boring  for  water  in 
suitable  places,  where  wells  are  required. 

An  average- sized  well  will  cost  from  £2o  to  £30, 
and  but  few  Avill  afford  water  for  more  than  five 
acres  of  land.  The  annual  interest,  therefore,  at 
the  usual  rate  (10  per  cent.),  on  the  outlay,  would 
reiAresent  a charge  of  from  10s.  to  12s.  per  acre, 
a sum  considerably  in  excess  of  that  charged  by 
the  t'tate  f^r  Avater  delivi^red  on  the  land  and 
supplied  AVuhout  limit.  For  raising  the  A\mter 
from  an  oro:;;ary  well,  the  cost  per  acre  for  each 
irrigation  given  is  not  less  than  from  Is.  Gd.  to 
2s.  6d.,  frequently  .nore.  Hence,  wells  cannot 
compete  A\dth  the  Ht.ite  irrigation  works  in  the 
supply  of  water  for  irrigation  use.  They  are,  how- 
ever, of  great  value  in  times  of  scarcity  produced 
by  drought,  for  they  frequently  afford  water  long 
after  the  other  sources  of  irrigation  water  have 
dried  up,  and  at  such  times  the  price  at  Avhich  the 
water  is  obtained  is  not  a matter  of  so  much  con- 
sideration. 

The  crops  usually  grown  on  land  irrigated  from 
wells  are  tobacco,  chillies,  plantains,  Avheat,  &c. 
The  last-mentioned  crop  is  grown  to  a very  limited 
extent ; of  over  24  million  acres  under  crop,  the 
Avheat  crop  does  not  occupy  30,000  acres,  and  this 
is  chiefly  wheat  of  inferior  kind,  chiefly  spelt. 
Under  an  improved  system  of  farming,  there  are 
large  tracts  of  country  in  the  northern  part  of  the 
Presidency  well  suited  for  groAving  ovum,  ry  wheat. 
Tobacco  is  largely  cultivated,  but  it  iy  ; "wn  v-  ith 
so  little  skill,  and  is  so  badly  cured,  t :i  >:  iurmt 
find  a market  in  Europe.  There  are  considerable 
areas  of  land  on  which  good  tobacco  might  be 
grown.  The  results  of  many  analyses  of  the 
tobacco  of  South  India  show  that  the  ashes  of  these 
tobaccos  seldom  contain  more  than  5 or  6 per  cent, 
of  carbonate  of  potash,  while  the  ashes  of  American 
tobacco  contain  from  20  to  40  per  cent.,  proving 
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I the  poverty  of  Indian  tobacco  soils  in  this  itn- 
I portant  plant-food — a plant-food,  however,  easily 
I obtainable  in  the  shape  of  saltpetre,  and  at  a 
I moderate  cost.  But,  though  saltpetre  is  largely 
exported  from  the  tobacco-growing  districts,  it  is 
never  employed  as  a manure  for  tobacco. 

I must  reluctantly  bring  my  observations  to  a 
close;  there  are  many  other  subjects  which  I 

I would  like  to  bring  under  your  notice,  and  I could 
have  wished  to  have  referred  more  fully  to  many 
that  I have  brought  before  you,  but  time  will  not 
permit.  I have  endeavoured  to  point  out  some  of 
the  difficulties  under  which  agriculture  is  prac- 
tised, and  have  indicated  some  of  those  that 
appear  capable  of  removal,  or  of  such  modification 
as  would,  in  my  opinion,  render  them  less  injurious 
in  their  action.  I have  dwelt  very  fully  on  the 
shortcomings  of  native  agriculture;  it  would  have 
been  a far  more  pleasing  duty  to  have  pointed  out 
some  of  its  good  points — for  there  are  some — but 
the  demand  for  reform  is  far  too  urgent  to  allow 
of  time  aud  opportunity  being  employed  in  any 
other  way  than  in  an  endeavour  to  aid  in  getting 
these  reforms  instituted. 

[| — _ — ^ — 

" DISCUSSION. 

I The  Chairman  said  everyone  who  was  interested  in 
India  must  be  very  much  indebted  to  Mr.  Bobertson  for 
his  very  suggestive  paper.  He  said  suggestive, 
advisedly,  for  he  was  prepared  to  traverse  several 
points  in  it,  not:  as  a Government  servant,  but  in  the 
I interest  of  truth.  So  far  as  tlic  piofcs.-doral  part  of  the 
I paper  was  concerned,  it  was  admirable,  and  the  state- 
' ments  as  to  the  want  of  manure  and  the  poor  chaiacter 
of  the  agriculture  were  perfectly  true.  The  parts  to 
which  he  took  exception  were  the  general  remarks.  One 
great  question  was,  whethorafter  all  alio  wances  had  been 
made,  there  was  not  some  progress  going  on  ; some  sub- 
stantial increase  in  the  progress  of  the  country.  He  had 
prepared,  through  the  kindness  of  some  of  the  officials  in 
the  India-office,  a statement,  showing  the  state  of  agri- 
oidture  dui-ing  the  last  25  years,  and  he  would  not  go 
back  farther  than  that,  though  his  own  memory  went 
back  far  beyond  that,  to  a time  when  they  could  scarcely 
keep  the  land  in  cultivation ; when  prices  were  far 
below  the  commutation  prices  at  which  the  land 
revenue  was  taken,  and  when  other  distressing  fea- 
tures existed,  which  led  the  Government  to  consider 
whether  a large  reduction  in  the  revenue  demand  should 
not  take  place.  Within  the  last  25  years,  however, 
circumstances  had  vastly  changed  ; prices  had  assumed 
a different  character,  and  were  now  nearly  twice,  and  in 
come  cases  three  or  four  times,  what  they  were.  That, 
•of  course,  removed  the  necessity  for  dealing  with  the 
land-tax,  which  was  a heavy  burden  on  the  agi’icultural 
classes,  and  which  had  more  to  do  with  the  backAvard 
state  of  agriculture  than  many  persons  would  believe. 
This  statement  of  the  agricultural  condition  of  India 
for  25  years,  really  only  described  the  state  of  things 
over  about  four-fifths  of  the  cultivation,  because  that 
was  the  part  to  which  the  ryoUvari  settlement  applied. 
He  used  the  word  settlement  rather  than  tenure, 
■dvisedly,  because  it  simply  meant  the  valuation  for 
:s  venue  imri:)Oses,  and  not  a title  to  the  land.  The 
••‘:atement  extended  over  1852-3  to  1877-8.  Within 
“that  i^riod  of  25  years  the  Avhole  area  of  cultivation 
had  risen.  The  entire  area  was  about  88,000,000 
acres,  and  of  that  area  under  the  two  revenue  settle- 
p about  25,000,000  to  30,000,000  were  under  cul- 
tivation, which  of  course  left  a very  large  margin  ■ 
unculti\ated.  Within  that  margin  there  was  the  vast 
area  of  mountainous  land,  and  a great  deal  of  dry,  arid 
plain,  which  would  not,  within  any  time  they  could  con-  i 


template,  come  under  cultivation,  but  still  there  would 
be  a large  margin  yet  to  be  brought  imder  cultivation. 
Within  those  25  years,  the  rise  in  the  ryotivari  cultiva- 
tion had  been  from  12,000,000  to  20,000,000  of  acres. 
Taking  the  first  four  years  and  the  last  four  years  of 
the  series,  there  was  a difference,  therefore,  of  upwards 
of  70  per  cent,  increase  of  cultivation  under  the 
ryotivari  holdings;  80  per  cent,  of  this  increase 
was  in  what  was  called  the  dry  or  unirrigated  land, 
which  was  by  far  the  most  important,  because  on 
this  diy  land  were  grown  the  Avhole  of  the  dry 
grains  Avhich  formed  the  staple  food  of  the  peoi^lc, 
especially  of  the  poor.  Bice  was  never  seen  in  a poor 
man’s  house,  the  food  of  the  poor  being  dry  grain.  The 
cultivation  of  those  soils  was  inexpensive,  and  on  them 
were  raised  all  those  important  raAv  products  which  were 
of  commercial  value,  and  went  to  enrich  the  people, 
such  as  cotton,  oil-seeds,  wheat,  tobacco,  cocoa-nut, 
spice,  cofitee,  tea,  and  the  like.  Now,  an  advance 
of  80  per  cent,  in  25  years  is  really  a A^ery  sub- 
stantial addition  to  the  wealth  and  prosperity  of 
the  country.  Turning  now  to  the  irrigated  land,  he 
found  that  there  had  been  a growth  of  1,250,000 
acres;  it  really  Avas  1,500,000,  because,  under  some 
peculiar  management  of  the  accounts,  a good  deal  of  the 
wet  land  was  transferred  under  the  head  of  dry  land. 
For  instance,  all  the  land  irrigated  by  the  GodaA'ery 
works  was  transferred  under  the  heading  of  dry  land, 
for  there  the  water-tax  was  treated  as  a separate  matter. 
The  advance  was  thus  probably  something  nearly  double 
in  the  irrigated  land,  which,  of  course,  represented  a very 
large  investment  of  capital,  because  the  irrigated  land 
was  mostly  in  the  hands  of  the  better  class  .of  people ; 
but  the  profits  of  this  large  area  of  increased  cultiA* ation 
were  a large  accession  to  the  national  wealth,  so  that  on 
those  two  heads  there  were  great  advau'^cs,  and  great 
industry  was  manifested  by  the  people  in  every  AA’ay. 
He  found  by  the  accounts  that,  probably,  now  about 
double  the  area  of  Avet  land  was  producing  two  crops 
for  the  extra  charge  for  Avater  on  the  double -cropped 
land,  w'hich  was  £43,000  in  1855,  Avas  noAV  nearly 
£100,000.  It  AAms  very  satisfactory  also  to  see  that  the 
State  had  been  doing  its  duty  in  this  matter,  for  the 
reA'enue  deriA^ed  from  the  freshly-watered  land  had  risen 
fx’om  1855-6,  when  it  AAms  £64,000,  until  it  was  noAA' 
€336,000,  and,  bearing  in  mind  that  two  years  of  famine 
had  come  into  the  last  averages,  he  had  no  doubt  Avhen 
the  elfects  of  those  years  had  passed  aAvay  it  would  be 
from  £350,000  to  £400,000.  But  while  the  State  had 
derived  its  reAvard,  probably,  to  the  extent  of  nearly 
£400,000,  the  people  had  benefited  much  more  largely, 
for  a man  aaUo  paid  a water-tax  of  £ 1 , certainly  obtained 
a profit  of  £2  upon  it.  So  that  there  Avas  a A^eiy  substan- 
tial growth  of  wealth  and  comfort  amongst  the  people 
from  that  source  also.  On  the  whole,  therefore,  there 
was  general  advance  of  agricultural  prosperity  in  South 
India.  He  was  glad  that  Mr.  Bobertson  liad  con- 
fined liimself  to  South  India,  because  it  enable-d  them 
to  deal  Avith  definite  statistics.  One  great  difiiculty  in 
dealing  Avith  India  was  its  great  extent.  There  Avore 
really  11  or  12  provinces  which  might  bo  fairly  called 
States  in  the  American  sense,  and  one  easily  got  lost 
amongst  those  different  States  and  their  different  con- 
ditions. Now,  as  to  the  tenure  of  land  and  the  land-tax. 
He  imxst  traA'erse  the  impression  which  Mr.  Bobertson 
had  raised.  The  land-tax  in  India  Avas  a vexy  heaAy 
demand,  for  it  SAvept  aAvay  pretty  neaxly  one-third  or 
one-half  of  the  rent-roll  of  the  coixntxy  for  Imperial 
pxxi’poses.  If  any  large  portion  of  the  rent-x’oil  of 
England  AA^ere  abstracted  in  taxation,  it  Avoixld  be  found 
that  there  Avas  a good  deal  of  reason  Avhy  the  laboui-ers’ 
cottages  were  not  so  good  as  they  might  bo  ; and 
probably  it  would  not  be  found  that  the  Duke  of 
Sutherland  would  have  improved  his  property  to  the  ex- 
tent he  had  if  from  one-half  to  one-thix’d  if  his  rent- 
roU  were  taken  in  taxation.  The  land-tax  Avas  a heavy 
charge,  but  this  statement  showed  thei'c  had  been 
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really  a very  sensible  decrease  in  it,  for  he  found  that 
the  average  acreable  rate  of  the  land-tax  upon  all  dry 
land  in  South  India  had  fallen  from  about  3s.  (1852-3) 
to  2s.  2d.  now,  which  was  a very  substantial  re- 
duction. To  a certain  extent,  no  doubt,  it  was  due 
to  inferior  land  coming  under  cultivation ; but  even 
making  allowance  for  that,  there  was  a substantial  re- 
duction in  the  demand.  The  assessment  upon  the  wet 
land  also  showed  a decrease.  The  average  assessment 
in  1852-3  was  14s.  an  acre,  and  it  had  steadily  decreased 
xmtil  it  was  down  to  9s.  an  acre.  That  was  a sub- 
stantial reduction,  but  he  admitted  these  accounts  rather 
overstated  it,  and  probably  the  average  tax  should  be 
taken  at  10s.  On  the  whole,  therefore,  there  had  been 
a reduction  of  the  land-tax  on  all  land.  He  wished 
the  meeting  to  believe,  as  he  did  most  heartily  him- 
self, that  the  agricultural  population  of  India  were, 
at  this  moment — despite  fiscal  burdens  which  were  un- 
known in  this  country,  despite  occasional  scarcities 
and  even  dire  famines,  despite  all  the  disadvantages 
which  Mr.  Sober tson  had  so  justly  drawn  attention  to, 
and  others  which  might  be  mentioned — adding  to  that 
illustrious  record  Vt^hich  had  reflected  the  highest  honour 
on  our  beloved  country,  and  on  the  reign  of  her  Majesty, 
the  Queen -Empress  of  India.  He  wished  them  to 
remember  that,  when  dealing  with  Indian  matters,  they 
should  do  so  with  justice  to  the  people,  with  wisdom  and 
with  sympathy;  the  Indians  wanted  nothing  else. 
Now,  he  must  add  that  anything  going  cut  to  India 
from  Mr.  Ilobertson  would  tell  very  seriously  ; and 
there  were  two  points  aoout  which  his  errors  wordd 
cause  much  apprehension.  One  was  the  tenure  of  land 
in  India,  which,  as  had  been  said,  was  the  most  import- 
ant question,  if  they  wished  to  encourage  agricultural 
improvement ; the  other  was  the  land-tax.  As  to  the 
first,  what  was  the  degree  of  certainty  of  title  to  pro- 
X>erty  in  the  soil  in  India  ? He  could  only  say  that,  as 
he  read  Mr.  Robertson’s  paper,  it  conveyed  to  his  mind 
the  idea  that  he  holds,  that  they  had  in  India  a lot  of 
leasehold  tenants,  and  not  proprietors  of  land.  Now, 
there  was  no  such  thing  as  serfdom  in  India ; there 
was  no  such  tiling’  as  holding  land  of  the  Grovernment ; 
or,  if  there  was,  it  was  of  very  late  creation.  The  men 
did  not  pay  rent.  He  stated  this  very  firmly  and 
plainly,  because  he  wanted  it  traversed,  if  possible. 
The  soil  of  India  was  the  property  of  the  people.  It 
belonged  to  its  landholders,  and  the  landowners  of  India 
were  not  the  State,  but  the  Indians.  In  this  respect 
they  had  the  best  guarantee  for  the  improvement  of  the 
land.  He  need  scarcely  say  that  there  was  no  such 
thing  as  this  change  of  land,  of  which  Mr.  Robert- 
son has  spoken,  nothing  was  more  stable  than  its 
tenure ; for  there  was  the  intensest  love  of  land 
on  the  part  of  their  Indian  fellow-subjects,  and 
a love  of  the  scene  of  their  own  labours.  It  was 
proverbial.  It  was  an  instinct  which  could  not  be  ex- 
tinguished— a love  which  surMved  the  very  bitterest 
discouragement.  The  land  of  India  was  private  pro- 
perty in  the  fullest  usufructory  sense  of  the  term.  All 
those  rights  which  were  exercised  in  England  by  owners 
and  landlords,  were  equally  exercised  in  India  by  owners 
and  landlords ; the  rights  of  property  were,  for  all  pur- 
p(jses,  essentially  the  same,  whether  the  landowner  were 
( he  proprietor  of  one  of  the  great  estates  technically 
i.crmed  the  permanently -settled  zemindari,  or  the 
j'casant-proprietor  of  a few  acres,  which  might  be 
valued  for  the  purpose  of  the  land-tax,  under  the  less 
assured  conditions  of  what  they  called  the  ryotwari 
settlement.  The  title  was  as  good,  whether  it  was 
derived  from  ancient  hereditary  prescription,  or  from 
ilic  iTsufructory  occupation  of  a few  years.  The  value 
■)r  this  condition,  which  was  found  existing  in  India, 
iiad  been  appreciated  by  the  Government  from  the 
e irliest  years  of  our  rule,  and  all  our  revenue  arrange - 
aiients  had  been  from  the  first  directed  to  strengthen  and 
comfort  these  ancient  prescriptions,  and  to  create  pro- 
prietary rights  where  their  previous  existence  might 


be  less  conclusively  obvious.  The  zemindari  settle- 
ments were  made  with  the  old  proprietary  nobility  of 
the  country,  and  they  had  for  their  aim  to  confirm  the 
proprietary  right.  He  would  not  enter  on  the  mistakes 
which  were  made  in  zemindari  settlement,  for  he  was 
merely  talking  of  the  princij)le.  The  ryotivari,  or 
individual  settlements,  were  exactly  the  same  ; they 
simply  ratified  the  existing  condition  of  property  as  it 
was  found.  Eor  instance,  the  rtioUvari  settlement  of 
Canara  merely  ratified  the  ancient  native  settlements  of 
the  15th  century.  So  it  was  with  the  native  settlement  of 
Malabar,  made  with  Tippoo  in  1784,  and  accepted  by  the 
British  rule  in  1 792.  Such  also  were  the  settlements  with 
the  individual  owners  of  the  communal  property  of  the 
rural  villagesof  theDeccan.  These  settlements  really  con- 
firmed the  property,  recognised  it,  and  in  every  "way  com- 
forted those  rights  whichmade  an  ag-riculturalpopulation 
contented  and  industrious.  He  wished  to  repeat  it;  the 
people,  and  not  the  State,  are  the  landlords  of  India. 
Landed  property  of  all  kinds  passed  without  any  inter- 
vention of  the  State,  by  inheritance,  purchase,  sale,  or 
a,ny  other  device.  It  was  partable  amongst  members 
oi  the  family  without  the  interference  of  tlie  State,  and 
became  subject  to  mortgage,  lease,  &c.,  and  could  be 
dealt  with,  for  all  pif^ctical  pxirposes,  as  ordinary  free- 
hold property  in  this  country,  whether  the  owner  Avere 
a zemindari  or  a ryot.  Any  land  needed  for  public 
purposes  must  be  purchased  by  the  State  from  the  ryot. 
If  they  followed  that  landholder  to  his  farm,  what  did 
they  find?  However  small  liis  property,  they  found 
him  in  perfect  freedom  as  to  the  process  of  his  cidtiva- 
tion,  and  the  rotation  of  crops  he  might  adopt.  There 
was  no  interference,  no  dictation  in  any  way  on  the 
part  of  the  tax-gatherer.  He  could  not  even  be 
required  to  avail  himself  of  water  when  placed  by  the 
State  within  his  reach  for  the  irrigation  of  the  land,  if 
he  could  not  see  his  way  to  doing  so.  If  misfortune 
or  bankruptcy  overtook  him,  for  all  practical  purposes, 
the  State  was  simply  a first  creditor  against  all  his 
property,  personal  and  real.  If  the  land-tax  was  un- 
paid, the  tax-gatherer  could  not  enter  on  the  land  or 
summarily  oust  him.  The  ownership,  in  fact,  could  not 
be  transferred,  except  by  public  sale,  and  after  that 
public  sale,  every  penny  realised  must  be  accounted  for 
to  the  bankrupt.  Those  were  not  the  conditions  of 
tenantry,  they  were  good  solid  incidents  of  property, 
and  gave  exactly  the  guarantee  for  the  advancement  of 
agricultural  prosperity,  which  was  required.  Not  only 
so,  but  there  was  provided  for  the  proprietor,  whatever 
he  was,  a very  efficient  and  complete  rent  law,  which 
enabled  him  to  recover  his  dues  without  any  inter- 
vention of  the  State,  which  otherwise  regulated  the 
relations  of  the  proprietor  and  his  tenantry,  and  the 
State  could  not  use  that  landlord  and  tenant  law  for 
its  own  purposes,  but  had  a separate  law  for  the 
purpose  of  collecting  the  land-tax.  He  feared  he 
had  treated  this  at  too  great  length,  but  the  fact  was 
there  was  a great  deal  of  misapprehension  on  the 
subject.  To  use  such  a term  as  ryoticari  tenure  was 
much  the  same  as  if  it  were  said  that  you  hold  property 
in  London  by  your  water-rate  bill.  That  was  not  the 
place  to  discuss  all  these  matters,  but  it  would  answer 
his  purpose  if  the  facts  he  had  endeavoured  to  lay 
before  the  meeting  showed  that  the  people  of  the 
country  were  the  landowners  and  landlords  of  South 
India,  that  their  titles  were  reliable,  and  were  con- 
fidently trusted  in  by  the  agricultural  community,  and 
that  the  Government  had  never  attempted  to  confiseubj 
the  rights  of  property,  or  failed  to  recognise  the  facts  a •; 
they  found  them,  and  to  comfort  those  conditions  in 
their  arrangements  for  the  assessment  and  collection  of 
the  land-tax.  Now,  as  to  the  land-tax,  he  would  say 
a word  or  two.  It  had  been  spoken  of  as  rent,  but  it 
was  not  so.  The  greatest  financier  Avho  ever  went  to 
India,  Mr.  James  Wilson,  said,  in  his  budget  speech  in 
1860,  “I  have  consulted  the  ancient  sacred  authority  of 
Menu  and  the  version  of  the  ancient  Hindoo  law. 
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Upou  tlie  best  authority  at  my  disposal,  it  was  as  fol- 
lows:— ‘The  revenue  (says  the  writer)  consists  of  a 
share  of  the  grain,  and  of  all  agricultural  produce. 
The  rates  of  taxation  are  as  follows  : — For  cattle  added 
each  year  to  the  capital  stock  it  was  one-fiftieth,  which, 
in  time  of  invasion,  may  be  increased  to  one -twentieth. 
On  grain,  one-twelfth,  one-eighth,  or  one-sixth,  accord- 
ing to  the  soil  and  the  labour  necessary  to  cultivate  it ; 
but  this  may  also  be  i*aised,  in  case  of  emergency,  even 
to  as  far  as  one-fourth.”  Such  was  the  prescriptive 
common  law  of  the  country.  Mr.  Wilson,  after  review- 
ing tlie  other  sources  of  Indian  taxation,  exclaimed, 
addressing  the  Viceroy,  ‘ ‘ I must  say  there  is  latitude 
enough  here  for  the  most  greedy  exchequer  and  most 
voracious  Minister.”  But  greedy  exchequers  and 
voracious  Ministers  had  been  at  work  on  the  landed 
income  of  the  country  long  before  Mr.  Wilson  had  any- 
thing to  do  with  it.  The  prescriptive  limit  (even  for 
perilous  times),  which  was  25  per  cent.,  had  been  ex- 
ceeded long  before  the  provinces  of  South  India  came 
under  British  rule,  and  our  early  settlement  officers 
found  the  State  demand  against  the  agriculture  of  the 
country  no  longer  one-twelfth,  or  even  one-fourth,  but 
practically  based  on  one -half  of  the  gross  crop,  taken 
part  in  kind  and  part  commuted  into  cash.  We  had 
inherited  a grave  transgression,  and  had  never  been 
able  to  concede  any  substantial  rehef.  At  this  moment 
we  were  reusing  the  revenue  demand  against  the  great 
bulk  of  the  landed  property,  on  the  basis  of  exacting 
for  fiscal  purposes  what  might  be  roughly  call  one -half 
the  nett  average  income.  A demand  of  that  kind  was 
a very  serious  matter.  However,  it  was  carried  out 
with  every  consideration,  and  probably  the  final  demand 
scarcely  ever  equalled  the  theory  of  the  settlement. 
StiU,  every  acre  of  land  bore  a searching  and  heavy 
fiscal  biu'den,  and,  under  such  circumstances,  of  course, 
the  accumulation  of  agricultural  capital  was  very  slow, 
and,  naturally,  progress  had  been  somewhat  laggard. 
He  was  not  discussing  the  principle  of  the  land-tax  as 
a source  of  revenue,  much  less  impugning  its  incidence, 
or  even  pleading  for  a mitigation  of  its  burdens.  These 
matters  belonged  to  a separate  discussion.  He  would 
merely  remind  the  audience  that,  when  disparaging  the 
condition  of  Indian  agriculture,  and  regretting  its  slow 
development,  they  mu.st  bear  in  mind  that  it  really  bore 
burdens  which  diverted  to  martial  and  other  purposes  a 
very  large  proportion  of  the  income  which  probably,  in 
tliis  countiy,  fructified  around  us  in  the  blessing  of  a 
lively  agiicultural  prosperity. 

Colonel  Rathbone  .said,  as  the  Chairman  desired 
someone  to  traverse  his  statements  with  regard  to  the 
iwotwari  tcmu’e,  he  should  be  happy  to  do  so.  There 
was  no  doubt  that,  under  the  old  native  tenure,  the 
rate  that  was  taken  was  exactly  one-sixth  of  the 
current  crop : but  we  had  introduced  another  system 
altogether.  The  ryotwari  system  had  been  explained 
to  them  as  being  exactly  the  same  as  property  in 
Eu gland,  and  that  it  had  all  the  incidents  of  pro- 
prietorship ; but,  in  point  of  fact,  instead  of  that  being 
the  ca.«e,  3Ir.  Robertson  had  explained  a little  before 
that  the  ryot’s  position  was  this,  that  he  was  to  be 
assessed  by  the  collector  or  his  deputies,  at  whatever 
6um  they  chose  to  fix,  they  being  often  ignorant  of  the 
matter  ; but  if  the  unfortunate  ryot  did  not  pay  the 
rent  thus  fixed  upon  him,  he  could  have  his  property 
seized  ; if  that  was  not  sufficient,  he  was  put  in  gaol ; 
but  even  that  did  not  cancel  the  debt.  If  such  a system  as 
that  was  called  the  .same  as  that  of  freehold  property  in 
England,  it  .seemed  to  him  a very  extraordinary  appli- 
cation of  language.  To  say  that  a man,  -who  was  in  a 
worse  condition  than  an  Iri.sh  peasant,  who  could  be 
taxed  in  that  way,  as  he  had  often  known  to  be  the 
case,  was  in  the  same  position  as  an  Engli.sh  freeholder, 
seemerl  a perversion  of  terms  ; at  any  rate,  it  was  a 
mistaken  use  of  them.  He  need  only  refer  to  the  Acts 
paeeed  in  Bombay  when  he  was  there. 


The  Chairman  reminded  the  speaker  that  the  discus- 
sion was  strictly  confined  to  Madras. 

Colonel  Rathbone  said  the  ryotwari  system  in 
Madras  was  the  same  as  in  Bombay,  and  the  G-overn- 
ment  generally  applied  the  laws  of  one  province  to 
another.  He  had  no  doubt  that  further  research  would 
show  that  the  same  thing  existed  in  Madras.  Those 
Acts  of  the  Legislature  distinctly  provided  that  the 
collector  or  assessor  could  fix  wLat  rate  he  pleased 
upon  the  different  holdings,  and  the  man  who 
did  not  accept  those  terms  might  be  turned  out, 
and  the  Government  assumed  to  itself  the  right  and 
property  in  their  land  for  ever.  Those  were  the  pro- 
visions found  in  the  Acts  passed  in  Bombay,  and  he  had 
no  doubt  the  same  thing  occurred  in  Madras.  Then  it 
was  further  said  that  the  incidents  of  proprietor. ship 
were  present,  that  these  men  had  the  same  right.?  as  the 
landlord  in  England.  It  was  not  two  years  ago  since  a 
long  discussion  took  place  at  the  East  India  Association 
on  the  subject  of  the  proceedings  of  the  Government 
with  regard  to  cutting  the  jungle.  In  England  the 
commoner  had  a right  of  grazing,  and  could  cut  brush- 
wood and  so  on,  and  it  used  to  be  the  same  in  India. 
Every  villager  had  a right  to  their  own  grass,  and  to 
cut  their  own  jungle,  but  this  was  now  put  an  end  to, 
showing  that  all  idea  of  there  being  any  pro- 
prietary rights  was  an  entire  mistake.  They  had  a 
right  to  occupy  their  land  as  long  as  they  could,  until  a 
higher  assessment  was  put  upon  it ; but  how  large  that 
might  go  was  proved  by  an  Act  passed  by  the  Govern- 
ment of  Bombay,  that  in  future  revisions,  not  more 
than  100  per  cent.,  should  be  added  to  the  existing  rate. 
It  was  proved,  in  Bombay,  that  180  per  cent,  was 
actually  added  in  some  cases  ; therefore,  to  say  that 
people  under  such  conditions  w^ere  in  the  same  position 
as  proprietors  in  England,  was  a perfect  mistake. 
Until  the  Government  did  really  give  fixity  of  tenixre, 
or  something  equivalent  to  it,  it  was  no  doubt  the 
Indian  ryots  would  be  the  impoverished  race  they  un- 
fortunately were. 

Sir  Charles  Trevelyan  said  it  was  rather  too  late  to 
begin  a discussion  on  the  Indian  land  revenue,  and,  per- 
haps, it  woTxld  be  well  to  confine  themselves  to  a simple 
acknoxvledgemeut  of  the  gi'eat  ability  and  valxxe  of  the 
paper.  He  agreed  with  the  Chairman,  that  as  I'egard.s 
the  feelings  of  the  rj-ots,  they  w'cre  land  owners  ; they 
loved  their  land,  and  compai’ed  their  tenxxi’e  of  it  to 
grass  vvuth  deep  roots,  which  coxxld  only  be  removed 
with  the  greatest  difficulty  from  the  soil.  He  also 
agreed  that  the  demand  of  the  Governmcixt  xxpon  the 
soil  had  been  vei’y  mxxch  diminished.  Althoxxgh  Lord 
Hari-is’s  Government  redxxctions  were  goingon  all  over 
the  coxxntry,  and  the  condition  of  the  people  had,  ixo 
doxxbt,  impi’oved  ; the  real  obstacle  to  the  inqxroveiaent 
of  the  country  was  not  the  amount  of  the  asse.ssment, 
but  its  xxncertainty.  So  long  as  it  depended  on  the  com- 
parison of  the  qualities  of  the  soil  made  by  pei’sons  with 
limited  experience  or  fallible  judgment,  or  by  hap- 
hazard calculation  of  the  net  profits,  there  must  be  un- 
certainty, and  a real  feeling  of  ownership  and  growth 
of  confidence,  such  as  xvoxxld  lead  to  the  investment  of 
capital  in  the  land,  could  not  arise.  In  the  Tanjore 
district  this  had  been  attained  in  a considerable  degree, 
ow'ing  to  the  exceptionally  favoux’able  circumstances, 
and  tlxe  consequence  was  that  there  was  a set  of  really 
well-to-do  yeomanry,  and  the  famine  fell  very  liglitly 
there.  Mr.  Robertson  pointed  oxxt  that  many  civilian.s 
went  to  ludia  without  any  instrxxction  in  agricxxlture, 
and  certainly  if  they  could  go  through  a short  coxirse  of 
lectxxres  such  as  they  had  heard  that  evening  it  w'ould 
be  of  the  greatest  benefit  to  them,  not  only  for  the  in- 
formation they  woxdd  derive,  bxit  from  having  their 
attention  directed  to  an  important  branch  of  their 
futxxre  duties.  Sir  Charles  Trevelyan  conclxxded  wuth  xi 
w’arm  tribute  to  the  abilities  of  the  Chairman. 

Mr.  Ackilandaiya  said  it  had  given  him  very  great 


576 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  May  14,  1880. 


pleasure  to  hear  so  able  a paper  from  a gentleman  so 
intimately  acquainted  with  Indian  agriculture,  and 
consequently  eminently  fitted  to  pronoimce  an  authori- 
tative opinion  on  the  subject.  They  had  also  the  advan- 
tage of  being  presided  over  by  a gentleman,  the  best 
part  of  whose  life  had  been  spent  in  the  service  of  this 
country  in  Southern  India,  and  who,  in  the  course  of  a 
long  and  distinguished  public  career,  had  many  oppor- 
tunities of  considering  this  subject  in  all  its  phases,  and 
coming  to  a correct  conclusion  upon  it.  The  subject  of 
agricidture  was  very  important  in  connection  with  any 
country;  hut  with  India,  which  was  essentially  an 
agricxdtural  country,  it  assumed  the  most  vital 
importance.  As  it  was  getting  late,  he  would 
only  say  a word  or  two  on  the  subject  of  the 
zemindars.  The  tenantry,  directly  under  the  control 
of  the  British  G-ovemment,  had  been  styled  the  ryot- 
wari  tenure,  and  they  considered  that  they  had  a 
permanent  proprietary  right  under  that  tenure  ; hut  in 
those  tracts  which  were  subject  to  the  zemindars,  or 
large  landed  proprietors,  there  were  a variety  of  tenures, 
and  it  would  be  a very  great  advantage  if  some  uni- 
formity could  he  introduced  there.  The  rates  of 
assessment  which  the  ryots  paid  the  zemindars,  were 
sometimes  four  or  five  times  as  much  as  their  neighbours 
paid  to  the  G-overnment,  although  subject  to  the  same 
conditions,  and  cultivating  the  same  sort  of  soil.  "Why 
there  there  should  be  this  difference,  it  would  he 
difficult  to  understand.  He  beheved  the  evil  could  only 
he  removed  by  Government  interference,  and  if  one 
wished  to  see  fairness  and  j ustice  all  round,  the  sooner 
the  matter  was  taken  up  the  better  it  would  he. 

Dr.  Voelcker  said  he  could  not  deny  himself  the  gratifi- 
cation of  moving  a vote  of  thanks  to  Mr.  Robertson,  and 
he  did  so  with  the  greatest  pleasure,  because  he  very  well 
remembered  the  time  when  that  gentleman  was  one  of 
the  best  pupils  in  his  laboratory,  and  it  only  showed  what 
you  could  make  of  a chemist.  There  were  many,  even 
in  this  country,  who  looked  with  suspicion  on  scientific 
farming,  hut  he  thought  Mr.  Robertson  had  done  good 
service,  and  they  had  the  assurance  of  the  Chairman 
that  he  had  done  so ; and  that  he  would  do  so  still  more, 
he  was  fully  persuaded,  because  he  knew  there  was  a 
great  amomit  of  latent  energy  in  him.  He  was 
delighted  to  hear  that  it  was  the  intention  of  the 
Government  to  extend  the  experimental  farms.  He 
also  hoped  that  means  would  he  taken  to  afford  civilians, 
who  went  out  to  India,  an  opportunity  of  quali- 
fying themselves  on  this  subject.  Quite  recently  he 
had  been  in  communication  with  the  principal  of  the 
college  at  Cirencester,  and  he  was  going  to  impress 
upon  him  the  desirability  of  instituting  a special 
course  of  lectures  for  men  who  might  be  intend- 
ing to  go  out  to  the  colonies,  and  especially  to 
India,  because  he  knew,  from  his  own  experience  in  the 
coffee  plantation  of  Malabar,  where  he  was  one  of  the 
first  to  introduce  experiments  some  30  years  ago,  how 
much  could  be  done  to  improve  Indian  agriculture.  He 
hoped  they  would  have  another  paper  showing  more 
in  detail  how  improvements  could  be  made,  and  on  that 
occasion  he  hoped  they  would  have  a good  aoTicultimal 
discussion. 

Mr.  William  Botly  seconded  the  vote  of  thanks. 


TWENTY.FIRST  ORDINARY  MEETING. 

Wednesday,  May  12th,  1880 ; Lord  Alfeed  S. 
CiiUECHiLL,  Chairman  of  Council,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society  : — 

Cawley,  George,  191,  Malpas-road,  New-cross,  S.E. 
Jiiger,  J.  G-.,  Rokin,  Amsterdam. 

Pennington,  Nathan  Glossop,  Park-house,  Cloucester- 
gate,  Begent’s-park,  N.W. 


Setton,  Ernest  W.,  24,  Abingdon- villas,  Kensington, W. 
Showers,  Major-General,  Travellers’  Club,  Pall-maU, 
S.W. 

Sillar,  William  Cameron,  St.  James’ s-lodge,  Kidbrooke- 
park-road,  Blackheath,  S.E. 

Westwood,  Joseph,  jun..  The  Lake,  Snaresbrook,  Essex. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  ; — 

Alcock,  Sir  Rutherford,  K.C.B.,  E.R.G-.S.,  14,  Great 
Queen-street,  Westminster,  S.W. 

Ashbimiham,  The  Earl  of,  Ashbm’nham-place,  Battle 
Sussex. 

Bartholomew,  Hugh,  Clenorchard,  Torrance  of  Campsie, 

N.B. 

Bourne,  Craven,  2,  Fiith-street,  Soho-square,  W. , and 
Craven-house,  Beaconsfield-road,  New  Southgate,  N. 
Eoskett,  Wilha.m  John,  9,  Fenchurch- street,  E.C. 

Grist,  Samuel,  153,  Adelaide -road,  N.W. 

HaxeU,  Edward  Nelson,  Lewgars,  Kingsbury,  Middle- 
sex. 

Haysman,  James,  Bm'gess-hill,  Finchley-road,  N. 

Little,  Christopher  James,  17,  Groombridge-road,  South 
Hackney,  E. 

Romney,  The  Earl  of,  Gayton-haU,  King’s  Lynn, 
Norfolk. 

Shaftesbury,  The  Earl  of,  K.G.,  24,  Grosvenor-sq.,  W. 
Thomson,  Sir  William,  LL.D.,  F.R.S.,  The  University, 
Glasgow. 

The  paper  read  was — 

UTILISATION  AND  PROPERTIES  OF  BLAST 
FURNACE  SLAG. 

By  Charles  Wood. 

The  disposal  of  the  enormous  output  of  slag  or 
scoria  from  blast  furnaces  has  always  been  one  of 
the  serious  difficulties  of  the  iron  trade.  Taking 
an  average  of  all  the  districts  in  England,  for  each 
ton  of  iron  made,  25  cwt.  of  slag  is  produced,  and 
from  the  official  returns  of  last  year  of  the  iron 
smelted,  no  less  than  8,000,000  tons  of  slag  were 
produced.  The  space  occupied  by  this  mass,  when 
loosely  tipped,  is  something  like  170,000,000  of 
cubic  feet,  or  nearly  twice  the  size  of  the  Great 
Pyramid,  whilst  the  bulk  of  the  iron  occupies  only 
one-sixth  of  the  same  space. 

There,  is,  however,  this  great  difference  between 
iron  and  its  refuse,  that,  whilst  the  former  is 
diffused,  and  finds  its  way  into  every  corner  of  the 
world — from  the  hook  at  the  end  of  the  fisherman’s 
line,  or  the  hair-spring  of  a watch — from  the 
magnificent  steam- ship,  or  the  abundant  works 
upon  the  various  railways,  to  the  splendid  roof 
of  many  of  our  public  buildings,  or  the  small  but 
infinitely  long  rod  of  the  telegraph  wire — 
whilst  iron  has  been  diffused  through  all  these 
beautiful  branches  of  the  arts  and  sciences,  its 
companion  slag  has  been  left  behind  at  the  smelting 
works,  a hideous  memorial  defacing  the  landscape, 
absorbing  something  like  a quarter  of  a million  ster- 
ling annually  in  its  disposal,  and  destroying  for  ever 
hundreds  of  acres  of  valuable  agricultural  land, 
forming,  as  it  were,  a blot  upon  the  face  of  the 
earth  ; and  left  as  a land-mark  to  show  where  this 
wonderful  metal,  iron,  has  been  extracted,  the 
development  of  which  has  contributed  so  much  to 
bring  the  world  to  its  present  state  of  civilisation. 
That  this  state  of  things  will  entirely  cease, 
the  author  does  not,  for  one  moment,  think 
possible.  So  long  as  we  produce  such  enorm- 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  May  14,  1880. 


577 


ous  quantities  of  iron,  so  long  will  these 
heaps  go  on  accumulating.  And  there  is  little 
chance  that  these  existing  masses  will  ever  be 
turned  into  a marketable  product.  At  the  same 
time,  there  can  be  little  doubt  that  blast  furnace 
slag  possesses  many  valuable  properties,  which  may, 
in  certain  localities,  be  converted  into  things  use- 
fid  to  the  arts  and  sciences,  and — which  is  a most 
important  point— at  considerable  profit. 

There  are  other  slags  produced  in  many  metal- 
lurgical operations— such  as  in  the  smelting  of 
copper,  lead,  zinc,  and  tin  ores — of  which  no  use  is 
made;  but  there  are  also  slags,  or  cinders,  produced 
in  the  manufacture  of  wrought  iron,  some  of  which 
are  re-smelted,  after  which  no  great  bulk  of  refuse 
is  left.  Nor  is  there,  in  the  author’s  knowledge, 
any  use  whatever  made  of  this  residue. 

Mast  furnace  slag,  as  it  flows  from  the  furnace 
when  making  foundry  iron,  is  usually  of  a grey 
colour,  of  much  the  same  consistency  as  molten 
glass,  a substance,  in  many  points,  it  greatly 
resembles,  particularly  when  the  more  siliceous 
ores  are  being  smelted.  It  is  very  fluid,  and 
has  a temperature  considerably  above  the 
melting-point  of  cast  iron  ; in  proof  of  which, 
if  a piece  of  cold  cast  iron  be  placed  in  a block,  or 
wagon  of  fresh  molten  slag,  it  readily  melts.  At 
this  high  temperature,  it  contains  a large  quantity 
of  gas,  a considerable  portion  of  which  is  throivn 
off  or  exuded  as  the  slag  cools  down  or  becomes 
set.  So  much  is  this  the  case,  that  a large  block  or 
ball,  technically  so  termed,  will  often  burst,  an 
hour  or  two  after  being  run,  from  the  accumulation 
of  this  gas  in  the  inside.  The  bursthig  of  these 
balls  at  the  ironworks  is  of  constant  occurrence, 
and  a source  of  danger,  caused  by  the  liquid  slag  and 
the  outside  shell  dropping  after  the  ball  has  burst. 
This  is  partially  overcome  by  making  the  workmen 
knock  a hole  through  the  top  crust  before  leaving 
the  furnaces.  Again,  the  least  derangement  in 
working  of  the  furnace  is  quite  sufficient  to  alter 
the  nature  of  the  slag,  and  often,  within  half-an- 
hour,  will  the  slag  be  changed  from  grey  to  a 
perfect  black.  Such  a colour  usually  indicates  im- 
perfect smelting,  and  the  slag  will  be  found  to  con- 
tain a larger  proportion  of  iron  than  it  should  do. 
Such,  then,  is  the  material  Avith  which  blast  furnace 
managers  have  to  contend,  and  which  forms  their 
hete  noire. 

For  many  years  the  only  known  use  for  blast- 
furnace slag  was  for  road-making,  and  for  this 
purpose  it  is  still  largely  employed.  In  North- 
amptonshire, and  in  certain  districts  of  York- 
shire, the  whole  of  the  slag  produced  is 
sold  at  a considerable  profit.  These,  however, 
are  local  exceptions.  Perhaps  the  largest  user 
of  slag  is  Mr.  John  Fowler,  M.Inst.C.E., 
engineer  for  the  Tees  Conservancy  Commissioners, 
whose  works  upon  the  breakwater  at  the  Tees 
mouth  deserve  to  rank  as  some  of  the  most  inte- 
resting in  the  kingdom.  On  these  constructions 
Mr.  FoAvler  consumes  something  like  half  a million 
of  tons  annually.  A similar  class  of  work  is  also 
being  carried  on  at  Barrow-in-Furness,  from  the 
slag  produced  at  the  hematite  furnaces  in  that 
town ; but,  in  consequence  of  the  large  amount  of 
lime  contained  in  this  slag,  much  greater  care  has 
to  be  taken  in  its  selection.  The  slag  used  at  the 
Tees  Breakwater  is  chiefly  taken  away  upon ! 
bogies,  in  blocks  weighing  three  and  a half  tons 


each.  The  slag  is  run  into  these  blocks,  upon  the 
wagons,  at  the  furnaces ; a case  or  box  being 
placed  upon  the  bogie  for  this  x>urpose.  When 
the  slag  is  sufficiently  ‘‘  set,”  this  case  is  removed, 
and  the  wagon,  with  the  block  upon  it,  is  taken  a 
distance  of  about  six  miles  to  the  breakwater.  A 
large  quantity  is  also  tipped  upon  a platform  on 
the  river  side,  in  such  a position  that  the  tide  com- 
pletely covers  it ; it  is  then  wheeled  into  hopper 
barges,  belonging  to  and  for  the  use  of  the  Eiver 
Tees  Commissioners. 

In  consequence  of  the  Tees  Breakwater  (known 
as  the  South  Gare  Break^vater)  being  now  nearly 
completed,  and  the  Tees  Commissioners  wishing 
to  commence  the  breakwater  on  the  opposite  side 
of  the  river,  called  the  “North  Gare  Breakwater,” 
Mr.  Fowler,  in  conjunction  with  the  author, 
devised  a plan  for  shipping  the  bogies  with  the  hot 
balls  into  barges,  and  towing  them  down  the  river 
to  a landing-stage  constructed  for  discharging. 
Each  barge  is  constructed  to  carry  forty  bogies, 
and  will  be  about  220  tons  burden.  These  barges 
Avill  bring  back  the  empty  bogies  on  the  return 
journey. 

The  loading  of  these  barges  at  all  states  of  the  tide 
has  naturally  occupied  a considerable  amount  of 
attention,  and  the  machinery  for  shipment, 
designed  by  Messrs.  Appleby  Bros.,  of  Southwark, 
and  called  a “Titan,”  has  been  recommended  by  Mr. 
Fowler,  and  generally  adopted.  Cantilevers,  from  a 
frame  travelling  on  rails  on  the  quay,  overhang  sufii- 
ciently  to  reach  the  outside  of  the  slag  barge,  and  a 
kind  of  overhead  traveller  runs  backward  and  for- 
ward on  these  cantilevers,  a distance  of  about  35  feet. 
The  slag  bogies  are  lifted  and  lowered  by  two 
steam-winches  on  the  traveller,  the  centres  of 
which  correspond  with  the  two  lines  of  the  rails 
upon  the  quay  and  upon  the  barge.  A square 
shaft,  running  the  whole  length  of  the  Titan, 
transmits  all  motions  to  the  winches  for  lifting 
and  travelling.  Each  winch  has  two  drums  for 
flat  steel-wire  rope,  and  these  ropes  are  connected 
together  by  cross-beams,  with  slings  for  taking 
hold  of  each  end  of  the  bogies,  the  object  being  to 
prevent  them  from  twisting  when  being  lifted  or 
lowered,  and  to  ensure  their  coming  directly  uj)on 
the  lines  respectively  on  shore  and  in  the  barge. 

The  Titan  is  fitted  with  two  lines  of  rails,  one 
for  full,  and  the  other  for  empty  bogies.  As 
already  indicated,  these  lines  correspond  with 
those  on  the  barge. 

The  mode  of  working  is  as  follows  : — ^When  a 
barge-load  of  empty  bogies  are  brought  along- 
side, the  bogies  on  the  first  transverse  line  are 
landed,  and  the  barge  is  warped  forward  until 
the  line  which  has  been  cleared  comes  opposite  to 
the  line  for  the  loaded  bogies;  the  travelling  winch 
then  picks  up  a loaded  bogie,  traverses  out  with 
it,  deposits  it  in  the  barge,  at  Me  same  time  picks 
up  an  empty  bogie  from  the  barge,  then  returns 
to  the  wharf,  deposits  it  on  the  line  for  empties, 
and  so  on  at  each  operation;  so  that  the  traveller 
takes  out  a loaded  bogie,  deposits  it  on  the  barge, 
and  brings  back  an  empty  bogie  each  journey. 
The  speeds  of  Avorking  are  estimated  to  be  equal 
to  loading  and  discharging  at  the  rate  of  40  bogies 
per  hour. 

The  engine,  boiler,  coal  bunk,  feed  water  tank, 
and  counterweight  box  are  fixed  at  the  inshore 
end,  and  a platform  on  the  traveller  is  provided 
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for  the  driver,  so  that  he  stands  directly  above  his 
vv^ork,  and  can  clearly  see  each  operation.  One 
lever  gives  the  motions  of  lifting  and  lowering, 
and  another  lever  those  for  travelling  in  either 
direction.  The  whole  of  the  work  is  performed  by 
two  men  on  the  Titan,  a stoker  and  traveller  man, 
two  men  being  required  below  to  attend  to  the 
elings. 

The  next  stage  in  slag  utilisation  is  the  endeavour 
which  has  at  various  times  been  made  of  running 
the  liquid  slag,  as  it  tiows  in  a stream  from  the 
furnace,  into  moulds  ; or,  in  other  words,  making 
slag  castings.  Such  an  idea,  at  first  sight,  would 
seem  natural  enough.  Here,  it  may  be  said,  is  a 
material  flowing  to  waste,  in  a liquid  state,  capable 
of  being  run  into  moulds,  and  of’taking  impressions 
almost  equal  to  that  of  cast-iron.  The  castings 
also,  when  successfully  made,  are  exceedingly 
durable,  and  even  beautiful  to  look  at.  So  alluring 
has  been  the  idea  of  casting,  that,  during  the  last 
fifty  years,  the  Patent-office  has  recorded  almost 
annually  the  attempts  of  some  inventor  impressed 
with  the  notion  that  he  could  treat  this  treacherous 
fluid  successfully,  or,  in  some  way  or  other,  make 
it  useful  in  the  arts.  To  attempt  to  describe  these 
various  schemes,  or  to  give  even  an  outline  of  them, 
would  occupy  far  too  much  time,  but  the  author 
thinks  that  the  following  remarks  will  give  a 
general  idea  of  the  difficulties  he  has  had  to  meet. 

The  high  temperature  at  which  the  slag  leaves 
the  furnace  has  been  before  noticed — namely, 
about  3,000®  Fahr. — but,  when  it  is  brought  into 
contact  with  anything  cold,  in  the  shape  of  a mould, 
it  readily  parts  with  its  heat,  and,  in  so  doing,  sud- 
denly contracts.  The  surface  contracting  becomes 
filled  with  fine  cracks,  or  flaw^s;  so  much  is  this  the 
case  that,  if  allowed  to  become  entirely  consolidated 
in  the  moulds,  these  cracks  will  be  found  to  pene- 
trate completely  through  the  casting,  and,  upon 
exposure  to  the  air,  the  casting  falls  to  pieces. 
This  is  the  more  vexing,  as,  when  slag  is  run  into 
a large  mass— say  into  a pit  of  sand  eight  or  ten 
feet  deep,  and  containing  from  30  to  40  tons — 
there  is  such  an  enormous  amount  of  heat  accumu- 
lated that  it  becomes  self-annealing,  the  outside  of 
the  mass  is  kept  at  a high  temperature,  and,  if 
allowed  to  remain  until  cool,  not  a flaw  will  be 
found,  and  the  slag  becomes  so  exceedingly  tough 
and  hard  that  it  may  be  quarried  in  the  same  way 
as  granite  or  Whinstone,  and  used  for  street- 
paving. 

There  is,  however,  one  exception  to  the  nume- 
rous failures  in  slag  casting,  it  is  known  as  Wood- 
ward’s patent,  and,  although  there  is  absolutely 
nothing  new  in  the  process,  still,  through  the  per- 
severance of  Mr.  Dobbs,  the  late  manager  and 
engineer  for  the  furnaces  of  Messrs.  T.  Vaughan 
and  Co.,  an  amount  of  success  has  been  arrived  at 
sufficient  to  enable  the  company  which  works  the 
process  to  pay  a fair  dividend.  The  success  has 
been  eminently  a practical  one,  and  appears  to  rest 
mainly  upon  two  points — Firstly,  in  the  quickness 
with  which  the  castings  are  removed  from  the 
moulds  and  pEced  in  the  annealing  ovens,  where 
the  temperature  is  constantly  kept  up  nearly  as  high 
as  the  melting  point  of  slag,  the  heat,  after  the 
ovens  are  full,  being  so  gradually  lowered  that 
the  outside  of  the  casting  cools  at  the  same  rate  as 
the  inside ; the  contraction  is  thus  equalised 
throughout,  strains  upon  the  outside  are  avoided. 


and  the  fine  surface  cracks  do  not  penetrate  much 
below  the  skin.  And  secondly,  upon  the  fact  that 
only  solid  rectangular  blocks,  with  a certain  amount 
of  bulk  in  them,  are  attempted. 

On  this  wall  is  a diagram  showing  the  apparatus 
and  annealing  ovens  now  in  use  at  the  works  of 
the  Tees  Scoria  Paving  Block  Company.  The 
blocks  are  made  by  running  the  liquid  slag  into  a 
series  of  open- topped  moulds.  The  moulds  are  of 
cast  iron,  and  are  held  by  one  end  upon  the 
periphery  of  a horizontal  wheel  or  table.  The 
wheel  is  suspended  by  tie-rods  upon  a central 
pillar.  The  moulds,  when  being  filled  up,  are 
brought  in  succession  under  the  slag-runner  by 
the  man  in  attendance,  who  watches  until  the 
mould  is  full.  When  the  slag  has  become  con- 
solidated in  the  moulds  a catch-hook,  is  knocked 
up,  the  mould  falls  to  pieces,  and  the  brick  drops  to 
the  ground.  When  they  come  out  of  these  moulds, 
although  consolidated,  they  are  still  in  a sort  of 
half-molten  state,  and  are  immediately  removed 
into  annealing  ovens,  which  are  always  kept  at  a 
high  temperature,  so  that  the  block  receives  no 
chill — the  ovens  are  of  small  size,  and,  when  full, 
are  sealed  up  and  allowed  to  cool  down  by  them- 
selves. There  are  about  70  moulds  upon  each 
machine,  and  the  hotter  these  are  kept  the  better  ; 
whilst,  to  prevent  chilling  of  the  molten  slag  as  it 
runs  into  the  moulds,  they  receive  a thick  coating 
or  washing  of  chalk  or  lime  after  each  casting, 
the  lime  acting  as  anon-conductor  as  well  as  assist- 
ing the  block  more  readily  to  drop  out  of  the 
mould. 

Thus  it  will  be  noticed  that  the  casting  is  not 
allowed  to  remain  in  contact  with  anything  which 
can  extract  its  initial  heat,  so  as  to  produce  un- 
equal cooling;  and,  as  before  stated,  the  whole  suc- 
cess has  been  eminently  a practical  one,  and  refiects 
great  credit  upon  those  who  have  so  patiently 
worked  it  out. 

Large  quantities  of  these  bricks  or  paving 
blocks  are  used  in  the  North  of  England  for  cross- 
ings, stables,  yards,  and  streets  ; their  durability, 
uniformity,  and  general  appearance  when  well  set 
is  very  pleasing.  From  a series  of  tests  recently 
made,  against  a crushing  strain,  some  of  these- 
blocks  carried  a weight  equal  to  the  hardest 
granite. 

The  next  successful  process  for  dealing  with 
molten  slag  is  that  of  Mr.  Bashley  Brittain’s, 
who  converts  it,  by  a kind  of  compound  process, 
into  glass  for  bottle-making,  and  for  many  pur- 
poses where  a pure  white  glass  is  not  essential. 

Sir  Samuel  Canning,  Managing  Director  of 
Brittain’s  Glass  Company,  has  kindly  supplied 
the  author  with  the  following  chief  points  of 
interest. 

The  slag  is  taken  from  the  blast  furnace  in  large 
ladles  upon  wheels,  in  quantities  of  about  500  lbs. 
In  this  state  it  can  be  conveyed  a considerable  dis- 
tance to  the  glass-works,  where  it  is  poured  into 
a Siemens  regenerative  gas-furnace,  known  as  the 
“ continuous  melting  tank  furnace.”  Through  the 
kindness  of  Messrs.  Hov/son  and  Wilson,  of  Mid- 
dlesbrough, the  author  is  enabled  to  give  a 
drawing  of  one  these  furnaces,  showing  all  the 
latest  improvements.  It  has  been  designed  by 
Mr.  P.  E.^Eloitt,  late  of  Messrs.  « ffiance  Brothers, 
of  Birmingham,  the  well-known  glass-makers.  It 
is  arranged  to  work  with  gas  made  by  a Wilson’s 
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gas  producer,  and  is  considered  to  be  a great 
improvement  upon  the  furnace  employed  at  the 
slag  glass-works  at  Finedon. 

The  material  is  fused  and  amalgamated  in  a melt- 
ing tank.  The  fluid  metal,  becoming  fused,  flows 
through  a bridge,  into  a secondary  chamber,  called 
the  gathering  basin.  The  glass  is  withdrawn 
from  this  basin  through  a series  of  holes  by  the 
workmen,  and  fashioned  into  bottles,  or  other 
useful  articles,  in  the  usual  way.  By  this  ai^ange- 
ment,  the  work  of  charging  and  withdrawing  the 
liquid  glass  is  continuous,  and  proceeds  unin- 
terruptedly from  Monday  morning  till  Saturday 
night. 

Messrs.  Howson  and  Wilson  assure  the  author 
that,  with  one  of  their  gas  producers,  the  consump- 
tion of  coal  per  ton  of  slag  glass  should  not  exceed 
10  to  12  cwts.  With  each  charge  of  molten  slag 
into  the  melting  tank,  alkalies  and  sand,  and 
colouring  or  decolorising  material,  are  added  in 
proportion,  depending  on  the  quality  and  colour 
of,  and  the  composition  of,  the  glass  required. 

So  far,  the  only  slag  operated  upon  is  that  pro- 
duced from  the  Finedon  furnaces  in  Northampton- 
shire, a very  siliceous  slag,  the  analysis  of  which 
is  as  follows : — 

Silica  38 ‘00 

Alumina  14 '87 

Protoxide  of  iron  0’36 

Protoxide  of  manganese  0-39 

Lime 38  • 1 9 

Magnesia 1*90 

Titanic  acid POO 

Potash 1*58 

Calciiun.,  Pool  Calcium  | 

Sulphur. . P24  j Sulphide  j • • * * ^ 


99-03 

To  make  bottle  glass  equal  in  quality  and 
appearance  to  French  champagne  and  claret  glass, 
about  50  per  cent,  of  slag  may  be  used  ; for  plate- 
glass,  the  same  proportion,  or  rather  less  of  slag;  but, 
for  glass  for  heavier  articles,  a much  larger  per- 
centage can  be  adopted.  Bottles  made  from  slag 
glass  are  stronger  than  those  manufactured  in  the 
ordinary  way  from  the  usual  materials,  and 
will  stand  from  320  to  350  lbs.  per  square  inch, 
half  bottles  (pints)  from  420  to  450  lbs.  per  square 
inch.  Slag  glass,  owing  to  its  toughness,  is  especi- 
ally suitable  for  manufacturing  into  tiles,  cisterns, 
plates,  pipes,  slates,  &c.,  for  which  glass  is  not 
now  employed.  The  chief  points  of  merit  claimed 
for  the  process  are  the  utilisation  of  a waste 
product,  the  economising  the  heat  of  the  molten 
slag,  and  converting  it,  with  additional  materials, 
into  good  glass,  quicker,  and  at  less  cost,  than  by 
the  processes  generally  employed. 

The  author  has  now  revised  the  various  pro- 
cesses where  the  slag  is  used  in  its  crude  cold 
state,  or  where  the  molten  slag  is  either  run 
into  castings,  or  dealt  with  as  in  Mr.  Brittain’s 
process,  and  will  now  proceed  to  describe  the 
inventions  and  manufactures  with  which  his  name 
is  associated. 

In  1871,  the  waste  land  for  the  deposit  of  the 
slag  at  the  Tees  Iron  Works  being  filled  up,  and  the 
works  of  the  Tees  Conservancy  having  temporarily 
been  brought  to  a stand-still,  it  became  of  serious 
moment  to  know  what  was  to  be  done  with  the 
slag. 


The  cost  of  cooling  the  slag,  and  putting  it  on 
board  barges  for  taking  it  out  and  tipping  it  intO' 
the  sea,  was  so  heavy,  that  it  was  suggested  that 
the  slag  should  be  prepared  in  such  a form  that 
could  be  tipped  into  the  barges,  in  the  same  way  as. 
coal  is  done  upon  the  Tyne  and  other  places.  To 
meet  these  requirements,  several  schemes  were  pro- 
posed and  tried  ; amongst  the  first  (and  only  suc- 
cessful one)  is  the  horizontal  rotary  slag-cooling 
table,  designed  and  patented  by  the  author,  and 
which,  with  little  alteration,  continues  to  work  ut> 
to  the  present  time. 

The  machine  upon  which  the  slag  falls  revolves 
very  slowly,  and  is  about  16  feet  in  diameter. 
The  top  of  this  table  is  formed  by  a series  of 
slabs  ; these  receiving  or  cooling  jdates,  or  slabs, 
are  about  two  feet  in  width,  each  forming  a 
segment  of  the  circle.  These  plates  are  kept  cool 
by  having  a zig-zag  wrought-iron  pipe  cast  in 
them,  through  which  water  circulates,  being  fed 
from  a centre  globe ; the  water,  after  passing- 
through  two  plates,  flows  into  the  basin  under 
the  table.  These  water  plates  are  bolted  dov/n 
in  such  a way  as  to  be  able  freely  to  expand  and 
contract.  The  liquid  slag,  as  it  flows  from  the 
usual  runner,  spreads  itself  upon  the  moving  table 
into  a broad  band  of  slag,  varying  in  thickness 
from  half  an  inch  to  three  quarters,  depending 
upon  the  quantity  and  fluidity  of  the  slag.  From 
the  point  where  the  table  receives  the  molten  slag, 
a distance  is  traversed  of  about  10  or  12  feet,  to- 
allow  the  slag  to  consolidate;  after  which,  water 
from  a jet  is  made  to  flow  freely  upon  the  surface 
of  the  hot  slag  until  it  reaches  a set  of  scrapers, 
when,  having  become  nearly  cool,  it  is  pushed  ofl* 
into  iron  wagons  below. 

When  the  slag  reaches  the  scrapers,  it  has 
become  somewhat  brittle,  and  readily  parts  from 
the  table,  and  slides  off  in  large  flat  pieces.  When 
perfectly  cold,  it  is  tipped  from  the  wagons,  and 
falls  into  small-sized  pieces,  samples  of  which  aro 
shown.  This  material  was  christened  by  Mr. 
Fowler,  the  Tees  Commissioners’  Engineer,  “ slag 
;-hingle,’’  by  which  name  it  is  now  commonly 
known. 

The  produce  of  this  machine  has  found  sucb 
ready  sale  that  it  has  been  kept  going  almost  con- 
stantly ever  since  it  started,  and  about  200,006 
tons  have  been  sold,  chiefly  W making  concrete.. 
In  place  of  paying  6d.  per  ton  to  get  rid  of  it,  it 
has  realised  about  Is.  3d.  per  ton. 

The  large  concrete  blocks,  each  weighing  about 
230  tons,  constructed  by  Mr.  Fowler,  for  dropping 
into  the  sea,  to  form  the  head  of  the  Tees  break- 
water, are  chiefly  composed  of  this  material,  and 
several  heavy  foundations  for  engines,  drainage 
work,  building,  &c.,  in  the  district,  have  been, 
executed  with  it. 

I'he  next  great  step  in  advance,  and  which  has 
laid  the  foundation  for  the  several  processes  herein- 
after mentioned,  was  the  reduction  of  the  molten 
slag,  as  it  flows  from  the  furnace,  into  a soft  spongy 
kind  of  sand,  by  a machine  known  as  Wood’s  slag- 
sand  machine.  In  principle,  it  is  the  reverse  of 
the  slag-shingle  machine,  inasmuch  as,  instead  of 
the  wheel  being  horizontal,  and  the  slag  running 
upon  a dry  table,  the  slag  flows  into  a wheel  placed 
upon  its  edge,  and  falls  into  a bath  of  water,  vary- 
ing in  depth  from  18  to  24  inches.  The  wheel,  or- 
drum,  is  of  wrought  iron,  and  about  14  feet  in 
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diameter.  It  is  fixed  and  carried  on  curved  arms. 
The  arms  are  curved,  to  allow,  in  the  first  place, 
the  slag  runner,  or  spout,  to  enter  the  wheel ; and, 
secondly,  to  make  room  for  the  sand-receiving 
spout  on  the  opposite  side  at  the  top.  The  wheel 
makes  about  five  revolutions  per  minute,  and  the 
water  contained  inside  is  partly  carried  up  by  the 
elevators,  and  in  falling,  causes  a constant  rush  of 
water  to  the  bottom.  Perforated  screens,  or  eleva- 
tors, are  arranged  to  screen  the  slag  from  the 
water,  and  lift  it  to  the  top  of  the  machine,  where 
it  drops  upon  the  sand-receiving  spout,  and  thence 
slides  in  a constant  stream  into  wooden  wagons. 
The  spout  is  also  perforated,  to  allow  any  water 
which  has  been  carried  over  with  the  sand  to 
return  again  into  the  machine.  The  perforated 
buckets  have  another  important  function  to  per- 
form, viz.,  that  of  agitating  the  water.  The  water, 
in  rushing  to  the  bottom,  meeting  these  obstruc- 
tions, rolls  over  in  a violent  manner,  and 
into  this  agitated  water  the  liquid  slag  flows  just 
a,s  it  comes  from  the  furnace.  The  united  action 
of  the  agitated  water  and  the  formation  of  steam 
scatters,  as  it  were,  the  molten  slag  in  the  water 
into  the  material  called  slag-sand,  some  of  which 
is  exhibited ; as  also  a working  model  of  the  machine. 
The  wear  and  tear  of  this  machine  is  very  light, 
there  being  no  working  parts  coming  in  contact 
with  the  sand  or  the  heat.  The  heat,  being  taken 
up  by  the  water,  is  thrown  off  in  the  shape  of  steam, 
which  comes  away  in  large  volumes.  Grey  slag 
takes  up  about  20  per  cent,  of  its  own  weight  in 
water.  The  total  cost  of  this  sand  in  railway  trucks  is 
about  6d.  per  ton.  At  the  Tees  Iron  Works  the 
author  has  three  of  these  machines  and  two  shingle 
machines  generally  at  work. 

On  the  Continent,  a kind  of  slag  sand  has  been 
made-prior  to  the  adoption  of  the  process  just 
mentioned — by  running  the  slag  into  tanks  full  of 
water,  and  elevating  the  sand  by  chain  buckets 
into  wagons  ; but  the  apparatus  is  very  imperfect, 
and  will  only  work  slag  made  from  forge  iron, 
known  as  black  slag. 

The  application  of  slag-sand,  in  so  cheap  a form, 
to  the  useful  arts  naturally  followed  the  produc- 
tion, and,  after  numerous  experiments,  extending 
over  many  months,  it  was  decided  to  establish 
separate  works  in  close  proximity  to  the  furnaces, 
where,  under  the  author's  own  directions,  various 
processes  could  be  developed;  and,  in  1876,  the 
first  manufactory  of  the  land  was  started.  Although 
inGeorgemarienhutte,  in  Hanover,  under  the  direc- 
tion of  Herr  Luurnan,  a process  of  brickmaking 
was  started  a few  months  previously. 

The  remarkable  setting  properties  of  slag  in  a 
state  of  subdivision  has  attracted  the  attention  of 
scientific  men  for  many  years,  and  many  schemes 
for  producing  artificial  stone,  cement,  &c.,  have 
been  tried  ; but,  in  consequence  chiefly  of  the  cost 
of  disintegration,  no  results  were  obtained  with 
commercial  success. 

Mr.  John  Gjers,  of  Middlesbrough,  about 
fifteen  years  since,  produced  a coarse  kind  of  slag- 
sand,  which,  after  grinding  under  edge-runners, 
was  used  extensively  for  some  little  time  upon  the 
pig  beds ; but  it  had  to  be  abandoned,  because  it 
consolidated  too  much,  causing  violent  explosions 
(technically  termed  “ boils  ”),  from  the  steam  from 
the  damp  sand  being  unable  to  escape  when  the 
metal  was  run  from  the  furnace  in  pigs. 


Thus  it  will  be  observed  that,  up  to  the  time 
when  the  Cleveland  Slag  Works  was  started,  there 
was  not  a single  instance  of  slag  utilisation  in  this 
country — otherwise  than  for  road-making,  or  for 
river  work—  commercially  carried  on.  Before 
proceeding  to  describe  the  various  manufactures 
produced  at  the  Cleveland  Slag  Works,  at  Middles- 
brough, it  is  necessary  to  draw  your  attention  to 
the  chemical  nature  of  the  material  operated  upon. 
The  following  analysis  gives  a good  general  idea 
of  the  chief  slags  produced  in  the  United  King- 
dom. 
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Lime 

32-68 

50-55 

30-47 
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Silica 
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14-48 

Protoxide  of  iron 
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Phosphoric  acid  

1-73 
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100-70 

100-89 

99-26 

bined  with  sulphur 

0-86 

0-75 

0-44 
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99-95 
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A table  of  comparative  analysis  is  given 
on  the  next  page,  for  easy  reference.  It  will 
be  noticed  that  three  most  important  compo- 
nent parts  of  these  slags  are  silica,  alumina,  and 
lime,  forming,  as  they  do,  about  90  per  cent,  of 
the  whole.  The  two  latter  of  these,  however, 
chiefly  exist  as  silicates ; if,  to  these  caustic  lime 
be  added,  the  silicates  are  acted  upon.  Water  of 
combination;  or  crystallisation,  is  taken  up  ; and,  if 
the  material  be  kept  damp  and  exposed  to  the  air, 
hardening  or  induration  is  carried  on  for  months. 

If  caustic  lime  be  added  to  slags  poor  in  lime, 
so  as  to  bring  this  element  up  to  55  or  60  per 
cent.,  it  will  be  seen  at  once  how  closely  it  will 
resemble  the  analysis  of  Portland  cement,  the 
composition  of  which  is  as  follows  : — Lime,  60  per 
cent. ; silica,  24  per  cent. ; alumina,  8 per  cent.  ; 
oxide  of  iron,  4 per  cent. 

German  Portland  cement  is  sometimes  made 
with  as  low  as  55  per  cent,  of  lime,  whilst  Eoman 
cement  has  often  only  50  per  cent,  of  lime ; but 
these  will  generally  be  found  to  contain  oxides  of 
iron  in  an  increased  proportion. 

The  remarkable  hardening  effect  of  oxides  of 
iron  in  conjunction  with  lime,  silica,  and  alumina, 
is  well  known,  and  is  well  exemplified  in  the  Italian 
puzzolanas,  where,  in  several  of  the  best  qualities, 
the  lime  is  actually  as  low  as  eight  per  cent.,  whilst 
the  oxides  of  iron  run  up  to  12  or  15  per  cent. 
The  hardening  effect  of  oxides  of  iron  induced  the 
author,  prior  to  the  development  of  the  slag  indus- 
tries, to  employ  the  dust  from  the  ironstone  clamps 
in  place  of  sand,  when  making  concrete  for 
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heavy  foundations  ; and  the  settmg  properties  and 
strength  of  this  combination  have  upon  examination 
been  fully  confirmed.  Again,  having  to  erect  a 
row  of  columns  for  a large  roof  upon  the  bed  of 
an  old  ironstone  clamp,  the  door  of  which  had 
been  accumulating  for  several  years,  it  was  found 
to  be  so  extremely  hard,  that  the  author  simply 
levelled  the  bed  down,  and  set  the  columns  directly 
upon  it.  These,  after  many  years,  show  not  the 
slightest  signs  of  settlement,  although  the  ground 
underneath  had  been  made  up  from  ship’s  ballast. 

It  appears  an  absolute  necessity  for  obtaining 
good  results,  that  the  ferruginous  material  should 
be  calcined,  or  roasted,  the  effect  of  which  is  to 
drive  off  the  carbonic  acid  and  water;  the  re- 
absorption of  the  water,  which  unites  in  chemical 
combination  with  the  material,  afterwards  assists 
in  hardening. 

These  remarks  would  seem  to  be  a digression 
from  the  question  of  slag  utilisation,  but,  as  will 
be  seen  hereinafter,  they  bear  directly  upon  the 
manufactures  carried  on  at  the  Cleveland  Slag 
Works. 

The  most  important  x>roduction,  and  the  one 
which  consumes  by  far  the  greatest  quantity  of  slag, 
are  concrete-bricks,  known  in  the  market  as  slag- 
bricks.  These  bricks  are  made  from  the  sand  pro- 
duced by  the  slag-sand  machine  before  described. 
The  sand  is  dropped  from  the  railway  wagons 
into  hoppers,  or  depots,  at  the  works,  from  whence 
it  is  filled  into  large  barrows,  and  is  taken  up  a 
hoist  to  the  top  of  the  building,  and  tipped  into  a 
hopper,  which  supplies  a measuring  apparatus. 
Here  it  is  mixed  with  a certain  quantity  of 
selenitic  lime  (General  Scott’s  patent),  with  an 
addition  of  iron  oxides;  it  then  passes  into  the 
brick-press,  hereinafter  to  be  described.  The 
bricks  are  taken  off  the  presses  by  girls,  placed 
upon  spring-barrows  carrying  fifty  bricks  each, 
and  removed  to  air-hardening  sheds  ; here  they 
remain  a week  or  ten  days,  after  which  they 
are  stacked  in  the  air  to  further  harden,  and 
at  the  expiration  of  five  or  six  weeks  they  are 
ready  for  the  market.  Specimens  of  these  bricks 
areshown.  Weherehave,  then,  the  curious  anomaly 
of  bricks  being  made  without  burning,  and  of  a 


wet  season  being  favourable  to  the  hardening 
process.  The  bricks  thus  produced  are  very  tough  ; 
they  do  not  split  when  a nail  is  driven  into  them,, 
and  are  easily  cut ; they  do  not  break  in  transit, 
and  the  frost  has  no  effect  upon  them.  According 
to  a certificate  received  from  Kirkaldy’s  testing 
works,  some  of  these  bricks,  taken  from  stock  three 
years  old,  carried  a pressure  of  21  tons  before- 
crushing, whilst,  others  only  four  months  old, 
crushed  with  nine  tons  pressure,  showing  not  only 
great  toughness,  but  also  that  they  greatly 
improve  by  age. 

There  are  now  two  machines  fully  employed, 
making  about  130,000  bricks  weekly,  consuming 
250  tons  of  slag-sand  and  30  tons  of  selenitic  lime 
and  oxides. 

The  preparation  of  this  selenitic  lime  forms  a. 
necessary  branch  of  the  business.  It  is  made  in 
the  following  manner  : — 

80  per  cent,  of  uuslaked  common  lime. 

10  per  cent,  of  raw  gypsum. 

10  per  cent,  of  iron  oxides  calcined. 

These  are  all  ground  together,  under  edge 
runners,  into  a fine  dry  powder.  The  composition 
is  then  passed  through  a fine  sieve,  24  meshes  te 
the  inch  ; it  is  then  ready  for  the  brick  press.  To 
each  thousand  of  bricks,  6 cwt.  of  this  lime  is  used  ; 
no  water  is  added,  sufficient  being  held  in  suspen- 
sion in  the  slag-sand  to  thoroughly  moisten  the 
lime ; in  fact,  it  is  no  uncommon  thing  to  find  a 
stream  of  water  flowing  from  the  brick  press  which 
has  been  squeezed  out  of  the  sand. 

The  loss  of  bricks  in  manufacture  is  very  small ; 
in  fact,  after  the  bricks  are  once  upon  the  barrows, 
the  waste  is  not  more  than  1^  per  cent. 

At  the  present  rate  of  production,  there  is  a. 
consumption  of  slag  for  this  one  article  alone  el 
about  14,000  tons  per  annum. 

The  weight  of  these  bricks  is  about  30  per  cent, 
lighter  than  ordinary  red  ones — 9 in.  by  4^  in.  by 
2^  in. — weighing  only  2^  tons  per  thousand. 

Another  interesting  feature  in  connection  with 
these  bricks  is  the  economy  in  manufacture, 
which — including  all  materials,  labour,  wear  and 
tear  of  machinery,  &c.,  superintendence,  power, 
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and  everything  except  interest  on  capital— does 
not  exceed  10s.  6d.  per  thousand. 

The  following  is  an  analysis  of  these  bricks, 
made  by  Messrs.  Patterson  and  Stead,  and  will  be 
found  worthy  of  notice,  showing  the  hardening 
properties  contained,  the  composition  comparing 
favourably  with  the  cements  previously  mentioned. 


Per  cent. 

Lime 29-90 

Silica 25-15 

Alumina  21-80 

Protoxide  of  iron 1-44 

Protoxide  of  manganese 0-26 

Peroxide  of  iron 1-66 

Magnesia  .5-10 

Potash  0-53 

Soda 0-36 

Sulphur 1-00 

-Sulphuric  acid 1-25 

Phosphoric  acid 0-01 

Carbonic  acid - 2-60 

Total  water  9-50 


100-56 

Less  oxygen  of  the  lime  combined  with 

sulphur  0-50 


100-06 


As  before-mentioned,  the  lime  used  for  making 
bricks  is  selenitised,  the  following  being  the 
analysis  of  the  raw  gypsum  employed  in  the 


process. 

Per  cent. 


Sulphuric  acid 46-181 

Lime 32-32  ) 

Silica 0-35 

"VYater  at  100  per  cent Nil 

Ditto  given  off  at  red  heat, 
being  water  of  ciystallisa- 
■ tion  21-00 


99-85 


Sulphate  of  lime. 


The  process  of  brick-making,  as  now  carried  on, 
is  extremely  simple,  and,  as  already  shown,  in- 
■expensive ; but  it  was  here  that  the  greatest 
difiiculties  were  met  with. 

There  was  no  machinery  to  be  purchased  that 
could  work  the  slag- sand  into  bricks,  in  the  state 
in  which  it  arrived  from  the  blast  furnaces.  In 
the  earlier  attempts  the  sand  had  to  be  prepared  in 
a fine  state,  the  result  being  a superior  class  of 
bricks,  but  of  a cost  so  great  as  to  exclude  them 
from  the  market.  The  author  had,  therefore,  to 
design  and  construct  brick  presses  and  other  ma- 
chinery that  could  work  the  sand,  as  it  came  from 
the  slag-sand,  machines,  directly  into  bricks.  The 
success  of  this  machinery  at  once  rescued  the 
Cleveland  Slag  Company  from  an  early  collapse, 
but  not  before  a large  amount  of  money  had  been 
spent,  and  some  two  years  wasted. 

A description  of  this  machinery  is  given  further 
on ; but,  in  designing  the  press,  the  following  points 
had  to  be  kept  in  view,  viz.:  unusual  depth  of 
brick  moulds,  as  the  sand  (being  spongy)  is  ex- 
ceedingly compressible;  great  pressure,  in  order  to 
consolidate  the  slag;  as  well  as  great  care  in  mixing 
the  lime  in  fixed  proportions  to  the  sand — too  much 
lime  tending  to  burst  the  bricks,  whilst  too  little 
seriously  affects  the  hardening. 

The  next  product  to  be  described  is  the  manu- 
facture of  what  is  called  slag-cement.  'J  he  word 


cement  has  sometimes  been  objected  to  in  connec- 
tion with  this  material,  because  it  is  generally 
manufactured  in  a wet  state,  and  must  be  used 
within  a few  hours  of  its  being  made.  Upon  this 
point  the  author  expresses  no  opinion,  simply 
mentioning  the  fact  that,  in  point  of  strength,  he 
finds  little  difference  whether  the  materials  are 
ground  together  in  a dry  or  in  a wet  state.  The 
cost  of  production,  how'-ever,  is,  as  nearly  as  pos- 
sible, four  to  one  in  favour  of  the  wet  state.  It  is 
made  by  grinding  under  edge  runners,  for  about 
one  hour  (the  finer  the  better),  70  per  cent,  of  slag- 
sand,  15  percent,  of  common  lime,  and  15  percent, 
of  iron  oxides,  calcined  iron  stone,  or  spent  pyrites. 

The  following  is  an  analysis  of  this  cement, 
lately  made  by  Messrs.  Patterson  and  Stead  : — 


Per  cent. 

Lime  22-90 

Silica 21-61 

Alumina  19-85 

Protoxide  of  iron  4-00 

Protoxide  of  magnesia  0-21 

Peroxide  of  iron 8-80 

Magnesia 4-36 

Potash  0-50 

Soda  0-32 

Sulphur 1'19 

Sulphuric  acid 1-54 

Phosphoric  acid 0-02 

Carbonic  acid  3-00 

Total  water 12-00 


100-29 

Less  oxygen  of  the  lime  combined  with 

sulphur 0-59 


99-70 

Upon  comparing  this  analysis  W’ith  that  of  Port- 
land cement,  and  the  puzzolanas  already  given,  it 
will  be  seen  that  the  various  hardenmg  ingredients 
exists  in  all. 

The  large  quantity  of  w-ater  held  in  suspension 
in  the  slag-sand,  is  quite  sufficient  to  make  the 
mass  in  the  mill  into  a semi-fluid  state,  but  this 
water  is  mostly  taken  up  in  setting,  as  wal  er  of 
crystallisation.  It  is,  therefore,  necessary  that  the 
cement  should  be  used  before  setting  takes  place. 
This  cement  is  usually  employed  for  making  con- 
crete, by  mixing  one  part  of  the  cement  to  five  parts 
of  slag-shingle.  The  shingle  is  made  by  the  slag- 
shingle  machine  before  described. 

The  shingle,  before  being  used,  is  well  wetted  ; 
and  when  the  concrete  is  put  into  place,  it  is 
beaten  lightly  down  in  a soft  state,  until  the  water 
and  cement  begins  to  rise  on  the  top ; two  days 
afterwards  it  has  become  sufficiently  set  to  allow 
of  the  building  boards  being  taken  down,  and  at 
the  end  of  a week  it  will  be  fairly  hard,  and  will 
go  on  hardening  for  months.  It  is  perfectly 
hydraulic,  and  will  harden  under  water.  It  will 
be  seen  by  this,  that  it  requires  longer  time  to  set 
than  Portland  cement,  and  is  perhaps  not  quite  so 
hard  ; but  there  is  a remarkable  toughness,  which 
has  surprised  all  those  who  have  used  it,  and  this 
toughness  makes  it  valuable  for  heavy  machinery 
foundations,  &c. ; and,  when  made  in  proximity 
to  the  furnaces,  the  cost  of  the  cement  will  not 
exceed  6s.  per  ton,  whilst  concrete  made  of  this 
cement  and  slag-shingle  will  cost  only  5s.  6d.  per 
cubic  yard. 
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These  prices  are  absolute  figures  of  cost,  that  of 
the  concrete  being  arrived  at  after  having  executed 
many  hundreds  of  cubic  yards,  both  upon  the  Tees 
Iron  Works,  at  the  new  railway  station  at 
Middlesbrough,  and  elsewhere.  The  Slag  Works- 
buildings,  the  walls  of  which  are  between  YO  and 
80  feet  high,  are  built  entirely  with  it,  the  base- 
ment walls  being  2^  feet  thick. 

Whilst  the  underground  walls  of  the  Slag  Works 
were  being  executed,  they  were  twice  immersed, 
through  exceedingly  high  tides,  with  the  result 
that  this  part  of  the  building  is  the  hardest  of  all ; 
and  to  give  an  idea  of  the  strength,  the  author 
may  mention  that  it  was  necessary,  about  eighteen 
months  ago,  to  cut  two  openings  at  different  points 
through  the  basement  walls,  34  feet  wide  and  6 
feet  high.  This  employed  two  gool  workmen, 
with  steel  bars  and  sledge  hammers,  at  least  four 
days  for  each  doorway. 

The  author  knows  of  no  material  at  a similar 
cost  which  can  compete  with  it,  and  he  is  satisfied 
that  it  has  only  to  be  widely  known  to  be  more 
extensively  used.  Personally,  v/here  time  can  be  ' 
given,  he  employs  nothing  else  for  all  heavy  ' 
foundations  for  rolling  machinery,  for  which  pur-  ' 
poses,  as  a conglomerate  or  monolithic  mass,  it  is 
peculiarly  adapted.  Slags  from  the  furnaces 
making  Bessemer  iron  are  better  adapted  to  this 
cement  even  than  those  from  the  Cleveland  ores. 

Mention  has  been  made  of  the  necessity  of 
keeping  the  products  from  slag-sand  in  a damp 
state  for  a length  of  time  after  manufacture,  in 
order  to  give  them  time  to  harden,  or,  in  other 
words,  to  allow  the  material  to  absorb  or  take  up 
as  much  water  as  will  chemically  combine  with  the 
lime,  silica,  and  alumina;  but  whether  this  water 
becomes  water  of  crystallisation,  or  water  of 
hydration,  or  a combination  of  both,  is  not  at  all 
certain.  The  author  is,  however,  strongly  im- 
pressed with  the  idea  that  water  in  a fixed  state, 
more  particularly  in  a compound  state,  plays  by 
far  a more  important  part  in  the  setting  of  cements 
than  is  generally  supposed ; that  the  presence  of 
water  in  a chemically  combined  state  forms  as 
much  a constituent  part  of  cement  as  does  the 
lime,  silica,  and  alumina,  seems  certain  from  the 
results  of  the  analysis  shown  further  on.  For 
instance,  if  Portland  cement  be  heated  to  a red 
heat,  so  as  to  evaporate  the  fixed  water,  the  cement 
loses  at  once  its  strength,  and  becomes  rotten. 
Again,  with  gypsum,  where  the  water  of  crystal- 
lisation amounts  to  more  than  one-fifth  of 
its  bulk ; if  this  is  driven  off  at  a red 
heat,  we  have  little  better  than  a powder 
left.  And  it  seems  clear  that  the  quicker  this 
crystalisation  takes  place,  the  quicker  is  the  setting; 
and,  on  the  contrary,  as  in  the  slag  cements  and 
the  brick,  the  slower  the  water  is  in  becoming 
fixed,  the  slower  is  the  hardening,  thus  showing 
the  necessity  of  keeping  them  damp  during  the 
process. 

At  the  author’s  request,  Messrs.  Patterson  and 
Stead  have  made  many  analyses,  with  the  object 
of  testing  this  point.  Samples  of  Portland  and 
Eoman  cements  were  mixe'^  ith  water  in  the 
usual  way,  some  specimens  oeing  supplied  by  the 
cement  manufaoturcirs  themselves,  as  test  pieces 
from  their  works,  and  had  consequently  been 
under  water  for  various  periods.  These  were  all 
reduced  to  powder,  and  carefully  dried  by  keeping 


them  for  several  hours  at  a temperature  of  212® 
Fahr.,  so  as  to  evaporate  every  particle  of  free 
mechanically  mixed  water.  A very  careful  deter- 
mination of  the  chemically  combined  water  was 
then  made,  with  the  folio  wing  interesting  results : — 

Combined  Water. 

Foul’  (lays  in  water.  Six  days  in  water. 

Portland.  Roman.  Portland.  Roman. 

6-7o»/;  5-25»/„  G-8»/„  6-78°/„ 

Seven  days  in  water. 

Portland.  Slag  cement.  Slag  brick. 

7-75^0  10-50%  5-700/^ 

From  this  it  seems  certain  that  the  hardening 
follows  closely  in  proportion  the  quantity  of 
water  which  becomes  chemically  combined,  and 
that  the  slag  cement  undergoes  a similar  change 
to  that  which  takes  place  in  Portland  or  Roman 
cements.  That  other  chemical  changes  take  place 
there  seems  also  to  be  no  doubt,  but  what  these 
changes  are,  the  author  leaves  to  wiser  heads  than 
his  own ; he  only  wishes  to  show  that  with  Port- 
land, or  Roman,  or  slag-cement — time  being  left 
out  of  the  question— the  same  chemical  changes 
do  take  place. 

Mortar  for  building  purposes  is  also  another 
material  supplied  at  the  Cleveland  Slag  Works. 
It  is  simply  made  by  grinding  the  slag  sand  with 
about  six  per  cent,  of  slaked  lime  in  an  ordinal y 
mortar  mill,  and  (if  ground  fine)  makes  a far  bettt  r 
mortar  than  is  generally  employed  by  builders. 
Two  years  ago  there  was  a very  large  demand  for 
I this  material  in  Middlesbrough,  but  the  building 
trade  has  so  completely  come  to  a stand-still,  that 
at  the  present  time  not  much  is  being  used.  There 
is  only  one  objection  made  to  it,  viz.,  that  it  sets 
too  quickly.  Mortar  supplied  on  the  Saturday^ 
left  unused,  would  be  worthless  on  the  Monday. 
As  with  the  other  slag  products,  its  remarkable 
strength  and  cheapness  combined  makes  it  much 
liked  by  those  who,  inclose  proximity  to  the  works, 
can  obtain  it  freshly  made. 

One  other  manufacture  from  slag  is  carried  on  at 
the  Cleveland  Slag  Works,  which,  although  it  docs 
not  consume  much,  is  still  of  interest,  viz.,  arti- 
ficial stone.  It  is  moulded  into  chimney-pieces, 
window-heads  and  sills,  balustrading,  wall  coping, 
and  other  ornamental  work  for  builders,  as  well  as 
for  paving  for  footpaths,  stables,  &c.  The  stone  is 
composed  of  two  and  a-half  parts  of  finely  pulve- 
rised slag,  and  two  and  a-half  parts  of  ground 
fire-brick,  to  one  x^art  of  Portland  cement;  the 
mixture  is  run  into  moulds,  and  sets  quickly,  the 
articles  being  ready  for  the  market  in  five  or  six 
days. 

in  a works  where  so  many  special  manufactures 
have  been  developed,  the  arrangement  of  the 
building — the  design,  position,  and  working  of  the 
machinery  at  present  used — must  necessarily  have 
been  arrived  at  only  by  hard-earned  experience; 
and  the  author  has  thought  that  this  x^aper  would 
be  incomplete  without  a description  of  the  factory 
at  Middlesbrough,  with  such  further  modification 
as  an  experience  of  five  years’  working  has  sug- 
gested. 

The  building  is  constructed  of  slag-cement 
concrete  throughout ; the  main  building  has  four 
floors,  the  size  of  which  are  46  feet  by  33  feet, 
whilst  the  slag-sand  stores,  gantry,  engine  house, 
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lime  house,  &c.,  occupies  97  feet  by  47  feet.  The 
sla.g-sa.TifI  is  brought  from  the  blast  furnaces  in 
large  -wooden  railway  trucks,  holding  between  seven 
and  eight  tons  each,  and  is  run  up  an  incline  by 
the  locomotive  into  a gantry.  The  bottom  doors  of 
the  trucks  are  opened,  and  the  slag-sand  is  dropped 
or  emptied  into  hoppers  below.  These  hoppeis 
are  capable  of  holding  about  600  tons  of  slag-sand, 
•or  storage  enough  for  one  week  for  three  machines, 
and  should  be  kept  constantly  hhed.  From  these 
hoppers  it  is  drawn  into  large  v.lieel-bfirrovv's,  and 
is  taken  up  by  a double-acting  hoist  to  the  top  of 
the  building. 

This  hoist  is  driven  from  the  main  shafting  in 
the  mid,  and  is  worked  by  two  belts,  one  crossed, 
the  other  open,  for  the  purpose  of  reversing  the 
nagfs.  The  cages  can  be  made  to  stop  themselves 
at  any  floor,  and  have  a self-acting  brake  to 
prevent  any  movement  of  the  cages  after  the  straps 
are  thrown  ofr,  the  action  being  most  simple  and 
effectual. 

The  sand-baiTOWs  are  taken  from  the  hoist  at 
the  top  of  the  building,  through  a passage, 
.and  tipped  into  the  hopper,  which  supplies 
the  brick  presses.  Selenitic  lime  is  fed  into  a 
small  hopper,  by  hand,  from  a chamber  or  floor 
■above.  At  the  bottom  of  these  sand  and  lime 
hoppers  are  the  measuring  apparatus,  which  accu- 
rately measure  both  the  lime  and  the  sand  in  the 
exact  prop)ortions  necessary.  From  the  measuring 
■drums,  the  material  falls  upon  sifting  and  mixing 
apparatus,  from  which  it  falls  through  the 
floor  iuto  the  brick  press.  This  press  Las 
been  designed  especially  for  the  purpose,  and 
has  many  nev.^  points.  It  is  of  immense  strength. 
The  pressure  is  obtained  by  two  cast-steel  cams, 
which  are  fixed  upon  a forged  steel  shaft  71  inches 
in  diameter;  this  shaft,  resting  on  bearings  between 
two  strong  frames,  is  put  in  motion  by  very 
powerful  double- geared  spur  wheels,  the  first 
motion  shaft  liaving  a heavy  fly-Avheel  upon  it  to 
steady  and  equalise  the  pull  upon  the  strap.  The 
pressure  cams  act  against  rollers  fixed  upon  two 
steel  cylinders,  or  rams.  These  rams  transmit  the 
pressure  to  the  moulds  under  the  table.  The  table 
is  circular,  and  contains  six  pairs  of  moulds,  so 
that  four  bricks  are  pressed  at  oire  time,  the  table 
remaining  stationary  during  the  operation.  At 
the  same  time  the  bricks  are  being  pressed,  two 
other  pairs  of  moulds  are  being  filled  up  with 
material,  whilst  the  other  two  pairs  are  delivering 
Tip  the  four  bricks  already  pressed  at  the  previous 
revolution  of  the  cam  shaft.  The  bricks  are 
pushed  out  of  the  mould  by  smaller  pistons, 
which  are  acted  upon  by  separate  cams.  The 
moulds  are  lined  -with  changeable  steel  plates 
three-sixteenths  of  an  inch  thick,  and  the  sand 
and  lime  is  fed  into  two  pug-mills.  These  pug- 
mills  are  fitted  with  six  knives  each,  so  as  the  more 
thoroughly  to  mix  and  chop  the  spongy  slag  with 
the  lime.  The  table  is  shifted  round  by  a kind  of 
ratchet  motion.  Immediately  above  the  pressure- 
cylinders  are  two  pressure-stops,  which  are  held 
down  by  the  heavy- weighted  levers.  These  levers 
therefore,  receive  the  whole  p>i's^sure  put  upon 
the  bricks  ; and,  in  case  there  should  be  too 
much  sand  getting  into  the  moulds,  they 
simply  lift  up  and  ‘ relieve  the  strain.  The 
weights  can  be  weighted  at  option,  and  thus 
form  an  exact  gauge  of  the  pressure  upon  the 


bricks.  The  moulds  are  generally  filled  so  as  just 
to  lift  the  levers  in  ordinary  work.  The  filling  is 
easily  regulated  by  the  set  of  the  knives  on  the 
png  shafts,  which  press  the  material  into  the  mould 
and  one  side  of  the  pug-mill  cylinder  is  made  to 
open  so  that  the  knives  are  accessible  at  any 
moment. 

The  xDug  - mills  are  filled  by  means  of 
measuring  and  mixing  apparatus  placed  on  tlio 
floor  immediately  above  the  brick  x>i’ess.  The 
mixing  and  measuring  apparatus  is  very  simple 
and  efficient,  and  works  without  tiouhle.  The 
slag-sand  is  tipped  into  a hopper  by  large  barrows, 
which  are  lifted  up  by  a hoist.  At  the  bottom  of 
this  hopper  there  is  a revoking  cylinder,  with 
ribs  cast  upon  it,  which,  revolving  under  the 
hopper,  carries  a certain  thickness  of  sand,  the 
thickness  havieg  boc-n  previously  regulated  to  the 
requirements  of  the  press.  The  slag  tiien  falls  upon 
a sieve,  which  separates  any  large  pieces  of  slag 
in  a solid  state,  and  at  the  same  time  allows  the  fall- 
ing sand  through  the  sieve  to  fall  like  a shower. 
The  lime  is  fed  into  a separate  hopper,  and  is 
regulated  hy  a feed-roller  of  smaller  size.  The 
lime  then  passes  flown  a shoot,  w’hicli  forms  j)art 
of  the  slag-sand  sieve,  where  it  meets  the  shower 
of  sand — falling  together  with  it — thus  getting 
thoroughly  mixed.  On  the  right-hand  side  of  the 
slag  gantry  and  hoppers  is  the  mill  for  preparing 
the  selenitic  lime.  The  lime,  after  being  ground 
under  edge  runners,  is  passed  through  a sifting 
apparatus,  the  wire  of  which  has  24  meshes  to  the 
inch;  it  then  falls  into  a hopper,  is  takeri  by 
barrows  through  a passage  to  the  hoist,  and  lifted 
to  the  lime  chamber,  before  mentioned.  In  a line 
with  this  miU,  and  parallel  Avith  the  slag  gairtry, 
are  the  stores  for  the  lime,  gypsum,  and  ii’on 
oxides,  whilst  behind  the  lime-house  are  the  engine 
and  boiler. 

The  hardening  sheds  are  three  in  number,  and 
should  be  each  about  100  feet  to  40  feet.  The 
floor  must  be  perfectly  smooth  and  level — this 
being  an  important  point — as  an  uneven  floor 
spoils  the  bricks.  The  sheds  should  have  plenty  of 
ventilation,  and  require  to  be  cool  in  summer. 
Great  care  is  necessary  in  stacking  these  bricks,  as 
they  come  off  the  barrov.^s.  They  are  placed  on 
edge  quite  close  together,  and  stacked  six  in  height, 
and  when  once  here  in  position,  there  is  little  or 
no  loss  afterwards. 

A material  containing  so  much  lime,  silica, 
alumina,  sulphur,  and  magnesia,  in  a condition 
like  the  white  soft  slag  sand,  suggested  its  appli- 
cation as  a fertiliser  for  some  kinds  of  land.  Three 
years  ago,  through  the  kindness  of  iiarl  Cathcart, 
it  was  brought  before  the  Eoyal  Agricultural 
society,  and  Dr.  Voelcker  reported  “ that  the 
resTilt  of  his  examination  shows  that  it  may  he 
usefully  employed  upon  moorland  and  peaty  soils 
as  a cheap  and  effective  substitute  for  lime.” 

Since  this  report  was  made,  many  hundreds  of 
tons  have  been  sold  for  this  purpose,  and  although 
there  was  only  32  per  cent,  of  lime  in  the  slag 
supplied,  the  results  have  been  very  satisfactory, 
particularly  on  land  growing  potatoes.  Had  it 
been  Bessemer  slag,  containing  from  40  to  50  per 
cent,  of  lime,  there  cannot  he  a doubt  but  that  the 
results  would  have  been  still  more  satisfactory,  and 
the  aiTthor  feels  sure  that  it  mu.-^t,  in  some  localities, 
find  a large  outlet  for  this  purpose. 
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Mr.  Frederick  Ransome,  M.Inst.C.E.,^  the 
■well-known  inventor  of  the  artificial,  siliceous 
stone,  has  recently  taken  out  a patent  for  mixing 
the  slag-sand  in  its  wet  state  with_  chalk,  and 
then  burning  the  whole  together  in  a cement 
kiln  into  clinker,  after  which  he  grinds  it 
down  in  the  same  way  as  Portland  cement. 
The  results  given  are  most  remarkable,  exceed- 
ing Portland  cement  in  strength  by  nearly  30  per 
cent.  The  experioients  are  of  so  recent  date,  that 
the  author  has  considered  it  better  not  to  give  any 
further  statistics. 

A sort  of  concrete  brick  has,  during  the  last  few 
years,  been  made  at  the  Moss  Bay  Iron  Company, 
Limited,  Workington,  from  hematite  Bessemer 
slag,  under  the  direction  of  Messrs.  Kirk  Brothers, 
Mr.  Henry  Hobson  being  the  then  manager,  and, 

I believe,  the  originator  of  the  process.  These 
bricks  have  been  made  by  a process  differing 
entirely  from  the  system  adopted  by  the  author 
at  Middlesbrough,  and  already  fully  described. 
The  slag  employed  at  Moss  Bay  is  pulverised 
from  the  cold  solid  slag,  under  massive  edge 
runners,  which  crush  the  material  into  fine 
dusty  shingle,  it  is  then  lifted  by  elevators 
into  French  burr  stones,  and  ground  down 
as  fine  as  sand.  From  the  stones,  it  passes 
through  a worm  conveyor  to  a brick  press,  during 
which,  about  25  per  cent,  of  common  river  sand  is 
added,  with  sufiicient  water  to  thoroughly  damp  it, 
without  any  addition  of  lime,  again  showing,  in  a 
remarkable  degree,  the  extraordinary  setting 
nature  of  the  slag,  after  the  chemical  combination 
with  the  water  and  exposure  to  the  air  has  taken 
place.  These  bricks  are  taken  from  the  press,  and 
placed  under  cover  for  a few  days,  when  they  are 
put  out  in  the  open  air  to  harden.  The  bricks  are 
of  excellent  shape,  grey  colour,  and  become  ex- 
ceedingly hard,  as  will  be  seen  from  the  specimens 
exhibited.  Large  quantities  of  these  bricks  have 
been  employed  in  building  the  Moss  Bay  Steel 
Works,  and  appear  to  be  standing  remarkably 
well.  The  cost,  however,  is  very  heavy,  owing  to 
the  difdculty  of  preparing  the  slag,  and  the  wear 
and  tear  of  the  machinery  ; the  excessive  weight 
also  precluding  the  sale  at  any  great  distance  from 
the  works. 

The  large  amount  of  lime,  combined  with  the 
silica  and  alumina  in  the  Bessemer  slag,  as  seen  in 
the  analysis  already  given,  quite  accounts  for  the 
settmg  properties.  With  the  exception  of  the 
bricks  used  upon  the  works,  the  author  believes 
that  there  has  not  been  any  large  quantity  made, 
and  the  machinery  has  now  been  standing  many 
months.  The  process  is,  however,  again  another 
proof,  in  a very  interesting  way,  of  the  peculiari- 
ties of  the  material.  The  bricks  continue  to  harden 
for  years,  and  appear  to  arrive  at  a kind  of  crystal- 
line fracture,  which  damp  greatly  accelerates. 
There  is  no  doubt  whatever  that  if  this  slag  were 
treated  by  the  process  adopted  by  the  author,  that 
bricks,  in  every  way  superior  to  the  ones  just  des- 
cribed, and,  from  the  nature  of  the  slag,  superior, 
even  as  a building  brick,  to  those  produced  at 
Middlesbrough. 

There  remains,  now,  only  one  more  application 
of  blast  furnace  slag  for  the  author  to  trouble  you 
with.  It  is  the  manufacture  of  slag  wool,  or 
silicate  cotton,  so-called  from  its  resemblance  to 
cotton-wool.  The  first  attempt  at  this  manufac- 


ture was  in  1840,  by  Mr.  Edward  Parry,  in  Wales, 
and  a large  quantity  was  made,  but  no  effort 
appears  to  have  been  made  to  confine  the  wool 
after  production,  consequently  it  floated  about  the 
works  with  the  slightest  breeze,  and  became  so 
injurious  to  the  men  that  the  process  had  to  be 
abandoned. 

About  four  years  ago,  Herr  Krupp,  of  Essen, 
and  a little  later,  Herr  Lurman,  of  Georgmarien- 
hutte,  in  Hanover,  both  supplied  a great  deal 
to  the  market,  but  the  precise  methods  of  manu- 
facture has  never  transpired,  having  been  kejjt  a 
secret  at  the  works  ; and  until  two  years  ago,  it 
had  never  been  successfully  made  in  this  country. 

As  carried  out  by  the  author  at  the  Tees  Iron 
Works,  the  process  is  exceedingly  simple;  a jet  of 
steam  is  made  to  strike  upon  the  stream  of  molten 
slag,  as  it  flows  from  the  usual  spout  into  the  slag 
waggons,  or  bogies.  The  steam  scatters  the  slag  into 
shot.  As  each  shot  leaves  the  molten  stream,  it  draws 
out  a fine  thread,  just  in  the  same  way  as  when 
you  touch  treacle  lightly  with  the  finger ; if  jmu 
lift  it  up  you  will  see  a fine  threa'l  attached.  The 
consistency  of  molten  slag  is  not  unlike  treacle ; 
each  shot  makes  a fine  thread  which,  losing  its 
heat,  becomes  set  like  glass.  The  shot  being  hea\-^', 
drops  to  the  ground,  but  the  thread  is  sucked  into 
a large  tube  by  an  induced  current  of  air,  caused  by 
the  steam  jets,  and  the  wool  is  discharged  into  a 
large  chamber.  The  finer  qualities  float  about  and 
settle  near  the  outside,  whilst  the  heavier  or  larger 
fibres  lie  chiefly  in  the  centre  of  the  chamber. 
After  each  blowing,  the  chamber  presents  a most 
remarkable  and  curious,  as  well  as  a beautiful  ap- 
pearance. 

The  wool,  as  will  be  seen  by  the  specimens 
shown,  is  of  snow-white  colour,  and  attaches  itself 
to  the  sides  and  roof,  or  to  anything  which  it  can 
touch,  in  the  same  manner  as  a light  fall  of 
snow  does  in  calm  weather  upon  every  tiny  twig 
of  a leafless  tree.  The  wool  is  taken  up  daily  with 
forks,  and  put  into  bags  for  sending  away.  It  is 
princq3ally  used  for  covering  boilers  or  steam-pipes, 
for  which  purpose  it  is  peculiarly  adapted,  as  being  a 
splendid  non-conductor  of  heat,  and  incombustible. 
About  four  tons  of  this  wool  is  produced  per  week, 
and,  as  only  one  quarter  of  a cwt.  is  made  from 
each  ton  of  molten  slag  operate!  upon,  you  will 
see  that  the  process  is  not  a very  rapid  one. 

In  conclusion,  the  author  hopes  that  the  progress 
which  has  been  made  during  the  last  few  years 
towards  the  utilisation  of  this  hitherto  neglected 
material  may  induce  others  to  assist  in  converting 
it  still  further  into  what  is  useful  to  man,  and  in 
place  of  being  an  incumbrance  and  a nuisance,  con- 
tinually encroaching  upon  valuable  land,  it  will 
more  and  more  assume  a condition  of  value. 


DISCUSSION. 

The  Chairman  said  all  must  agree  that  they  had  just 
heard  a most  interestiug  and  able  paper,  on  a subject 
of  great  moment  to  the  industry  of  the  country. 
The  whole  question  of  the  utilisation  of  waste  pro- 
ducts, was  one  in  which  the  nation  at  large  was 
deeply  interested,  and  it  was  illustrated  in  this  paper 
in  a most  remarkable  manner.  Only  a few  years  ago, 
no  one  knew  what  to  do.  with  this  waste  product,  which 
was  actually  throws,  into,  the  sea  at  great  expense,  in 
order  to  get  rid  oi  it.  It  had  also  accumulated  to  an 
enormous  ext^it,,satliXLt  it  made  quite  mountains  in  the 
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iron  districts  ; but  it  now  turned  out  to  be  suitable  for 
some  of  the  most  useful  manufactures. 

Mr.  Eeid  said  he  had  made  some  experiments  on  the 
application  of  slag  to  the  manufacture  of  Portland 
cement,  and  could  uot  say  that  he  got  very  satisfactory 
results,  but  that  was  before  Mr.  Wood’s  granulated 
slag  was  to  be  had.  He  found  the  greatest  difficulty 
with  the  sulphur.  He  got  in  his  slag  about  If  per 
cent,  of  sulphide  of  calcium,  which  would  amount  to 
about  2 84  per  cent,  of  sulphide  of  hme  in  the  cement 
when  finished,  an  amount  which  made  the  cement  very 
unreliable.  He  found  also  that,  in  working  up 
the  slag  with  the  lime,  it  was  very  difficult  to  incor- 
porate the  two  thoroughly ; but  it  was  very  possible 
that  this  granulated  slag  of  Mr.  Wood’s,  which 
was  very  finely  divided,  might  be  more  easily  mixed 
with  lime.  The  amount  of  sulphur  usually  contained  in 
Pc>rtland  cement  had  not  been  given,  but  according  to 
ajpaper  read  on  the  preceding  day  by  Mr.  G-rant,  it 
was  nearly  2 per  cent.  If  you  were  to  make  cement 
from  slag'  already  containing  12  per  cent,  of  sulphur, 
you  would  get  4 per  cent,  of  sffiphate  of  lime  in  it, 
which  would  render  it  unreliable.  He  mentioned  these 
points,  because  he  had  spent  a good  deal  of  time  and 
money  over  this  question,  in  order  that  others  might 
know  the  difficulties  likely  to  arise.  This  process 
was  patented  by  Mr.  Bodmer  in  1866,  so  that  he 
did  not  think  anyone  need  be  afraid  now  of 
making  Portland  cement  from  slag.  The  specifi- 
cation stated  that  the  invention  consisted  in  the 
manufacture  of  a cement  by  mixing  together  slag 
cinder  or  scoria,  whether  natural,  or  artificially 
produced  from  furnaces,  with  a certain  proportion  of 
lime  or  calcareous  matter,  and  with  or  without  alumina. 
Again,  in  1872,  Mr.  Eagleston  read  a paper  on  the 
utilisation  of  slag  at  the  American  Institute  of  Mining 
Engineers,  and  referred  in  that  paper  to  blast  fur- 
nace slags  being  used  for  various  things,  and  amongst 
others  for  the  manufacture  of  cements.  He  also  said 
that  the  possibility  of  having  them  in  the  form  of 
granulated  slag,  reduced  the  price  of  the  pulverised 
material  to  a price  so  small  that,  in  certain  parts  of 
Grermany,  an  artificial  cement,  equal  in  every  respect  to 
the  best  Portland,  was  manufactured  at  a price  so  low 
as  to  realise  a large  profit.  It  was  evident,  therefore, 
that  other  people  had  had  this  before  them  for  some 
time.  With  regard  to  the  absorption  of  water  by 
Portland  cement  and  hydraulic  limes,  Mr.  Wood  said 
very  correctly  that  that  was,  to  some  extent,  a measure 
of  the  efficiency  of  these  cements.  The  Austrian 
Association  of  Engineers  had  quite  recently  passed  some 
rules  for  the  testing  of  cement,  in  which  it  was 
recommended  that  the  weight  of  the  sample  tested 
should  be  taken  from  day  to  day,  so  that  in  addition 
to  the  strength,  the  absorption  of  water  should  be 
registered. 

Mr.  Ransome  said  he  had  been  very  much  interested 
by  the  able  manner  in  which  Mr.  Wood  had  dealt  with 
the  subject.  With  reference  to  the  particular  part  of 
the  paper  with  which  his  uame  had  been  coupled,  he 
did  not  desire  at  the  present  moment  to  say  more  than 
that  the  results  stated  by  Mr.  Wood  had  been  tho- 
roughly borne  out.  To  go  further  into  detail  would  be 
neither  desirable  at  the  present  moment,  nor  consistent 
with  the  interests  of  other  parties  who  were  engaged 
in  similar  investigations,  and  he  must,  therefore,  leave 
that  to  a future  opportunity. 

Mr.  Eedman  remarked  that  one  very  important  appli- 
cation of  this  material  was  that  made  by  his  friend,  Mr. 
Fowler,  at  the  Tees  Breakwater.  It  so  happened  that 
along  the  north-eastern  coast  there  was  a great  want  of 
protection  for  shipping,  as  had  been  acknowledged  for 
many  years.  Along  the  south-eastern  coast  there  were 
some  fine  natural  harbours,  separated  from  each  other 
by  no  very  great  distance.  From  the  estuary  of  the 
Thames  to  Yarmouth  roads  was  about  50  miles,  from 


thence  to  the  Wash  estuary  was  another  50  miles,  and 
from  thence  to  the  Humber  was  another  reach  of  50 
miles,  with  an  admirable  natural  harbour.  But  north  of 
the  Humber,  along  the  whole  coast  of  Yorkshire, 
Durham,  and  Northumberland,  and  even  up  to  the 
Firth  of  Forth,  there  was  a great  want  of  protection 
to  shipping,  the  result  of  which  might  be  seen  by 
a glance  at  the  annual  wreck-chart.  Filey  B;iy, 
Flamborough  Head,  and  Bridlington,  had  been  pro- 
posed as  sites  for  a harbour  of  refuge  for  years 
past,  but  their  contiguity  to  a natm-al  harbour 
had  held  the  project  in  abeyance.  Again,  the 
increase  in  the  amount  of  our  conunerce  a'.  us  also 
very  remarkable.  He  might  state  broadly,  that 
the  aggregate  foreign  tonnage  of  the  ports  of 
London  and  Liverpool,  being  one -half  of  the  whole 
of  the  kingdom,  had  trebled  in  the  last  25  years, 
and  the  size  of  vessels  had  increased  almost  puri  passu. 
This  arose  from  the  fact  of  the  more  general  introduction 
of  steamers,  which  had  rendered  passages  shorter  ; and 
there  was  now  a smaller  number  of  vessels  engaged  in 
carrying  larger  tonnages,  rendering  it  necessary  nek  only 
to  afford  greater  facilities  for  merchandise  in  d(-r-h's,  but 
also  deeper  approaches  to  the  harbours.  At  Sunderland, 
Whitby,  and  other  ports  on  the  eastern  coast,  the 
authorities  were  alive  to  the  necessity  of  giving  greater 
accommodation  to  shipping  ; and,  undoubtedly,  these 
very  interesting  experiments,  winch  had  been  going  on 
now  for  a number  of  years  by  Mr.  Fowler,  at  the 
estuary  of  the  Tees,  showed,  that  near  at  hand  to  the 
source  of  supply  there  was  an  admirable  field  for  the 
use  of  this  material.  At  Chatham,  large  concrete 
wharves  had  been  in  course  of  progTess  for  some  years, 
the  face  of  which  was  vitrified  by  the  use  of  slag  con- 
crete, put  in  behind  boards  by  the  convicts.  This  was 
found  to  form  a most  admirable  surface  to  the  wharves. 
He  thought  the  paper  most  worthy  the  consideration  of 
the  Society, 

The  Chairman  then  proposed  a vote  of  thanks  to  Mr, 
Wood  for  his  instructive  paper.  He  hoped  that  it 
would  be  widely  read,  and  that  the  country  w’ould  benefit 
by  the  results. 


MISCELLANEOUS. 


SCHOOLS  OF  COOKEEY. 

The  following  review  of  the  circulars  of  information 
relating  to  the  training  schools  of  cookery,  pubhshed  by 
the  Bureau  of  Education,  Washington,  was  printed  in 
the  Times  for  April  16th.  It  shows  what  great  results 
have  followed  from  the  founding  of  the  National  Train- 
ing School  for  Cookery,  established  under  the  Commis- 
sioners for  the  Exhibition  of  1851  at  the  International  ' 
Exhibition  of  1874 : — 

“Practical  instruction  in  cookery,  advocated  by  ! 
eminent  educationalists,  is  gradually  taking  its  position  1 
in  the  courses  of  instruction  pursued  at  elementary  i 
schools.  When  the  Committee  of  Council  on  Education  i 
was  called  into  being  in  1840,  instruction  in  household 
economy  was  to  be  given  in  these  schools.  But  this 
idea  was  not  effectively  carried  out,  and  the  present  j 
movement  for  establishing  classes  for  practical  cookery  i 
is  of  modem  growth,  owing  its  origin  chiefly  to  the  I 
National  Training  School  for  Cookery.  The  lectures  I 
; on  food  and  its  various  technical  arts  which  were  de-  | 
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livered  at  the  International  Exhibition  of  1874  led  to  the 
establishment  of  that  institution.  In  the  following 
year,  the  national  importance  of  a knowledge  of  the 
properties  and  uses  of  food  was  marked  by  the  G-overn- 
ment  offering  to  elementary  schools  a grant  of  4s.  per 
scholar  who  passed  an  examination  in  domestic  economy, 
:and  this  term  included  food  and  cookery.  Edinburgh, 
Liverpool,  Leeds,  Manchester,  Birmingham,  Sheffield, 
and  other  large  towms  soon  took  part  in  the 
general  movement,  and  the  London  and  other  School 
Boards  have  now  formed  centres  for  giving  practical  in- 
struction in  cookery.  During  the  year  1877-78,  grants 
under  the  Education  Code  were  made  to  nearly  200 
■departments  of  elementary  schools.  This  number  will, 
no  doubt,  be  increased  as  the  payments  upon  results, 
which  are  made  under  the  rules  of  the  Education  Code, 
are  so  directed  as  to  give  more  immediate  stimulus  to 
-instruction  in  cookery.  The  grant  of  4s.  per  scholar 
for  domestic  economy  is  now  split  into  two  2s.  grants 
on  account  of  cookery  and  food.  Teachers  of  practical 
cookery  are,  however,  much  wanted,  as  the  training 
colleges  have  not  availed  themselves  of  the  privilege 
afforded  them  by  the  Education  Department,  which 
agreed  to  share  the  expenses  of  training  a certain 
number  of  students  from  the  colleges  at  the  National 
Training  School  for  Cookery. 

‘ ‘ Recent  reports  of  her  Majesty’s  inspectors  of  schools, 
dwell  upon  the  importance  of  practical  instruction  in 
cookery : ‘ the  excessive  waste  in  the  labourer’s 

kitchen  is  surely  a crying  evil  enough  to  arouse  the 
sympathy  and  interference  of  the  Education  Depart  - 
ment,  as  well  as  of  voluntary  and  charitable  agencies.’ 
In  spite  of  what  has  been,  and  is  being  done,  much  re- 
mains to  be  done  in  this  country  to  promote  material 
pi-osperity  by  means  of  the  proper  uses  of  food. 

“Beyond  the  limits  of  the  United  Kingdom  the 
influence  of  the  National  Training  School  for  Cookery 
is  being  extended.  Colonies  like  Australia,  Canada, 
Ceylon,  and  New  Zealand  are  beginning  to  establish 
schools  of  cookery.  We  have  now  before  us  a report 
issued  from  the  National  Bureau  of  Education  at 
Washington  upon  training  schools  of  cookery  in  the 
United  States  of  America.  A lady,  Mrs.  S.  A.  Martha 
Canfield,  is  officially  charged  with  the  care  of  subjects 
of  domestic  education  in  that  office.  It  appears  that 
■*  letters  are  received  from  persons  who  are  devoted  to 
the  promotion  of  the  welfare  of  mankind,  and  who  have 
become  alarmed  as  they  have  observed  more  closely  the 
extent  and  serious  character  of  the  evils  caused  by  bad 
cooker}'.  This  feeling  has  been  emphasised  by  the 
distress  which  was  caused  by  the  late  depression  in 
business  ; and  they  desire  more  information  of  what  has 
been  accomplished  by  instruction  in  this  subject, 
especially  in  Europe,  which  this  office  has  peculiar 
facilities  for  obtaining.’ 

“ A long  accoimt  accordingly  is  given  of  the  National 
Training  School  for  Cookery  at  South  Kensington,  of  the 
English  Northern  Union  of  Schools  for  Cookery,  and  of 
the  Edinburgh  and  Liverpool  Training  Schools  for 
Cookery.  Little  is  said  regarding  instruction  on  the 
Continent  beyond  a passing  remark  upon  the  culinary 
thriftiness  of  the  French  as  compared  with  other 
nations. 

“ In  several  of  the  larger  cities  of  the  United  States 
cookery  clubs  exist,  the  lady  members  of  wdiich  are 
generally  proficient  in  cooking.  The  New  York  Cook- 
ing School,  under  the  direction  of  Miss  Jxdiet  Corson,  is 
widely  known  as  the  foremost  of  similar  schools  in 
America.  It  commenced  work  in  1874.  Lectures  were 
given  on  analysis  of  articles  of  food  and  the  effect  they 
woidd  have  on  the  system  after  they  were  eaten. 
Directions  were  then  given  as  to  choosing  and  buying 
such  articles.  In  the  kitchen  the  class  of  pupils  watched 
the  operations  as  performed  by  Miss  Corson  and  her 
assistants.  Two  years  subsequently  practice  classes  for 
a limited  number  of  pupils  were  instituted ; and  in  1877 
a plain  cook’s  class  for  practice  was  opened  under  a 


Board  of  lady  managers.  In  1878,  Miss’.  Corson  com- 
menced organizing  local  classes  for  teaching  the  work- 
ing people ; and  she  delivered  lectures  illustrated  by 
demonstrations  at  various  institutions  like  mission 
schools,  orphan  homes,  and  such  like.  In  the  demon- 
strations she  had  the  assistance  of  girls  from  the  train- 
ing school. 

‘ ‘ Besides  compiling  handbooks  on  domestic  economy 
and  cookery.  Miss  Corson  has  framed  a con.siderable 
scheme,  which,  if  adopted,  will  lead  to  the  establi.sh- 
ment  of  schools  for  training  children  of  the  working 
classes,  schools  for  the  instruction  of  plain  cooks,  schools 
for  high-class  cookery,  and  normal  schools  of  cookery, 
where  ladies  can  be  taught  the  theory  and  practice  of 
domestic  economy. 

“Following  the  example  of  New  York,  Bo.ston  has, 
with  the  assistance  of  Miss  Maria  Parloa,  established  a 
school  of  cookery.  This  lady  has  also  helped  in  pro- 
moting similar  work  at  Portsmouth,  New  Hampslure, 
at  New  London,  Connecticut,  and  at  Auburndale, 
Massachusetts.  Montreal  has  its  cooking  school.  The 
Industrial  University  has  founded  a school  of  domestic 
science,  which  aims  at  preparing  young  women  for  the 
housekeeper’s  duties.  The  degree  of  Bachelor  of  Science 
is  conferred  upon  scholars  in  this  school,  who  suc- 
cessfully pass  a series  of  examinations  in  the  sub- 
jects comprised  under  the  title  of  domestic  science. 
At  Memphis,  lectures  on  domestic  econony  are 
given  in  the  Le  Moyne  Normal  Instiute,  but  as 
yet  an  experimental  kitchen  has  not  been  provided  to 
meet  a want  which  is  much  felt.  The  Kansas  State 
Agricultural  College,  Manhattan,  acknowdedges  the 
importance  of  instruction  in  domestic  economy  and 
hygiene.  A ‘kitchen  laboratory’  has  been  here  com- 
pletely furnished,  and  affords  ‘ every  facility  for  drill 
in  the  art  of  cookery.’  Domestic  economy  is  fully 
taught  at  the  Iowa  Agricultural  College,  wUere  the 
students  have  the  use  of  both  a kitchen  and  laundry 
The  Raleigh  Cooking  School  is  modelled  after  tlie 
pattern  of  the  South  Kensington  and  New  York  schools. 
At  Washington,  Miss  Corson  headed  the  movement, 
which  appears  to  have  received  influential  support,  and 
which  is  leading  to  the  establishment  of  a school  of 
cookery.  Activity  has  been  displayed  in  favour  of 
spreading  means  of  giving  practical  instruction  in 
cookery  in  other  districts.  The  success  which  has 
attended  the  efforts  hitherto  made  is  in  the  main  to  be 
traced  to  the  energy  wdth  which  Miss  Corson  has 
prosecuted  her  labours. 

“ In  this  country,  as  in  America,  all  kinds  of  difficulties, 
pecuniary  and  otherwise,  beset  the  carrying  out  of  a 
system  of  practice  classes.  To  fit  up  kitchens,  to  supply 
utensils,  and  deal  economically  wuth  materials,  tax  the 
powers  of  school  managers,  whose  principal  ideas  of 
educational  plant  or  materiel  have  been  confined  to 
books,  slates,  pencils,  paper,  and  pens.  They  require 
advice  and  assistance  in  such  mattters  at  least,  and  it  is 
in  the  power  of  the  different  educational  organisations, 
whether  of  the  State  or  of  voluntary  enterprise,  to  com.e 
to  their  aid.  Cookery,  an  art  of  primary  importance  in 
advancing  the  domestic  welfare  of  all  classes  of  people, 
seems  to  deserve  the  attention  especially  of  the  various 
authorities  who  are  at  work  to  promote  what  is  termed 
technical  education.” 

On  the  same  day,  a leading  article  appeared  in  the 
same  paper,  from  which  the  foUowung  is  an  abstract : — 

‘ ‘ But  none  are  more  interested  in  good  cookery  than 
the  poor.  For  their  OAvn  needs  they  have  to  make  the 
most  of  the  least,  the  best  of  the  worst,  and  everything 
with  the  fewest  and  humblest  appliances,  with  no  time 
to  spare.  The  mother  of  the  family  has  to  clean  and 
dress  her  children,  and  get  them  off  to  school  before  she 
can  do  anything  towards  the  dinner.  In  the  evening 
there  arises  again  a severer  conflict  between  her  ma- 
ternal and  her  conjugal  duties.  The  upshot  of  all  is  that 
the  most  conspicuous  feature  in  the  poor  m.an’s  meal  is 
its  ready-madeness  ; that  is,  the  very  little  aid  received 
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from  art  by  nature.  Boiled  vegetables,  dumpling, 
soaked  bread,  tea-kettle  broth — that  is,  hot  water  with 
butter,  or  some  equivalent,  floating  upon  it — and 
a bit  of  boiled  bacon,  are  the  utmost  meal  pro- 
vided for  the  poor  man  returning  home  cold,  ex- 
hausted, and  often  wet  through,  at  the  end  of  a 
long  day’s  work.  The  resources  of  the  labourer’s 
garden  are  few,  and  soon  exhausted;  and  as  for 
the  herbs  which  Frenchwomen  cull  from  the  field 
and  the  roadside  for  the  salad  or  the  pot,  the  English- 
woman could  not  afford  time  for  the  search,  even  if  her 
husband  cared  for  a salad.  But  although  the  question 
seems  thus  reduced  to  a necessity  admitting  of  small 
choice,  it  must  not  be  forgotten  that  the  English 
labourer’s  diet  has  changed  much  within  memory,  in 
some  respects  for  the  better,  in  others  for  the  worse. 
He  will  have  only  the  finest  wheaten  bread,  to  the 
exclusion  of  some  important  constituents  in  the  grain  ; 
he  knows  nothing  of  barley  bread,  of  rye  bread,  or  any 
combination,  or  of  oatmeal  cake  or  porridge,  while  his 
vegetables  have  been  reduced  year  by  year  down  to  the 
monotonous  and  unreliable  potato.  The  general  effect 
on  the  health  and  strength  of  the  poor  is  a question.  On 
the  one  hand,  the  children  of  the  poor,  always  out  of 
doors  except  v/hen  at  school,  anddining  onharddumphngs 
or  simple  lumps  of  bread,  are  of  ten  healthier  and  stronger, 
and  even  more  happy,  than  the  more  favoured  child  whom 
parents,  nurses,  and  cooks  are  tempting  with  new 
delicacies,  and  doctors  are  waiting  to  rescue  from  out- 
ward infection  or  inward  disagreement.  On  the  other 
hand,  it  is  a very  common  remark  that  the  rising 
generation  is  a stunted  one  in  comparison  rvith  the 
past.  But  it  is  not  only  for  themselves  that  the  poor 
have  to  learn  cookery.  They  have  to  cook  for  their 
betters.  At  the  age  of  fourteen  the  village  girl,  and 
often  the  artisan’s  child  also,  has  ‘ to  go  out  to  live.’ 
Her  first  essay  is  generally  as  a maid  of  all  work,  v/hen 
she  has  to  do  all  the  cookery  required  for  some  very 
economical  household.  At  any  age  after  that  she  may  be 
called  on  to  assist  in  the  kitchens  of  the  rich,  and,  unless 
the  class  of  cooks  is  recruited  from  the  ranks  of  common 
industry  better  than  it  has  been  lately,  the  rich  will 
find  themselves  one  day  reduced  to  the  pain- 
frd  necessity  of  cooking  their  own  dinners,  for 
the  cry  still  increasing  is  that  there  is  no  cooks,  and 
none  can  say  where  they  are  to  come  from.  The  school 
itself  is  largely  answerable  for  the  deficiency.  Before 
the  rigid  and  now  universal  enforcement  of  school 
attendance,  the  children  saw  a good  deal  of  cookery, 
which,  poor  as  it  was,  yet  gave  them  some  taste  and  an 
inkling  of  knowledge.  They  now  see  nothing,  and 
they  do  nothing  but  read,  write,  sum,  sew,  or  knit. 
Already  physiologists  are  detecting  in  them  the  ill 
results  of  acquiring  knowledge  without  the  proper 
alternation  of  practical  employment,  and  while  we  are 
casting  about  for  some  new  remedy  for  anew  complaint, 
we  seem  to  have  forgotten  that  we  have  withdrawn 
the  poor  children  from  their  old  healthy  and  instructive 
share  in  household  duties.  As  the  school  has  done  some 
of  the  mischief,  it  is  bound  to  do  its  part  in  mending 
matters.  On  the  other  side  of  the  Atlantic,  as  will  be 
seen  by  a paper  in  another  column,  some  zealous  ladies 
are  doing  their  best  to  organise  lectures,  schools  of 
cookery,  and  kitchens  for  demonstration.  Our  own 
department  began  with  confessing  the  want,  and  has 
proceeded  so  much  further  as  to  offer  head  money  for 
the  children  that  pass  in  cookery  or  domestic  economy, 
and  to  provide  also  the  opportunities  for  a course  of 
instruction  to  the  peipils  in  the  training  colleges.  Yet 
it  is  evident  there  the  matter  stops.  Nothing  serious  is 
done.  Other  subjects  are  allowed  to  press  their  superior 
claims  to  notice,  and  at  this  moment  we  are  even  nearer 
than  ever  to  the  often  foretold  consummation  when, 
with  the  best  gifts  of  nature  and  the  highest  agricultural 
skill — indeed,  with  the  best  flesh,  figh,  and  fowl  in  the 
world,  we  shall  not  be  able  to  turn  them  to  account 
because  wo  have  none  to  cook  them/’ 


BOILER  EXPLOSIONS. 

A report,  containing  particulars  of  visits  of  inspec- 
tion and  a record  of  boiler  explosions  from  the  1st  of 
January  to  the  23rd  of  April  inclusive,  was  presented 
at  the  last  meeting  of  the  Manchester  Steam  Lasers’ 
Association,  by  Mr.  Lavington  E.  Fletcher,  Cliief 
Engineer,  of  which  the  following  is  a short  abstract : — 

From  the  1st  of  January  to  the  23rd  of  April  inclusive,. 
2,129  visits  of  inspection  were  made,  and  3,830  boilers- 
examined;  2,619  externally,  19  internally,  19  in  the 
flues,  and  1,173  entirely,  while  in  addition  20  boilers- 
were  tested  by  hydraulic  pressure.  Three  of  these 
hydrauhe  tests  were  applied  to  boilers  that  bad  been 
already  in  use,  to  ascertain  their  fitness  for  tlie  pressures 
proposed  to  be  carried,  while  in  the  other  17  cases  the 
boilers  were  new  ones,  and  were  tested,  not  only  by 
hydraulic  pressure,  but  also  specially  examiued,  both  as 
regards  their  construction  and  complement  of  fittings, 
before  leaving’  the  maker’s  yard.  During  tlie  above 
period  the  following  defects  have  been  met  with  : — 
Furnaces  out  of  shape,  19  ; fractures,  49,  1 dangerous; 
blistered  plates,  21  ; internal  corrosion,  .IG  ; external 
ditto,  85,  1 dangerous ; internal  grooving,  66  ; external 
ditto,  2 ; blow-out  apparatus  out  of  order,  5 ; safety 
valves  ditto,  8,  2 dangerous;  pressure  gauges  ditto.  111 : 
boilers  without  pressure  gauges,  3 ; without  blow-out 
apparatus,  5;  without  feed-back  iri’essure  valves,  16: 
cases  of  over  pressure,  1 ; cases  of  deficiency  of  water, 
1.  Total  defects,  448,  4 dangerous. 

The  present  year  has  opened  badly,  as  regards  the 
number  of  persons  killed,  and  though  the  loss  of  life  in 
1879  was  less  than  the  average  of  the  last  15  yeirs,  the 
present  year  threatens  to  make  up  for  it.  Already  eight 
steam-boiler  explosions  have  occurred,  killing  33  persons 
and  injuring  32  others;  w’hile  in  addition,  by  the  burst- 
ing of  a tar  boiler,  11  persons  were  killed  and  6 injured, 
making  a total  of  44  persons  killed  and  38  injured  from 
the  1st  of  January  to  the  23rd  of  April. 

By  one  e:splosion  that  occurred  at  an  ironworks  at 
Glasgow,  as  many  as  25  persons  were  killed  and  23 
others  injured  at  one  sweep.  An  inspector  was  sent  to 
the  scene  of  the  catastroj)he,  to  make  an  investigation 
according  to  the  association’s  custom,  and  was  fui’iiished 
with  an  official  introduction  to  the  owners  of  the  works, 
requesting  permission  to  make  an  examination . There 

are  no  coroner’s  inquests  held  in  Scotlaud,  but  such 
inquiries  are  conducted  by  the  Procurator-Fiscal,  and  a 
further  letter  of  introduction  was  therefore  furnished  to 
the  Procurator.  The  association’s  inspector,  however, 
was  refused  permission  to  examine  the  boiler  both  by 
the  owner  and  by  the  Procurator-Fiscal,  and  had  to 
return  to  Manchester  without  any  information. 

The  action  of  the  Procurator-Fiscal,  with  regard  to 
boiler  explosions,  does  not  seem  to  be  altogether  ac- 
cepted even  in  Scotland,  and,  on  Monday,  March  8th, 
1880,  Mr.  Anderson,  M.P.  for  Glasgow,  asked  the 
Home  Secretary  in  the  House  of  Commons  ‘ ‘ whether, 
seeing  there  were  no  coroner’s  inquiries  in  Scotland,  he 
would  arrange  to  have  an  efficient  inquiry  into  the  causes 
of  the  disastrous  boiler  explosion  which  had  taken  place 
in  Glasgow.”  To  this  Mr.  Cross  replied  “that  such 
official  inquiries  had  not  been  the  practice  in  England, 
but  seeing  that  in  Scotland  there  were  no  coroner’s 
inquests,  he  would  place  himself  in  communication  Avith 
his  learned  friend,  the  Lord  Advocate,  on  the  subject.” 

The  course  that  the  association  recommends  (of  in- 
stituting an  investigation  by  an  open  court,  very  similar 
to  the  investigations  now  instituted  in  the  event  of  a 
railway  catastrophe,  under  the  regulation  of  Railways 
Act  of  1871,  or  in  the  event  of  a boiler  explosion  on 
board  ship,  under  the  Merchant  Shipping  Act  of  1854) 
would  meet  this  difficulty,  and  an  illustration  is  afforded 
by  the  investigation  now  being  conducted  into  the  Tay- 
bridge  disaster. 

Two  of  the  explosions  that  occurred  this  year  show 
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ho\r  necessary  more  stringent  investigations  than  those  ^ 
made  by  the  coroner  have  become.  In  the  case  of  one 
that  occurred  at  Ormslrirk,  killing  three  men  and  injur- 
ing three  others,  from  the  wasting  away  of  the  plates 
at  the  bottom  of  the  boiler  till  they  were  as  thin  as  a 
sheet  of  paper,  the  jury  returned  a verdict  of  “ Acci 
dental  death  ; ’ ’ but  while  they  expressed  their  regret 
that  the  boiler  had  not  been  periodically  tested  by  experi- 
enced engineers,  they  added,  in  reply  to  the  coroner,  that 
they  did  not  ‘ ‘ impixte  blame  to  the  owners  in  any  respect.  ’ ’ 
Competent  inspection,  however,  would  have  prevented 
the  explosion,  and  the  owners  neglected  this  simple 
precaution,  which  cost  the  three  men  their  lives.  In 
another  case  a boiler  burst  at  Cork,  and  the  jury,  at  the 
recommendation  of  the  Coroner,  returned  a verdict  to 
the  effect  that  “ the  explosion  was  caused  by  the  accu- 
mulated pressure  of  steam,  in  consequence  of  an  in- 
operative safety-valve,  acting  on  a bad  plate,  and  that 
there  was  no  negligence  on  the  part  of  any  person.” 
Safety  valves,  however,  are  not  inoperative  without 
someone  being  neglig’ent.  It  is  the  duty  of  those  in 
charge  to  see  that  the  valves  are  free.  The  verdict  by 
a coroner’s  jury  is  so  constantly  one  of  “Accidental 
death,”  even  though  the  boiler  is  worn  out  and  unfit 
for  use,  that  the  coroner’s  court  becomes  to  the  reckless 
boiler  ovuier  very  much  what  the  debtor’s  sanctuary  in 
the  old  days  was  to  the  spendthrift. 

In  the  case  of  an  explosion  that  occurred  at  sea,  off 
the  coast  of  Spain,  on  board  a vessel  plying  from  Bilbao 
to  ISTewport,  no  coroner’s  inqxiest  was  held,  but  a court 
of  investigation  was  instituted  at  Newport,  imder  the 
Merchant  Shipping  Act  of  1854.  This  Court  made  a 
searching  inquiry  into  the  cause  of  the  explosion  and 
the  less  of  life  “ residting  therefrom,”  and  condemned 
the  owners  in  “the  sum  of  £100,  £50  thereof  to  go  to  the 
expenses  of  the  Court  and  £50  to  the  Board  of  Trade.” 

One  other  explosion  may  be  referred  to  that  arose 
from  a tar  boiler  at  Woolwich,  killing  11  persons  and 
injuring  6 others.  This  explosion  is  not  peculiar.  A 
similar  one  occurred  at  a chemical  works  at  Miles 
Platting,  on  Wednesday,  November  16th,  1879. 

The  recommendation  given  in  the  report  for  December 
last  may  be  here  repeated,  viz.,  that  some  arrang’ement 
should  be  made  for  attaching  safety  valves  to  these  tar 
boilers,  and,  if  it  is  true,  as  sometimes  stated,  that 
safety  valves,  if  applied  to  such  boilers,  would  be  very 
apt  to  get  clogged,  that  every  effort  should  be  made  to 
overcome  the  difficulty.  The  fatality  attending  this 
explosion,  as  well  as  that  attending  others  of  a similar 
character,  shows  that  tar  boilers  as  well  as  steam  boilers 
should  be  included  in  any  legislative  enactment  with 
regard  to  boiler  explosions,  so  that  such  an  Act  should 
embrace  not  only  explosions  arising  from  steam  boilers, 
but  from  boilers  generally,  provided  that  they  are  closed 
vessels  and  admitting  of  the  generation  of  pressure. 


ARUNDO  DONAX  FOR  PARASOL  HANDLES. 

Of  late  years,  a large  trade  has  sprung  up  be- 
tween this  country  and  Algeria,  in  rough  sticks,  to  be 
used  for  walking  sticks  and  umbrella  handles.  Many 
plants  producing  stems  useful  for  the  above  purposes 
have  been  introduced  and  cultivated  expressly 
for  exportation  to  this  country.  A few  years 
since,  when  the  Eucalyptus  first  attracted  so  much 
attention,  it  was  growm  very  extensively  in  Algeria,  and 
the  young  stems  sent  from  thence  into  our  markets  to 
be  converted  chiefly  into  walking  sticks.  The  rage  for 
these,  however,  has  died  out,  and  sticks  have  been 
.supplanted  by  newer  productions,  the  most  recent  of 
which  is  the  stem,  with  the  rhizome  attached,  of  Arundo 
do><ax,  which  have  cpnte  lately  been  imported  largely 
into  this  country.  These  stems  appear  in  the  market 
under  a new  name,  that  of  the  “Nana”  cane, 
a name  derived  from  the  circumstance  that  when 


they  were  first  introduced  they  were  supposed  to  be  a 
species  of  bamboo,  and  not  unlike  the  .stems  and  rhizome 
of  Bamhusa  nana  ; the  specific  name  was  thus  taken  up 
as  the  commercial  name.  The  importer,  Mr.  Henry 
Howell,  of  Old-street,  has  converted  these  .sticks  into 
parasol  and  sunshade  handles,  and  when  trimmed 
and  polished,  the  rhizomes,  which  form  the  knobs, 
have  a unique  and  striking  appearance,  the  natural 
colour  being  of  a deep  yellow.  Tliis  has  been 
taken  advantage  of  by  two  whole.sale  mamxfacturers, 
Messrs.  Long  and  Co.,  of  Paddington -street,  into  whose 
possession  the  handles  have  passed,  and  who  have  pro- 
duced an  entire  novelty  in  the  parasols  themselves,  the 
covers  being  formed  of  rich  brocaded  silks  of  various 
tints,  stretched  over  a framework  of  16  ribs  instead  of 
the  usual  eight,  all  of  which  are  gilded,  producing  an 
effect  very  similar  to  the  now  well-known  Japanese 
paper  umbrellas.  'Both  the  parasol  and  handle  are 
unique,  and  are  now  to  be  seen  in  the  .shop  windows 
of  fashionable  houses  at  the  West-end  of  London. 


NEW  PROCESS  OF  SIMULTANEOUS  COLOUR 
PRINTING. 

Many  have  been  the  attempts  so  to  combine  the 
various  pigments  required  for  a polychrome  print,  as  to 
reproduce  them  by  a single  impression,  but  the  different 
densities  and  consistency  of  the  pigments  employed  has 
hitherto  found  an  obstacle  to  this  desirable  result.  Mr. 
W.  G.  White,  a member  of  the  Society  of  Arts,  has, 
after  much  time  spent  in  experimenting,  sxxcceeded  in 
forming  such  a combination  of  various  chemicals  with 
the  colours  be  employs,  as  to  render  them,  not  only  of 
imiform  consistency,  but  also  of  the  requisite  hardness 
for  the  operations  of  cutting  and  combining  to  form 
the  pattern  desired.  The  prepared  pigment  chosen  for 
the  groimd  of  the  design  is  first  run  into  a mould,  so  as 
to  form  a solid  block,  about  three  inches  thick.  The 
pattern  is  traced  with  a steel  point  upon  a sheet  of 
artificial  talc,  made  with  a mixture  of  collodion  and  oil, 
and  this  is  pressed  upon  the  block,  so  as  to  leave  an 
impression  of  the  lines  upon  its  surface.  The  pattern 
is  then  cut  out  of  the  block  by  a .sharp  steel  knife 
mounted  on  the  end  of  an  articulated  parallelogram,  so 
as  to  bo  maintained  in  a vertical  position,  while  at  the 
same  time  having  a perfectly  free  horizontal  motion. 
The  various  pigments  forming  the  designs  are  then 
poured  into  the  spaces  cut  out,  a kind  of  mould  being 
formed  temporarily  by  a portion  of  the  ground  coloixr, 
supplemented  by  strips  of  wood  soaked  in  water.  The 
I paint  is  poured  in  hot  and  liquid,  and,  as  soon  as  it  has 
cooled,  another  is  added,  and  so  on,  until  the  whole 
design  is  finished,  thus  forming  a complete  mosaic.  In 
the  case  of  a large  subject,  various  portions  of  the  block 
may  be  executed  by  different  operators  at  once,  and 
then  joined  together  ; the  method  is  also  being  tried, 
with  every  prospect  of  success,  of  cutting  out  the  whole 
pattern  in  wood  or  metal,  by  means  of  a band-saw,  and 
I then  forcing  the  die  so  formed  into  the  block  of  ground 
i coloTir,  so  as  to  stamp  out  the  colour  therefrom.  The 
mosaic,  or  “type,”  as  it  is  called,  is  put  into  a powerful 
press,  resembling  that  used  by  lithographers,  and  is 
first  shaved  by  a heavy  steel  knife,  so  as  to  render  the 
surface  perfectly  flat,  level,  and  smooth.  The  material 
to  be  printed  upon  is  then  laid  face  dovoi wards  on  the 
.slightly  moistened  block,  and  a series  of  rollers  are 
passed  over  it  once  or  twice,  when  the  impression  is 
found  to  have  completely  penetrated  its  substance. 
The  print  is  exposed  for  a few  seconds  to  the  heat  of  a 
hot  plate,  for  driving  off  the  solvents  employed,  and 
i perhaps  fixing  the  colours,  which  are  now  found  to  be 
printed  .so  permanently,  that  they  will  stand  exposure 
to  the  sun,  and  wear  only  removes  them  in  measure  as 
the  substance  itself  is  worn  away.  As  a crucial  test, 
a piece  of  velvet  printed  in  this  manner  has  been  boiled 
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for  eight  hours  in  strong  potash  solution,  when  it  was 
foundthatthecolourhas  not  entirely  disappeared.  Water- 
colour  drawings  and  oil  paintings  may  be  reproduced 
by  this  process,  so  as  to  present  the  appearance  of 
chromo- lithographs  and  oleographs  respectively.  But 
there  is  a far  more  extended  application,  in  printing 
upon  textile  fabrics  the  designs  of  Gobelins  and  Arbus- 
son  tapestry,  to  form  curtains,  portih'es,  &c.  The 
range  of  materials  capable  of  being  treated  appears  to 
be  very  extensive,  as  the  writer  saw  the  same  design 
reproduced  upon  fine  silk  and  the  coarsest  jute  sacking, 
both  impressions  presenting  all  the  necessary  sharpness 
of  outline.  This  process  is  now  worked  upon  quite  a 
commercial  scale,  and  steam  and  hydraulic  plant  is 
being  put  up  at  Passy,  Paris,  to  meet  the  demand 
created  for  cheap  reproductions  of  artistic  designs. 


EDUCATION  AND  TRAINING  OF  THE 
CHILDREN  OF  THE  POOR. 

Dr.  Mouat  read  a paper  on  the  above  subject,  before 
the  Statistical  Society,  on  the  20th  April,  and  stated  his 
main  object  to  be  the  training  of  the  children,  so  as  to 
make  healthy  men  and  women  of  them,  to  prevent  their 
becoming  in  time  the  progenitors  of  a race  more  degene- 
rate than  themselves,  as  well  as  to  fit  them  properly  for 
the  battle  of  life  in  the  important  class  to  which  they 
naturally  belong.  All  this  with  a view  to  depauperise 
them  permanently,  and  thus  to  attack  the  evil  of 
pauperism  at  its  root,  and  to  destroy  the  heredity  which 
is  at  present  a leading  feature  of  the  class. 

After  describing  the  state  of  the  pauper  schools,  prior 
to  the  passing  of  the  Poor-law  Amendment  Act  of 
1834,  which  showed  them  to  be  efficient  instruments  of 
evil  with  few  redeeming  qualities,  and  to  be  one  of  the 
chief  recruiting  grounds  of  juvenile  criminals,  the 
author  proceeded  to  consider  the  various  remedies  which 
had  been  proposed  to  mitigate  and  remove  the  evils 
affecting  a permanent  body  of  some  30,000  or  40,000 
children  in  England  and  Wales.  Pie  described  the 
manner  in  which  they  are  now  dealt  with,  dwelling 
principally  upon  the  schools  still  retained  in  workhouses, 
the  separate  and  district  schools,  and  boarding  out. 
He  condemned  the  former  absolutely,  on  the  ground 
that  the  atmosphere  and  associations  of  the  workhouse 
are  the  worst  to  which  a child  could  be  exposed,  at  the 
most  plastic  and  impressionable  period  of  life,  cardinal 
evils  which  good  management  failed  to  remove,  and  bad 
management  tended  to  crystallise  and  render  permanent 
in  their  evil  influence. 

Of  the  separate  and  district  schools  on  the  aggregate 
system,  he  spoke  highly  as  to  their  educational  influence, 
and  their  eminent  success  in  dispauperising  the  children 
brought  up  in  them.  But  he  considered  that  they  failed 
to  deal  efficiently  with  the  physical  aspects  of  the  ques- 
tion, and  to  a lesser  extent  with  its  moral  bearings,  from 
causes  inseparable  from  the  collecting  of  large  bodies  of 
children  together,  and  endeavouring,  on  the  ground  of 
economy,  to  develop  their  moral,  intellectual,  and  physical 
faculties,  with  insufficient  establishments,  and  in  incur- 
ably unhealthy  circumstances. 

Taking  as  the  basis  of  any  successful  system  of 
educating  and  training  children  of  all  classes,  the  unit 
or  individual  as  the  most  important  factor,  and  the 
family  system  as  that  best  fitted  to  contend  successfully 
with  physical  and  moral  defects.  Dr.  Mouat  strongly 
advocated  breaking  them  up  into  smaller  and  more 
manageable  bodies,  and  treating  them  on  the  cottage 
home  or  farm  school  system,  which  has  been  so  success- 
ful on  the  continent  of  Europe,  and  in  England,  so  far 
as  it  has  yet  been  tried.  Facts,  figures,  and  arguments 
were  employed  to  illustrate  all  of  the  above  con- 
tentions. 

Of  boarding  out  Dr.  Mouat  disapproved,  on  the 
ground  of  general  policy,  that  while  it  benefited  the 


individual  and  was  right  in  principle,  it  militated 
against  sound  economical  laws,  and  was  entirely  opposed 
to  a proper  administration  of  the  relief  of  destitution, 
being  at  the  same  time  liable  to  inherent  defects  difficult 
to  detect  and  prevent,  and  deplorable  in  their  conse- 
quences. 


COERESPONDENCE. 


INDIAN  AGRICULTURE. 

At  last  night’s  meeting  of  the  Society  of  Arts,  to 
which  I had  been  invited  to  hear  Mr.  Robertson’s 
paper  on  the  “Agriculture  of  India,”  I was  dis- 
appointed in  not  having  had  an  oj)portunity  of  saying 
a few  words  in  support  of  his  viev/s  generally.  A 
reference  to  my  paper  in  the  January,  1878,  number  of 
the  Bengal  Agricultural  and  Horticultural  Society’s 
Journal,  on  “Indian  Famines,”  will  show  that  I had 
already  had  occasion  to  cite  Mr.  Robertson’s  published 
reports  of  his  experiments  at  the  Government  farm  of 
Sydapet,  in  support  of  the  view  I had  formed  from  the 
experience  of  my  own  farm  operations  in  the  Dehra 
Doon,  on  the  exhausting  effect  on  the  soil  of  swamp 
cultivation — one  of  the  most  vital,  yet  disputed  , points  iu 
connection  with  Indian  agriculture.  I was  prej)ared  to 
adduce  examples  of  my  success  in  improving  the 
quality  of  the  indigenous  products  of  the  coimtry, 
especially  cotton,  through  the  contrary  method  of  dry 
cultivation  and  deeper  tillage,  and  for  which  success,  as 
testified  to  by  professional  reports  on  my  produce  by 
the  Chambers  of  Commerce  of  Bengal,  Bombay,  and 
Liverpool,  I was  honoured  with  the  acknowledgements 
of  the  Government  of  India,  in  the  Agricultural 
Department,  under  Lord  Northbrook’s  rcynae.  Further, 
that  selected  seed  from  my  estate  was  applied  for,  and 
always  duly  furnished  by  me,  for  distribution  in  the 
Court  of  Wards’  estates,  under  the  direct  management 
of  the  Government  officers.  I was  prepared  to  refer 
further  to  the  farm  operations  of  Mr.  Phillips  and  Mr. 
Lloyd,  the  gentlemen  in  charge  respectively  of  the 
Government  farms  at  Allahabad  and  Amiitsir,  and  then 
in  a general  review  of  all  these  isolated  operations  in 
different  parts  of  the  country,  to  submit  my  view  that 
what  was  wanted  to  give  practical  effect  to  the- 
whole  in  one  system,  was  a Field  Director-General 
of  Agriculture,  to  move  about  on  inspection  tours 
through  the  several  fields ; to  arrange  for  inter- 
change of  seed  between  remote  districts ; to  collect 
reports,  and  periodically  report  progress  and  results  to- 
Government  through  the  Agricultural  branch  of  the 
Home,  Revenue,  and  Agricultural  Department,  which 
would  thus  be  invested  with  a precise  and  distinctive 
function,  as  a bureau  of  record  and  disbursement.  A 
full  discussion  on  the  important  subject  of  the  meeting- 
was  what  I had  hoped  for  ; and  another  gentleman,  I 
afterwards  heard,  whose  opinions  would  have  carried 
weight,  attended  also  on  purpose  to  speak  on  the  occa- 
sion. With  all  deference  to  Sir  William  Robinson,  and 
his  authority  as  chairman  of  the  late  meeting,  I would 
venture  to  submit  that  his  remarks  do  not  point  the  way 
in  which  any  improvement  in  the  condition  of  India  can 
be  hoped  for ; for,  to  assert,  even  by  implication,  that 
its  condition  is  not  susceptible  of  improvement,  in  the 
face  of  the  terrible  famines  sweeping  periodically  over 
the  land,  with  ever  increasing  frequency  and  intensity, 
affording  a presumption  at  once  of  bad  agriculture  and 
■unsuitable  taxation  ; of  the  people  of  affected  districts 
succumbing  at  once  and  perishing  by  milhons,  proving 
the  utter  absence  of  vital  resisting  power,  v-hich  an 
ordinarily  weU-fed  and  clothed  population  might  be 
expected  to  present;  with  the  country  saddled  with 
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special  taxation  for  a famine  insurance  fund,  which  has 
been  admitted  by  the  authorities  to  be  non-existent ; 
and  further,  with  the  whole  cost  of  the  late  and  still 
dragging’  Afghan  war,  on  the  exhibition  of  a surplus 
which  also  is  now  admitted  to  be  non-existent — with 
such  apparent  drawbacks  to  the  condition  of  India,  to 
assert  that  it  is  not  susceptible  of  considerable  improve- 
ment, is  worse  than  idle.  And  I think  it  is  at  once 
paying  the  Queen  a bad  compliment,  and  doing  great 
injustice  to  the  sincere  regard  which  her  Imperial 
Majesty  has  ever  evinced  in  the  welfare  of  the  people 
of  India,  to  suppose  that  she  can  be  flattered  by  such 
misplaced  and  ill-timed  congratulations. 

With  respect  to  the  alleged  surplus  in  the  Indian 
finances,  I had  strong  reason  to  apprehend  that  there 
must  be  some  great  error,  since,  only  so  late  as  Novem- 
ber last,  a proposal  which  I had  laid  before  Government 
on  a matter  of  admitted  pubhc  importance,  connected 
with  Indian  Agriculture,  the  subject  of  last  night’s 
paper,  was  declined,  on  the  ground  of  the  then  “pre- 
sent state  of  the  Indian  finances  rendering  it  impossible 
for  the  Government  to  embark  upon  any  such  project.” 
The  appeal  of  the  late  Ministry  to  the  confidence  of  the 
country  having  been  based  partly  on  their  successful 
administration  of  the  Indian  finances,  I thought  it  but 
just  to  all  parties  to  warn  the  public  to  suspend  their 
judgment  on  tliis  point,  in  apprehension  of  the  dis- 
covery of  a possible  error.  Towards  the  latter  end  of 
March,  then,  I wrote  a short  article  for  a leading 
review,  and,  in  forwarding  it  to  the  editor,  ventured  to 
express  a hope  that,  although  so  late,  space  might  yet  be 
found  for  it  in  the  forthcoming  number  of  the  review,  on 
accoimt  of  the  opportuneness  of  the  subject  matter  to  the 
crisis  of  the  dissolution.  He  informed  me,  in  reply,  that 
the  arrangements  for  the  forthcoming  number  of  the 
reHew  were  already  complete,  and  that  he  was  unable 
to  accept  any  addition  to  them.  However,  the  true 
instinct  of  the  nation  has  guided  it,  nevertheless,  to  a 
correct  conclusion. 

Not  having  had  an  opportunity  last  night  of  adding 
my  mite  of  acknowledgments  to  Mr.  Robertson  for  his 
suggestive  paper,  I should  be  glad  to  place  on  record 
at  once  my  tribute  to  him,  and  my  views  generally  on 
the  subject  of  his  address.  I would  have  wished 
further  to  have  paid  my  tribute  of  acknowledgments  on 
the  same  occasion  to  the  interest  eHnced,  and  the 
encouragement  and  support  extended  to  my  experi- 
mental farm  operations  in  India  by  Mr.  Cheetham, 
the  founder  and  president  of  the  Cotton  Supply 
Association,  by  the  late  lamented  Marquis  of 
Tweeddale,  and  by  Sir  William  Muir,  late  Lieut. - 
Governor,  North-Western  Provinces.  Will  you  do  me 
the  favour,  then,  to  submit  this  note  to  the  approval 
of  the  Council,  for  insertion  in  an  early  issue  of  the 
Society’s  Journal. 

C.  L.  Showers,  Major-General. 

Travellers’  Club,  May  8th,  1880. 


NOTES  ON  BOOKS. 


Eyesight:  Good  and  Bad.  By  R.  Brudenell  Carter, 
F.R.C.S.  London  : Macmillan  and  Co.  1880. 

According  to  the  very  short  preface  with  which  Mr. 
Brudenell  Carter  introduces  his  work,  he  is  anxious  to 
save  the  time  of  himself  and  his  brother  ophthalmic 
surgeons  by  inducing  his  patients  to  acquire  for  them- 
selves the  knowledge  which  he  has  often  found  it 
necessary  to  provide  them  with  on  a first  visit.  This 
book,  therefore,  is  a purely  popular  account  of  the  eye. 


in  its  normal  condition,  and  in  those  various  states  of 
weakness  which  are  known  as  long,  short,  and  weak 
sights.  The  author  begins  with  a chapter  on  the 
structure  of  the  eye.  Without  entering  into  much 
anatomical  detail,  he  gives  an  account  of  the  eye  such  as 
any  ordinary  intelligent  person  could  at  once  imderstand. 
In  the  second  chapter,  we  have  just  so  much  optics  as 
may  enable  the  reader  to  understand  the  action  of  a 
lens,  to  the  forms  and  properties  of  which  the  third 
chapter  is  devoted.  We  are  now  in  a position  to  con- 
sider, in  chapter  four,  how  images  are  formed  in  the 
eye.  The  same  chapter  also  deals  with  the  acuteness 
and  the  field  of  vision,  and  finishes  with  an  account  of 
the  curious  blind  spot  which  exists  in  all  eyes.  This 
account  is  illustrated  with  a diagram,  by  means  of 
which  the  reader  can  prove  for  himself  the  existence  of 
this  blind  spot  in  his  own  eyes.  In  the  next  chapter 
the  reason  of  long  and  short  sight  is  explained,  and  we- 
are  also  shown  by  diagrams,  and  by  a short  explanation, 
how  it  is  that  a suitable  lens  so  perfectly  corrects  either 
near  or  long  sight.  The  explanation  of  the  not  un- 
common defect  of  astigmatism  follows  this,  and  we 
then  get  an  explanation  of  the  power  which  the  eye 
possesses  of  accommodating  itself  to  the  view  of  near 
and  distant  objects.  Mr.  Carter  adds  to  this  part  of  his 
subject  a strong  plea  on  behalf  of  spectacles,  and  vigor- 
ously opposes  the  popular  prejudices  as  to  the  hurtful 
effects  of  convex  glasses.  The  sixth  chapter  is  an  ex- 
planation of  binocular  vision.  The  seventh  treats 
of  defects  of  vision  produced  by  faulty-shaped  eyeballs, 
myopia,  hypermetropia,  and  astigmatism.  The  last 
part  of  the  subject  is  illustrated  with  a number  of 
diagramatic  letters,  by  means  of  which  any  person  can- 
ascertain  for  himself  the  existence  of  this  defect  in  his 
own  sight.  Chapter  eight  deals  with  asthenopia,  or 
weak  sight.  Chapter  nine,  after  some  remarks  on 
colour  and  colour  vision,  goes  on  to  discuss  the  subject 
of  colour  bhndness,  a subject  which  is  daily  attracting- 
more  attention.  Mr.  Carter  describes  the  plan,  now 
tolerably  clearly  admitted  to  be  the  only  accurate  one,, 
invented  by  Professor  Holmgren,  to  test  colour  vision 
by  means  of  a number  of  skeins  of  different  coloured 
wools.  The  examiner  selects  two  or  three  skeins  fronrj 
the  heap,  and  requires  the  person  undergoing  the  test  to- 
match  them.  If  he  makes  mistakes,  his  mistakes  de- 
monstrate, not  only  the  fact  of  his  colour  blindness,  buk 
its  nature.  It  is  obvious  that  only  some  practical  test 
of  this  sort  can  be  of  the  slightest  value,  many  of  the 
so-called  tests  being  simply  questions  of  nomenclature, 
not  of  fact.  Mr.  Carter  cannot,  of  course,  devote  much 
space  to  this  subject,  but  he  refers  to  the  volume  by  Dr. 
Joy  Jeffries,  a review  of  which  lately  appeared  in  the 
pages  of  this  Journal.  The  two  following  chapters  are 
devoted  to  the  care  of  the  eyes,  in  infancy  and  adult* 
age,  amongst  which  will  be  found  many  hints  as  to 
lighting.  In  chapter  twelve  are  discussed  various  inven- 
tions for  saving  visual  effort,  or,  as  it  might  be  termed, 
economising  eyesight.  These  include  writing-frames 
for  use  in  the  dark,  or  when  employing  the  eyes ; the 
type-writer,  &c.  The  concluding  chapter  contains 
practical  hints  on  spectacles. 


GENERAL  NOTES. 


Meat  Bread. — M.  Scheurer-Kestner  has  discovered 
this  remarkable  fact,  that  the  fermentation  of  bread  causes* 
the  complete  digestion  of  meat.  He  found  that  a beef  steak 
cut  into  small  pieces,  and  mixed  with  flower  and  yeast,  dis- 
appeared entirely  during  the  process  of  purification,  its 
nutritive  principles  becoming  incorporated  with  the  bread. 
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The  meat  would  also  appear  capable  of  preservation  for  an 
indefinite  period  in  its  new  state,  for  loaves  of  meat  bread 
made  in  1873  have  been  submitted  to  the  French  Academy 
of  Science,  when  not  a trace  of  worms  or  mouldiness  was 
observable.  At  the  beginning  of  his  experiments,  M. 
Scheurer-Kestner  used  raw  meat,  three  parts  of  which,  finely 
minced,  he  mixed  with  five  parts  of  flour  and  the  same 
quantity  of  yeast.  Sufidcient  water  was  added  to  make  the 
dough,  which  in  due  time  began  to  ferment.  After  two  or 
three  hours,  the  meat  has  disappeared,  and  the  bread  was 
baked  in  the  ordinary  manner.  Thus  prepared,  the  meat- 
bread  had  a disagreeable,  sour  taste,  which  was  avoided  by 
cooking  the  meat  for  an  hour  with  suflScient  water  to  after- 
wards moisten  the  flour.  The  meat  must  be  carefully  de- 
prived of  fat,  and  only  have  sufiBcient  salt  to  bring  out  the 
flavour,  as  salt  by  absorbing  moisture  from  the  air  would 
tend  to  spoil  the  bread.  A part  of  the  beef  may  be  replaced 
with  advantage  by  salt  lard,  which  is  found  to  improve  the 
flavour.  The  proportion  of  meat  to  flour  should  not  exceed 
one  half,  so  as  to  insure  complete  digestion.  Bread  made 
with  a suitable  proportion  of  veal  is  said  t j furnish  excellent 
soup  for  the  sick  and  wounded. 


MEETINGS  OF  THE  SOCIETY. 

Oedinary  Meetings. 

Wednesday  Evenings,  at  Eight  o’clock: — 

May  19. — “Trade  Eoutes  between  England,  Nor- 
way, and  Siberia.”  By  Lieutenant  Gr.  T.  Temple. 
Clements  E.  Maekham,  C.B.,  E.E.S.,  Sec.  E.G-.S., 
will  preside. 


Indian  Section. 

Friday  Evenings,  at  Eight  o’clock  : — 

May  14. — “ China  and  the  Chinese  : their  Early 
History  and  Future  Prospects.”  By  A.  Teeeien  de 
La  ConPEEiE.  Professor  Eobeet  K.  Douglas  will  pre- 
side. 


Foreign  and  Colonial  Section. 

Tuesday  Evenings,  at  eight  o’clock: — 

May  18. — The  Arts,  Commerce,  Eecent  Advances, 
and  Future  Prospects  of  the  Island  of  Madagascar.” 
By  the  Eev.  James  Sebeee,  Jun.,  F.E.G-.S.  The  Eev. 
Cr.  P.  Badgee,  D.C.L.,  will  preside. 


Applied  Chemistry  and  Physics  Section. 

Thursday  Eveniugs,  at  eight  o’clock  : — 

May  20. — “ Some  Eecent  Advances  in  the  Science  of 
Photography.”  By  Captain  Abney,  E.E.,  E.E.S. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  ITrir... Asiatic,  22,  Albemarle-street,  W.,  4 p.m. 
Annual  Meeting. 

Tuesday,  May  18tii... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Foreign  and  Colonial  Section.) 
Rev.  James  Sibree,  jxm.,  “The  Arts,  Commerce, 
Recent  Advances,  and  Future  Prospects  of  the  Island 
of  Madagascar.” 


Royal  Institution,  Albemarle-street,  "W.,  3 p.m.  Mr. 
Fiske,  “ American  Political  Ideas.” 

Pathological,  53, Bemers-street, Oxford-street, W.,  8ip.m 

Wednesday,  May  19th.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Lieut.  G.  T.  Temple,  “Trade 
Routes  between  England,  Norway,  and  Siberia.” 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 

1.  Prof.  E.  Douglas  Archibald,  “ Variations  in  the 
Barometric  Weight  of  the  Lower  Amospheric  Strata  in 
India.”  2.  Mr.  Charles  Harding,  “Winds  and  Weather 
experienced  in  the  North  Atlantic,  between  lats.  30® 
and  50°  dxuing  Fehruarj'  and  March,  1880.”  3.  IVIr. 

Charles  N.  Pearson,  “ The  Meteorology  of  Mozufferpore> 
Tu’hoot,  for  the  year  1879.”  4.  For  Exhibition The 

Radiometer  invented  by  Mr.  D.  Winstanley. 

Archaeological  Association,  32,  SackviLle-street,W.,8p.m. 

1.  IVIr.  Henry  Bradley,  “Ptolemy’s  Measurements  of 
South  Coast.”  2.  Mr.  C.  W.  Djunond,  “ British  Earth- 
works, near  Weston-Super-Mare.” 

Thursday,  May  20th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  (Applied  Chemistry  and  Physics 
Section.)  Captain  Abney,  “Some  Recent  Advances  in 
the  Science  of  Photography.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Miss  Lucy 
Holcrow  and  Dr.  E.  Frankland,  “ The  Oxidation  of 
Peaty  Matter.”  2.  Discussion  on  Dr.  Tidy’s  paper  on 
“River  Water.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Third  Conversazione. 

Royal  Institution,  Albemarle-street,  3 p.m.  IVIr.  T.  W.  R. 
Davids,  “ Buddhist  Sacred  Books.” 

Inventors’  Institute,  4,  St.  Martin’s  place,  W.C. , 4 p.m. 
Annual  Meeting. 

Royal  Historical,  22,  Albemarle-street,  W.,  8 p.m.  1. 

Dr.  Gustavus  George  Zerffi,  “ The  Historical  Develop- 
ment of  Idealism  and  Realism,  Part  V.  ; Modem  Period,  I 

Newton,  Hume,  Leibnitz,  Wolf,  Lessing,  Fichte,  and  j 
Kant.”  2.  Rev.  Prebendary  Irons,  “ The  Reconstruc- 
tion of  the  Civilisation  of  the  West,  from  the  Crowning 
of  Charlemagne,  a.d.  800,  to  the  Ecclesiastical  Concordat 
with  the  Empire,  a.d.  1122.” 

Nmnismatic,  4,  St.  Martin’ s-place,  W.,  7 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,7p.m.  Mr.  C.  H.  Driver,  “ Cement  Manufacture.” 

National  Health  Society,  23,  Hertford-street,  W.,  4 p.m. 
Prof.  E.  Ray  Lankester,  “ Germs : Unseen  Enemies.” 

Friday,  May  21st... Royal  United  Service  Institution,  Whitehall- 
yard,  3 p.m.  Col.  George  G.  Walker,  “ Our  Militia, 
and  How  to  Improve  it.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Mr.  W. 
Spottiswoode,  “ Electricity  in  transitu^ 

Philological,  University  College,  W.C.,  8 p.m.  Anniver- 
sary. Annual  Address  by  the  President,  Mr.  J.  A.  H. 
Murray. 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W.,  4 p.m. 
Prof.  Bentley,  “The  Physiology  or  Functions  of 
Plants.”  (Lecture  III.) 

Saturday,  May  22nd... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.j  3 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Henry  Morley,  “ The  Dramatists  before  Shakespeare.” 


Errata. — Page  548,  col.  2,  line  77  from  bottom, 

for  four  millions  of  labourers,  reado.  capital  of  £400,000,000 ; 
line'73  from  bottom, /or  President,  read  several  members. 
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AH  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.G. 


PROCEEDINGS  OF  THE  SOCIETY. 

♦ 

CONVERSAZIONE. 

The  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 
of  the  Lords  of  the  Committee  of  Council  on 
Education),  on  Wednesday,  the  16th  of  June.  The 
oards  of  invitation  will  be  issued  shortly. 


CONFERENCE  ON  PROGRESS  OF  PUBLIC  HEALTH. 

The  annual  Conference  will  be  held  on 
Thursday  and  Friday,  the  10th  and  11th 
June,  1880,  at  11  a.m.  each  day,  the  Right 
Hon.  James  StajSTSFELd,  M.P.,  in  the  chair, 
assisted  by  the  members  of  the  Executive  Com- 
mittee : — Lord  Alfred  Churchill  (Chairman  of 
Council),  F.  A.  Abel,  C.B.,  F.R.S.,  Sir  Henry  Cole, 
K.C.B.,  C.  N.  Cresswell,  Col.  Sir  E.  Du  Cane^ 
K.C.B.,  Major-G-eneral  Fred.  Cotton,  E.E.,  C.S.I., 
Capt.  Douglas  Galton,  C.B.,  F.R.S.,  T.  W.  Keates, 
Dr.  Voelcker,  F.R.S. 

It  has  been  thought  well  that,  at  the  Conference 
for  the  present  year,  the  following  subjects,  sug- 
gested by  previous  Conferences,  should  be  discussed. 
It  must  be  understood  that  neither  the  Council 
nor  the  Executive  Committee  of  the  Conference 
express  any  collective  opinion  on  the  various  points 
which  they  recommend  as  suited  for  discussion  : — 
I. — Administeative  Oeganisation. 

1.  County  Boaeds. — The  necessity  for  further  legis- 
lation with  a view  to  develop  and  strengthen  Local 
Government  administration  throughout  the  kingdom, 
especially  by  the  constitution  of  County  Boards.  [ Vide 
Resolution  of  Conference,  May  24th,  1878,  Journal  of 
the  Society  of  Arts,  vol.  xxvi.,  p.  737.] 

a.  That  such  County  Boards,  or  combinations  of  them, 
should,  inter  alia,  be  charged  with  the  conserva- 
tion of  rivers,  including  the  prevention  of  floods, 
and  the  storage  of  water ; and  be  empowered  to 
put  the  Rivers  Pollution  Act  of  1876  in  force  upon 
the  complaint  of  any  local  sanitary  authority,  or 
other  person  aggrieved,  and  to  charge  the  cost  of 
the  proceedings  upon  the  County  Rate,  or  to 
sanction  proceedings  of  any  sanitary  authority,  or 
of  any  such  aggrieved  person,  for  such  purpose. 

i.  That  such  Coimty  Boards  shall  appoint  County 
Health  Superintendents  in  each  coimty. 


2.  Sanitaey  Disteicts. — With  regard  to  the  local 
authorities  of  urban  and  rural  sanitary  districts,  that 
they  should  be  constituted  the  local  governing  body  for 
all  purposes  for  which  their  area  is  fit,  thus  enlarging 
and  elevating  their  functions  ; and  by  entrusting  func- 
tions requiring  larger  areas  to  groups  or  combinations 
of  such  districts. 

3.  Election. — Election  of  members  by  ballot,  mstead 
of  by  voting-papers. 

The  holding  of  all  local  elections  on  one  and  the  same 
day,  so  as  to  minimise  the  trouble  and  economise  the 
time  of  the  electors. 

^ 4.  Local  Goveenment  Boaed  Inspection. — The  ad- 
visability of  strengthening  the  administrative  organisa- 
tion of  the  Local  Government  Board,  whilst  diminishing 
centralisation  and  correspondence. 

a.  By  mapping  out  England  and  Wales  into  a few 
large  areas.  Each  area  to  be  under  the  adminis- 
tration of  a staff  of  inspectors,  -the  whole  under 
the  superintendence  of  a permanent  Head  of  the 
Department,  properly  assisted,  and  relieved  of 
secretarial  work. 

b.  By  instituting  an  Inquiry  Department,  for  the 
assistance  of  local  authorities  wanting  information 
and  applying  for  it,  charged  with  the  investigation 
of  scientific  processes,  the  collection  of  statistical 
data,  the  official  record  of  sanitary  experiments 
here  and  in  foreign  countries,  and  the  publication 
of  periodical  reports  upon  the  results  obtained. 

II. — Amendment  op  the  Law. 

1.  Public  Health  Act,  1875. 

a.  Amending  section  229,  by  omitting  all  the  words 
in  the  first  part  of  the  section  down  to  the  words 
‘ ‘ cost  or  that,  ’ ’ and  enacting  as  follows : — “ When 
a local  authority  has  made  default  in  respect  of 
any  provisions  of  this  Act,  the  Local  Government 
Board  shall,  after  due  inquiry,  make  an  order 
limiting  a time  for  the  performance  of  their 
duty,  &c.” 

[N.B. — Under  this  section,  as  it  now  stands,  the 
Government  can  intervene  only  when  complaint  by  some 
person  aggrieved  is  formally  made,  and  not  upon  the 
report  of  their  own  inspectors,  however  flagrant  the 
dereliction  of  duty.  This  amounts  in  the  majority  of 
cases,  especially  where  the  interests  of  the  poorer 
inhabitants  are  concerned,  to  a defeat  of  the  intentions 
of  the  Legislature  altogether.] 

b.  By  conferring  powers,  and  corresponding  duties, 
upon  local  authorities  with  regard  to  the  construc- 
tion of  sewers,  and  connection  of  house  drains 
therewith,  as  extensive  as  those  conferred  upon 
the  Commissioners  of  Sewers  by  the  11  and  12 
Vic.,  c.  112,  ss.  37,  38,  and 46.  [VideM-v.  Adcock’s 
Resolution,  May  24th,  1878,  Journal  of  the  Society 
of  Arts,  vol.  xwi.,  p,  717.] 

[N.B. — These  compulsory  powers  will  apply  to  old 
houses  as  well  as  new,  and  authorise  the  local  authority 
to  do  the  entire  work  of  connections  from  the  house  to 
the  main  sewer  at  the  cost  of  the  owners  by  authorised 
contractors,  after  the  same  manner  as  gas  and  water 
companies.] 

c.  By  amending  section  23,  and  substituting  one 

hundred  yards  for  one  hundred  feet,  and  empower- 
ing the  sanitary  authority  to  prevent  the  con- 
tinuance in  old,  and  the  construction  in  new, 
houses,  of  any  drain,  sewer,  or  conduit  within  the 
building  until  an  outfall  for  emptying  the  same 
has  been  provided  and  constructed  to  the  satis- 
faction of  the  authority,  other  than  into  any  lake, 
pond,  river,  canal,  or  watercourse. 

[N.B. — Vide  “Model  Bye-laws,”  Part  i.,  memo- 
randum ; Part  iv.,  s.  88.] 
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d.  By  enabling  local  authorities  in  rural  districts  to 
construct  new  sewers  and  water-supply  works  for 
the  special  service  of  outlying  dwellings,  and 
necessary  for  their  healthful  occupation,  and 
charging  the  cost  of  the  same  upon  the  owners  or 
occupiers  thereof,  payment  to  be  made  within  a 
period  not  exceeding  twenty- one  years,  the  intent 
of  such  provision  being  that  rates  for  sanitary 
purposes  in  rural  districts,  including  water  supply, 
sho^d,  as  far  as  practicable,  fall  on  those  only 
who  are  benefited  by  the  improvements. 

2.  Pollution  of  Htvees  Act,  1876. — Amendments 
desirable  in  the  Bivers  Pollution  Prevention  Act,  1876. 
39  and  40  Vic.,  c.  75. 

&,  By  striking  out  of  sections  2 and  3 the  word 
“knowingly,”  as  superfluous  and  embarrassing. 

By  striking  out  of  sections  3 and  4,  the  words 
“ solid”  and  “ liquid  ” respectively,  and  by  sub- 
stituting, whenever  necessary,  the  word  “matter.” 

ni. — Sanitaey  Inspection  and  Classification  of 
Dwellings. 

Discussion  of  the  following  resolution  : — 

“ That  it  is  expedient  that  the  Metropolitan  Board  of 
Works  within  the  metropolis,  and  the  County  Board 
within  each  county,  should  be  empowered  by  the  Legis- 
lature to  make  provision  for  the  inspection  and  sanitary 
classification  of  dwellings,  upon  application  being  made 
by  the  owners  thereof ; and  to  grant  certificates  of 
healthworthiness  in  different  categories,  for  terms  of 
years,  according  to  the  perfection  of  sanitary  equipment 
and  fitness  for  habitation  of  such  dwellings  ; and  to 
determine  the  scale  of  fees  to  be  paid  for  such  inspection 
during  construction  and  repair,  and  also  upon  delivery 
to  the  applicant  of  the  certificate  of  classification 
awarded  to  such  dwelling.” 

[N.B. — The  conditions  and  mode  of  granting  these 
certificates  would  be  analagous  to  the  practice  of  the 
department  of  “ Lloyd’s  ” Association  in  granting  cer- 
tificates of  class  and  seaworthiness  to  the  mercantile 
marine.] 

IV. — Fuethee  Suggestions  by  Saiotaey  Authoeities. 


An  Exhibition  of  Sanitary  and  other  Appliances 
in  connection  with  Water  Supply,  Sewage,  and 
Health,  will  be  held  during  the  Conference.  All 
articles  for  exhibition  must  be  delivered,  carriage 
free,  at  the  Society’s  House,  John-street,  Adelphi, 
not  later  than  Saturday,  the  5th  June,  1880. 
Manufacturers  and  others  desiring  to  exhibit  should 
communicate  at  once  with  the  Secretary  of  the 
Society  of  Arts. 


PEACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTEUMENTAL  MUSIC. 

An  Examination  for  the  above  purpose  will  be 
held  at  the  House  of  the  Society  of  Arts  during 
the  week  commencing  7th  of  June.  There  is  no 
limit  in  respect  to  age,  occupation,  or  position 
of  the  candidates.  The  examination  will  consist 
of  three  divisions,  viz.,  for  First  and  Second-class 
Certificates,  and  for  Honours.  Further  parti- 
culars may  be  obtained  on  application  to  the 
Secretary,  John-street,  Adelphi. 


INDIAN  SECTION. 

Friday,  May  14th,  1880 ; Professor  Eobeet  K. 
Dotjglas  in  the  chair.  In  consequence  of  the 
indisposition  of  Mons.  Terrien  de  la  Couperie, 
the  paper,  “China  and  the  Chinese:  their  Early 
History  and  Future  Prospects,”  announced  for  this 
evening,  was  not  read.  In  its  place,  a paper  on 
“ Marco  Polo  ” was  read  by  Colonel  Yule,  C.B. 

Mons.  A.  Terrien  de  la  Couperie’s  paper  will  be 
printed  in  a future  number  of  the  Journal. 


FOEEIGN  AND  COLONIAL  SECTION. 

Tuesday,  May  18th,  1880;  B.  Fbancis  Cobb, 
Treasurer  of  the  Society,  in  the  chair.  The  paper 
read  was  “The  Arts,  Commerce,  Eecent  Advances , 
and  Future  Prospects  of  the  Island  of  Madagascar,” 
by  the  Eev.  Jaxes  Sibree,  Jim.,  F.E.G.S.  This 
will  be  printed  in  a future  number  of  the  Journal. 


SECTION  OF  APPLIED  CHEMISTEY  AND  PHYSICS 

Thursday,  May  13th,  1880;  Willlam  Spottis- 
"WOODE,  LL.D.,  Pres.  B.S.,  in  the  chair. 

The  paper  read  was— 

SOME  OF  THE  OPTICAL  PEOPEETIES  OF 
CEYSTALS. 

By  Professor  W.  Grylls  Adams,  F.E.S. 

I have  been  asked  to  read  a paper  this  evening 
on  a most  interesting  and,  from  a scientific  point 
of  view,  a most  important  subject;  at  the  same 
time,  it  is  one  which  requires  close  attention,  and 
it  is  by  no  means  easy  in  the  short  space  of  an 
hour  to  put  a clear  view  of  it  before  either  a 
scientific  or  a popular  audience.  I will,  therefore,, 
at  once  ask  you  to  give  me  your  indulgence  this 
evening,  while  I attempt  to  put  before  you  and  to 
explain  some  of  the  very  beautiful  effects  which 
are  produced  on  passing  a beam  of  light  through 
crystals. 

By  the  optical  properties  of  crystals  are  meant 
their  transparency,  their  power  of  refracting  or 
bending  a beam  of  light,  their  lustre,  their  colour, 
and  their  phosphorescence. 

Most  of  the  crystals  which  we  shall  have  to 
study  this  evening  are  as  clear,  or  transparent,  as 
the  clearest  plate-glass ; and  the  clearer  they  are, 
the  more  beautiful  are  the  effects  which  are  pro- 
duced on  sending  a beam  of  light  through  them. 
Many  of  these  effects  are  due  to  what  is  called  the 
interference  of  light,  i.e.,  the  blotting  out  of  one 
set  of  waves  of  light  by  means  of  another  set  of 
equal  waves,  just  as  one  set  of  waves  spreading 
over  the  surface  of  water  may  be  blotted  out  by 
another  set  of  equal  waves  going  nearly  in  the 
same  direction.  Where  the  crests  of  the  one  sec 
fall  in  the  hollows  of  the  other  set,  the  particles  of 
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water  are  pushed  upwards  and  downwards  at  the 
same  time,  and  then  remain  at  rest.  In  all  kinds 
of  wave  motion  we  have  to  deal  with  combinations 
of  waves  and  with  their  interference.  Thus,  in 
sound,  the  vibrations  from  two  successive  sections 
of  a vibrating  plate  combine  with  one  another,  and 
they  may  be  made  to  reinforce,  or  to  interfere  with 
one  another  by  means  of  a sector  revolving  over 
the  disc ; in  this  way  we  may  get  beats  which 
are  the  result  of  damping  some  of  the  vibrating 
segments.  We  may  also  get  interference  from  the 
two  prongs  of  a tuning  fork.  In  the  same  way, 
two  equal  beams  of  light  going  nearly  in  the  same 
direction  may  interfere  at  certain  points  in  their 
course,  and  produce  total  darkness.  This  inter- 
ference takes  place  along  certain  lines,  so  situated 
that  the  difference  of  distance  from  the  two  sources 
to  every  point  on  the  same  line  remains  the  same. 
Between  these  lines  the  waves  from  the  two  sources 
reinforce  one  another,  just  as  the  waves  of  water 
— two  crests  or  two  hollows — come  together,  and 
make  a larger  wave. 

In  the  case  of  light,  this  interference  may  be 
produced  by  bringing  a curved  surface  of  glass, 
such  as  a lens,  in  contact  with  the  face  of  a mirror, 
and  reflecting  a beam  of  light  from  the  mirror. 
The  light  wdll  pass  backwards  and  forwards  between 
the  lens  and  the  mirror,  some  of  it  getting  out  at 
each  reflection,  and  the  illumination  on  a screen 
placed  opposite  will  result  from  the  overlapping  of 
these  several  waves  from  the  successive  reflections. 
We  shall  get  one  set  of  waves  retarded  behind 
another  set,  because  of  the  increase  in  the  length 
of  path  due  to  the  successive  reflections.  The  in- 
terference bands  will  in  this  case  be  ranged  round 
the  image  of  the  point  of  contact  of  the  lens 
and  mirror.  They  are  called  Newton’s  rings, 
because  they  were  first  investigated  by  Sir  Isaac 
Newton. 

It  will  be  seen  that  the  colours  going  out  from 
the  centre  are  violet,  blue,  green,  yellow,  orange, 
red,  and  that  these  colours  are  repeated  in  the 
same  order;  so  that,  for  each  colour,  there  are 
successive  interference  bands.  Now,  according  to 
the  wave  theory,  the  size  of  an  interference  ring 
increases  with  the  length  of  the  wave,  and  as  the 
length  of  a wave  of  violet  light  is  shorter  than  the 
length  of  a wave  of  red  light,  the  violet  rings  are 
smaller  than  the  corresponding  red  rings. 

Another  very  beautiful  way  of  producing  inter- 
ference bands  is  by  reflecting  a beam  of  light  from 
a steel  mirror,  on  Avhich  parallel  lines  have  been 
ruled  with  a diamond.  "V^en  these  lines  are  very 
close  together,  the  waves  of  light  which  are  re- 
flected from  the  successive  spaces  between  the 
lines  interfere  with  one  another,  and  produce 
interference  bands  upon  a screen.  The  nearer  the 
ruled  lines  are  to  one  another  on  the  mirror,  the 
wider  the  interference  bands  will  be  apart,  and  the 
greater  th  e separation  between  the  colours . Hence , 
by  means  of  lines  ruled  very  close  together,  we 
may  get  the  interference  spectrum  spread  out  over 
a considerable  length  of  the  screen.  A mirror  so 
ruled  with  equidistant  parallel  lines  is  called  a 
diffraction  grating. 

I have  here  such  a steel  mirror  sent  to  me  by 
Mr.  Eutherfurd,  of  New  York,  on  which  there  are 
17,296  lines  ruled  to  the  inch,  by  means  of  which 
very  beautiful  spectra  may  be  obtained.  As  in 
Newton’s  rings  we  get  successive  rings  of  the 


same  colour,  so  in  Eutherfurd’ s difiraction  grating 
we  get  successive  spectra,  in  which  the  colours  are 
more  dispersed  or  separated  from  one  another  as 
we  go  outward.  These  interference  bands  may 
also  be  obtained  by  passing  a beam  of  light 
through  a glass  plate  on  which  a photograph  of  a 
diffraction  grating  has  been  taken.  I have  here 
a photograph  of  a grating  with  3,001  lines  ruled 
to  the  inch,  from  which  we  may  obtain  the 
successive  spectra  corresponding  to  Newton’s 
rings  of  successive  orders.  As  there  is  only  about 
one-sixth  of  the  number  of  lines  on  the  grating, 
the  length  of  the  spectrum  and  the  separation 
between  the  spectra  will  only  be  about  one-sixth 
of  the  length  and  separation  of  the  spectra  in 
the  Eutherfurd  grating  with  17,296  lines  to  the 
inch. 

The  iridescent  colours  produced  in  the  soap  , 
bubble,  or  by  breathing  on  glass,  or  by  scattering 
a very  fine  powder,  such  as  lycopodium  or  as 
the  spores  of  the  truffle  on  the  surface  of  glass, 
are  due  to  interference  ; and  the  beautif’ff 
colours  on  mother-of-pearl  and  oyster  shells  arise 
from  the  interference  of  the  light  reflected  from 
successive  edges  of  the  thin  layers  of  which  the 
shell  is  made  up. 

Many  varieties  of  fluor  spar  and  diamond  are 
phosphorescent,  and  I had  intended  to  include  in 
this  lecture  an  account  of  some  of  the  beautiful 
effects  of  phosphorescence,  but  this  subject  was  so 
clearly  and  so  attractively  put  before  you  a short 
time  since  ^by  Prof.  Heaton,  in  his  paper  on 
“Balmain’s  Luminous  Paint,”  that  I may  now 
pass  over  it  very  lightly.  It  is  very  easy  for  anyone 
to  make  an  experiment  on  phosphorescence,  and 
to  convince  himself  of  the  phosphorescence  of 
crystals.  Taking  a lump  of  sugar  into  a dark  room, 
and  staying  a short  time  to  allow  the  pupils  of  the 
eyes  to  become  sensitive,  he  will  find,  on  breaking 
the  lump  of  sugar,  that  it  gives  out  a glowing  or 
phosphorescent  light. 

Of  the  cause  of  the  lustre  of  crystals,  or  of  their 
colour,  produced  by  their  unequal  absorption  of 
different  kinds  of  light,  I propose  to  say  very  little 
this  evening.  On  this  subject  I would  only  draw 
attention  to  the  fact  that  the  colour  of  many 
crystals  change  when  they  are  viewed  by  light- 
passing  through  them  in  different  directions.. 
Such  crystals  are  called  dichroic,  or  pleo- 
chroic,  if  they  give  more  than  two  colours. 
We  gain  some  insight  into  the  cause  of  this  di- 
chroism,  when  we  examine  the  light  which  has 
passed  through  them  by  sending  it  through  a 
crystal  of  Iceland  spar,  which  has  the  remarkable 
property  of  splitting  up  a beam  of  light  into  two 
distinct  beams.  On  passing  a beam  of  white 
light  through  a crystal  of  Iceland  spar,  it  is  split 
up  into  two  beams  of  white  light  of  equal  in- 
tensity, but  if  a light  be  first  passed  through  a 
dichroic  crystal,  and  then  through  Iceland  spar, 
the  two  beams  of  light  formed  are  found  to  be  of 
two  distinct  colours.  I have  here  some  dichroic 
crystals,  which  have  been  grown  by  Mr.  John 
Thomson,  and  in  these  this  dichroism  is  very 
distinctly  shown.  It  will  be  seen  that  the  colour 
of  the  images  depends  upon  the  relative  position 
of  the  dichroic  crystal  and  the  Iceland  spar, 
for  on  turning  the  crystal  round,  the  image 
changes  colour. 

This  action  of  Iceland  spar  on  a beam  of  white 
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light,  by  which  two  beams  of  white  light  are  pro- 
duced, brings  me  to  the  principal  subject  of  this 
evening’s  lecture,  the  double  refraction  and  polari- 
sation of  light  by  crystals. 

The  siK  systems  of  crystals,  which  are  dis- 
tinguished from  one  another  by  their  forms,  may 
be  reduced  in  number  to  three  when  we  consider 
simply  their  optical  properties.  Crystals  of  the 
cubic  system — to  which  belong  alum,  common  salt, 
the  diamond,  and  many  of  the  elementary  bodies 
— ^refract  lieht  singly  in  the  same  way  and 
according  to  the  same  laws  as  glass  or  water, 
and  hence  we  may  conclude  that  the  waves  by 
which  light  is  transmitted  in  these  crystals  travel 
with  the  same  velocity  in  all  directions  within 
the  crystals.  These  crystals  of  the  cubic  system 
ha.ve  equal  degrees  of  elasticity  in  all  directions. 
They  have  not  the  power  of  splitting^ up  a beam 
of  white  light  into  two  separate  beams,’ but  refract 
it  as  a single  beam,  so  that  one  of  these  crystals 
cut  with  parallel  faces  acts  on  a beam  of  light 
in  the  same  way  as  a piece  of  plate-glass. 
We  see  that  the  diamond,  which  belongs  to  this 
system,  has  not  the  power  of  double  refraction 
Crystals  of  the  square-prismatic  or  pyramidal 
system,  and  of  the  rhembohedral  or  hexagonal 
system,  have  one  optic  axis  which  coincides  with 
the  principal  axis  of  the  crystal.  When  light 
passes  through  them  in  the  direction  of  this  axis, 
it  is.  refracted  singly  according  to  the  ordinary  law 
of  refraction  for  glass  or  water,  but  when  a ray 
of  light  passes  through  them  in  any  other  direc- 
tion, they  divide  it  into  two  rays,  which  pass  in 
different  directions  through  the  crystal.  One  of 
these  rays  is  refracted  according  to  the  ordinary 
law  of  refraction,  and  the  other  is  refracted  accord- 
ing to  a different  law.  These  rays  are  called  the 
Ordinary  and  the  extraordinary  rays,  and  it  will  be 
seen  that  when  the  crystal  is  rotated,  one  of  these 
rays  revolves  around  the  other. 

Ice,  talc,  mica,  tourmaline,  and  Iceland  spar 
belong  to  the  rhombohedral  system,  and  these 
crystals  have  one  optic  axis  coinciding  with  the 
principal  axis  of  the  crystal.  They  are  called 
uniaxal  crystals.  According  to  the  wave -theory, 
the  wave  corresponding  to  the  ordinary  ray  spreads 
equally  in  all  directions  in  the  form  of  a sphere, 
but  the  wave  corresponding  to  the  extraordinary 
ray  spreads  with  different  velocities  in  different 
directions;  its  form  is  that  of  a spheroid,  either 
oblate — f.e.,  a sphere,  flattened  towards  the  poles 
like  the  earth — or  prolate — i.e.,  elongated  in  the 
direction  of  the  poles.  The  wave  for  the  extra- 
ordinary ray  is  of  the  form  of  an  oblate  spheroid, 
like  the  earth,  in  the  case  of  mica  and  Iceland 
spar,  and  of  the  form  of  a prolate  spheroid  in  ice, 
zircon,  quartz,  and  some  other  crystals.  The  polar 
din.meter  of  the  spheroid  is  the  optic  axis  of  the 
uniaxal  crystal,  and  in  most  crystals  the  two  waves 
spread  with  the  same  velocity  in  the  direction  of 
this  axis. 

■This  is  the  case  with  Iceland  spar,  which  may  be 
taken  as  a type  of  uniaxal  crystals.  As  we  shall 
presently  see,  in  quartz  the  two  waves  spread  with 
unequal  velocities  even  in  the  direction  of  the  axis, 
SO' that  the  spheroid  for  the  extraordinary  ray  lies 
entirely  inside  the  sphere  for  the  ordinary  ray. 
There  are  other  peculiarities  of  quartz  to  which  I 
shall  presently  have  to  refer. 

Let  us  consider  now  the  action  of  Iceland  spar 


cn  the  two  beams  of  light  passing  through  it. 
These  beams  proceed  from  the  same  point  in 
different  directions  through  the  crystal,  showing 
that  they  have  different  indices  of  refraction,  or 
that  one  goes  faster  than  the  other.  The  slow’est 
in  Iceland  spar  is  the  ordinary  ray,  and  that  is 
most  refracted  or  bent  on  entering.  The  crystal 
may  be  cut  so  that  this  ray  may  fall  on  the  plane 
of  section  at  so  large  an  angle  that  it  will  be 
totally  reflected  and  not  get  through  at  all,  whilst 
the  extraordinary  ray  will  fall  on  the  plane  of 
section  at  a smaller  angle  of  incidence,  and  may 
get  through.  Thus  we  get  only  one  of  these  two 
rays.  This  is  the  arrangement  of  Foucault’s 
prism . 

If  the  prism  be  cut  at  a different  angle,  and  tht' 
parts  cemented  together  with  Canada  balsam,  then 
this  Canada  balsam  reflects  the  ordinary  ray,  and 
allows  the  extraordinary  ray  to  pass  through. 
This  is  the  arrangement  in  the  Nicol’s  prism.  For 
the  same  size,  the  Nicol’s  prism  has  the  dis- 
advantage of  being  longer,  but  it  also  has  great 
advantages  over  the  Foucault’s  prism.  We  get 
here  only  one  of  the  two  rays,  and  we  shall  find 
that  it  differs  in  character  from  a beam  of  ordinaiy 
light.  It  has  been  changed  in  passing  through  the 
Nicol’s  prism,  in  such  a way  that  it  cannot  get 
through  a second  Nicol’s  prism,  when  the  principal 
planes  of  the  two  prisms  are  placed  at  right  angles 
to  one  another.  It  has  a distinct  relation  to  the 
principal  plane  of  theNicol’s  prism,  through  which 
it  has  passed;  and  without  positively  stating 
that  such  is  the  case,  I would  say  that  the  investi- 
gations of  those  who  have  most  fully  considered 
the  subject  seem  to  show  that  the  vibrations,  by 
which  this  extraordinary  ray  passes  through  the 
Nicol’s  prism,  take  place  only  in  the  principal 
plane  of  the  prism.  If  then  the  ray  is  passing 
horizontally,  and  the  principal  plane  of  the  Nicol’s 
prism  is  vertical,  the  vibrations  for  the  extra- 
ordinary ray  take  place  in  vertical  straight  lines. 
All  investigations  show  that  whatever  relation 
holds  between  the  extraordinary  ray  and  the  prin- 
cipal plane  of  the  crystal,  the  same  relation  must 
hold  between  the  ordmary  ray  and  a plane  perpen- 
dicular to  the  principal  plane.  In  a crystal  of 
Iceland  spar,  with  its  principal  plane  vertical 
straight  down  the  room,  the  vibrations  for  the  ex- 
traordinary ray  will  be  up  and  down  in  vertical 
straight  lines,  and  the  vibrations  for  the  ordinary 
ray  will  be  in  horizontal  straight  lines  across  the 
room ; in  both  cases  the  vibrations  are  at 
right  angles  to  the  direction  in  which  the  ray  is 
going. 

From  the  relation  of  the  vibrations  for  these  rays 
with  regard  to  particular  planes,  they  are  said  to 
be  polarised,  and  a beam  which  is  transmitted  by 
vibrations,  which  take  place  always  in  the  same 
plane,  is  called  a beam  of  plane-polarised  light. 
The  Nicol’s  prism  which  produces  this  effect  is 
called  a polariser. 

We  have  other  means  of  producing  plane- 
polarised  light.  If  instead  of  Iceland  spar  we  take 
a crystal  of  tourmaline,  we  get  only  one  ray,  but 
on  examining  it  in  the  same  way  as  we  examined 
the  beam  polarised  by  the  Nicol’s  prism,  we  find 
that  when  the  principal  plane  of  the  tourmaline  is  at 
right  angles  to  the  principal  plane  of  the  examining 
Nicol’s  prism  or  analyser,  no  light  is  allowed  to 
pass  through.  We  see  then  that  the  tourmaline 
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and  the  Nicol’s  prism  produce  the  same  effect  when 
their  principal  planes  are  parallel,  so  that  tourma- 
line only  allows  the  extraordinary  ray  to  pass 
through.  We  may  see  that  two  tourmalines,  with 
their  axes  at  right  angles,  will  allow  no  light  to 
pass  through.  The  vibrations  transmitted  by  the 
first  tourmaline  are  stopped  by  the  second.  _ Thus 
we  may  use  two  tourmalines ; one  as  a polariser  to 
produce  a beam  of  plane-polarised  light,  and  the 
other  as  an  analyser  to  examine  it. 

Now  let  us  study,  by  means  of  polarised  light, 
the  effects  produced  by  crystals  and  other  bodies, 
which  may  give  us  some  idea  as  to  their  different 
degrees  of  elasticity  in  different  directions.  We 
may  make  use  of  models  to  give  clearer  ideas  as  to 
the  action  of  these  crystals  on  a beam  of  light. 

A beam  of  light,  before  entering  the  crystal,  is 
transmitted  by  means  of  vibrations  in  every  direc- 
tion, at  right  angles  to  the  direction  of  the  beam  ; 
when  it  enters  a double  refracting  crystal,  the 
vibrations  take  place  in  two  planes,  at  right  angles 
to  one  another,  and,  on  emergence,  we  have  two 
plane-polarised  beams.  Another  model  will  show 
the  action  of  the  tourmaline  on  a ray  of  common 
light.  The  ordinary  ray  is  stopped,  and  only  the 
extraordinary  ray  is  allowed  to  pass  through.  The 
vibrations  are  represented  as  taking  place  in  a 
vertical  plane,  i.e.,  parallel  to  the  principal  plane 
of  the  tourmaline,  and  these  are  stopped  by  the 
second  tourmaline,  which  has  its  principal  plane 
horizontal. 

When  we  place  a plate  of  a doublj’- refracting 
crystal,  such  as  selenite,  between  two  Nicol’s 
prisms,  with  their  axes  crossed,  no  change  will  be 
produced  by  the  selenite  so  long  as  its  principal 
plane  coincides  with  the  principal  plane  of  either 
of  the  Nicol’s  prisms,  but  if  the  selenite  be  turned, 
light  passes  through,  and  the  field  becomes  brighter 
and  brighter,  until  the  selenite  is  turned  through 
an  angle  of  45 With  a thin  plate,  the  light  is 
coloured,  the  colour  depending  on  the  thickness  of 
the  plate.  Now,  keeping  the  selenite  fixed,  and 
turning  the  analyser,  the  brightness  of  the  beam 
diminishes,  until  when  the  analyser  has  been  turned 
through  45‘^,  the  colour  vanishes.  On  continuing 
to  tmn  the  analyser  in  the  same  direction,  the  field 
will  again  become  coloured,  but  with  the  com- 
plementary colour.  If  Ave  make  use  of  a double 
image  prism  for  an  analyser,  we  get  two  images 
Avhich  are  of  complementary  colours,  so  that  where 
they  overlap  we  have  Avhite  light. 

In  the  thickness  of  the  selenite  plate,  one  wave 
is  retarded  behind  the  other  by  a distance,  which  is 
half  a wave  length  for  one  given  colour,  hence  the 
two  Avaves  corresponding  to  that  colour  interfere  or 
blot  one  another  out,  and  the  remaining  light  gives 
the  complementary  colour.  In  the  spectrum  of  the 
light,  Avhen  analysed,  there  Avill  be  a dark  band  in 
the  position  of  the  colour  blotted  out  by  the  inter- 
ference. The  reason  why  the  two  images  are  com- 
plementary will  appear  thus  Suppose  a principal 
plane  of  the  first  Nicol’s  prism  vertical.  Let  the 
principal  plane  of  the  selenite  be  inclined  at  45®  to 
the  vertical,  so  that  the  vibrations  take  place  in 
two  planes  each,  inclined  at  45°  to  the  vertical, 
the  vibrations  taking  place  in  these  inclined 
planes  aaqII  be  upAvards  and  outAvards  together. 
Now,  as  far  as  they  are  both  upwards,  they 
reinforce  one  another,  and  as  far  as  they  are 
both  outwards  at  the  same  time,  they  oppose 


one  another,  hence  the  waves  AV'hich  come  out, 
reinforcing  one  another,  when  the  analyser 
has  its  principal  plane  vertical,  oppose  one  another 
and  interfere  when  the  principal  plane  of  the 
analyser  is  horizontal.  As  colour  depends  upon 
wave  length,  the  colour  Avhich  is  strongest  in  tbe 
first  position  of  the  analyser  is  entirely  Avanting  in 
the  second  position.  The  particular  colour  Avhich 
is  blotted  out  depends  on  the  difference  of  retarda- 
tion of  one  wave  behind  the  other  in  the  thickness 
of  the  selenite,  and  hence  the  colour  depends  upon 
the  thickness.  If  we  take  a lens  of  selenite  Avhich 
is  thinnest  at  the  axis,  Ave  get  coloured  rings,  due 
to  the  interference  of  the  successive  colours.  If 
different  plates  of  selenite  be  placed  over  one 
another,  so  as  to  give  different  thicknesses  in 
different  parts,  there  Avill  be  a change  of  colour 
wherever  the  thickness  changes.  In  consequent 
of  this,  coloured  pictures  of  objects  may  be  pro- 
duced by  placing  different  thicknesses  of  selenite 
on  glass  plates,  and  adapting  the  thickness  properly 
to  the  colour  of  the  various  parts  of  the  object. 

If  we  use  a wedge  of  selenite,  there  Avill  be  a 
gradual  change  in  the  colours  from  the  violet  to 
the  red  end  of  the  spectrum,  arising  from  the  in- 
crease in  the  thickness  causing  the  interference  of 
the  successive  colours  in  going  aAvay  from  the  edge 
of  the  wedge. 

Some  beautiful  effects  are  produced  by  employ- 
ing two  Avedges  of  selenite  with  the  axis  of  one 
parallel,  and  the  other  perpendicular  to  the  thin 
edge,  and  placing  them  over  one  another  in  different 
positions. 

We  may  illustrate  several  characteristics  of  the 
passage  of  waves  of  light  through  crystals,  by 
means  of  three  strings,  of  different  sizes  and  lengths, 
attached  to  one  another  at  a point,  and  stretched 
by  different  weights,  so  that  each  of  them  Avill 
vibrate  in  unison  with  a tuning-fork,  to  which  one 
of  them  is  attached.  The  tuning-fork  Avill  set  the 
first  string  in  vibration ; the  waves  arriving  at  the 
junction  Avith  the  other  strings,  Avill  set  the  denser 
strings  in  vibration,  provided  their  tensions  and 
directions  are  properly  arranged,  their  lengths 
being  proportional  to  the  velocities  of  the  Avaves 
along  them.  Thus,  the  passing  of  the  Avave,  from 
the  thin  string  to  tAvo  other  thicker  strings,  repre- 
sents the  wave  of  light  entering  a crystal  and 
dividing  into  two  waves,  Avhich  proceed  in  different 
directions  through  the  crystal  AA'ith  different  velo- 
cities, the  velocity  in  a given  direction  dep?nding 
on  the  elasticity  or  tension  in  that  direction  ; thus 
one  Avave  may  be  retarded  behind  the  other.  The 
difference  in  length  represents  the  retardation,  and 
to  this  is  due  the  interference  of  the  light,  and  the 
production  of  the  coloured  bands  in  selenite  or 
other  doubly-refracting  crystal.  By  means  of 
smooth  guides,  the  thick  Aubrating  strings  may  be 
made  to  Aubrate  in  planes  at  right  angles  to  one 
another  to  represent  the  vibrations  of  two  plane- 
polarised  beams  of  light.  The  action  of  a NicoTs 
prism  or  analyser  may  be  represented  by  continu- 
ing the  strings,  and  again  joining  their  ends  to  the 
end  of  a thin  string  equal  to  the  first,  and  controlling 
its  vibrations  by  means  of  a guide  representing  the 
position  of  the  principal  plane  of  the  analyser. 

Now,  let  us  examine  the  effects  due  to  inter- 
ference Avhen  a beam  of  light  passes  through 
uniaxal  crystals,  which  are  cut  perpendicular  to  the 
optic  axis.  We  shall  see  that,  in  two  planes  at 
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right  angles  to  one  another  (the  principal  planes  of 
the  polariser  and  analyser),  the  darkness  still 
remains  on  inserting  the  crystal,  so  that  there  is  a 
black  cross ; but  in  other  parts  of  the  field,  which 
are  illuminated  by  rays  which  have  passed  some- 
what obliquely  through  the  crystal,  the  difference 
in  the  retardation  of  the  two  beams  gives  rings  of 
interference,  just  as  in  Newton’s  rings,  with  the 
colours  arranged  in  the  same  order,  depending  on 
their  wave  lengths,  the  shortest  being  those  which 
are  nearest  to  the  centre.  This  is  the  appearance 
presented  by  all  uniaxal  crystals,  the  size  of  the 
rings  being  greater  as  the  thickness  of  the  crystal 
diminishes. 

In  the  three  remaining  systems  of  crystals,  the 
right-rhombic,  the  clino-rhombic,  and  the  anorthic, 
there  are  two  optic  axes.  Suppose  a crystal  cut 
perpendicular  to  the  line  bisecting  the  optic  axes. 
When  the  plane  of  the  two  optic  axes  coincides  with 
the  principal  plane  of  either  the  polariser  or 
analyser,  when  they  are  crossed,  there  will  be  a 
black  cross ; but  in  other  parts  of  the  field  the 
forms  of  the  interference  rings  will  be  modified  by 
their  relation  to  the  two  optic  axes,  and  will  be 
curves  called  lemniscates. 

When  the  crystal  is  turned  in  its  own  plane,  the 
points  for  which  the  vibrations  are  parallel  to  the 
principal  plane  of  the  polariser,  or  analyser,  will 
lie  on  hyperbolas  passing  through  the  two  optic 
axes.  In  all  other  parts  of  the  field  there  will  be 
coloured  rings  and  lemniscates  indicating  the  lines 
of  interference  of  the  several  colours.  These  phe- 
nomena of  polarised  light  are  very  dif&cult  to 
describe,  and  the  exhibition  of  a few  crystals  cut 
either  perpendicular  to  the  line  bisecting  the  angle 
between  the  optic  axes,  or  perpendicular  to  one 
of  the  optic  axes,  will  show  the  forms  of  the  rings, 
and  reveal  some  of  the  most  beautiful  effects  of  the 
interference  of  polarised  light. 

Quartz  is  a uniaxal  crystal,  which  is  entirely 
exceptional.  When  it  is  cut  perpendicular  to  the 
axis,  the  black  cross  does  not  pass  through  the 
centre  of  the  field,  but  within  the  rings  the  field 
is  of  one  uniform  tint,  the  tint  depending  on  the 
thickness  of  the  crystal.  This  arises  from  what  is 
termed  rotatory  polarisation;  and  we  regard  the 
vibrations  as  being  transmitted  by  the  successive 
/motion  of  adjoining  particles  in  circles,  the  two 
waves  transmitted  with  different  velocities  by 
means  of  right-handed  and  left-handed  circular 
motions  giving  a plane  wave.  That  a wave  may  be 
transmitted  by  the  circular  motions  of  the  particles 
is  readily  shown  by  Powell’s  wave  machine.  We 
may  have  right-handed  rotation  where  the  particles 
move  over  from  left  to  right,  like  the  hands  of  a 
watch,  or  like  a corkscrew;  and  left-handed  rota- 
tion when  they  move  over  from  right  to  left,  as 
the  wave  progresses  away  from  the  observer.  Now 
imagine  two  sets  of  waves  formed  by  circular 
motions  in  opposite  directions  existing  together, 
the  particles  in  one  set  performing  a complete 
rotation  quicker  than  those  of  the  other. 

We  shall  get  from  this  some  idea  of  the  trans- 
mission of  waves  through  quartz,  in  the  direction 
of  the  optic  axis.  The  waves  are  transmitted  with 
different  velocities.  In  consequence  of  this,  on 
coming  out  of  the  crystal,  the  two  sets  of  opposing 
circular  motions  are  combined  in  the  Nicol’s  prism 
into  a radial  motion,  giving  a plane-polarised 
beam,  the  plane  of  the  vibrations  being  inclined 


either  to  the  right  or  left  of  the  principal  plane  of 
the  polariser  by  an  angle  depending  on  the  re- 
tardation of  one  of  the  rays  behind  the  other.  The 
rotation  of  the  plane  of  polarisation  depends  on  the 
interval  of  retardation,  and,  therefore,  is  different 
for  the  different  colours.  The  rotation  also  depends 
on  the  thickness ; so  that,  for  the  same  position  of 
the  analyser,  the  colours  will  be  different  for  dif- 
ferent thicknesses.  The  rotation  of  the  plane  of 
polarisation  is  greatest  for  the  more  refrangible 
rays ; so  that,  in  a right-handed  crystal,  we  get 
the  colours  red,  orange,  yellow,  green,  blue,  and 
violet  in  order,  on  turning  the  analyser  from  left 
to  right,  supposing  we  are  looking  in  the  direction 
in  which  the  light  is  going. 

A corkscrew  is  right-handed,  the  light  being 
supposed  to  be  going  away  from  the  observer. 
Some  crystals  of  quartz  are  right-handed  and 
others  left-handed,  and  if  two  such  crystals  of  the 
same  thickness  be  placed  side  by  side  in  the  field, 
they  will  be  of  the  same  tints  when  the  Nicol’s 
prisms  are  parallel,  or  when  they  are  crossed  at 
right  angles,  but  on  turning  the  analyser  from 
one  position  to  the  other,  the  colours  will  change 
in  opposite  directions  in  the  two  crystals.  On 
turning  to  the  right,  the  colours  will  change 
through  red,  orange,  green,  blue,  &c.,  in  the  right- 
handed  crystal,  and  through  violet,  blue,  green, 
orange,  &c.,  in  the  left-handed  crystal. 

By  a slight  modification  of  these  crystals,  we  may 
get  bands  through  the  field,  which  are  continuous 
when  the  Nicol’s  prisms  are  parallel  or  perpen- 
dicular, but  which  travel  in  opposite  directions 
across  the  field,  when  the  analyser  is  turned.  It  is 
found  that  certain  liquids  have  this  power,  which 
is  possessed  by  quartz,  of  rotating  the  plane  of 
polarisation.  Almost  the  only  means  of  distin- 
guishing between  tartaric  acid  and  racemic  acid  is 
by  their  different  powers  of  rotatory  polarisation. 
Most  of  the  essential  oils  rotate  the  plane  of 
polarisation.  Oil  of  turpentine  rotates  the  plane 
of  polarisation  in  one  direction,  whilst  oil  of  lemon 
and  solutions  of  cane  sugar  and  glucose  rotate  the 
plane  of  polarisation  in  the  opposite  direction. 
Cane  sugar  and  uncrystallisable  sugar  rotate  the 
plane  in  opposite  directions.  The  strength  of 
solutions  of  these  substances  may  be  measured  by 
the  amount  of  rotation.  In  sugar  refineries,  this 
property  of  rotating  the  plane  of  polarisation  is 
made  use  of  to  distinguish  different  kinds  of  sugar, 
and  to  determine  the  strength  of  such  solutions. 
The  instrument  used  for  the  purpose  is  called  the 
saccharimeter.  The  biquartz  is  made  use  of  to  detect 
with  greater  certainty  the  amount  of  rotation  of 
the  plane,  and  a left-handed  rotation  produced  by 
the  liquid  may  be  balanced  by  an  opposite  rotation 
produced  by  a right-handed  quartz  plate  of  proper 
thickness,  and  the  rotations  of  different  liquids  may 
be  so  compared. 

In  the  saccharimeter,  a more  delicate  arrange- 
ment than  an  ordinary  biquartz  is  employed,  so  as 
to  give  more  minute  changes  of  position  of  the 
analyser.  Two  plates  of  quartz,  cut  at  an  angle  of 
45^'  to  the  axis,  and  crossed  so  as  to  give  inter- 
ference bands,  called  Savart’s  bands,  are  sometimes 
employed  as  in  this  saccharimeter.  Sometimes 
two  quartz  wedges,  crossed  and  so  arranged  that 
one  can  slide  over  the  other,  are  employed,  so  as  to 
give  rapid  changes  of  colour  for  slight  motions  of 
the  analyser,  the  object  being  to  determine  as 
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exactly  as  possible  the  change  of  position  of  the 
plane  of  polarisation  of  the  beam  of  light. 

A very  beautiful  and  very  delicate  effect  is  pro- 
duced by  crossing  over  one  another  two  plates  of 
quartz,  and  according  to  the  relative  positions  of 
the  crystals  and  the  angles  at  which  the  plates  are 
cut,  we  may  get  a series  of  ellipses,  or  straight  lines, 
or  hyperbolas. 

Endless  varieties  of  arrangements  may  be  made 
by  varying  the  thicknesses  and  positions  of  quartz 
wedges  placed  over  one  another.  With  one 
arrangement,  we  may  cause  the  series  of  hyperbolas 
to  change  their  positions  as  we  shift  one  of  the 
pieces  over  the  other. 

In  conclusion,  I must  thank  the  President  of 
the  Eoyal  Society  for  presiding  this  evening, 
and  must  apologise  to  him  for  bringmg  for- 
ward experiments  with  which  he  is  already 
familiar,  and  which  he  is  so  much  better  able 
than  myself  to  put  before  an  audience.  I must 
also  thank  you  for  your  kind  attention  whilst  I 
have  tried  to  compress  into  one  lecture  what  might 
far  more  easily  be  spread  over  a course  of  con- 
siderable length. 


DISCUSSION. 

The  Chairman  said  that,  before  proposing  a vote  of 
thanks  to  Professor  Adams,  he  desired  to  express  his 
ovTi  individual  admiration  of  the  manner  in  which  the 
subject  had  been  handled.  It  was  one  which  was  full  of 
difficulties  in  explanation,  because  it  referred  to  a set 
of  phenomena  with  which  people’s  eyes  and  heads 
were  by  no  means  familiar.  They  required  special 
instruments  to  bring  them  out  fully  into  visible 
existence,  and  these  instruments  were  not  accessible  to 
everybody.  Professor  Adams  had  covered  a remarkable 
range  of  his  subject,  for  it  was  one  which  ramified  out 
into  a great  variety  of  directions,  and  everyone  who 
had  experimented  on  the  subject  knew  into  how 
many  bye -paths  he  was  led  by  the  various  fascinating 
combinations  which  suggested  themselves  as  he  went 
on.  One  criticism  only  he  would  venture  to  offer 
on  the  paper,  viz.,  that  Prof.  Adams  had  omitted  to 
mention  two  points,  to  which  he  was  very  glad  to 
have  the  opportunity  of  calling  attention.  One  was 
in  reference  to  the  curious  and  difficult  experiment  of 
shovdng  the  effect  of  oblique  rays  of  crystals,  namely, 
those  rings  and  brushes  which  had  been  so  beautifully 
thrown  on  the  screen.  Professor  Adams  had  omitted 
to  mention  that  the  success  with  which  he  was  able  to 
bring  so  large  a portion  of  these  curious  phenomena 
into  the  field  at  once,  was  due  to  the  instruments 
he  had  made  use  of,  one  of  which  was  his  own  in- 
vention. He  had  notably  increased  the  power  of  the 
polariscope  of  that  kind,  by  a combination  of  lenses 
which  was  due  to  his  own  ingenuity.  The  second 
point  referred  rather  to  the  practical  applications  of  this 
subject,  which,  as  had  been  truly  said,  were  very  few. 
Besides  the  application  to  saccharimetry,  there  was  an 
application  of  this  subject  to  the  very  diffierent  field  of 
knowledge,  viz. , that  of  celestial  physics.  In  the  rare 
and  interesting  phenomenon  of  a total  solar  eclipse,  there 
came  out  an  appearance  called  the  solar  corona,  a sort 
of  comparatively  feeble  light  which  surrounded  the  sun 
far  away  in  the  upper  regions  of  its  atmosphere.  One 
of  the  very  few  means  we  possessed  of  ascertaining  the 
nature  of  this  corona  was  the  polariscope.  By  the 
application  of  this  instrument  to  the  phenomenon  dm-ing 
the  brief  interval  when  it  coffid  be  seen  at  all,  astrono- 
mers had  been  able  to  determine  in  the  first  place 
whether  it  was  a true  solar  phenomenon,  or  whether  it 
was  one  due  only  to  the  glare  of  our  own  atmosphere. 
That  question  had  been  determined  in  favour  of  the 


sun,  and,  furthermore,  several  other  features  had  been 
ascertained  by  means  of  the  same  instrument.  The 
omission  of  this  point  by  Professor  Adams  might  pro- 
bably have  been  due  to  the  fact  that  this  was  another 
branch  in  which  he  had  himself  added  considerably  to 
our  share  of  knowledge.  In  a paper  published  in  the 
FhiloHophical  Magazine,  he  had  given  some  mathematical 
calculations  by  which  astronomers  had  been  able  to 
determine  in  a remarkable  degree  the  amoimt  of  effect 
due  to  solar  polarisation,  and  the  amount  due  to  our 
own  atmosphere,  for  it  was  not  a simple  but  a ver}' 
complex  subject.  Professor  Adams  had  himseK  taken 
part  in  one  of  the  expeditions  to  view  a total  solar 
eclipse  some  years  ago,  and  on  that  occasion  he  and 
others  made  use  of  the  theoretical  considerations  of 
which  he  was  himself  the  author.  With  these  two 
exceptions,  he  could  not  conceive  of  any  other  points 
which  could  have  been  brought  within  the  range  of 
a single  paper,  and  the  Society  was  much  to  be 
congratulated  on  the  amount  of  infoimation  brought 
together  and  laid  before  them  in  so  short  a space  of 
time.  He  begged,  therefore,  to  propose  a cordial  vote 
of  tlianks  to  Professor  Adams  for  his  paper,  and  for  the 
admirable  manner  in  which  he  had  illustrated  the  subject. 


TWENTY-SECOND  ORDINAKY  MEETING. 

Wednesday,  May  19th,  1880;  Clements  E. 
Maekuam,  C.B.,  F.E.G.S.,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society: — 

Broome,  Joseph,  Wood-lawn,  Didsbury,  Manchestei’. 
Drake,  Sir  William  Henry,  K.C.B.,  15,  Clanricardc- 
gai’dens,  W. 

Jenkinson,  Hemy  Irwin,  Keswick,  Cumberland. 
Maignen,  Prosper  Auguste,  22,  Great  Tower-st.,  E.C. 
Severn,  Henry  Augustus,  F.E.G.S.,  192,  Earl’s  Court- 
road,  S.W.,  and  Devalah,  India. 

Wigham,  John  Eichard  son,  Albany -house,  Monkstown, 
Co.  Dublin. 

The  following  candidates  were  balloted  for  and 
duly  elected  members  of  the  Society  : — 

Adams,  Wm.  Alexander,  Walford  Manor,  Shrewsbmy. 
AUhusen,  Alfred,  Gateshead-on-Tyne. 

Aveling,  Thomas,  Boley  Hill-house,  Eochester,  Kent. 
Beckingsale,  George,  Ferndale,  Wanstead,  Essex. 
Bridge,  Frederick  A.,  207,  East  India-i’oad,  E. 

Clay,  Sir  Arthur  T.  F.,  Bart.,  Barrows-Lea,  Shere, 
Guildford,  Surrey. 

Davison,  Charles  Edward,  Trentham- house,  Twicken- 
ham-park. 

Marshall,  William,  F.E.G.S.,  37,  Norfolk-street, 

Strand,  W.C. 

Marston,  Edward,  19,  Highbury -crescent,  N. 
Matheson,  Hugh  Mackay,  3,  Lombard-street,  E.C. 
Eees,  Thomas  Henry,  196,  Westminster-bridge-road, 
S.E. 

Schmidt,  Conrad  Marshal,  49,  Kingsdown-road,  Upper 
Holloway,  N. 

Utley,  Samuel,  10,  Norfolk -place,  Hahfax,  Yorks. 

The  paper  read  was — 

TEADE  EOUTES  BETWEEN  ENGLAND, 
NOEWAY,  AND  SIBEEIA. 

By  Lieutenant  George  T.  Temple,  R.N.,  F.R.G.S. 

The  first  voyage  known  to  have  been  made  from 
England  to  the  head  of  the  White  Sea,  was  under- 
taken in  1553,  at  the  instigation  of  some  merchants 
of  London,  who  formed  a company  to  send  out 
ships  “for  the  search  and  discovery  of  the  northern 
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part  of  the  world,  to  open  a way  and  passage  to 
new  and  unknown  kingdoms.”  Sir  Hugh  Wil- 
loughby, who  commanded  the  expedition,  perished 
with  the  crews  of  two  of  his  ships  at  the  mouth  of 
the  Eiver  Varsina  ; but  the  third  ship,  which 
parted  company  with  the  others  off  the  North 
Cape,  was  attended  by  better  fortune.  She  was 
commanded  by  Master  Eichard  Chancelor,  who, 
although  earnestly  dissuaded  from  prosecuting  his 
voyage  farther  by  ‘‘certaine  Scottishmen  ” at 
Vardo,  was  determined  “ either  to  bring  that  to 
pass  which  was  intended,  or  else  to  die  the  death.” 
Accordingly,  he  made  his  way  safely  to  the  mouth 
of  the  Dwina,  travelled  overland  to  Moscow,  and 
inaugurated  a commerce  with  Eussia,  which  has 
continued  ever  since.  This  expedition  was  fol- 
lowed by  the  voyages  of  Burrough,  Pet  and 
Jackman,  Barentz  and  Hudson,  whose  purpose 
was  “ to  passe  by  the  mouth  of  the  Eiver  Ob,  and 
to  double  that  way  the  North  Cape  of  Tartaria,  or 
to  give  reason  wherefore  it  will  not  be.”  But 
these  brave  old  heroes  were  baffled  by  the  ice,  and 
Hudson  returned  to  England  in  1608,  “out  of  hope 
to  find  passage  by  the  north-east.”  The  question 
of  the  north-east  passage  to  far  Cathay  was  revived 
by  Captain  John  Wood,  in  1676,  but  he  lost  one  of 
his  two  ships  on  the  west  coast  of  Novaya  Zemlya, 
and  returned  without  making  any  discovery. 
“With  Wood’s  failure,”  says  a learned  writer, 
“ seems  to  have  closed  the  long  list  of  unfortunate 
northern  expeditions  in  that  century ; and  the  dis- 
covery, if  not  absolutely  despaired  of,  by  being  so 
often  missed,  ceased  for  many  years  to  be  sought 
for.”  The  grand  project  of  Peter  the  Great  for 
tracing  the  whole  northern  coast  of  Asia,  from 
Archangel  to  Kamchatka,  was  carried  out  after 
his  death  in  the  last  century;  but  none  of  the 
Eussian  explorers  succeeded  in  doubling  Cape 
Chelyuskin . Their  efforts  were  followed  by  another 
long  period  of  inaction;  but,  quite  recently,  the 
voyages  of  various  Norwegian  seal  and  walrus 
hunters,  of  Captain  Wiggins,  and  of  Professor 
Nordenskjold,  again  drew  general  attention  to  the 
possibility  of  establishing  a regular  trade  between 
Europe  and  the  rivers  of  Siberia.  This  subj  ect  was 
ably  dealt  with  a short  time  ago  by  Mr.  Henry 
Seebohm,  himself  a distiuguished  Siberian  traveller; 
so  I shall  only  observe,  in  passing,  that  Siberia  has 
been  declared  by  M.  Ferdinand  de  Lesseps  to  be 
the  richest  country  of  the  whole  world  in  respect 
of  the  produce  of  the  animal,  vegetable,  and 
mineral  kingdoms.  This  estimate  will  hardly 
appear  to  be  overdrawn,  when  we  consider  the 
abundance  and  variety  of  the  products  which 
Siberia  is  capable  of  supplying — gold,  silver, 
copper,  iron,  graphite,  and  coal,  fossil  ivory, 
timber  from  boundless  forests,  wheat  and  other 
vegetable  produce  from  illimitable  plains  of  the 
most  fertile  soil ; in  course  of  time  even  wines  from 
the  warm  southern  regions,  furs  from  the  cold 
region,  wool,  tallow,  and  meat  from  the  grassy 
plains — the  meat  preserved  fresh  by  simple 
exposure  to  the  severe  cold  of  winter — and 
finally,  fish  of  the  finest  quality  in  extraordinary 
numbers. 

The  successes  of  these  later  voyages,  and  the 
incalculable  importance  of  finding  an  outlet  for 
the  pent-up  wealth  of  Northern  Asia,  led  to  the 
conception  of  the  most  memorable  enterprise  of 
modem  times,  an  enterprise  not  rashly  undertaken 


in  the  hope  of  winning  notoriety,  but  carefully 
planned  on  the  basis  of  sagacious  inference  approved 
by  known  facts.  The  North-East  Passage  was  once  i 
more  attempted ; the  northernmost  point  of  the 
Old  World  was  doubled  by  two  Swedish  steamers, 
and  the  twin  continents  of  Europe  and  Asia  were 
circumnavigated  for  the  first  time  by  the  illustrious  i 
Swedish  professor,  Baron  Nordenskjold.  Inspired,  i 
no  doubt,  by  this  brilliant  achievement,  a Eussian  i 
writer  lately  described  in  glowing  colours  the  vast 
resources  of  Siberia — “ the  golden  land  ” — and 
recapitulated  the  advantages  likely  to  follow  upon 
the  opening  of  a new  commercial  water-way  be- 
tween European  ports  and  Siberian  rivers.  He 
then  cheerfully  observes  that  “the  way  is  now 
found,  the  road  is  clear;”  and  he  finally  gets 
“packed”  in  the  Kara  Sea,  which,  he  asserts,  is 
navigable  for  “ ten  months  in  the  year.”  This  is 
a harmless,  and,  no  doubt,  honest  delusion;  but 
the  bit  about  the  road  is  more  serious,  because  it 
has  been  repeated  and  believed.  With  almost 
equal  justice,  we  might  say  that  “ the  road  is 
clear,”  because  Cameron  and  one  or  two  others 
“ found  the  way  ” across  Africa. 

It  seems,  however,  to  be  the  general  fashion, 
when  discussing  trade  routes  between  England  and 
Siberia,  to  ignore  some  1,200  miles  or  so  of  the 
exposed  and  dangerous  coast  of  Norway,  which  i 
must,  nevertheless,  be  passed  by  vessels  bound  \ 
either  to  or  from  Siberia  by  way  of  the  Kara  Sea.  | 
There  are  several  points  to  be  considered  besides,  i 
but  geography,  like  charity,  begins  at  home,  and 
this  one  is  the  nearest  to  our  own  seaboard. 

The  general  features  of  the  Norwegian  coast  are 
now  pretty  well  known,  still,  it  may  not  be  out  of 
place  to  give  a rough  sketch  of  them  here.  The 
whole  coast,  with  one  or  two  insignificant  excep- 
tions, is  rocky,  steep,  and  very  irregiilar,  being 
deeply  indented  by  numerous  fiords,  or  arms  of  the 
sea.  On  the  south-west  coast  the  character  of  the 
scenery  is  monotonous,  and  is  comparatively  low 
and  tame ; it  increases  in  interest  and  variety 
towards  the  north,  and,  between  Trondhjem  and 
Hammerfest,  presents  a scene  of  savage  grandeur, 
which  is  perhaps  only  rivalled  by  the  coast  of 
South  Greenland  or  the  Straits  of  Magellan.  The 
north  coast  is  distinguished  by  table-topped,  pre- 
cipitous headlands  about  1,000  feet  high,  of  which 
the  North  Cape  is  a good  example,  but  decreases 
in  height  and  boldness  of  outline  to  the  eastward 
and  southward.  The  west  and  north-west  coasts 
are  skirted  by  a deep  range  of  islands,  interspersed 
with  undulating  clusters  of  low,  rounded,  rocky 
islets,  which  often  lie  in  long  rows  nearly  parallel 
to  the  coast.  Many  of  the  larger  islands  rise 
abruptly  from  the  sea  to  the  same  elevation  as  the 
mainland,  or  from  2,000  to  4,000  feet ; the  smaller 
ones  vary  in  size,  from  mere  rocks  to  islets  1T)0  feet 
high,  and  extend  to  a distance  of  10  to  30  miles 
from  the  mainland.  The  channels  between  these 
islands  and  rocks  form  the  wonderful  inshore 
route  called  the  “ Inner  Lead,”  which  continues 
with  few  interruptions  from  the  Naze  to  the  North 
Cape,  and  in  many  places  is  so  completely  land- 
locked that  it  has  been  compared  to  a chain  of 
lakes.  Some  of  the  passages  in  the  Inner  Lead  are 
so  narrow  and  intricate  that  they  should  not  be 
attempted  by  square-rigged  vessels,  except  with  a 
leading  wind;  but  for  steamers  and  fore-and-afters 
this  route  is  generally  both  safer  and  more  con- 
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venient  than  the  open  sea,  while  its  numerous 
anchorages  afford  refuge  in  cases  of  emergency. 

Now  it  will  probably  be  found  that  the  greatest 
results  in  trading  with  Siberia  are  to  be  obtained 
by  three  vessels  working  together.  Two  fast 
steamers  of  light  draught,  properly  equipped  for 
ice  navigation,  would  run  between  the  mouths  of 
the  rivers  and  some  convenient  entrepot,  such  as 
Yardo,  where  the  third  and  largest  ship  would 
receive  their  cargoes  of  Siberian  products,  and  fill 
them  up  again  with  coal  and  European  goods  for 
I their  second  trip.  On  the  outward  and  homeward 
I voyages,  the  steamers  would  certainly  save  time, 
and  much  wear  and  tear,  by  taking  the  “Inner 
Lead;”  but  should  the  depot  ship  be  a sailer,  she 
I would  probably  take  the  outside  passage.  In  this 
ease,  it  would  be  most  important  that  she  should 
be  supplied  with  reliable  charts  and  sailing  direc- 
tions, for  the  coast  of  Norway  is  a terrible  lee- 
shore  during  the  north-westerly  gales  which 
prevail  between  autumn  and  winter,  and  many  a 
I gallant  ship  has  gone  down,  simply  because  the 
channels  leading  through  the  fringe  of  outlying 
rocks  to  secure  harbours  are  unknown  to  foreigners. 
Vessels  taking  the  “Inner  Lead”  would  of  course 
I take  native  phots ; but  pilots,  like  other  mortals, 
are  fallible,  and  the  charts  and  directions  would 
be  required  in  this  case  also.  It  will  be  remem- 
bered that,  in  1878,  the  steamer  Louise,  one  of  the 
first  vessels  engaged  in  the  new  Siberian  trade, 
after  it  was  opened  by  Wiggins  and  Nordenskjold, 
was  stranded  on  her  way  to  the  Yenisei  in  a narrow 
I and  dangerous  strait  called  Bronosund,  well-known 
to  travellers  on  account  of  its  vicinity  to  the  curious 
natural  tunnel  through  Torghatten.  This  not 
only  proves  the  truth  of  what  I have  just  said, 
but  is  a striking  example  of  the  disasters  arising 
from  deficient  hydrographical  knowledge.  Here, 
as  on  many  other  parts  of  the  Norwegian  coast, 
there  are  several  nearly  parallel  channels,  and  the 
pilots,  if  left  to  themselves,  will  generally  take 
the  one  frequented  by  coasters,  though,  as  in  this 
case,  it  may  be  the  most  dangerous  of  all.  Had 
the  Louise  kept  a little  to  the  westward,  she  would 
have  found  a clear,  open  passage,  and  safety  would 
have  been  insured  at  the  trifling  cost  of  half  an 
hour’s  extra  steaming.  Vessels  trading  to  the 
White  Sea — and  it  must  be  remembered  that  the 
White  Sea  trade  is  of  considerable  importance — 
are,  of  course,  exposed  to  the  same  risks  on  the 
coast  of  Norway  as  those  bound  to  Siberia. 

With  the  British  portion  of  the  North  Sea  we 
are  naturally  acquainted ; the  White  Sea  is  also 
auTveyed,  and  the  Eussian  Government  has  already 
taken  measures  for  surveying  and  buoying  the 
mouths  of  the  Ob  and  Yenisei,  while  the  move- 
ments of  the  ice  and  the  state  of  the  water  in  the 
Kara  Sea,  during  the  summer  and  autumn,  may 
now  be  considered  as  fairly  tabulated.  To  this  it 
may  possibly  be  objected  that  several  vessels  were 
unsuccessful  last  season,  but  that  was  chiefly  due 
to  the  want  of  local  experience  on  the  part  of 
their  captains — in  some  measure  also  to  their  late 
arrival  in  the  Barentz  Sea.  The  Norwegian 
schooner  Nordland  reached  Jugor,  or  Pet  Strait,  as 
early  as  the  12th  of  July,  and  afterwards  cruised 
about  the  Kara  Sea  in  every  direction,  meeting 
with  no  interruption  from  the  ice  worth  speaking 
of.  Other  Norwegian  seal  and  walrus  hunters  teU 
much  the  same  story.  But  when  the  steamers 


arrived  about  a month  later  they  found  the  straits 
closed,  the  north-easterly  winds  that  prevailed  in 
July  and  August  having  packed  the  ice  along  the 
eastern  shore  of  Novaya  Zemlya.  Then  the 
captains  seem  to  have  spent  a good  deal  of  time 
in  trying  to  get  through  by  way  of  Matyushin 
Shar,  for  which  they  all  made  as  being  the  shortest 
cut,  although,  under  the  circumstances,  that  par- 
ticular strait  was  likely  to  be  the  most  impractic- 
able of  all.  The  Burrough  or  Kara,  and  Pet 
Straits,  appear  to  have  been  open  longjer.  At  all 
events  the  sloop  Kongsherg,  from  Hammerfest, 
passed  through  the  former  on  the  24th  of  July. 
The  captain  of  the  ICongsherg  says  be  could  tell  by 
the  ice-blink  that  Matyushin  Shar  was  then  closed 
by  a belt  of  ice  stretching  along  the  east  coast  of 
Novaya  Zemlya,  and  that  beyond  that  the  Kara 
Sea  was  clear.  The  captains  of  the  steamers  do 
not,  however,  appear  to  have  been  able  to  read  the 
signs  aright.  Judging  by  the  voyages  of  Captain 
Markham  and  the  Willem  Barentz,  it  seems  quite 
possible  that  they  might  even  have  gone  north  of 
Novaya  Zemlya  altogether,  and,  according  to  the 
walrus  hunters,  they  would  have  found  the  Kara  Sea 
and  Siberian  coast  quite  clear.  Fortunately  the  credit 
of  the  Kara  Sea  was  saved  by  the  steamer  Louise, 
of  St.  Petersburgh  (Captain  Burmeister),  which 
succeeded  in  reaching  the  Yenisei,  and  returned 
with  a cargo  of  wheat,  thus  showing  that  the 
voyage  may  be  made  even  in  unfavourable  seasons*. 
It  is  the  general  opinion  of  those  best  acquainted 
with  these  seas  that  all  the  steamers  would  at  least 
have  reached  the  mouth  of  the  Ob,  late  as  they 
were  in  the  fleld,  had  they  obtained  experienced 
pilots  from  Troms5  or  Hammerfest.  Farther  pro- 
gress would  probably  have  been  hindered  by  their 
great  draught. 

With  regard  to  this  new  commercial  highway, 
then,  it  may  be  said  that  the  termini  are  ready  for 
traffic,  but  that  the  coast  of  Norway  forms  a great 
gap  in  the  line  between  them.  We  must  not, 
however,  regard  Norway  as  a mere  connecting  link 
between  England  and  Siberia;  it  is  peculiarly  inter- 
esting to  us  for  its  own  sake.  It  is  the  only  part  of 
Europe  in  which  property,  from  the  earliest  ages, 
has  been  transmitted  on  the  principle  of  equal 
partition  amongst  all  the  children  of  a family,  and 
thus  exhibits,  on  a small  scale,  what  America  and 
France  may  be  a thousand  years  hence.  It  is 
the  country  from  which  issued,  in  the  tenth 
century,  the  men  who  conquered  the  fairest  por- 
tions of  Europe  ; it  was  the  cradle  of  our  noblest 
energies  and  blood ; and,  at  the  present  time,  it  is 
a market  for  nearly  all  the  articles  manufactured 
in  England,  and  it  produces  commodities  which 
we  specially  require — wood  and  iron. 

The  foreign  trade  of  Norway  has,  of  late  years, 
been  exceedingly  prosperous.  Duties  on  imported 
articles  have  been  relaxed,  and  a great  advance 
has  been  made  towards  adopting  the  principles  of 
free  trade.  The  result  has  been,  not  only  to  en- 
courage intercourse  with  foreign  nations,  but  also 
to  stimulate  the  energies  of  the  Norwegians  to 
develop  the  internal  resources  of  their  country. 
The  discovery  of  coal  in  several  districts  will  pro- 


* The  Louise  reached  Novaya  Zemlya  on  the  29th  of  July,  and 
passed  through  Jugor,  or  Pet  Strait,  on  the  8th  of  September,  the 
east  side  of  Waigat  Island  being  then  free  from  ice,  although  the 
Kara,  or  Burrough,  Strait  was  completely  .blocked.  She  left  the 
Yenisei  on  the  21st  September. 
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bably  give  a great  impetus  to  mining  operations, 
which  have  hitherto  been  restricted  to  a fixed 
quantity  of  fuel.  Many  of  the  ores  are  of  extra- 
ordinary richness  ; the  iron,  in  particular,  being 
of  the  finest  quality.  The  exports  from  IV orway 
are  chiefly  deals  and  timber,  salmon,  cod  and  its 
oil,  herrings,  lobsters,  minerals,  furs,  and  ice. 
Upwards  of  500,000  loads  of  timber  are  annually 
shipped  to  England,  France,  Denmark,  Holland,  and 
Belgium;  and  during  the  lobster  and  mackerel 
seasons  a number  of  English  vessels  are  constantly 
employed  in  exporting  the  take,  vast  numbers  of 
lobsters  being  sent  alive  to  London.  The  imports 
comprise  all  kinds  of  colonial  produce,  wines,  and 
the  manufactures  of  England,  France,  and  Germany, 
besides  salt,  coals,  iron  wares,  and  numerous  articles 
of  luxury,  for  which  the  increasing  prosperity  of  the 
country  creates  a proportionate  demand.  In  1877, 
the  value  of  the  imports  from  the  United  Kingdom 
was  L'2,294,775,  and  of  the  exports  £2,275,106. 
Ill  the  same  year,  the  total  value  of  the  impoits 
amounted  to  £10,555,555,  and  of  the  exports  to 
£6,055,555.  Evidently,  therefore,  our  trade  with 
Norway  might  be  extended  with  advantage  to  our- 
selves. The  Norwegian  mercantile  marine  shows 
great  activity.  In  1876,  it  consisted  of  7,809  vessels, 
registering  1,436,000  tons,  of  which  steamers  re- 
presented 45,900  tons.  Thus,  though  the  entire 
population  of  Norway  is  only  1,890,000,  or  but 
little  more  than  half  that  of  London  alone,  her 
mercantile  fleet  takes  rank  as  the  third  largest  in  the 
world.  In  1876, 12,117  vessels,  registering  1,829,000 
tons,  entered  inwards ; and  12,777  vessels,  register- 
ing 1, 914, OOOtons,  cleared  outwards.  Thirty-five  per 
cent  of  these  vessels  are  foreign,  and  a very  large 
proportion  navigate  by  our  charts.  Apart  from 
commercial  considerations,  we  ought  to  bear  in 
mind  the  treaty  of  1813,  by  which  Great  Britain  is 
morally,  and  in  honour,  bound  to  preserve  the 
national  independence  of  Norway,  and  her  singu- 
larly liberal  and  well  constructed  constitution.  In 
1855,  also,  England  and  France  formally  pledged 
themselves  to  protect  Sweden  and  Norway  against 
any  aggression  on  th  e part  of  Eussia.  I cannot  ref  rain 
from  adding  that  an  Englishman  will  more  quickly 
find  himself  at  home  wdth  the  Northmen  than 
with  any  other  foreign  people,  and  nowhere  will 
he  be  treated  with  more  kindness,  courtesy,  and 
honesty  than  in  Scandinavia. 

I have  now  tried  to  show  that,  if  the  new  mari- 
time route  between  England  and  Siberia  is  to  be 
utilised  to  the  extent  that  the  advantages  to  be 
gained  would  seem  to  warrant,  we  must  first  study 
its  hydrography,  and  that  independently  of  any 
present  or  prospective  trade  with  the  White  Sea 
and  Siberia,  and  apart  from  scientific  questions, 
which  are  also  of  practical  importance,  the  coast 
of  Norway  is  already  so  much  frequented  by  our 
shipping,  that  our  merchants  and  seamen  might 
reasonably  expect  to  be  furnished  with  reliable  in- 
formation concerning  it.  It  has  been  urged  that 
our  trade  with  the  northern  coasts  of  Europe  and 
Asia  is  still  comparatively  small,  and  if  a large 
sum  of  money  was  asked  for  to  carry  out  a special 
survey,  this  consideration  would  carry  due  weight. 
But  as  the  work  has  already  been  done  and  paid  for, 
and  as  it  would  have  been  available  to  the  public 
at  the  present  time,  but  for  the  existence  of  certain 
mysterious  obstacles  called  “departmental reasons,” 
the  matter  assumes  quite  a different  aspect. 


As  a practical  illustration  of  the  condition  and 
prospects  of  the  trade  routes  under  consideration 
this  evening,  and  as  showing  the  spirit  in  which 
attempts  to  advance  the  cause  of  hydrographical 
science  are  met  in  a quarter  whence  it  would  be 
natural  to  expect  co-operation  and  support,  I have 
been  advised  to  give  some  account  of  my  Norw^egian 
voyages  and  their  results. 

In  June,  1874,  I sailed  for  Lapland  in  the  hired 
yawl  yacht  Annie,  of  35  tons  register  and  9 ft. 
draught,  and  being  partially  disabled  by  a heavy 
gale  in  the  North  Sea,  narrowly  escaped  shipwreck 
on  the  south-west  coast  of  Norway.  There  were 
secure  harbours  within  easy  reach,  but  the  Ad- 
miralty charts  were  on  such  a small  scale  that  it 
was  impossible  to  identify  the  channels  between 
the  numerous  outlying  islands  and  rocks ; and, 
though  we  had  the  best  sailing  directions  to  be 
procured  in  England,  little  was  to  be  gathered 
from  them  beyond  the  obvious  fact  that  the  coast 
was  dangerous.  Thus,  the  deficient  state  of  our 
hydrographic  knowledge  of  this  coast— the  nearest 
part  of  which  lies  within  180  miles  of  our  own 
shores — was  forced  upon  my  attention.  And  I 
determined  to  do  what  I could  to  improve  it. 

After  navigating  the  principal  inner  channels, 
between  the  60th  and  62nd  parallels  of  latitude, 
we  put  to  sea,  and  proceeded,  outside  the  innuiner-  I 
able  islands  and  rocks  wFich  skirt  the  west  coast  | 
of  Norway,  to  Hammerfest,  where  I heard  from  our 
Vice-Consul  that  no  less  than  15  vessels,  of 
various  nationalities,  had  been  wrecked  on  the 
coast  of  Finmarken  alone,  in  the  gale  that  so 
nearly  proved  fatal  to  the  Annie.  Here,  then, 
was  another  incentive  to  persevere  in  the  work 
which  I had  already  begun. 

On  returning  to  Hammerfest  from  Lapland,  I 
was  strongly  dissuaded  from  attempting  to  navi- 
gate the  inner  channels  without  a pilot,  especially 
during  the  winter.  It  was  the  general  impression 
amongst  all  classes  of  Norwegians,  that  the 
attempt  would  inevitably  lead  to  disaster.  But 
I believed  that  it  was  only  considered  impossible, 
because  it  had  never  been  attempted,  and  we 
finally  left  Hammerfest  on  the  12th  of  November, 
1874. 

I found  that  the  difficulties  had  not  been  exag-  I 
gerated.  Sometimes  we  towed  out  of  anchorages  I 
into  which  we  had  felt  our  way  in  the  dark  to  i 
escape  snowstorms,  and  were  glad  to  get  back  ' 
again  for  the  same  reason,  after  a hard  day’s  work  i 
for  nothing.  Sometimes  we  were  caught  in  the 
snow,  and  then  our  escapes  were  narrow  indeed, 
for  the  strong  currents  set  dead  reckoning  at 
naught,  and  sharp,  treacherous  rocks  lie  hidden  on 
all  sides.  Then  the  wind  was  apt  to  fly  half  round 
the  compass  without  any  warning,  leaving  us  in 
imminent  danger  of  being  wrecked  on  a lee  shore  : 
and  the  difficulty  of  working  frozen  ropes  and 
sails  with  frost-bitten  hands  and  feet  was  increased 
tenfold  by  the  violent  plunging  of  the  vessel 
in  bad  weather,  for  the  spray  often  froze  as  it 
fell,  and  the  decks  were  always  slippery  with  ice. 
Add  to  these  disadvantages,  that  in  winter  the 
fiords  look  like  lakes  of  ink  surrounded  by  lofty 
walls  of  snow,  the  winding  passages  through 
which  are  invisible  till  the  ship  is  close  to  them ; 
that  the  landmarks  are  often  obscured  for  hours 
together  by  whirling  snow,  while  many  of  the 
anchorages  are  almost  undistinguishable  notches  in  ) 
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tlie  bases  of  lofty  mountains,  and  it  will  give  some 
idea  of  what  we  bad  to  contend  witb. 

Tbe  winter  of  1874-5  was  unusually  severe,  and 
tbe  loss  of  life  and  property,  on  tbe  northern  coasts 
of  Norway,  was  very  great  during  the  winter 
fishery.  As  we  were  working  southward,  we  only 
lost  the  sun  for  five  weeks  ; so,  considering  tbe  lati- 
tude, we  were  well  off  for  light ; but  we  bad  no 
storm  sails,  no  suitable  clothing,  and  no  stove 
except  that  in  the  galley.  All  the  water  on 
board  became  solid  ice  soon  after  leaving  Tromso, 
and  everything  in  the  after  part  of  the  ship  was 
covered  with  thick  rime,  which  occasionally 
thawed  a little,  and  soaked  into  the  beds,  so  that 
they,  were  generally  frozen  as  hard  as  boards. 

It  is  unnecessary  to  describe  the  hardships  inci- 
dental to'such  a voyage ; suffice  it  to  say  that,  in 
consequence  of  their  severity,  I was  obliged  to  dis- 
charge my  English  crew,  which  consisted  of  three 
seamen,  and  a lad  who  combined  the  duties  of  cook 
and  steward,  at  Bodo,  a small  town  45  miles  north 
of  the  Arctic  Circle,  six  weeks  after  leaving  Ham- 
merfest.  I then  engaged  a native  crew,  none  of 
whom  had  any  knowledge  of  the  coast  south 
of  Bodd,  and  while  learning  their  language,  visited 
all  the  principal  Lofoten  fishing  stations  and  other 
places  of  importance  in  the  neighbourhood,  and 
paid  another  visit  to  Hammerfest,  collecting 
much  useful  information  by  the  way.  After  that, 
we  worked  steadily  southward,  past  the  great 
glacier-bearing  range  of  Fondalen,  the  curious 
natural  tunnel  through  Torghatten,  and  the 
terrible  breakers  off  the  Fro  Islands,  where  the 
North  Atlantic  strikes  home  on  several  hundred 
square  miles  of  dangerous  reefs.  At  last  the  Annie 
rounded  the  southernmost  extreme  of  Norway,  and 
returned  to  England  in  September,  1875.  The 
voyage  was  a success,  for  I had  navigated  the 
wonderful  inshore  route  along  the  coast  of  Norway 
without  the  assistance  of  a single  pilot.  It  now 
remained  to  work  out  the  results. 

In  the  following  December,  I wrote  to  the 
hydrographer,  Captain  Evans,  urging  that,  for 
many  reasons,  it  was  desirable  that  reliable  sailing 
directions  should  be  prepared  for  the  Norwegian 
Coast.  I also  enclosed  a specimen  chapter,  and 
offered  to  complete  the  work  and  place  it  at  his 
disposal.  He  accepted  the  offer,  and  the  detailed 
results  of  the  cruise  of  the  Annie,  and  of  my  second 
voyageup  and  down  the  coast  of  Norwayin  1876,  are 
now  embodied  in  a volume  of  sailing  directions, 
entitled  “ The  Norway  Pilot.”  The  work  was  an 
exceptionally  difficult  one  of  its  kind,  owing  to  the 
extreme  intricacy  of  the  coast,  and  the  nature  of 
the  materials  at  my  disposal ; but  I can  honestly 
say  that  I have  spared  no  pains  to  make  it  as  com- 
plete as  possible. 

The  manuscript  was  finished  in  June  1879,  and 
I was  then  informed  that  the  amount  of  type 
allowed  to  the  Hydrographic  Department  was 
strictly  limited,  and  that  until  a sufficient  quantity 
was  released  by  the  publication  of  other  works, 
the  ^‘Norway  Pilot”  could  only  proceed  by 
degrees.  This  unforeseen  stroke  of  departmental 
poverty  did  not,  however,  break  off  the  relations 
between  the  department  and  myself,  and,  on  the 
19th  of  July,  the  Chief  Naval  Assistant  wrote  to 
ask  if  I should  not  require  certain  documents  for 
reference  when  correcting  the  slip  and  octavo. 
Up  to  that  date,  therefore,  there  was  clearly  no 


intention  of  dispensing  with  my  services  ; but, 
only  six  days  later,  the  work  was  ordered  “ to 
stand  over”  for  an  indefinite  period.  On  asking 
for  some  explanation,  I was  curtly  told  that,  “ for 
departmental  reasons,”  there  was  no  cause  to 
depart  from  the  arrangements  already  conveyed  to 
me. 

Since  then  I have  repeatedly  urged,  both 
officially  and  privately,  personally  and  by  letter, 
the  advisability  of  completing  “ The  Norway 
Pilot,”  and  revising  the  Admiralty  list  of  lights, 
without  further  delay.  During  the  months 
which  elapsed,  several  vessels  were  wrecked 
on  the  west  coast  of  Norway,  and  in  some  cases 
lives  were  lost.  But  at  last,  on  the  22nd  of 
January,  I was  informed  that  the  directions  were 
“passing  through  the  regular  course  requisite  for 
publication.”  Now,  if  the  work  is  considered 
worth  publishing  at  all,  it  must  be  worth  publishing 
in  the  best  possible  way,  with  due  regard  to 
economy ; and  it  is  no  disparagement  to  the  officer 
to  whom  the  task  of  editing  the  book  has  been 
assigned,  to  say  that  he  cannot  know  as  much 
about  it  as  the  author.  He  is  not  acquainted  either 
with  the  Norwegian  coast  or  language,  nor  has  he 
the  means  of  obtaining  various  items  of  local 
information  which  I have  received  since  the  manu- 
script was  finished,  and  which  are  necessary  to 
bring  the  work  up  to  date.  In  his  hands  also,  it 
must  be  a longer  and  far  more  expensive  task,  so 
that  the  country  not  only  gets  an  inferior  article, 
but  actually  has  to  pay  more  for  it. 

As  an  instance  of  the  errors  arising  from  the 
course  that  has  been  adopted,  I may  state  that 
in  the  last  official  list  of  lights,  “corrected” 
to  the  31st  of  December,  1879,  not  one  single 
light  on  the  west  and  north  coasts  of  Norway 
is  correctly  described  in  every  particular.  It  is  true 
that  some  of  the  mistakes  are  unimportant  from  a 
purely  practical  point  of  view,  but  others  are  so 
serious,  that,  instead  of  being  friendly  guides,  the 
lights  l3ecome  treacherous  foes,  which  might  lure 
seamen  to  destruction  instead  of  warning  them  of 
danger.  For  instance.  Kin  light  is  placed  on  the 
inner  side  of  the  island,  to  lead  vessels  through  the 
inner  channels  ; but,  according  to  the  Admiralty 
list,  it  is  on  the  outer  side  of  the  island,  and 
throws  its  light  seaward,  so  that  seamen  seeking 
shelter  on  this  part  of  the  coast,  and  running  with 
confidence  for  a light  which  is  really  invisible 
between  the  bearings  given,  might  find  themselves 
surrounded  by  rocks  before  the  mistake  was  dis- 
covered. 

Let  us  try  for  a moment  to  realise  the  awful  con- 
sequences of  a mistake  of  this  sort — the  long 
staggering  plunge  as  the  gallant  vessel  lights  on 
the  sharp  and  cruel  rocks,  the  terrible  grinding 
noise  as  they  tear  through  her  sides,  the  crash  of 
falling  spars,  the  leaping  breakers,  which  sweep 
man  after  man  into  the  boiling  surf,  and  beat 
upon  the  devoted  ship,  until  at  last  only  a few 
pieces  of  wreckage  are  left  to  tell  the  tale  of  a 
despairing  struggle  for  life. 

Those  who  have  suffered  shipwreck  know  that  it  is 
a scene  of  indescribable  horror  ; and  when  we  think 
of  the  unavoidable  dangers  awaiting  all  who  go 
down  to  the  sea  in  ships,  we  should  do  well  to  con- 
sider also  whether  we  do  as  much  as  we  ought 
to  remove  the  dangers  that  can  be  avoided.  As 
my  representations  with  regard  to  the  light-list 
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only  elicited  bare  official  acknowledgements,  I 
called  on  the  First  Sea  Lord,  about  two  months 
ago,  and  laid  the  list  before  him.  Then,  and  not 
till  then.  Kin  light  was  correctly  placed  on  the 
Admiralty  chart,  which,  however,  like  all  those  for 
the  coast  between  the  Kaze  and  the  Eomsdals 
islands,  is  on  too  small  a scale  to  be  practically 
useful.  The  Norwegian  charts,  which  are  on  a 
scale  of  about  three-quarters  of  an  inch  and 
I’o  inches  to  a mile,  are  very  good,  and  may 
be  bought  in  all  the  principal  towns  of  Norway ; 
but  it  would  be  necessary  for  English  seamen 
to  master  the  Norwegian  abbreviations  and 
conventional  signs  before  they  could  use  them.  It 
is  a matter  of  regret  that  these  Norwegian  charts 
are  not  republished  on  the  same  scale  by  the 
Admiralty ; and  as  it  is  not  very  long  since  the 
yachtsmen  on  the  west  coast,  of  Scotland  succeeded 
in  persuading  the  Board  to  publish  larger  scale 
charts  of  part  of  that  coast  perhaps  a little  pressure 
from  without  might  do  good  service  here  also.  The 
Hydrographic  Department  produces  fresh  charts 
continually,  and  the  amount  of  work  done  with 
limited  means  is  highly  creditable.  Still  it  appears 
that  the  undoubted  energies  of  the  staff  are  not 
always  directed  into  the  most  useful  channels — 
they  do  not  always  sweep  the  right  chimney.  We 
will  take  two  examples  besides  that  of  the  “Nor- 
way Pilot.” 

Owing  to  the  urgent  representations  of  Sir 
Bartle  Frere,  two  large  sheets  of  the  east  coast  of 
Africa,  north  of  the  colony  of  Natal,  were  brought 
out  quite  recently ; but  some  disappointment  was  felt 
by  those  who  wished  to  use  them  when  it  was  found 
that  they  contained  very  little  new  information. 
The  work  compiled  from  remarks  sent  home  by 
officers  who  were  not  trained  surveyors,  might 
have  been  added  to  the  old  chart  without  putting 
the  public  to  the  expense  of  new  plates  for  the 
reproduction  of  old  work.  A similar  course  was 
pursued  with  one  of  the  charts  for  the  coast  of 
Ceylon,  which  seamen  are  wont  to  approach  with 
a certain  amount  of  respect,  on  account  of  its  fre- 
quent mists  and  dangerous  currents.  This  chart 
embraced  the  approaches  to  the  important  harbour 
of  Galle,  and  was  found  to  be  “ seriously  in  error,” 
“ omitted  several  dangerous  reefs,”  and  “appeared 
to  be  merely  an  enlargement  from  the  small  scale 
sheet.”  It  was  cancelled  by  the  Admiralty,  owing 
to  the  representations  of  Captain  Taylor,  and  a 
copy  of  thechart  issued bythe  Indian  Marine  Survey 
Department  was  published  in  its  place.  Now,  if 
the  superfluous  time  and  money  expended  in  these 
efforts  to  put  new  cloth  into  old  garments  had  been 
devoted  to  the  republication  of  the  large  scale 
Norwegian  charts,  the  public  would  have  pro- 
fited by  some  really  new  and  useful  aids  to 
navigation,  and  the  chart  of  the  “Unsurveyed 
World  ” might  have  shown  some  decrease  in  the 
thousands  of  miles  of  gaps  which  have  yet  to  be 
filled  up. 

It  is  a disagreeable,  and  generally  a thankless 
office,  to  call  public  attention  to  facts  of  which  we 
cannot  but  be  ashamed ; but  he  would  be  guilty  of 
a grave  dereliction  of  duty,  and  would  incur  a 
heavy  moral  responsibility,  who,  knowing  that  a 
pitfall  existed,  would  allow  his  fellow-creatures  to 
step  blindly  into  it.  The  question  whether  England 
is  doing  as  much  as  she  ought  for  hydrography  is, 
indeed,  one  of  serious  public  import^  for  the  condi- 


tion of  our  hydrographic  service  affects  the  shipping 
and  manufacturing  interests  of  nearly  all  the  mari- 
time nations  of  the  world.  Although  both  our  naval 
expenditure  and  the  tonnage  of  our  mercantile  ma- 
rine have  largelyincreased  duringthelast  25  years — 
so  that  accurate  surveys  are  more  urgently  needed 
than  ever — yet  it  is  a matter  of  notoriety  that  the 
surveying  service  shows  a deplorable  decrease  of 
ships  and  men  since  the  days  when  it  was  ruled  by 
Sir  Francis  Baring  and  the  eminent  hydrographer, 

Sir  Francis  Beaufort.  When,  in  addition  to  this, 
the  department  actually  discourages  voluntary 
work,  and  re-publishes  misleading  statements  in 
the  face  of  repeated  warnings — as  in  the  case  of 
the  Norwegian  light  list — it  is  impossible  not  to 
endorse  the  severe  but  deserved  strictures  which 
have  from  time  to  time  appeared  in  the  public 
press.  As  Mr.  Clements  Markham  truly  ob- 
served, referring  to  the  excellent  system  in- 
augurated by  Professor  Mohn,  of  Christiania, 
for  utilising  the  labours  of  hydrographical  volun- 
teers : — “The  knowledge  that  such  observations 
are  valued  and  appreciated  will  always  be  a suffi- 
cient inducement  to  commanders  to  record  and  re- 
port them.”  On  the  other  hand,  the  knowledge 
that  such  observations  are  likely  to  meet  with 
the  treatment  accorded  to  the  “Norway  Pilot” 
would  probably  deter  even  the  most  public  spirited 
men  from  taking  their  work  to  the  Admiralty;  and 
instead  of  one  great  central  establishment  we 
should  have  a number  of  small  retail  shops,  as  it 
were,  to  the  manifest  detriment  of  imperial 
interests. 

The  amount  of  actual  work  done  by  our  itinerant 
surveyors,  as  Commander  Hull  quaintly  terms  them, 
who  wander  about  the  world  with  ‘ ‘ limited  nautical 
resources,”  is  as  great  as  can  be  expected  ; but  its  | 
quality  can  hardly  be  so  good  as  if  each  survey  | 
were  conducted  on  the  liberal  scale  of  the  voyages 
of  Fitzroy  or  Kellett,  Belcher  or  Denham.  The 
late  Commodore  Goodenough,  in  common  with 
most  thoughtful  naval  men,  was  very  strongly 
impressed  with  the  inefficient  state  of  the  Survey- 
ing Service,  and  of  the  Department  which  has 
charge  of  it,  owing  to  the  inadequacy  of  the 
grants.  “It  is  by  no  means  improbable,”  he 
wrote,  “ that  the  patchwork  which  is  now  being 
done  in  various  parts  of  the  world  may  have  to  be 
resurveyed  within  the  century.”  This  ought  not  to 
be  so ; and  whatever  work  is  done  by  a country  so 
rich  as  ours  should  bear  a Eoman  stamp  of  perma- 
nence which  the  present  expenditure  will  certainly 
not  permit.  He  adds : “ One  cannot  readily  believe 
that  any  English  statesman  is  insensible  to  the 
national  renown  and  the  lasting  utility  of  such 
imperial  works  as  those  marine  surveys,  which  only 
a seafaring  nation  can  execute,  and  which  the 
world  expects  from  England,  in  fulfilment  of  the 
obligations  of  her  maritime  supremacy.”  It  is  true 
that  by  neglecting  much-needed  surveys  the 
scientific  vote  has  been  reduced  by  a few  thousands ; 
but  how  much  money  has  been  lost  on  improperly 
surveyed  coasts — say,  for  instance,  intheEed  Sea, 
and  how  much  did  it  cost  to  repair  the  Tenedos^ 
when  she  ran  aground  with  the  Active  ? Both  the 
public  and  shipowners  have  been  heavy  losers  by 
this  penny-wise  economy,  but  we  ought  surely  to 
consider  also  the  widows  and  orphans  of  those 
“wandering  vassals  of  the  faithless  deep,”  who 
are  too  often  swept  suddenly  away. 
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! “ The  faithful  Yife,  for  ever  doomed  to  moum 

For  him,  alas ! who  never  shall  return ; 

I To  black  adversity’s  approach  exposed, 

I With  want  and  hardships  unforeseen  enclosed  ; 

His  lovely  daughter,  left  without  a Mend, 

Her  innocence  to  succour  and  defend.” 

Thus  sang  the  sailor  poet  Falconer,  who  was  him- 
I self  fated  to  perish  by  a catastrophe  similar  to  that 
which  he  so  feelingly  described.  Duty,  therefore, 
as  well  as  interest,  forbids  us  longer  to  deprive 
gallant  and  earnest  men  of  those  bloodless  battle- 
fields of  daring,  endurance,  and  discovery,  where 
triumphs  and  trophies  are  won  for  the  whole 
human  race.  Not  all  the  glory  belongmg  to  the 
British  navy  has  been  gained  by  its  Victorys, 
Aretliusas,  and  fighting  Temeraires ; and  though 
art  has  chosen  to  glorify  rather  the  heroes  of  battle 
than  of  peaceful  conquests,  we  ought  never  to 
forget  that  “ peace  hath  her  victories  no  less  re- 
nowned than  war.”  Our  “rough  island  story” 
contains  soul-stirring  records  of  men  who  fought 
against  foes  more  dangerous  than  an  Armada,  and 
with  the  illustrious  names  of  Drake,  and  Blake, 
and  Nelson,  we  cherish  those  of  Davis,  Gilbert,  and 
Cook,  of  Parry,  CoUinson,  and  Franklin. 

Sufficient  proof  has  recently  been  afforded  of  the 
inability  of  the  Hydrographic  Department  to  keep 
pace  -with  the  wants  of  the  times,  to  call  for  some 
effectual  steps  being  taken  to  render  it  a worthy  repre- 
sentative of  the  first  naval  and  commercial  power  in 
the  world.  We  shall  then  hear  of  no  more  cases  like 
that  of  the  “ Norway  Pilot,”  or  of  colonies  depend- 
ing so  much  upon  their  coasts  being  made  safe  of 
approach  as  Queensland  and  Tasmania,  declining 
to  continue  their  connection  with  the  hydrographic 
department  at  home.  This  cannot  in  any  sense  be 
regarded  as  a party  question ; it  concerns  alike 
our  mercantile  prosperity  and  our  naval  dominions ; 
and  the  hydrographic  service  has  this  further 
recommendation,  that  supplying  charts  as  it  might 
do  to  all  the  world,  it  might  be  made  almost,  if 
not  altogether,  self-supporting.  The  subject  has 
been  taken  up  by  men  of  the  highest  distinction 
and  authority — men  like  Sir  Bartle  Frere,  Sir 
Geoffrey  Hornby,  Admiral  Eyder,  Mr.  Clements 
Markham,  Commodore  Goodenough,  Commander 
Hull,  Mr.  Laughton,  and  many  other,  who  have 
all  insisted  strongly  upon  the  advantages,  in  point 
of  discipline  and  instruction  to  officers  and  crews, 
of  constant  practice  and  experience  in  surveying. 
Ships,  guns,  and  gunners  may  reach  perfection, 
but,  as  the  little  Covadonga  proved  on  her  powerful 
adversary,  they  are  comparatively  useless  without 
skilled  pilots  and  trustworthy  charts. 

The  Eoyal  United  Service  Institution  and  the 
British  Association  for  the  Advancement  of  Science, 
have  published  papers  containing  urgent  appeals  for 
the  surveying  branch  of  her  Majesty’s  Navy;  and  at 
a recent  meeting  of  the  Eoyal  Geographical  Society, 
Sir  Henry  Eawlinson  said  that  the  society  entirely 
admitted  the  responsibility  which  attached  to  them 
to  foster  hydrography  as  well  as  geography,  sciences 
which  he  happily  termed  “twin  sisters.”  Sir 
George  Eichards,  the  late  hydrographer,  writes 
that  there  are  wide  fields  for  geographical  and 
scientific  research,  “by  which  the  whole  human 
race  would  be  gainers  ; and  though  England,  as 
she  is  bound  to  do,  does  more  than  any  other  nation 
in  such  work,  she  is  very  far  in  these  respects  from 
f ulfillin  g her  mission . ” “ Hund  reds  o t‘  her  national 
ships,”  he  continues,  “ plough  the  ocean  in  time  of 


peace,  their  almost  sole  occupation  the  training 
and  preparation  for  war,  and  in  the  very  nature 
of  things,  so  far  as  scientific  research  is  concerned, 
they  leave  no  deeper  mark  than  the  track  which 
the  sea  obliterates  behind  them,  while  the  few — 
too  few — grudgingly  approfiriated  from  the  largest 
navy  in  the  world,  place  their  ineffaceable  stamp 
on  works  of  usefulness  which  last  for  ever.” 

I have,  therefore,  no  hesitation  in  making  an 
earnest  appeal  to  the  members  of  the  Society  of 
Arts  to  exert  their  influence  for  the  restoration  of 
our^  Marine  Surveying  Service  to  the  prominent 
position  it  ought  to  hold  among  the  forces  of 
civihsation  ; and  if  it  should  load  any  of  those  who 
will  consider  our  discussions  to  regard  the  good 
cause  of  hydrography  in  its  broader  and  deeper 
aspects,  then  good  cannot  fail  to  come  of  this 
attempt  to  clear  up  the  story  of  Trade  Eoutes 
along  the  rugged,  but  hosfiitablo  coast  of  dear 
Old  Norway.” 


DISCUSSION. 

The  Chairman  said  this  paper  had  brought  a most 
interestiug  subject  under  the  consideration  of  the 
Society.  It  had,  in  a very  interesting  and  agreeable 
way,  shown  the  dangers  of  the  Norwegian  coast,  along 
whicli  the  vessels  must  pass  that  made  use  of  the  trade 
route  which  was  first  pointed  out  by  Baron  Nordenskj  old 
to  Siberia,  and  which  was  expected  to  open  out  the 
resources  of  that  vast  country.  Lieutenant  Temple  had 
described  those  dangers,  and  the  means  needed  to  enable 
ships  to  avoid  them  ; and  they  must  all  agree  that  thanks 
were  due  to  him  for  his  devotion  to  the  public  service, 
in  having,  at  his  own  charges  and  risk,  undertaken 
to  survey  that  coast  for  the  good  of  commerce  and  of 
humanity.  His  treatment  by  the  Hydrographic  Depart- 
ment, as  described  in  his  paper,  certainly  called  for  some 
explanation,  and  imtll  such  was  given,  he  (the  Chair- 
man) must  say,  that  he  never  heard  of  such  a case  in 
the  whole  com*se  of  his  official  experience.  Lieut.  Temple 
had  very  usefully  drawn  attention,  also,  to  the  want  of 
surveys  in  other  parts  of  the  world,  and  to  the  decadence 
of  the  Hydrographic  Department  since  the  lamented 
death  of  Sir  Francis  Beaufort.  He  had  also  remmded 
them  that  Admiral  Eichards,  the  late  Hydrographer  of 
the  Admiralty,  had  recently  stated  that  th^  country 
was  far  from  fulfilling  her  duty  in  the  work  of  survey- 
ing, and  that  but  few  vessels  were  grudgingly  appro- 
priated to  this  important  work  from  the  largest  navy  in 
the  world.  These  were  strong  words,  and  they  derived 
additional  weight  from  the  source  whence  they  came. 
The  remedy,  however,  rested  with  the  public.  An 
efficient  Government  Department  welcomed  criticism, 
and  could  not  w'ork  healthily  without  it.  Where  there 
was  impatience  of  criticism  and  secrecy,  depend  upon  it 
there  was  inefficiency,  and  something  to  conceal.  It  was 
important,  however,  that  they  should  not  impute  blame 
to  indiHduals,  but  to  the  system.  ^As  Commodore  Good- 
enough  said  once  at  the  Eoyal  United  Service  Institute, 
‘ ‘ Above  all,  do  not  fancy  that  the  men  of  a department  are 
against  us  ; the  tendency  of  the  departmental  system  is 
stronger  than  the  men  ; and  they  are  in  many  things  as 
much  chilled  and  bound  by  the  system  as  we  seem  to  be. 
That  must  be  so  until  the  day  when  the  general  spread 
of  education  and  intelligence  shall  set  us  free  from  the 
bonds  of  the  system,  while  giving  us  the  full  use 
of  its  machinery.”  It  must  be  remembered  that 
public  discussion  acted  in  two  ways.  It  was  at  once 
the  spur  and  the  safeguard  of  a really  zealous  and 
efficient  department.  The  result  of  discussion  and  pub- 
lic pressm’e  was  shown  in  the  Marine  Survey  Depart- 
ment of  India.  For  twelve  years  the  surveys  on  the 
Indian  coasts  were  entirely  neglected,  to  the  great 
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detriment  of  commerce  and  the  loss  of  many- 
valuable  lives;  but  the  matter  was  represented  in 
season  and  out  of  season  for  three  years,  and  at  last, 
in  consequence  of  that  importunity,  it  was  brought  to 
the  notice  of  the  highest  authorities.  It  was  to  Lord 
Northbrook — then  Viceroy  of  India,  and  now  First 
Lord  of  the  Admiralty — that  the  creation  of  the 
Indian  Marine  Survey  Department  was  due,  and  it  was 
now  doing  most  valuable  work.  Only  that  afternoon, 
Sir  Kichard  Temple,  the  brother  of  the  lecturer,  was 
talking  to  him  of  the  great  importance  of  the  Indian 
marine  surveys.  This  is  a great  step  in  advance.  As 
he  said  on  a former  occasion,  “ efficiency  and  activity 
have  taken  the  place  of  sloth  and  neglect.”  This 
result  showed  that  constant  and  earnest  representation 
was  needed  to  break  down  the  obstruction  of  subordi- 
nates, and  to  force  these  questions  on  the  attention  of 
the  highest  authorities,  who  were  frequently  too  much 
occupied  to  attend  to  such  matters  until  their  urgency 
obliged  them  to  do  so.  Reference  had  been  made  to 
the  want  of  charts  on  that  part  of  the  East  Coast 
of  Africa,  where  the  Active  and  Tenedos  were  in  such 
danger  ; and  he  urged  the  same  thing  in  his  address  to 
the  Geographical  Society  in  May  of  last  year.  He  knew 
that  Sir  Bartle  Frere  had  frequently  represented  the 
matter  to  the  home  authorities,  but  nothing  appeared 
to  have  been  done.  This  was  but  one  example  out  of 
many,  showing  the  necessity  for  public  discussion,  and 
the  Society  of  Arts  and  others  interested  in  com- 
merce should  stir  themselves  in  the  matter.  A great 
responsibility  would  rest  on  the  public,  if  they  did  not 
keep  the  matter  ahve  ; and  he  felt  that,  in  bringing  it 
thus  prominently  forward.  Lieutenant  Temple  had  done 
a great  service  to  commerce  and  to  humanity. 

Mr.  Bichter,  Consul-General  for  Sweden,  being 
called  upon,  said  he  was  unable  to  contribute  any  fact 
or  opinions  to  the  subject  under  discussion,  but  he  felt 
convinced  that  the  paper  was  of  great  value,  and  his 
countrymen  were  certainly  fully  alive  to  the  importance 
of  the  matter.  He  was  sure  the  Norwegian  Govern- 
ment would  be  always  ready  to  afford  encouragement 
and  aid  to  the  solving  of  these  problems,  and  begged, 
on  behalf  of  his  countrymen,  to  acknowledge  the  great 
obligations  they  were  under  to  Lieutenant  Temple. 

Capt.  Foote,  E.N.,  said  he  hoped  the  untiring  and 
gallant  efforts  of  Lieutenant  Temple,  in  his  little  yacht, 
might  be  followed  by  the  opening  up  of  trade  with 
many  of  these  glorious  harbours  to  which  he  had  alluded. 
The  Chairman  had  very  ably  put  before  the  meeting 
the  points  which  the  public  ought  to  consider,  and, 
bearing  in  mind  England’s  maritime  position,  there 
was  no  doubt  she  ought  to  do  more  towards  mapping 
out  the  many  blank  continents  which  appeared  on  the 
unsurveyed  chart.  When  in  Ziduland,  he  had  seen 
the  sea  breaking  over  the  reefs  where  the  Active  and 
Tenedos  were  in  danger,  and  could  endorse  aU  that  had 
been  said  on  that  point.  Had  the  coast  from  Delagoa 
Bay  down  to  Port  Elizabeth  been  properly  surveyed, 
a very  large  sum  of  money  would  have  been  saved, 
and  the  landing  might  have  been  effected  very  much 
sooner.  When  a commander  was  ordered  to  run  several 
hundred  miles  along  a coast,  and  report  where  a landing 
could  be  effected,  he  had  an  unfair  task  assigned  him  ; 
he  might  have  rough  weather,  and  having  to  take  care 
of  his  vessel  and  his  men,  it  was  impossible  to  present  a 
proper  report ; but  had  this  coast  been  surveyed,  he 
believed  that  a landing  could  have  been  effected  on  an 
average  three  or  four  days  a week,  with  suitable  boats. 
He  saw  200  tons  of  stores  landed  in  one  day  at  Port  Dum- 
ford ; but  he  should  not  like  to  say  how  many  hundred 
bullocks  and  how  many  thousand  pounds  it  required  to 
take  them  where  they  were  wanted.  They  had  heard  a 
great  deal  recently  about  the  falling  off  in  trade,  and 
the  only  remedy  was  to  open  fresh  markets,  and  that 
could  only  be  done  by  surveying.  Lieutenant  Temple’s 
efforts  were  well  worthy  of  imitation,  and  he  trusted 


his  example  would  be  followed,  for  it  was  an  old  saying 
that  one  volunteer  was  worth  two  pressed  men. 

Commander  Cameron,  B.N.,  C.B.,  said  it  gave  him  great 
pleasure  to  bear  testimony  to  the  value  of  the  work  done 
by  his  old  messmate.  Lieutenant  Temple,  on  the  coast 
of  Norway.  Unsurveyed  coasts  were  the  curse  of  the 
navigator,  but  when  a proper  chart  was  before  him,  and 
he  Imew  how  to  use  his  instruments,  he  was  a great 
deal  safer  than  anyone  walking  along  the  streets  of 
London.  At  present,  the  coast  of  Norway  was  unsur- 
veyed for  the  British  seaman,  because  he  could  not  evolve 
out  of  his  inner  consciousness  the  languages  of  all  the 
countries  which  he  visited,  and  as  he  could  not  therefore 
read  the  Norwegian  charts,  they  were  practically  useless 
to  him.  Our  trade  there  was  very  large,  and  was  likely 
to  become  larger  and  larger,  for  now  Professor 
Nordenskjold  had  made  Europe  and  Asia  into  an  island, 
they  would  soon  find  they  would  have  to  go  to  Siberia 
for  wheat  and  many  other  things.  With  regard  to  the 
East  Coast  of  Africa,  he  had  been  in  an  open  boat  nearly 
all  the  way  from  Mozambique  to  Cape  Guardafui ; and 
in  the  time  of  the  Abyssinian  expedition,  the  work  in 
which  he  was  employed  was  the  charting,  buoying,  and 
lighting  the  passage  to  Annesley  bay,  for  the  trans- 
ports going  out  there.  The  charts  were,  in  many 
details,  most  perfect,  but  unfortimately  they  were  not 
brought  out  under  the  superintendence  of  the  men  who  j 
had  made  surveys,  and  the  consequence  was  that  i 
they  sometimes  overlapped  for  ten  miles,  and  the  I 
ten  miles  missed  were  then  filled  in  by  fancy.  That  i 
was  a specimen  of  “stay  at  home”  hydrography.  ' 
He  did  not  say  that  anythmg  of  that  kind  was  done  j 
now,  but  if  charts  and  sailing  directions  were  not  com-  ; 
piled  by  the  men  who  had  worked  them  out,  the  same  i 
kind  of  mistakes  might  creep  in.  The  Norwegian  sailing 
directions  compiled  by  Lieutenant  Temple,  were  being 
edited  for  the  purpose  of  so-called  economy  by  someone 
who  had  never  seen  Norway,  who  did  not  know  the 
language,  or  the  meaning  of  the  symbols  on  the 
Norwegian  charts ; and  that  could  not  be  for  the  benefit 
of  those  who  traded  with  that  country.  The  chart  of 
xmsurveyed  coasts  he  considered  a disgrace  to  the  English 
nation.  We  had  more  ships  afloat  than  almost  aU  the 
rest  of  the  world  put  together,  and  yet  the  other  day 
it  was  found  necessary  to  send  to  Japan  for  a lieutenant 
to  command  a surveying  ship.  At  the  present  moment^ 
the  First  Lord  of  the  Admiralty  wished  to  see  surveying 
done,  but  they  had  not  got  men  trained  for  the  service. 

If  Lieutenant  Temple’ s sailing  directions  were  published,, 
they  would  render  the  coast  of  Norway  almost  as  well 
known  as  that  of  the  British  Isles,  and  he  would  repeat, 
in  conclusion,  that  not  for  that  work  only,  but  also  for 
his  gallant  efforts  in  saving  life  there,  to  which  he  had 
made  no  allusion,  he  was  proud  of  his  old  messmate. 

Capt.  Hull,  S.N.,  said: — There  is  no  doubt  Lieutenant 
Temple  has  done  good  service  in  calling  attention  to  the 
advantages  of  our  merchant  adventurers  sending  their 
vessels  round  the  North  Cape  in  search  of  the  produce 
that  may  come  down  the  Siberian  rivers,  and  also  a 
new  market  for  English  manufactures.  The  dangers- 
of  navigating  seas  cumbered  at  times  with  ice  are  much 
reduced  by  the  aid  of  steam  power,  but  to  do  this  effi- 
ciently, another  power  is  wanted,  and  that  is  hydro- 
graphy. Most  thoughtful  men  have  observed  what  the 
poets  call  the  unity  of  nature.  The  same  laws  govern  the- 
pond  and  the  Arctic  basin.  In  winter  time,  a thaw 
first  affects  the  edges  of  the  pond  ; so  the  genial  return 
of  the  sun,  in  spring,  first  loosens  the  ice  from  the  shores 
of  the  Arctic  basin.  The  sailor,  therefore,  wants  to 
know  the  nature  of  those  shores,  to  enable  him  to  steam 
between  them  and  the  ice  in  safety.  I,  therefore,  feel 
sure  that  the  latter  part  of  this  paper  will  be  most  in- 
teresting to  the  nautical  mind,  and  his  pleadings  in  be- 
half of  hydrography  must  have  been  listened  to  with 
interest  by  all  true  sailors  present.  As  Lieutenant 
Temple  is  rather  hard  on  the  Light-lists,  I should 
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like  to  say  a word  in  behalf  of  my  old  colleague, 
under  whose  care  that  list  is  published.  I can  assure 
you  he  does  his  utmost  with  the  little  time  at  his 
disposal,  but  having  nearly  3,800  lighthouses  and  light- 
ships under  his  care,  information  upon  which  comes  to 
him  in  many  languages,  the  time  at  his  disposal  is  not 
sufficient  to  keep  the  light  lists  up  to  date  as  efficiently 
as  he  could  wish,  for  these  light  lists  are  only  a part  of 
his  many  anxious  duties.  Finding  himself  in  the  posi- 
tion of  the  needy  housewife  with  very  little  butter  to 
spread  over  a large  quantity  of  bread,  I suppose  he 
does  his  best  to  give  each  of  his  eight  Light  lists  a 
fair  share  of  his  attention.  I regret,  with  Lieutenant 
Temple,  this  bringing  out  of  old  surveys  of  some  parts 
of  the  world,  when  there  is  finished  work  to  hand  of 
other  parts.  I know,  by  past  experience,  the  difficult  and 
unsatisfactory  process  of  fitting  old  cloth  onto  new  gar- 
ments, and,  in  my  opinion,  it  woffid  be  better  to  correct 
the  old  charts  iip  to  date,  until  such  time  as  they  could  be 
fairly  replaced  by  charts  made  by  new  surveys.  In  the 
meanwhile,  we  ought  to  lose  no  time  in  putting  such 
good  charts  as  the  Norwegians  appear  to  have  pub- 
lished into  a form  that  they  may  be  used  by  English 
sailors  generally.  I am  pleased  to  see  the  cause  I 
advocated  in  1874,  that  of  the  unsurveyed  world,  so  well 
taken  up  by  Lieutenant  Temple.  These  efforts  have 
produced  results  which  are  encouraging,  as  from  one 
steam  sloop  in  1873  we  have  advanced  to  five  steam 
sloops  and  three  schooners  in  1880,  and  of  these  five 
sloops,  two  are  commanded  by  officers  recognised  as 
surveyors.  I also  advocated  in  1874  the  increase  of  the 
staff  at  Whitehall.  That  still  remains  as  it  was ; 
and  I think  what  we  have  heard  to-night  shows 
the  necessity  for  augmenting  the  forces  on  shore,  as 
well  as  those  afloat,  so  that  the  public  may  have,  as 
soon  as  possible,  the  results  of  the  labours  of  home 
and  foreign  surveyors.  Very  many  of  the  short- 
comings of  which  Lieutenant  Temple  complains  are 
caused  by  shorthandedness  at  Whitehall.  Additional 
work,  in  the  shape  of  examinations,  has  been  under- 
taken by  the  office  without  any  corresponding  increase 
of  staff.  Foreign  G-overnments  take  more  interest 
in,  and  publish  more  information  on,  hydrography 
than  formerly,  and  yet,  though  the  work  comes  in 
much  faster  than  of  old,  the  staff  of  the  Superintendent 
of  Charts,  or  of  his  deputy,  remains  the  same,  and  is 
imequal  to  the  present  demands.  It  may  be  a bold  thing 
to  suggest,  but  what  is  really  wanted  is  a hydrographical 
Oliver  Twist,  who  will  fearlessly  come  to  the  front,  and 
ask  the  public  Bumble  for  more  help  to  carry  out  what 
is  required.  Saving  money  is  not  governing.  Officials 
have  yet  to  find  out  that  the  greatest  economist  is  not 
the  man  who  saves  most,  but  he  who  spends  most 
efficiently.  In  conclusion,  I would  remind  you  that  if 
the  reader  of  the  paper  has  been  fortunate  enough  to 
interest  you  in  these  matters,  it  will  be  your  duty,  as 
representing  an  influential  portion  of  the  British  public, 
to  push  these  ideas,  and  see  that  money  is  forthcoming 
for  the  production  of  what  old  John  Davis  defined 
as  “an  instrument  portable,  of  easy  stowage,  and 
small  practice,  performing  the  practices  of  navigation 
largely  and  beneficially.”  I allude  to  British  charts, 
for,  considering  our  large  population  and  insular  posi- 
tion, it  is  on  those  charts,  without  which  no  ship 
can  safely  sail,  that  so  many,  not  only  of  our  com- 
forts, but  even  of  the  necessaries  of  life  in  time  of 
peace,  and  our  safety  in  time  of  war,  in  a great  measure 
depend.  Above  all,  I would  ask  you  to  recollect  this — 
you  belong  to  a veiy  rich  coimtry,  and  are  sometimes 
inclined  to  think  that  that  is  everything,  but  there  is 
one  thing  money  will  not  give  you,  and  that  is  trained 
men.  It  is  only  by  constant  practice  in  time  of  peace 
that  men  are  trained  and  made  ready  to  give  that  aid 
which  may  be  required  in  time  of  war. 

Lieut.  Temple  having  thanked  the  gentlemen  who 
had  spoken  so  kindly  of  his  own  efforts,  said  Captain 
Cameron  had  spoken  of  the  Admiralty  having  stopped  1 


his  work  for  economical  reasons ; but  as  he  had  pointed 
out,  the  course  adopted  would  actually  cost  more  than 
if  he  had  been  engaged.  It  was  quite  true,  that  when 
he  was  working  for  the  Admiralty  he  got  a certain 
amount  of  pay,  but  the  Ilydrographer  had  himself  stated 
the  pay  was  utterly  inadequate  to  the  work,  whereas 
the  men  now  employed  got  considerably  more. 

The  Chairman  then  moved  a cordial  vote  of  thanks 
to  Lieutenant  Temple. 


MISCELLANEOUS. 


AMERICAN  BACON  AND  PORK. 

The  following  is  an  extract  from  a long  article  on  the 
above  subject,  in  a late  number  of  the  Tunes  : — 

“The  hogs  of  the  United  States  muster  thirty  five 
millions,  or  nine  times  the  number  enumerated  in  the 
United  Kingdom,  The  abundance  of  the  Indian  com 
crops  of  the  past  few  years  has  stimulated  their  pro- 
duction at  the  rate  of  one  million  and  a alf  per 
annum.  The  average  value  of  the  Americr  hogs  set 
forth  in  the  agricultural  statistics  for  18.8  is  only 
15s.  9d. ; but  in  Colorado  and  other  territories  they 
reach  30s.,  and  in  Massachusetts,  amoimt  to  45s.  9d. 
ji^lthough  of  small  individual  value,  the  American 
farmers’  capital  in  hogs  represents  a total  aggregate  of 
£22,000,000  ! 

The  subjoined  table  exhibits  the  number  of  hogs 
packed  in  three  great  divisions,  of  the  United  States, 
during  each  of  the  three  years,  ending  the  1st  of 
March  : — 

1876-77.  1877-78.  1878-79. 

The  West 7,409,174  ..  9,048,566  ..  10,858,692 

The  East  2,551,239  ..  2,703,670  ..  3,222,011 

The  Pacific  Slope  305,000  ..  310,000  ..  400,000 


10,265,413  12,062,236  14,480,703 

Canada  packs  about  200,000  hogs.  The  total  annual 
hog  products  turned  out  by  packers  throughout  the 
States  now  exceed  25,000,000  cwt.,  and  are  increasing 
yearly  at  the  rate  of  about  17  per  cent.  The  average 
weight  of  the  pigs  killed  in  1878-79  was  217'14lb. ; 
their  average  cost,  net  weight,  per  cental  was  3 dollars 
56  cents,  or  50  cents  less  than  the  average  price  for  the 
previous  year,  and  only  a little  over  half  the  price  of 
1876-77.  Tempted  by  such  low  prices,  packers  have 
everywhere  enlarged  their  business.  At  many  con- 
venient points  throughout  the  West  new  establishments 
have  been  opened.  Stocks  of  bacon  and  pork,  during 
the  earliest  parts  of  last  year,  accumulated  to  the  extent, 
it  was  estimated,  of  £100,000,000.  It  seemed  as  if  the 
supply  had  outrun  the  demand.  The  good  harvest  in 
the  West  increased,  however,  the  home  demand  for  hog 
products,  as  for  so  many  other  things ; the  export  demand 
also  increased ; prices  advanced ; and  surplus  stocks 
have  been  cleared  off,  the  United  Kingdom  paying  for 
her  annual  proportion  nearly  £10,000,000  sterling. 

Large  boxes,  containg  eight  to  ten  sides  of  bacon,  or 
5001b.,  are  almost  daily  being  put  up  for  European 
markets.  Messrs.  Armour  have  large  contracts  with  the 
United  States  Government,  and,  at  a push,  150  of  these 
boxes  can  be  put  up  in  a hour.  Even  in  the  country  rt 
cheap  lumber  these  boxes  costs  56  cents  each.  7116 
bacon  bought  unpacked  goes  at  nearly  a cent  less  per 
lb.  Of  those  sides  of  bacon  and  shoulders,  wh-^h  are 
treated  in  much  the  same  way,  Messrs.  Armcar  turns 
out  yearly  upwards  of  80,000,000  lb.  weight.  econo- 
mical and  systematic  are  the  arrangements,  and  so 
carefully  is  the  best  made  of  everything  that  the  sides 
of  bacon  and  shoulders  can  with  profit  Oe  disposed  of, 
even  at  the  present  enhanced  price,  at  a trifle  over  3^d. 
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per  lb.  In  Liverpool  and  many  other  United  Kingdom 
ports  large  quantities  of  this  bacon,  as  'well  as  of  the 
barrelled  pork,  are  purchased,  washed,  nicely  smoked, 
and  disposed  of  at  a handsome  profit  as  “Prime  Wilt- 
shire,” or  “ First-class  Yorkshire.” 

The  hams  are  of  especial  interest,  for  a very  large 
proportion  come  to  England  of  sizes  and  cuts  to  suit 
various  markets.  They  are  sold  under  many  aliases, 
and  are  recognisable  in  London  shops,  where  their 
Chicago  origin  is  not  conspicuously  set  forth.  Messrs. 
Armour  last  year  turned  out  upwards  of  5,000,000  lb. 
of  hams.  Their  London  house  alone  received  during 
1879  nearly  300,000  hams,  averaging  121b.  to  131b. 
®xch,  and  sold  wholesale  at  about  6d.  per  lb.  In  a sweet 
pickle,  made  with  salt,  sugar,  and  saltpetre,  the  hams 
lie  in  vats  for  60  to  73  days,  and  are  changed  over  three 
times.  Some  are  subsequently  hung  for  three  days  in 
the  smoking  house,  amid  empyreumatic,  antiseptic 
vapours  of  maple  sawdust ; are  scraped,  brushed,  sewed 
neatly  in  calico,  stamped,  and  packed  30  to  40  together 
in  a box  with  a partition  down  the  middle,  to  insure 
ventilation  and  lessen  the  risks  of  bruising.  In  summer 
for  air  they  come  in  crates.  The  breakfast  bacon — the 
light  bellies  from  pigs  six  or  eight  months  old,  in  handy, 
shapely  pieces  of  81b.  to  10  lb. — is  treated  much  in  the 
same  manner  as  the  hams,  and,  when  smoked,  brushed, 
and  cleaned,  is  transferred  to  a packing-room,  where 
each  piece  is  rolled  tidily  in  grey  paper  and  sewn  in 
calico  by  men  who  manage  the  needle  with  cleverness 
that  a seamstress  might  emulate.  In  this  department  I 
saw  20  men  busy,  but  in  winter  100  are  often  occupied. 
Each  is  expected  to  put  up  200  or  250  parcels  for  his 
day’s  work;  the  pay  varies  from  6s.  to  8s.  a day,  but 
extra  money  is  given  for  extra  work  or  for  extra  hours. 
The  breakfast  bacon,  thus  neatly  sewn  up  for  the 
American  market,  is  brushed  over  with  a solution  of 
chrome  and  rice -flour  to  prevent  access  of  flies ; but  the 
British  public  naturally  object  to  this  coating  of  the 
yellow  lead  salt. 

From  the  usual  machines,  20,000  lb.  of  sausages  are 
usually  put  up  daily,  and  are  readily  cleared  off  by  the 
pork  butchers,  hotel-keepers,  and  others,  at  about  5 
cents  per  lb.  Extra  work  is  often  required  from  this 
department.  Several  descriptions  of  sausages  are  made 
— liver,  blood,  and  pork ; Frankfort,  which  is  partly 
cooked  and  smoked,  and  keeps  a week ; Bologna,  prized 
in  Grermany ; ‘ the  lion,’  which  is  chiefly  sent  to  France, 
and  keeps  a year.  A new  manufacture  has  recently 
been  begun.  The  soft  parts  of  the  heads,  cleansed  and 
minced,  are  flavoured  with  salt,  pepper,  and  spice,  care- 
fully cooked,  canned  in  2 lb.  and  4 lb.  square  tins  ; are 
ready  for  immediate  use,  or  will  keep  10  years,  and  are 
known  as  head  cheese  or  brawn. 

The  American  hogs  yield  about  5,000,000  cwt.  of  lard. 
The  summer  killed  average  34  lb.,  the  winter  371b. 
Messrs.  Armour,  buying  hogs  above  the  average  in  con- 
dition, have  a yield  of  fully  401b.  of  lard  from  every  pig 
killed.  In  50  tanks,  heated  by  worms  from  ten  boilers, 
the  fat  and  other  refuse,  melted  during  10  to  12  hours, 
are  drained  off  in  different  grades.  The  first  quality,  made 
from  leaf  and  trimmings,  is  recognised  as  ‘ prime  steam 
lard.’  The  intestines  and  refuse  yield  a lower  quantity, 
known  as  No.  2 lard,  a large  proportion  of  which  goes 
to  Europe.  Some  of  the  bristles  are  conserved  for 
brushes  and  for  the  cobblers,  but  the  bulk  of  the  hair  is 
sent  to  this  country  in  bales  of  5 cwt. , and,  mixed  with 
horsehair,  is  used  for  stuffing  railroad  and  other  carriage 
cushions.  It  is  now  worth  £14  per  ton.  The  blood, 
dried  in  a revolving  steam-heated  cylinder,  contains 
aboi’t  14  units  of  ammonia,  and  is  sold  for  28  dol.  to 
30  dol.  per  ton  to  the  sugar-refining  and  manure  manu- 
factureis.  For  this  latter  purpose  the  firm  are  now 
treating  Lr  the  delivery  of  400  tons  in  the  Thames  at 
£12.  The  bones,  after  crushing  and  passing  through 
the  lard  tan^s,  and  the  refuse  from  every  department, 
are  dried,  pressed  to  get  rid  of  grease  and  water,  ex- 
posed for  15  minutes  in  a 25 -ft.  steam-heated  revolving 


cylinder,  and  constitute  a valuable  fertiliser,  containing- 
eight  units  of  ammonia  and  21  of  phosphates,  and  sold 
at  16  dol.  per  2,0001b.,  and  is  in  growing  demand 
among  gardeners,  nurserymen,  and  in  the  cotton 
plantations.” 


THE  OPIUM  TRADE  IN  PERSIA. 

For  the  last  two  years  the  Persians  have  shown  un- 
precedently  great  activity  in  extending  and  improving 
the  cultivation  and  growth  of  opium.  The  heax'y  losses 
which  they  suffered  on  more  than  one  occasion  from 
their  badly  prepared  and  adulterated  stuff,  and  the 
tempting  profits  which  they  found  were  obtainable  from  I 
better  produce,  have  apparently  impelled  them  to  the 
course  now  taken.  While  a few  years  ago  a case  of 
Persian  opium,  weighing  18  Tabreez  mans  (or  140  Ib.s.), 
would  not  fetch  in  China  more  than  280  to  350  dollars, 
it  has  recently  realised  from  500  to  615  dollars.  The 
change  cannot  be  attributed  altogether  to  the  improve- 
ment in  the  quality  of  the  Persian  drug,  as  prices  are 
regulated  mainly  by  the  state  of  the  Indian  produce, 
and  by  the  demand  in  the  China  markets.  The  Bengal 
and  Malwa  crops  failed  in  the  last  two  years  owing  to 
drought  and  other  circumstances,  and  the  hmited  out- 
turn, coupled  with  heavy  speculation,  tended  towards  tin? 
increase  of  prices.  The  prospect  of  the  crops  in  India, 
however,  of  the  current  year,  is  said  to  be  favourable,  but 
the  trade  in  opium  is  not  expected  to  be  veiy  remxme- 
rative.  In  Persia,  from  the  time  the  attention  of  the 
native  merchants  was  attracted  to  the  trade,  about  25 
years  ago,  there  has  been,  with  two  or  three  exceptions, 
a gradual  annual  increase  in  the  production  of  the  drxig, 
but  this  increase  has  never  before  been  so  very  consider- 
able as  to  become  prominently  noticeable ; now,  the 
cultivation  of  the  poppy  and  exportation  of  opium 
through  Bushire  and  Bunder  Abbass  steadily  increases. 
The  returns  for  Bushire  show  an  increase  in  that  article  f 
over  the  previous  year  of  1,754,000  rupees,  the  quality  , 
in  1878  being  very  superior  to  that  of  previous  years. 
Great  care  is  now  taken  to  prevent  adulteration,  the 
chests  containing  the  opium  being  occasionally  examined  [ 
by  experts,  and  considerable  attention  is  naturally 
bestowed  on  a branch  of  commerce  which  is  becoming  a 
mainstay  of  the  Customs  receipts,  and  which  has  already  j 
conduced  to  better  the  condition  of  the  classes  engaged  ! 
in  the  various  stages  of  the  operations.  When  the  Persian 
opium  trade  was  in  its  infancy,  the  drug  was  sent  ^ 
in  sailing  vessels  to  Java,  and  thence  re-shipped  in  ^ 
steamers  for  Singapore  and  Hong  Kong.  The  Dutch 
Government,  however,  having  imposed  certain  restric-  [ 
tions  at  Java,  Aden  was  subsequently  selected  as  a port  ! 
of  transhipment,  and,  later,  Suez,  at  which  port  no  j 
duty  is  levied  for  transhipment.  The  Persian  Steam  j 
Navigation  Company  now  send  occasional  steamers  from  \ 
the  Gulf  to  Galle,  for  conveyance  of  opium,  when  a ! 
sufficient  quantity  is  collected  to  remunerate  by  freight,  i 
In  1878,  poppy  seed  having  risen  in  price  in  Europe,  a i 
considerable  quantity  was  shipped  to  England  for  the  i 
first  time.  Consul  Ross  states  that  the  trade  report  of  ■ 
Bushire  for  the  year  1874-5  shows,  in  a tabular  state-  ■ 
ment,  the  fluctuations  of  the  annual  estimated  produce  | 
of  opium  in  Persia  from  the  year  1868-69  to  1874-5,  | 
from  which  it  appears  that  the  largest  producer  for  any  | 
one  year  did  not  exceed  2,600  cases,  (a  quantity  inap-  j 
preciably  small  in  regard  to  the  demands  in  China),  and  ji 
in  1874-75  it  had  fallen  to  some  2,000  cases.  In  the  | 
following  year,  there  was  a further  decline,  the  exports  j 
amounting  to  about  1,890  cases.  Since  1876-77,  how-  | 
ever,  a reaction  seems  to  have  taken  place,  as,  in  that  ; 
year,  2,570  cases  were  exported  from  Bushire  and  • 
Bunder  Abbass  alone.  In  the  early  part  of  1877-78,  the  , 
probable  yield  of  the  crops  was  estimated  at  3,500,  but  5 
the  actual  number  exported  from  Bushire  and  Bunder  ^ 
Abbass  amounted  to  4,730  cases.  Last  year,  1878-79,  \ 
the  amount  produced  was  stated  to  have  been  6,700  ] 
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cases,  -vrhile  5,900  Tvere  exported  from  these  ports.  The 
probable  yield  of  the  crops  of  the  current  year,  1879-80, 
is  at  present  estimated  to  be  as  follows  : — In  Klionoar, 
about  950  cases  : in  Kerman,  300  ; Yezd,  1,000  ; 

' Ispahan,  2,400  ; Nereez,  400  ; Shiraz,  1,300  ; Kazran, 
100 ; and  in  Shuster,  100  cases  ; making*  a total  of 
6,550. 

In  addition  to  the  above  6,550  cases,  about  3,000 
“ Shah  mans,”  or,  say,  550  cases,  are  expected  to  come 
to  Yezd  from  Herat,  making  the  whole  stock  about 
7.100  cases.  The  Shuster  opium  is  sent  through 
Mohammerah  direct,  and  sometimes  via  Bushire  to 
Hussah  for  transmission  to  Zanzibar ; but  a part  of  it 
is  supposed  to  be  smuggled  into  the  Indian  frontier  pro- 
\*inces  via  Mekran  and  Beloocliistan.  Thus  7,000  cases 
! are  expected  to  be  available  dm*ing  the  current  year  for 
export  through  Bushire  and  Bimder  Abbass  to  China 
and  England.  Small  quantities  of  opium  are  said  to  be 
grown  in  Teheran,  Tabreez,  and  Kermanshah,  but  these 
mostly  find  their  way  to  Europe  via  Turkey,  Smyrna 
being,  it  is  alleged,  the  port  where  it  is  mainly  taken  to, 
and  where  it  is  mixed  with  the  local  drug  and  forwarded 
to  the  Continental  markets. 

Opium  is  made  up  in  cakes  varying  in  weight  from 
fib.  to  l^lbs.,  and  in  number  from  96  to  192  or  more, 
and  these  are  packed  in  fig  or  vine  leaves,  and  some- 
times in  poppy  seeds  or  stalks,  into  cases  containing  each 
from  10^  to  11  “ Shah  mans  ” — a ‘‘  Shah  man  ” being 
equivalent  to  about  13^  lbs.  English.  The  object  in  so 
packing  in  cases,  as  regards  the  weight,  is  that  the  con- 
tents, after  the  deficiency  caused  by  drying  up  in  course 
of  transit,  which  is  calcnlated  at  from  5 to  10  per  cent., 

I may  realise  at  destination  (China)  one  “picul,”  which 
I is  about  135  lbs.  Another  reason  is  that  the  weight  is 
airanged  for  convenience  of  carriage  by  pack  animals, 
generally  mules,  employed  in  these  regions. 

About  five -sixths  of  the  produce  of  opium  in  Persia  is 
intended  for  China.  Tlie  drug  suitable  for  that  market 
being  required  to  be  fine,  and  prepared  with  oil,  and  not 
rich  in  morphia,  permits  of  its  being  swelled  up  with 
foreign  substance,  and  thus,  as  far  as  j)racticable,  adul- 
terated to  the  extent  of  precluding  discovery  by  the 
mode  of  testing  or  “touching”  used  in  China.  It  is 
said  that  pure  and  superior  opium,  though  not  so  finely 
manipulated,  has  been  rejected  in  China,  while  the  fine 
opium,  containing  admixtures,  has  found  favour  and 
fair  market.  The  preparations  made  for  the  China  marts 
being,  say,  of  a quality  of  80  “touch”  (containing  80 
per  cent,  pure  juice,  and  20  per  cent,  foreign  substance) 
yield  from  9 to  1 0 per  cent,  morphia.  The  preparations 
for  England,  which  have  recently  been  specially  made 
pure,  and  which  have  come  into  favour  in  Europe  and 
America,  have,  it  is  said,  yielded  morphia  averaging 
about  12  per  cent. 

The  average  price  for  fair  quality  of  opium,  suited 
for  the  China  market,  has  been  for  the  last  two  years 
about  950  rupees  per  chest,  and  for  the  special  prepara- 
tions for  England  about  100  rupees  more.  To  these  are 
added  the  charges  of  transit,  and  other  contingent 
expenses,  from  the  place  of  product  to  the  port  of  ship- 
ment amounting  to  about  30  rupees,  and  further  a 
Custom  and  octroi  or  other  duty  of  about  20  rupees, 
payable  by  a Persian,  or  5 per  cent,  ad  valorem  by  a 
British  or  other  foreign  merchant. 


TALKING  MACHINE. 

An  improved  form  of  Prof.  Faber’s  well-known  talk- 
ing maeWne  is  now  being  exhibited  in  London.  The 
machine  is  the  result  of  attempts  to  imitate  the  human 
voice,  carried  on  during  a period  of  65  years  by  two 
members  of  the  same  family.  J oseph  Faber  began  his 
experiments  in  1815,  and  had  so  far  elaborated  his 
mac-hine  in  1841  that  he  was  able  to  exhibit  it  to  the 
King  of  Bavaria  in  that  year.  The  original  inventor 


bequeathed  his  machine  to  his  nephew,  the  present 
proprietor.  Prof.  J oseph  Faber,  who  has  greatly  added 
to  its  capabilities  of  articulation.  The  sounds  issue 
from  the  mouth  of  a head  attached  to  the  machine,  and 
are  obtained  by  the  blowing  of  a beUews  upon  the 
various  parts  of  the  mechanism,  the  air  being  driven,, 
with  varying  force,  by  means  of  a pedal  lever.  At  the 
back  of  the  head  is  a small  chamber,  which  represents 
the  human  larynx.  This  is  the  most  complex  portion 
of  the  machine,  and  contains  certain  .stops,  or  dia- 
phragms, by  which  particular  sounds  are  obtained,  such 
as  the  lisping  “ s,”  or  the  “ .sh.”  A revolving  arrange- 
ment, like  a windmill,  gives  the  rattle  of  the  letter  “r,” 
A smaller  chamber,  with  a pipe  curved  upwards,  allow.s 
the  air  to  escape,  and  supplies  the  place  of  a nose. 
There  are  only  14  keys,  representing  a selection  of 
letters,  and  the  remainder  of  the  alphabet  is  obtained 
by  double  action.  For  instance,  the  valve  of  the- 
“nose  ” is  opened  at  the  same  time  one  of  the  keys  is 
depressed,  and  a sound  obtained  differing  from  that  of 
the  key  alone.  By  these  means,  words  and  sentence, s 
in  several  languages  are  articulated  wdth  something 
approaching  distinctness  ; but,  although  the  j)itch  can 
be  raised  or  lowered  at  the  wiU  of  the  operator,  it 
remains  the  same  during  the  utterance  of  a word  or* 
sentence.  The  machine  was  exhibited  before  the- 
Physical  Society  a few  months  ago. 


COREESPONDENCE. 


ICELAND  AND  ITS  EESOURCES. 

I observe  in  Mr.  C.  G.  Warnford  Lock’s  interesting 
and  valuable* paper,  on  “Iceland  and  its  Besources,” 
read  before  the  Society  on  27th  ult.,  the  following 
statement: — “In  a very  recent  consular  report,  it  is 
stated  that  an  Edinburgh  firm  now  has  the  whole  of  the 
brimstone  trade  of  the  island  in  its  hands.  This  is- 
emphatically  incorrect.”  {Journal^  vol.  28,  p.  508.)  Mr,. 
Lock’s  own  information  is  emphatically  incorrect,  as  it 
is  the  fact  that  I am  the  proprietor  and  lessee  of  the- 
whole  sulphur-bearing  deposits  in  Iceland  of  any 
importance,  including  those  of  Krtsuvik,  Hengill,. 
Kraflanamar,  HlfSarnamar,  and  Eremri-namar,  which 
I have  been  working  during  the  past  year,  and  am  con- 
tinuing to  work  with  satisfactory  results. 

I am  sure  that  no  one  will  be  more  anxious  than  Mr. 
Lock  that  his  unwittingly  erroneous  remark  should  be 
corrected,  and  shall  be  obliged  if  you  will  have  the 
goodness  to  insert  this  letter  in  the  next  issue  of  the 
proceedings  of  your  Society. 

Thomas  G.  Paieesok. 

53,  George-street,  Edinburgli, 

May  12th,  1880. 


HOTES  OH  BOOKS. 


Catalogue  of  Books  and  Papers  relating  to  Electricity, 
Magnetism,  the  Electric  Telegraph,  &c.,  including 
the  Konalds  Library.  Compiled  by  Sir  Francis 
Konalds,  E.K.S.,  and  publi.shed  by  the  Society  of 
Telegraphic  Engineers,  with  a Biographical  Memoir. 
Edited  by  Alfred  J.  Frost.  London  : E.  and  F.  N. 
Spon.  1880. 

This  volume  (which  contains  over  13,000  entries) 
forms  both  a catalogue  of  the  Ronalds  Library  and  a 
bibliography  of  the  special  subject  to  which  Sir  Francis 
Ronalds  devoted  his  life.  The  first  paper  Ronalds 
wrote  was  a short  communication  to  the  Fhilosophical 
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Magazine,  in  1814,  and  two  years  afterwards  he  demon- 
strated, by  actual  experiment,  the  possibility  of  an 
-electric  telegfraph.  It  was  in  1816  that  he  received  the 
often-quoted  letter  from  Mr.  (afterwards  Sir  John) 
2Barrow,  in  reply  to  his  application  to  the  Admiralty : — 

“Mr.  Barrow  presents  his  compliments  to  Mr. 
Bonalds,  and  acquaints  him,  with  reference  to  his  note 
of  the  3rd  instant,  that  telegraphs  of  any  kind  are  now 
whoUy  unnecessary;  and  that  no  other  than  the  one 
now  in  use  will  be  adopted. 

“ Admiralty  Office,  5th  August,  1816.” 

Although  the  electric  telegraph  was  erected  and  worked 
:at  Ronalds’ s house,  in  the  Upper-mall,  Hammersmith, 
in  1816,  the  published  description  did  not  appear  until 
the  year  1823.  The  compilation  of  this  catalogue  was 
the  work  of  many  years,  and  in  1852,  on  his  retirement 
from  the  direetion  of  Kew  Observatory,  Ronalds  lived 
for  many  years  abroad,  principally  in  Italy,  where  he 
‘-enjoyed  exceptional  opportunities  for  obtaining  foreign 
works  on  electricity.  On  his  death,  in  1873,  the  library 
came  into  the  possession  of  his  brother-in-law,  Mr. 
i Samuel  Carter,  it  having  been  bequeathed  with  an 
expressed  desire  “ that  it  should  not  be  dispersed,  but 
should  be  preserved  in  an  entire,  and  so  as  to  be  of  as 
much  use  as  possible  to  such  persons  as  from  time  to 
time  should  be  engaged  in  the  pursuit  of  electrical 
science  and  other  cognate  sciences.  Mr.  Carter  con- 
sidered that  he  would  be  best  carrying  out  the  wishes  of 
•Sir  Francis  Ronalds  by  handing  the  library  over  to  the 
Society  of  Telegraph  Engineers,  which  he  did  upon 
trust.”  When  the  society  undertook  the  publication  of 
the  catalogue  they  desired  to  complete  it  up  to  date,  but 
the  donor  made  a stipulation  that  it  should  contain  no 
additional  entries.  It  is,  therefore,  proposed  to  issue 
• shortly  a supplement  containing  the  materials  which 
have  been  collected  by  the  Society.  As  might  be  ex- 
pected from  the  extent  of  the  work,  a large  proportion 
of  the  entries  consist  of  titles  of  papers  in  journals  and 
.transactions. 


GENERAL  KOTES. 

National  Training  School  for  Cookery. — A course  of 
ten  lectures  on  “ Food,  its  Properties,  Uses,  and  Cookery  ” is 
now  being  given  by  Miss  Barnett  at  the  School  for  Cookery, 
Exhibition-road,  South  Kensington,  on  Thursdays,  at  five 
p.m.  The  first  lecture  was  given  on  the  20th  inst.  The  fee 
for  the  ten  lectures  is  9s.  6d.,  or  Is.  a lecture. 

School  of  Art  Wood-carving. — One  free  studentship 
in  the  day  clasees  and  four  in  the  morning  classes  of  the 
•School  of  Art  Wood-carvina:  at  the  Royal  Albert-hall,  Ken- 
sington, are  now  vacant.  These  studentships  are  maintained 
out  of  funds  provided  by  the  City  and  Guilds  of  London 
Institute  for  the  Advancement  cf  Technical  Education. 
Forms  of  application  and  prospectuses  of  the  school  may  be 
■obtained  by  letter,  addressed  to  the  Secretary,  School  of  Art 
Wood-carving,  Royal  Albert-hall,  Kensington,  S.W. 

Wool  Exports  from  New  Zealand. — The  total  quantity 
of  wool  exported  in  1878  amounted  to  59,270,256  lbs.,  of  the 
declared  value  of  £3,292,807,  against  64,481,324  lbs.,  of  the 
declared  value  of  £3,658,938,  exported  in  1877,  a decrease  of 
5,211,068  lb.  in  quantity,  and  of  £366,131  in  declared  value. 
A decrease  in  the  export  in  any  calendar  year  is  not  neces- 
;sarily  caustd  by  a decreased  production,  as  an  early  or  late 
shearing  may  materially  diminish  or  increase  the  exports 
for  the  ensuing  calendar  year.  The  increase  of  the  wool 
production  will  bo  more  accurately  ascertained  by  dealing 
with  exports  for  the  year  ending  on  the  30th  September, 
i.e.,  immediately  preceding  the  spring  shearing.  The  reports 
for  the  last  six  years,  ending  respectively  on  the  30th  Sep- 
tember, were  as  follows 1873,  42,233,470  lbs.;  1874. 
47,424.882  lbs. ; 1875,  49,942,148  lbs.;  1876,  55,975,177  lbs. ; 
1877,  56,620,278  lbs.;  1878,  62,166,251  lbs.  The  wool  pro- 


duce for  the  last  year,  therefore,  actually  increased  by 
5 645,973  lbs.  in  weight,  and  by  £355,481  in  declared  value, e 
instead  of  being  reduced  in  quantity  as  might  otherwiss 
appear  from  the  comparative  exports  for  the  calendar  year 
1877  and  1878. 

Substitute  for  Hops. — The  Gardeners^  Chronicle  notices 
the  use  in  Germany,  of  the  Buckbean  {Menyanthcs  trifoliata) 
as  a substitute  for  hops  in  brewing.  The  leaves  need  be 
gathered  in  spring,  and  dried  in  the  shade.  The  use  of  the 
plant  for  brewing  is  said  to  have  been  introduced  into 
Sweden  by  an  English  sailor  in  the  year  1789. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  24th... British  Ai’chitects,  9,  Conduit-street,  W.,  H 
p.m.  Adjourned  discussion  on  Mr.  James  Allanson 
Picton’s  paper,  “Iron  as  a Material  for  Architectural 
Construction,”  and  Mr.  Alex.  B.  W.  Kennedy’s  paper, 
“Mild  Steel  and  its  Applications  to  Building  Pur- 
poses.” 

Social  Science  Association  and  Society  for  Promoting  the 
Amendment  of  the  Law,  1,  Adam-street,  Adelphi, 
W.C.,  8 p.m.  1.  Paper  by  Miss  Francis  M.  Buss. 

2.  Discussion  on  the  paper  by  IMrs.  Garrett-Anderson, 

‘ ‘ Educational  Pressure.  ’ ’ 

Tuesday,  May  25th... Royal  Institution,  Albemarle-street,  W., 

3 p.m.  Mr.  Piske,  “ American  Political  Ideas.” 
(Lecture  II.) 

Medical  and  Chii’urgical,  53,  Bemers-street,  Oxford-street, 
W.,  p.m. 

Civil  Engineers,  25,  Great  George-street,  Westminster, 

5. W.,  8 p.m.  Discussion  on  the  following  papers  : — 1. 

“ The  Manufacture  and  Testing  of  Portland  Cement.” 
2.  “ Portland  Cement  Concrete,  and  some  of  its  Applica- 
tions.” 3.  “ Portland  Cement : its  Nature,  Tests,  and 
Uses.” 

Anthropological  Institute,  4,  St.  Martin’s-place,  W.C.,  8 
p.m.  1.  Mr.  John  Milne,  “The  Stone  Age  in  Japan.” 
2.  Mr.  C.  Pfoundes,  “ The  Japanese  People.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  May  26th... Telegraph  Engineers,  25, Great  George- 
street,  Westminster,  S.W.,  8 p.m.  Mr.  Edward  Graves, 
“ A Decade  in  the  History  of  English  Telegraphy.” 

Royal  Society  of  Literature,  4,  St.  Martin’s-place,  W.C., 
8 p.m.  Prof.  C.  Abel  (of  Berlin),  “The  Diversity  of 
National  Thought  as  Reflected  by  Language.” 

Thuesday,  May  27rH...Roy?l,  Burlington-house,  W.,  4^  p.m.  1. 

Profs.  Ayrton  and  Perry,  “A  Preliminary  Account  of 
the  Reduction  of  Observations  on  Strained  Material, 
Leyden  Jars,  and  Voltameters.”  2.  Mr.  W.  H.  Preece, 
“Some  Thermal  Effects  of  Electrical  Currents.”  3. 
Mr.  W.  K.  Parker,  “ The  Structure  and  Development 
of  the  Skull  in  the  Batrachia.”  Part  III.  4.  Dr. 
Russell  and  IVIr.  S.  West,  “ The  Relation  of  the  Urea  to 
the  total  Nitrogen  of  the  Urine  in  Disease.”  5.  Mr.  J. 
B.  Hannay.  “ The  Artificial  Formation  of  the  Diamond.” 

6.  Mr.  J.  N.  Lockyer,  “Eurther  Note  on  the  Spectrum 
of  Carbon.” 

Antiquaries,  Burlington-house,  W.,  8j  p.m. 

Royal  Institution,  Mbemarle-street,  3 p.m.  Mr.  T.  W.  R. 
Davids,  “ Buddhist  Sacred  Books.”  (Lecture  II.) 

Philosophical  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6J  p.m. 

National  Health  Society,  23,  Hertford-street,  W.,  4 p.m. 
Mr.  Ernest  Hart,  “ The  Doctor  in  the  Kitchen.” 

Fbiday,  May  28th... Royal  United  Service  Institution,  WhitehaR” 
yard,  3 p.m.  Major-General  Sir  Michael  A.  Biddulph’ 
“ The  March  of  the  Quetta  Column  from  the  Indus  to 
the  Helmund  River  and  hack.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Mr.  F. 
Hueffer,  “Musical  Criticisms.” 

Quekett  Microscopical  Club,  University  College,  W.C., 
8 p.m.  Mr.  A.  D.  Michael,  “ Two  Species  of  Acarina  not 
hitherto  recorded  as  British.” 

Institute  of  Bankers  (at  the  Theatre  of  the  London  Institu- 
tion, Finsbury-circus,  E.C.),  6 p.m.  Mr.  John  Smith, 
‘ Suggestions  for  the  Improvement  of  Bankruptcy  Law 
in  England,  chiefly  founded  on  a comparison  of  the 
Scotch  and  English  Acts.” 

Clinical,  53,  Bemers-street,  W.,  8J  p.m. 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W.,  4 p.m. 
!lfeof.  Bentley,  “The  Physiology  or  Fxmctions  of 
Plants.”  (Lecture  IV.)  “ On  the  Organs  of  Reproduc- 
tion.” 

Saturday,  Mat  29th... Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Prof.  Henry  Morley,  “ The  Dramatists  before 
Shakespeare.”  (Lecture  II.) 

Sanitary  Institute  (at  the  House  op  the  Societt  of 
Aets),  4 p.m.  Annual  Meeting. 


JOURNAL  OF  THE  SOCIETX  OF  ARTS,  May  28,  1880. 


611 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,436.  VoL.  XXVIir. 


FRIDAY,  MAYW,  1880. 


AU  communications  for  the  Society  should  he  addressed  to  the  Secretary  t 
John^street,  Adelphi,  London,  W.O. 


PROCEEDINGS  OF  THE  SOCIETY. 


t 

I UNION  OF  INSTITUTIONS. 

[ The  following  Institution  has  been  received  in 
I the  Union  since  the  last  announcement  : — 

. Working  Men’s  College,  Middleton,  Lancashire. 


CONVERSAZIONE. 

! The  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 
of  the  Lords  of  the  Committee  of  Council  on 
; Education),  on  Wednesday,  the  16th  of  June.  The 
cards  of  invitation  will  be  issued  shortly. 


CONFERENCE  ON  PROGRESS  OF  PUBLIC  HEALTH. 

The  annual  Conference  will  be  held  on 
'Thursday  and  Friday,  the  10th  and  11th 
June,  1880,  at  11  a.m.  each  day,  the  Eight 
'Hon.  James  Staxsfeld,  M.P.,  in  the  chair, 

; assisted  by  the  members  of  the  Executive  Com- 
. mittee. 

It  has  been  thought  well  that,  at  the  Conference 
for  the  present  year,  certain  subjects  suggested 
iby  previous  Conferences,  should  be  discussed.  These 
'wHl  be  arranged  under  the  following  headings  : — 
I.  Administrative  Organisation.  II.  Amendment 
iof  the  Law.  III.  Sanitary  Inspection  and  Classi- 
fication of  Dwellings.  IV.  Further  Suggestions 
jby  Sanitary  Authorities.  It  must  be  understood 
jthat  neither  the  Council  nor  the  Executive  Com- 
|mittee  of  the  Conference  express  any  collective 
^opinion  on  the  various  points  which  they  recom- 
mend as  suited  for  discussion. 

The  full  particulars  of  the  Conference  have  been 
already  given  in  two  previous  numbers  of  the 
Journal,  and  a programme  can  be  obtained  on 
application  to  the  Secretary  of  the  Society. 


An  Exhibition  of  Sanitary  and  other  Appliances 
in  connection  with  Water  Supply,  Sewage,  and 
Health,  will  be  held  during  the  Conference.  All 
articles  for  exhibition  must  be  delivered,  carriage 
free,  at  the  Society’s  House,  John-street,  Adelphi, 
not  later  than  Saturday,  the  5th  June,  1880, 
Manufacturers  and  others  desiring  to  exhibit  should 
communicate  at  once  with  the  Secretary  of  the 
Society. 


PRACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

An  Examination  for  the  above  purpose  will  be 
held  at  the  House  of  the  Society  of  Arts  during 
the  week  commencing  7th  of  June.  There  is  no 
limit  in  respect  to  age,  occupation,  or  position 
of  the  candidates.  The  examination  will  consist 
of  three  divisions,  viz.,  for  First  and  Second-class 
Certificates,  and  for  Honours.  Further  parti- 
culars may  be  obtained  on  application  to  the 
Secretary  of  the  Society. 


APPLIED  CHEMISTRY  AND  PHYSICS  SECTION. 

May  20th,  1880;  J.  KoEMAX  LoCKYER,  Esq., 
F.E.S.,  in  the  chair. 

The  paper  read  was— 

SOME  DECENT  ADVANCES  IN 
PHOTOGKAPHY. 

By  Captain  Abney,  R.E.,  F.R.S. 

Some  few  years  ago,  Mr.  J.  Spiller,  F.C.S.,  had 
the  honour  of  reading  a paper  on  this  same  subject 
before  this  Section  of  the  Society  of  Arts,  and, 
when  he  did  so,  he  had  one  advantage  which  I have 
not,  in  that  the  advances  made  up  to  that  time, 
and  which  it  would  be  unnecessary  for  me  to  re- 
capitulate, admitted  of  lecture-experiment  much 
better  than  do  the  more  modern  advances  ; and  it 
must  be  remembered  that  the  ability  to  experiment 
dejjends  largely  on  the  nature  of  the  processes  de- 
scribed. My  work  will  commence  where  Mr.  Spiller’s 
left  off.  At  that  time,  viz.,  1875,  negative  processes 
were  very  far  behind  what  they  are  at  the  present 
day,  and  what  maybe  called  “a  new  departure”  has 
been  made  during  the  last  two  years.  This  new 
departure  is  the  gelatino -bromide  process.  Now,  as 
this  paper  to-night  wiU  be  recorded  in  the  Society’s 
Journal,  I must  be  excused,  though  it  may  be  familiar 
to  many,  if  I give  an  outline  of  this  process,  and  if 
I recapitulate  its  advantages  and  disadvantages 
over  the  old  wet  collodion  process.  Eoughly  speak 
ing,  a gelatine  emulsion  consists  of  a finely  suspended 
sensitive  salt  of  silver  in  gelatine,  and  the  method 
of  producing  such  suspension  may  be  effected  in 
one  or  two  ways.  The  only  way  that  I shall 
attempt  to  describe  is  that  most  ordinarily  prac- 
tised, which  is  that  a certain  amount  of  soluble 
bromide  (if  silver  bromide  is  required  in  the  emul- 
sion) is  dissolved  in  a weak  solution  of  gelatine  ; 
sUver  nitrate  in  solution  added  gradually,  and 
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with  stirring,  till  finely  suspended  silver  bromide 
is  produced.  I do  not  wish  to  enter  into  any 
controversy  as  to  whether  to  Dr.  Maddox  or  Mr. 
Burgess  should  have  the  credit  of  first  bringing 
into  notice  this  process,  and  I had  rather  not 
decide ; but  I may  say  that  Mr.  Kennett  was  the 
first  who  gave  what  may  be  called  a really  workable 
process  to  the  photographic  public,  publishing 
such  details  as  enabled  others  besides  himself  to  pre- 
pare an  emulsion.  After  making  advances,  one  is  apt 
to  forget  by  whom  the  foundation  on  which  they 
have  been  made  was  laid,  and  I am  sure  that,  in  the 
gelatino-bromide  process,  this  is  verymuchthe  case, 
myself  being  included  amongst  the  number  of  for- 
getful ones.  There  are  certain  physical  qualities  in 
silver  bromide  which  conduce  to  sensitiveness,  the 
principal  one  being,  perhaps,  a certain  coarseness  of 
grain,  such  coarseness  being  only  effective  when  the 
grains  are  gradually  built  up,  as  it  were,  of  finer 
grains.  To  effect  this,  Mr.  Kennett  first  proposed  to 
keep  the  gelatine,  with  the  suspended  salts,  in  aliquid 
condition,  at  about  90°  Fahr. , for  from  three  to  seven 
days.  The  longer  the  cooking,  the  greater  the  sensi- 
tiveness that  was  obtained,  though,  after  a certain 
point,  the  vigour  of  the  developed  im  age  was  certainly 
wanting.  A later  plan — instead  of  emulsifying  for 
such  a long  period,  and  running  the  risk  of  the 
gelatine  decomposing — is  to  boil  the  emulsion,  to 
which  only  a small  quantity  of  gelatine  has  been 
origuially  added,  for  half  an  hour,  and  afterwards  to 
add  gelatine  till  it  attains  a proper  setting  con- 
sistency. The  physical  characteristics  of  the  sensitive 
salts  are  similar  in  each  case.  The  sensitiveness  to 
light  of  a plate  coated  with  either  of  these  emul- 
sions, and  allowed  to  dry,  is  something  marvellous ; 
and  here  we  come  to  the  first  advance  made  in  the 
process — an  advance  of  no  small  moment,  con- 
sidering that  we  now  can  photograph  in  one  second 
of  time  what  previously  it  took  at  least  30  seconds 
to  secure.  I need  not  detain  you  with  a descrip- 
tion of  the  washing  out  of  the  soluble  salts  from 
such  an  emulsion ; it  is  sufficient  to  say  that  their 
elimination  should  be  very  complete,  the  sensitive- 
ness being  very  largely  dependent  on  its  thorough- 
ness. 

We  now  come  to  the  advantages  and  dis- 
advantages of  this  process  over  the  old  wet 
process.  The  sensitiveness  of  these  plates  is, 
perhaps,  their  greatest  charm  ; and,  when  it  is 
said,  and  truly,  that  a plate  can  be  prepared 
which  needs  but  l-60th  part  of  a second’s  exposure 
to  secure  a soft  and  harmonious  negative  when  a 
view  is  fairly  lighted,  there  is  a feeling  that 
a new  era  has  dawned  in  photographic  art. 
Instantaneous  views  are  now  possible  under  cir- 
cumstances which  were  impossible ; for  instance, 
we  have  here  a picture  of  foliage  and  water  by  Mr. 
Gale,  in  which  he  has  absolutely  caught  a swallow 
poising  in  the  air  over  the  pond,  the  shadow  and 
reflection  of  it  being  perfect.  Such  a combination 
of  adjuncts  would  formerly  have  been  impossible, 
but  here  we  have  it  almost  absolutely  perfect.  Mr. 
England  has  kindly  sent  me  some  beautiful  trans- 
parencies of  instantaneous  negatives,  which 
also  show  its  capabilities.  Another  advantage 
in  the  process  which  I have  thus  briefly  sketched 
is  the  excessive  cleanness  of  the  plates  ; no  mottled 
skies  or  stains  disfigure  a picture;  and  not  only 
is  there  cleanness  in  the  plate,  but  there  is  clean- 
ness in  the  development,  though  this  attribute  is 


shared  by  other  processes.  One  more  advantage,  too, 
has  the  gelatino-bromide,  and  that  is  the  wonderful 
power  it  has  of  keeping  the  impressed  but  in- 
visible image  from  fading  away  after  the  plate  is 
exposed,  and  before  it  is  developed.  In  my  own 
experience,  a plate  which  has  been  exposed  six 
weeks  ago  can  be  developed  to-day  as  perfectly 
as  it  could  be  immediately  after  the  image  was  im- 
pressed. Others,  too,  I believe,  have  tested  this 
quality  in  the  plates,  and  their  experience  coincides 
with  mine.  If  a plate  will  keep  six  weeks,  it  will 
keep  six  months,  and,  I might  say,  six  years,  since 
the  most  crucial  time  in  other  processes  for  the 
fading  to  commence  is  about  a fortnight  after  ex- 
posure. Before  exposure,  the  plates  will  keep,  I 
believe,  indefinitely  so  long  as  they  are  not  kept  in  a 
very  damp  atmosphere,  and  if  they  have  no  gly- 
cerine mixed  with  the  gelatine.  Here,  then,  we  have 
positive  advantages  in  a dry  plate  process,  which 
before  could  only  be  considered  as  problematical. 
We  now  come  to  the  disadvantages  of  the  process  ; 
and  the  first  is  the  most  serious  to  my  mind,  and 
that  is  the  fact  that  the  development  and  the 
giving  of  density  to  the  image  is  almost  completely 
out  of  the  hands  of  the  photographer  — he 
must  let  come  what  will.  I do  not  mean  to 
say  that  a general  intensity  cannot  be  given,  for  it 
can  ; but  what  I mean  to  affirm  is  that  local  inten- 
sity is  very  difficult  to  give.  I will  show  you  what 
I mean.  Here  I have  two  negatives ; one  thin, 
and  the  other  intensified  by  means  of  the  depo- 
sition of  silver  from  a pyrogallate  of  silver  solution. 
It  will  be  noticed  that  in  the  latter  local  intensity 
has  been  given,  whilst  in  the  other  it  is  completely 
absent.  Now,  these  negatives  were  taken  by  the 
collodion  process,  and  intensification  by  means  of 
silver  was  safely  conducted  with  very  ordinary 
care.  With  a gelatine  plate,  unless  extreme  care 
be  used,  such  a mode  of  intensification  is  in- 
admissible. For  an  artist,  then,  who  has  his  own 
ideas  regarding  light  and  shade,  and  who  uses 
the  intensifier  as  the  painter  does  his  brush,  there 
is  a certain  drawback  in  the  use  of  gelatino- 
bromide  plates  ; but,  to  the  artist  who  works  in  a 
studio,  in  which  he  can  twist  his  light  as  he  will, 
there  should  be  none. 

The  modes  of  general  (not  local)  intensifi- 
cation at  present  in  vogue  with  those  plates  is 
dependent  on  the  action  of  a mercury  salt.  This  is 
a treacherous  substance  to  deal  with — when  col- 
lodion is  employed,  at  all  events.  I have  a bad 
example  here  to  show  you,  where  the  negative  is 
turned  of  a lemon  yellow  colour.  Whether  it  will 
act  so  with  gelatine  is  a question  which  time  alone 
can  settle. 

The  next  disadvantage,  till  quite  lately,  was  the- 
fact  that  the  light  which  had  to  be  employed  in  the 
developing  room  was  of  a red  hue,  coming  through 
various  thicknesses  of  ruby  glass.  This,  as  all 
workers  are  aware,  is  a very  painful  light  for  the 
eyes,  and,  where  the  quantity  is  reduced,  it  becomes 
a very  serious  matter  to  the  photographer,  whose 
sight  would  probably  be  injured  by  much  work 
in  it.  This  is  overcome  by  a suggestion  I 
made — and  carried  out — that  a small  propor- 
tion (say  one-eighth)  of  silver  iodide  should  be 
used  with  silver  bromide,  which,  up  till  now,,  has 
been  the  universal  silver  salt  employed.  More 
than  a year  ago,  I carried  out  my  first  experiments; 
with  the  photo-spectroscope  in  &js  direction,  and 
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found  that,  as  you  increased  the  quantity  of  silver 
iodide  in  the  emulsion,  so  you  diminished  the  sensi- 
' tiveness  of  the  plate  to  the  red,  orange,  yellow, 
and  green  rays,  till,  by  using  one-fifth  iodide,  the 
spectrum  would  only  impress  itself  as  if  on  a wet 
plate.  This  slide  will  show  wbat  I mean.  The 
lowest  photograph  of  the  spectrum  is  taken  on  a 
plate  in  which  there  is  no  iodide,  the  second  con- 
tains one-twelfth,  and  the  third  one-eighth 
■ part  of  iodide  to  one  of  bromide  of  silver. 

This  means,  then,  that  with  one-eighth  iodide  of 
I silver  to  one  of  bromide,  orange  light  can  be  used 
I with  impunity  when  coating  and  developing  plates 
with  such  an  emulsion.  During  my  recent  experi- 
ments, I found  Mr.  England  working  with  iodide, 
and  he,  as  well  as  myself,  remarked  on  the  wonderful 
clearness  of  the  shadows  that  the  addition  of  iodide 
gave ; which  is  a second  benefit  it  conferred,  since 
it  caused  not  the  least  loss  of  sensitiveness  to  the 
upper  part  of  the  spectrum,  which . many  at  first 
were  (and  may  still  be,  for  anything  I know  to  the 
contrary)  disinclined  to  believe.  I think,  then,  that, 
in  the  gelatine -bromide  process,  we  may  say  the 
addition  of  the  iodide  is  a benefit.  Were  I to 
enlarge  on  this  fascinating  theme,  I should,  I am 
afraid,  take  up  the  whole  hour  which  is  allotted 
to  me ; but,  as  I have  several  more  subjects  to 
introduce  to  your  notice,  I must  hasten  on. 

With  the  gelatine  process,  I have  commenced, 
perhaps,  where  I ought  to  have  ended,  and  I must 
hark  back.  In  Mr.  Spiller’s  paper  is  mentioned 
briefly  the  collodio-bromide  process,  in  which  silver 
bromide  is  held  suspended  in  collodion,  and  used 
on  a plate  in  a similar  manner  to  the  gelatine. 
There  is  a great  advantage  in  this  process,  in  that 
the  emulsion  occurs  readily,  the  solvents  being  very 
volatile ; but  it  is  not  so  rapid,  at  present,  as  the 
gelatine  process,  for  a reason  which  I shall  endeavour 
to  explain. 

Before  doing  so,  I must  call  the  attention  of  the 
meeting  to  an  adaptation  of  collodion  emulsion  and 
a flexible  support.  This  does  away  with  the  ne- 
cessity of  glass,  and  its  consequent  weight,  and, 
it  also  enables  rolls  of  sensitive  material  to  be 
stored  in  the  camera  itself,  and , by  merely  turning 
a screw,  to  fdace  inside  fresh  portions  of  the  band 
ready  for  exposure.  This  discovery,  in  its  present 
practical  form,  is  due  to  Mr.  Warnerke,  whose 
name  I shall  have  to  mention  several  times  before 
I close  my  paper.  I will  very  briefly  explain  how 
this  tissue  is  manufactured.  Plain  paper  is  first 
given  a layer  of  india-rubber  solution,  then  one  of 
plain  collodion,  next,  another  of  india-rubber,  and 
so  on  till  five  or  six  such  coatings  are  given,  the  final 
one  being  of  india-rubber.  Collodion  emulsion  is 
then  poured  over  it  and  allowed  to  dry,  and  the  tissue 
is  then  ready  for  exposure.  After  development,  the 
‘ back  of  the  paper  is  moistened  with  a little  turpen- 
tine, and  the  film  bearing  the  image  strips  oft‘.  I 
have  here  several  examples  of  these  flimsy  nega- 
' tives,  and  would  remark  that  to  print  them  it  is 
' merely  necessary  to  jdace  them  on  glass.  When 
Mr.  Warnerke  shall  have  introduced  a flexible 
1 support  for  gelatine  emulsion,  we  shall  have  nearly 
the  ne  plus  ultra  of  photography  as  far  as  negatives 
' are  concerned. 

I would  now  point  out  that  it  is  perfectly  fea- 
sible  to  bring  the  silver  salt  into  the  same  physical 
condition  as  in  the  gelatine  bromide  in  collodion 
i emulsion  process,  but  then  the  dried  media  which 


holds  it  on  the  plate  are  physically  very  different. 
Gelatine  is  a colloidal  body,  separating  one 
particle  of  bromide  from  another  by  a wall  of 
matter  pierced  with  difficultly  by  the  water  of  the 
developing  solution.  The  collodion,  on  the  other 
hand,  is  a network  in  which  is  imprisoned  the  salts, 
which  are,  in  consequence,  readily  accessible  to  the 
active  reducing  power  of  the  developer.  The 
question  arises — What  effect  has  this  ? The  answer 
is  simple.  The  alkaline  developer  will  reduce 
silver  bromide,  which  has  not  been  acted  upon  by 
light,  in  an  almost  equal  degree  as  it  will  that 
which  has  been  acted  upon  by  light,  if  it  have 
free  access  to  it,  and  if  a powerful  retarding 
agent,  such  as  a soluble  bromide,  be  not  added 
to  it.  This  retarding  agent  checks  the  development, 
and  has  a tendency  to  destroy  the  previous  action 
of  light.  Owing  to  the  nature  of  the  gelatine,  it 
acts  as  a restrainer  and  not  a retarder  ; and  here  a 
smaller  quantity  of  bromide  need  be  used,  with  the 
result  that,  although  in  both  cases  the  physical 
nature  of  the  silver  salt  may  be  such  as  to  give 
the  extremest  sensitiveness,  yet,  in  the  one  case, 
the  effect  produced  by  light  is  greatly  destroyed,  and 
in  the  other  very  little;  hence,  probably,  the  great 
cause  of  difference  in  rapidity  of  the  two  processes. 
With  collodion,  however,  we  can  ^et  a physical 
condition  of  the  bromide  which  is  different  from  any 
which  can  be  obtained  in  gelatine,  as  far  as  my 
experience  goes  ; that  is,  we  can  get  a particular 
state  in  which  it  will  answer  to  the  vibration  of 
rays  of  the  lowest  refrangibility.  During  five  years, 
this  physical  condition  of  silver  bromide  has 
occupied  my  attention,  and,  in  my  Bakerian  lecture 
to  the  Royal  Society  for  this  year,  I have  fully  de- 
scribed the  means  of  producing  this  peculiar  state 
of  the  bromide.  It  would  be  too  long  to  consider 
this  point  here  ; it  is  sufficient  to  say  that,  by  pre- 
paring a very  dilute  collodion  emulsion,  in  the  first 
instance,  with  a large  excess  of  acid,  this  physical 
state  can  be  arrived  at.  I will  show  on  the  screen 
the  kind  of  bromide  usually  obtained,  and  now  I 
show  the  other  variety,  which  is  of  a green-blue 
colour.  The  one,  by  its  colour,  we  should  guess, 
can  only  be  sensitive  to  the  blue  and  violet  rays,  and 
a little  in  the  green,  while  the  other  ought  to  be 
sensitive  to  red,  since  a great  deal  of  the  red  of  the 
light  is  absorbed,  and,  where  there  is  absorption, 
work  of  some  kind  must  be  done. 

Here  we  have  photographs  of  the  solar  spectrum, 
which  have  been  taken  on  this  salt.  The  limits 
of  the  visible  spectrum  lie  between  about  wave- 
length 39,000  and  76,000  tenth  millimeters.  The 
part  I have  photographed  extends  below  the 
visible  spectrum,  and  lies  between  76,000  and 
200,000  tenth  millimeters,  or  we  have  photo- 
grafjhed,  with  wave-lengths  of  radiation  which 
lie  more  than  three  times  below  the  red  than 
the  distance  of  the  visible  spectrum.  The  map  I 
hand  round  is  taken  from  measurement  from  photo- 
graphs of  the  solar  spectrum,  made  by  means  of 
a defraction  grating,  and  shows  in  detail  their 
continuous  spectrum  from  76,000  and  10,500 
tenth  millimeters.  Beyond  that,  at  present,  I 
have  not  mapped  with  this  grating,  as  the  light  is 
very  feeble  at  the  best  of  times.  With  the 
prismatic  spectrum,  the  limit  reached  is  that 
already  stated,  viz.,  about  200,000  tenth  milli- 
meters. The  application  of  this  process  is  already 
bearing  fruit.  Major  Festiiig  and  I arc  ex- 
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amining  different  colourless  bodies,  such  as  the 
alcohols  and  others,  and,  I doubt  not,  from  what 
we  have  already  got,  that  the  chemist’s  view  of  com- 
pound radicals  will  be  confirmed  by  results  of  spec- 
troscopic analysis  in  the  infra-red  portions  of  the 
spectrum. 

I have  now  to  call  your  attention  to  the  result  of 
a research  made  on  the  undeveloped  photographic 
image ; and  I trust  that,  in  doing  so,  it  may  not  be 
thought  that  I am  speaking  too  much  of  my  own 
work.  My  excuse  is  that  I believe,  in  time,  it 
will  bear  fruit  in  the  hands  of  someone,  and  may 
greatly  enlarge  the  scope  of  photography.  The 
result  obtained  was  that  the  photographic  image, 
which  is  primarily  produced  on  the  plate  by  means 
of  the  splitting  up  of  the  silver  salt  into  a lighter 
molecule,  and  some  halogen,  such  as  bromine  or 
iodine,  is  rendered  non-developable  by  means  of 
oxidising  agents  such  as  bichromate,  permangan- 
ate of  potash,  hydroxyl,  ozone,  nitric  acid,  and  so 
on.  It  matters  not  whether  the  image  be  produced 
on  a collodion  or  gelatine  film,  or  on  paper,  the 
result  is  precisely  the  same.  The  immersion  of  an 
exposed  plate  in  an  oxidising  solution  will  totally 
destroy  the  developing  capacity  of  the  image. 

This  oxidation  of  the  image,  I also  proved,  goes 
on  in  ordinary  atmospheric  conditions,  more 
especially  under  the  influence  of  light.  Thus  we 
have  a simple  explanation  of  what  is  known  as 
solarisation.  You  must  picture  to  yourselves  light 
acting  on  the  salt,  first  to  split  its  moleeules  up, 
into  its  components  already  indicated,  and  light 
stni  further  acting,  and  causing  the  smaller  silver 
molecule  thus  formed  to  beeome  oxidised,  and  re- 
fusing to  develop.  The  oxidisation  is  best  affected 
by  the  red  rays  and  ultra-red.  An  examination 
of  a solarised  plate  in  most  cases  shows  a decided 
“blueing”  of  the  salt,  which  means  that  the  red 
rays  are  absorbed,  and  can,  therefore,  do  work 
upon  them.  Some  careful  researehes  showed 
that  to  this  oxidation  might  be  properly  ascribed 
the  reversing  action  of  the  red  rays  on  the  Da- 
guerrotype  plate,  so  long  ago  described  by  Draper 
and  others,  when,  after  a short  preliminary  expo- 
sure, it  was  placed  in  the  spectrum.  This  was 
found  to  be  the  case,  and  the  same  result  was 
produced  with  silver  bromide,  in  collodion — 
in  the  form  sensitive  to  red  light.  This  oxida- 
tion of  the  silver  salt,  which  had  been  acted 
upon  by  light,  caused  me  to  try  if  the  coloured 
spectrum  produced  by  Becquerel  and  Victor  de 
Niepce  would  be  due  to  this  cause.  The  results  I 
have  already  communicated  in  a note  to  the 
Eoyal  Society.  The  colours  obtained  under  these 
circumstances  are  true  pigments,  and  not  the  results 
of  interferenee,  as  was  formerly  held ; in  fact,  by 
transmitted  light,  when  taken  on  collodion,  the 
colours  are  as  marked  as  when  viewed  by  reflected 
light. 

Time  flies  so  rapidly  that  it  is  necessary  I should 
hurry  on  to  printing  processes,  one  of  which  is  new 
in  almost  every  particular,  and  which  is  absolutely 
permanent.  Mr.  W.  Willis,  jun.,  found  that  he 
could  obtain  an  image  in  platinum  black,  by 
means  of  development,  if  he  sensitised  his  paper 
with  ferric  oxalate  with  which  was  mixed  a solution 
of  chloro-platinite  of  potassium.  The  action  of 
light  on  this  paper  is  to  reduce  the  ferric  salt  to 
the  ferrous  state,  and,  when  the  ferrous  salt  is  in 
solution,  the  platinous  salt  is  reduced  by  it.  By 


floating  the  exposed  paper  on  a solution  of  neutral 
potassium  oxalate,  which  is  a solvent  of  the  ferrous 
oxalate,  the  platinum  salt  in  contact  with  it  is  , 
immediately  reduced  to  the  metallic  state,  and 
an  image  is  thus  built  up.  Through  the  kind-  ! 
ness,  and  with  the  aid  of,  Mr.  Berkeley,  of  the 
Platinotype  Company,  I am  able  to  demon- 
strate this  process  to  you  with  effect.  The 
sheets  of  paper  have  been  i)reviously  exposed  to 
light  beneath  a negative,  and,  by  floating  them 
on  a hot  solution  of  the  neutral  potassium  oxalate, 
the  image  at  once  flashes  out.  To  fix  the  prints, 
they  are  immersed  in  dilute  hydrochloric,  which 
dissolves  away  any  ferric  oxalate  there  may  be,  and 
also  gets  rid  of  any  oxalate  of  lime  which  may  be 
formed. 

The  sensitiveness  of  this  process  is  about  four 
times  that  of  the  ordinary  silver  printing  process, 
and  this  has  enabled  direct  enlargements  to  be 
made  by  means  of  the  electric  light.  The  beauti- 
ful prints  which  you  see  on  the  wall  are  specimens 
taken  in  America,  the  time  of  exposure  varying. 

I believe,  between  ten  minutes  and  half  an  hour, 
These  prints  are  purposely  rather  feeble,  as  they 
are  meant  to  be  a basis  for  working  upon  with  the 
brush.  To  my  mind,  the  platinum  process  is  th» 
greatest  advance  in  printing  that  has  been  made 
for  many  years,  and  one  great  feature  in  it  is  its 
permanence. 

I have  another  printing  process  which  I should 
also  like  to  demonstrate  to  you,  though  it  is  in  a 
somewhat  imperfect  state,  and  is  waiting  for 
someone  to  improve  it.  It  is  based  on  the  reduc- 
tion of  silver  bromide  which  has  been  exposed  to 
light  by  ferrous  oxalate,  a discovery  which  is  also 
due  to  Mr.  Willis,  and  almost  simultaneously  by 
Mr.  Carey  Lea,  of  Philadelphia.  This  developer, 

I may  remark,  is  often  employed  for  gelaBne 
plates,  and  for  collodion  emulsion  plates.  I 
know  nothing  better.  It  is  an  extremely  vigorous 
developing  agent,  and  gives  wonderful  black  tones 
to  a negative.  Another  advantage  it  has  is  that  it 
does  not  stain  paper  permanently  which  may  be 
immersed  in  it.  A little  diluted  hydrochloric  acid 
speedily  clears  the  iDaper  of  all  colour,  and  leaves 
it  in  its  pristine  whiteness. 

The  process  was  one  which  gave  me  some  trouble, 
as  I wished  to  adapt  it  to  the  self-recording  instru- 
ments used  at  Kew.  After  many  experiments, 
with  the  details  of  which  I will  not  weary  you,  it 
was  found  that,  by  forming  a bromoiodide  of  silver 
in  the  pores  of  the  paper,  a print  would  be  easily 
obtained.  The  paper  is  first  immersed  in  a solu- 
tion of  soluble  bromides  and  iodides,  and,  when 
dried,  it  is  floated  on  a bath  of  silver  nitrate,  and 
then  thoroughly  washed.  When  dried,  it  is  exposed 
behind  a negative,  twenty  or  thirty  seconds  to  gas- 
light being  sufficient.  It  is  next  immersed  in  a 
weak  solution  of  ferrous  oxalate,  and  gradually  the 
image  is  built  up.  The  slower  the  development, 
the  more  the  image  is  on  the  surface.  A little 
sizing  on  the  face  of  the  paper  would  improve 
matters.  When  well  washed,  it  is  treated  with  a 
little  dilute  hydrochloric  acid,  and  can  then  be 
toned  with  platinum,  gold,  iridium,  and  so  on, 
any  colour,  up  to  a sepia  colour,  being  obtainable. 
The  print  is  treated  with  dilute  ammonia,  and 
then  fixed  in  hyposulphite  of  soda,  and  finally 
washed.  As  to  the  permanenee  of  these  prints,  I 
believe  it  to  be  great,  as  there  is  no  organic  com- 
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pound  of  silver,  such  as  albumenate,  which  is 
really  the  great  source  of  the  deterioration  of 
silver  prints.  We  have  nothing  but  metallic 
silver  present,  and  the  metal  with  which  the  tone 
is  given.  The  elimination  of  the  hyposulphites  of 
soda  and  silver  can  be  much  more  effectually 
carried  out  than  with  albumenised  paper,  as  it  is 
more  porous.  Calotype  pictures  fade  less  than 
albumenised  prints,  and  hence  I am  hopeful  regard- 
ing the  permanence  of  the  process.  I may  say 
that  prints  on  a gelatinised  surface,  and  on  albu- 
menised surface,  can  be  obtained  similarly,  and 
answer  fairly  well. 

At  your  meeting,  when  Mr.  Spiller  read  his 
paper,  he  gave  an  account  of  the  Woodbury  process, 
and  that  I need  not  repeat  now.  It  is  sufficient  to 
say  that  I hear  of  a modification  of  it  introduced 
abroad  by  Mr.  Woodbury,  and  another  at  home  by 
Mr.  L.  Warnerke.  Both  these  modifications  consist 
in  avoiding  the  necessity  of  resorting  to  hydraulic 
pressure  to  make  the  moulds  from  which  the  prints 
are  taken.  The  present  state  of  the  process  is  this  : 
a print  from  a negative  is  taken  on  carbo-gelatine 
tissue,  and  the  image  developed  on  a perfectly  flat 
glass.  When  dry,  Mr.  Woodbury,  in  his  modifica- 
tion, covers  it  with  tin  or  lead  foil  in  a very  simple 
manner.  He  makes  this  the  bed  of  an  electro 
deposit,  and,  after  filling  it  in  and  backing  with  a 
proper  backing,  the  gelatine  matrix  is  removed, 
and  the  electro  is  then  ready  to  be  filled  with 
liquid  gelatine.  Paper  is  next  superposed,  and 
the  excess  of  fluid  gelatine  squeezed  out  by 
means  of  another  fiat  surface  placed  over  the 
paper.  The  gelatine,  when  set,  adheres  to  the 
paper,  and  the  print  is  removed  and  dried,  giving 
a mechanical  print,  as  by  the  old  Woodbury 
method.  Mr.  Warnerke,  instead  of  taking  an 
electro,  uses  Spence’s  metal  for  making  a cast,  and 
prints  from  this  cast.  Either  of  these  modifica- 
tions will  enable  any  and  every  photographer  to 
print  his  photographs  by  this  process,  without 
being  dependent  on  any  second  party  for  their 
production.  I look  forward  most  hopefully  to  this 
simple  method  of  mechanical  printing,  believing 
that  it  will  materially  alter  the  status  of  one 
branch  of  photography. 

The  Autotype  Company  have  kindly  sent  some 
specimens  of  their  photo -mechanical  printing,  the 
details  of  which  I need  not  describe,  as  it  is  not 
new ; but  the  work  turned  out  from  the  printing 
press  is  now  far  superior  to  anything  that  has  been 
done  of  late  years. 

Another  printing  process  which  is  useful  to 
engineers,  architects,  and  those  of  like  professions, 
is  the  ferro-prussiate  process,  which  depends  on  the 
change  of  colour  of  a mixture  of  a ferric  salt,  and 
ferricyanide  of  potassium,  when  exposed  to  light. 
The  blue  colour  so  obtained  is  almost  insoluble  in 
water,  and  the  unchanged  sensitive  salt  is  washed 
out  by  its  immersion  in  water.  I have  to  thank 
Messrs.  Marion  and  Co.,  for  these  specimens,  which 
I now  show. 

Mr.  Warnerke  has  kindly  lent  me,  for  your  in- 
■ spection,  samples  of  his  photo- engraving  process 
on  copper;  finer  specimens  I have  never  seen.  We 
' have,  first,  the  original  engraving ; second,  the 
) photo-engraved  plate  ; and,  third,  the  impression 
I from  such  a plate.  It  is  impossible  almost  to  dis- 
I tin guish  the  reproduction  from  the  original.  The 
! process  used  is,  I believe,  an  asphaltum  process, 


and  certainly  gives  most  excellent  results.  We 
shall  probably  learn  more  about  the  process  in  the 
future. 

An  adaptation  of  another  material  to  photo- 
graphy deserves  passing  mention.  At  the  last 
meeting  of  the  Photographic  Society,  Mr.  War- 
nerke, and  Lieut.  Darwin,  R.E.,  both  showed 
examples  of  the  mode  of  utilising  a luminous 
image  taken  on  a phosphorescent  plate  in  the 
camera,  or  by  allowing  light  to  pass  through  a 
negative  on  to  it.  A surface  so  impressed  is  simply 
put  in  contact  with  a sensitive  plate  for  a few 
seconds,  and  the  image  developed.  I pass  round 
some  examples  kindly  furnished  by  Lieut.  Darwin. 

Another  adaptation  of  phosphorescence  is  to  the 
formation  of  a photometer.  The  stronger  the 
light  acting  on  a phosphorescent  surface,  the 
brighter  it  glows  in  the  dark,  and  Mr.  Warnerke 
has  shown  that  the  intensity  of  the  incident  light 
can  be  readily  ascertained  by  finding  what  thickness 
of  semi- opaque  material  extinguishes  to  the  eye 
the  luminosity  of  the  phosphoresence.  On  this  he 
has  based  a new  actinometer  for  use  by  photo- 
graphers, and  since  the  radiations  existing  in  day- 
light, and  which  are  principally  active  in  impress- 
ing the  photographic  image,  are  nearly  the  same  as 
stimulate  the  phosphorescent  material  used,  the 
principle  is  correct,  and  is  an  advance  in  the  right 
direction,  more  particularly  as  the  actinometer  is 
not  dependent  in  its  action  on  any  particular  time 
for  exposure  of  the  sensitive  surface  to  light. 
Where  rapid  plates  are  employed,  an  actinometer 
is  absolutely  essential.  The  completed  instrument 
and  its  component  parts  I hand  round  for  inspec- 
tion. 

I cannot  but  feel  that  what  I have  so  rapidly 
sketched  has  been  imperfect,  but  I have  done 
my  best  in  the  time  at  my  disposal.  In  look- 
ing to  the  future  of  photography,  I see  several 
goals  to  aim  at.  The  first  is  photography  in 
natural  colours,  regarding  which  I am  rnore 
sanguine  than  most.  There  is  no  theoretical  objec- 
tion to  it.  It  has  been  objected  that  the  retina 
and  a photographic  plate  are  very  different  media, 
and  that  what  appears  as  colour  to  one  appears  as 
something  different  on  the  other.  Well,  though  I 
agree  to  the  difference  of  material,  I agree  to 
nothing  else.  Absolute  experiment  has  shown  that 
true  colours  can  be  produced,  and  that  the  colours 
so  produced  are  true  pigments.  If  they  can  be  ob- 
tained in  the  spectrum,  they  ought  to  be  obtained 
from  coloured  objects— and  even  this  has  been  done 
— and,  when  increased  sensitiveness  is  obtained, 
there  will  arrive  a time  when  anything  and  every- 
thing can  be  impressed  in  its  own  colouring.  ^ A 
less  difficult  goal  to  aim  at  is  to  give  local  intensity 
to  gelatino-bromide  negatives  ; and  the  third,  to 
obtain  even  better  printing  processes  than  already 
exist  ; and  my  thoughts  naturally  turn  to  the 
platinum  process  for  a further  advance. 

Eegarding  the  diaphote,  telephote,  or  whatever 
you  like  to  call  it,  I am  very  despondent.  I believe 
that  this  kind  of  photography  is  an  impossibility, 
for  the  reason  that  one  wire  can  never  ^ carry  an 
infinite  number  of  electrical  impulses,  which,  on  re- 
conversion into  chemical  energy  , shall  give  various 
gradations  of  light  and  shade  simultaneously  on  a 
surface.  The  ethereal  vibrations  giving  us  what 
we  call  light  are  unconstrained,  and  vibrate  on  the 
whole  of  an  exposed  surface.  These  vibrations. 
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when  converted  into  electrical  waves,  have  to 
vibrate  in  a wire;  hence,  I see  no  possibility  of 
success.  A multiplicity  of  conducting  wires  is 
evidently  impossible,  if  accuracy  be  required. 
The  best  that  can  be  hoped  for,  it  seems  to  me, 
is  that  a print  in  silver  or  carbon,  placed  at 
one  end  of  a wire,  may  be  reproduced  at 
the  other  by  some  method  which  will  closely 
approximate  to  Banes’s  system  of  telegraphy.  I 
again  assert  that — as  far  as  we  can  see  by  the  eye 
of  science  at  present — there  is  no  probability  of 
an  image,  reflected  in  a mirror  at  one  end  of  a 
wire,  being  reproduced  at  the  other  end  at  one 
operation.  Anything  short  of  this  would  not  be 
true  telephotography. 


DISCUSSION. 

Mr.  John  Spiller  said  it  was  a great  pleasm’e  to  him 
to  find  that  Captain  Abney  had  so  long  a list  of  novelties 
and  discoveries  to  bring  forward,  which  had  been  de- 
veloped in  the  brief  interval  since  he  read  the  paper  to 
which  allusion  had  been  made  ; in  fact,  photography 
might  be  said  almost  to  wear  a totally  new  complexion. 
The  platinotypes  exhibited  on  the  wall  were  very  beau- 
tiful, and  yet  the  process  was  only  in  its  infancy.  The 
platinotype  of  the  day  when  he  had  the  honour  of  ad- 
dressing them  was  only  a mixture  of  silver  and  plati- 
num, as  to  the  permanence  of  which  there  might  be  a 
question,  but  in  the  finished  results  brought  forward 
that  evening,  they  might  recognise  the  platinotype  as  a 
perfect  record,  which  .offered  promise,  at  any  rate,  of 
very  great  permanence,  and,  as  far  as  his  chemical 
knowledge  went,  it  must  be  regarded  as  a true  perma- 
nent process.  The  novelties  now  brought  forward  were 
of  two  kinds — improvements  in  old  processes  and  new 
discoveries.  He  was  glad  to  hear  from  Mr.  Warnerke’s 
hopeful  results  of  further  improvements  in  the  Wood- 
bury type  process,  also  to  find  that  the  autotype  process 
was  still  making  advances,  and  that  in  many  ways  old 
processes  were  moving  forward ; but  he  was  still  more 
encouraged  to  hear  of  a whole  list  of  new  directions  of 
research  in  which  Captain  Abney  himself  had  had  the  prin  - 
cipal  hand.  Perhaps  to  no  one  in  England  were  they  more 
indebted  for  several  new  and  promising  researches. 
Many  of  them  had  already  borne  fruit,  and  he  felt 
certain  that  in  the  future  some  grand  -results  would 
arise  out  of  the  interesting  researches  which  had 
necessarily  been  only  briefiy  alluded  to  that  evening. 
The  establishment  of  a more  satisfactory  system  of 
photometric  record  was  of  considerable  importance. 
They  found  from  the  day’s  papers  that  on  the  previous 
day  the  sun  shone  only  half  an  hour.  That  day  it  had 
been  shining  all  the  morning,  succeeded  by  an  afternoon 
of  a curious  hazy,  yellow  light,  which  must  have  given 
photographers  some  trouble.  That  was  obvious  to  the 
eye,  but  he  looked  forward  to  the  establishment  before 
long  of  a truly  scientific  method  of  photometric  record, 
by  which  they  would  know  for  certain  what  were  the 
qualities  of  the  rays  which  reached  the  surface  of  the 
earth,  and  the  duration  of  the  sunshine.  The  only  other 
point  he  would  allude  to — and  that  he  thought  might  be 
left  in  the  hands  of  the  Chairman  to  refer  to — was  the 
possibility  of  producing  photographs  in  colours.  It  was  a 
subject  to  which  he  had  given  considerable  attention,  and 
he  was  sure  the  meeting  would  like  to  hear  Mr.  Lockyer’ s 
opinion  on  the  possibilities  of  the  case.  In  common 
with  many  photographers,  he  had  seen  the  results  shown 
many  years  ago,  but  as  yet  it  must  be  acknowledged 
that  photography  in  colours  only  existed  in  the  future. 

A Member  suggested  that  photography,  especially  now 
that  it  had  become  almost  instantaneous,  might  be  of 
great  service  in  connection  with  medical  and  surgical 
science,  in  preserving  an  exact  record  of  the  appearance. 


either  of  diseased  parts,  or  of  the  general  appearance  of 
a patient,  say  after  a railway  accident,  or  in  hospitals. 

The  Chairman  said  it  seemed  to  him  a matter  of  ex  - 
ceeding  importance  that  practice  and  theory  went  so 
closely  hand  in  hand  in  this  particular  branch  of  work, 
and  it  was  to  be  hoped,  not  only  that  Captain  Abney 
would  go  on  with  increased  vigour  along  the  magnifi- 
cent path  he  had  chalked  out  for  himself,  but  that  others 
would  step  in  and  try  to  emulate  him,  and,  for  the  sake 
of  science,  the  sooner  they  did  so  the  better.  Some  few 
years  ago,  when  giving  a course  of  lectures  in  that 
place  on  a similar  subject,  he  had  to  point  out  how  the 
science  of  spectroscopy  was  indebted  to  photography, 
inasmuch  as  by  its  aid  they  secured  permanent  records 
of  the  various  phenomena  it  was  essential  to  investigate, 
and  he  then  ventured  to  prophecy  that  although  photo- 
graphy had  then  done  a great  deal  to  help  spectroscopy, 
the  time  would  come  when  spectroscopy  woMd  do  a 
little  to  help  photography.  Thanks  to  Captain  Abney, 
that  prophecy  was  already  being  fulfilled,  for  most  of 
his  residts  had  been  tested,  so  to  speak,  by  application 
to  the  spectrum,  either  at  one  end  of  it  or  the  other. 
And,  looking  back  to  the  old  records,  reading  those 
wonderful  papers  of  Draper’ s and  Herschell’ s,  printed 
between  the  years  1837  and  1843,  and  the  diagrams  in 
connection  with  them,  it  really  seemed  a pity  that  so 
much  time  should  have  been  lost ; it  was  enough  to  fill  the 
most  ardent  student  with  dismay,  that  what  seemed  now 
so  clear  and  simple — because  whole  fields  of  science  had 
been  investigated  since  then — should  have  taken  so  long 
a time  to  discover.  With  regard  to  the  future  of  photo- 
graphy, especially  in  the  direction  to  which  Mr.  Spiller 
referred,  he  should  be  daring  enough  again  to  utter  a 
prophecy.  He  was  quite  certain  that  photography  had 
yet  very  much  more  to  acquire  from  a careful  study  of 
the  spectrum  than  it  had  gained  already.  He  believed 
that  spectroscopy  would  before  long  show  those  who 
cared  to  study  it,  especially  in  connection  vdth  photo- 
graphy, that  the  idea  that  there  could  be  anyimpossibihty 
in  obtaining  natural  colours  on  a photographic  plate 
was  perfectly  absurd,  and  arose  only  from  our  ignorance 
of  the  human  eye.  Since  those  lectures  of  his  were 
delivered,  some  of  the  most  important  advances  had 
been  made  touching:  human  vision,  which  were  chro- 
nicled in  the  history  of  science ; he  refen-ed  to  the 
magnificent  work  of  Kronig.  If  you  read  between  the 
lines  of  the  work,  you  would  see  that  all  the  work  of  the 
human  eye  was  done  by  two,  or  possibly  three,  different 
sets  of  molecules.  They  had  already  become  familiar 
with  the  idea  from  Capt.  Abney’s  paper,  with  molecules 
which  absorbed  in  the  red,  and  those  which  absorbed  in 
the  blue,  and  so  on ; in  other  words,  photography  had 
advanced  from  a merely  chemical  to  a purely  physical 
standpoint;  and  when  they  got  the  purely  physiological 
standpoint  put  as  clearly  as  the  physical  standpoint  was 
now  being  put,  photography  in  colours  would  be_  one 
of  the  simplest  things,  both  to  imagine  and  achieve, 
which  men  of  science  could  conceive.  Another  thing 
which  must  strike  every  one  was  that,  as  these  molecular 
studies  advance,  photography  would  be  founding  new 
branches  of  chemistry  in  directions  where,  at  present, 
very  little  was  done.  Why  should  they  limit  themselves 
to  silver  ? If  these  molecular  groupings  which  you  got 
in  silver  were  real,  depend  upon  it  their  homologues 
existed  in  connection  with  every  other  chemical  element 
and  chemical  compound.  Not  being  a practical  photo- 
grapher, he  did  not  know  these  matters  in  detail,  but  if 
there  was  any  objection  to  silver,  no  doubt  copper 
would  do  as  well.  He  had  little  doubt  the  time  would 
come  when  photography  in  copper  would  be  quite  pos- 
sible ; whether  it  would  be  desirable  was,  of  course, 
another  matter.  The  point  of  his  remarks,  however, 
was  that  photography  was  going  on  hand  in  hand  with 
physical  science,  and  the  two  advancing  side  by  side 
along  the  road,  they  were  bound,  in  the  long  run,  not 
only  to  make  the  art  much  more  beautiful,  but  to  make 
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the  region  of  pure  science  a pleasure  and  delight  to 
every  one  who  looked  at  a photograph. 

: Lord  Alfred  Churchill,  on  the  part  of  the  Council  of 

: the  Society,  begged  to  thank  Captain  Abney  very  much 
I for  his  excellent  paper,  and  charming  illustrations. 

I He  was  not  competent  to  speak  on  the  scientific  aspect 
of  the  question,  and,  therefore,  would  not  attempt  it. 

I It  was  true  that  some  years  ago  he  studied  photography 
a Little  for  his  own  amusement,  but  that  was  in  days  of 
! the  wet  process,  and  dirty  fingers ; and,  consequently, 
he  gave  it  up,  but  he  felt  very  much  incKned  to  take  it 
up  again  under  this  new  process  of  dry  plates.  He  was 
very  glad  to  hear  so  confident  an  opinion  expressed  both 
by  Captain  Abney  and  the  Chairman,  that  photography 
in  colours  was  probable. 

The  vote  of  thanks  having  been  passed. 

Captain  Abney  said  he  had  only  one  duty  to  perform, 
and  that  was,  to  ask  the  meeting  to  thank  the  gentle- 
men who  had  so  kindly  rendered  him  their  assistance  by 
sending  specimens,  viz.,  Mr,  Barclay,  Mr.  Warnerke, 
Mr.  Grale,  and  Mr.  England. 


MISCELLANEOUS. 


THE  MINT. 

The  following  is  an  abstract  of  the  tenth  annual  re- 
port of  the  Deputy-Master  of  the  Mint,  which  has 
lately  been  issued  : — 

The  gold  coinage  of  the  year,  which  only  occupied  a 
part  of  the  month  of  December,  has  been  insignificant, 
while  the  amount  of  silver  coined  has  hardly  exceeded 
the  average,  and  the  bronze  coinage,  though  larger  than 
in  1878,  has  not  been  so  great  as  in  the  two  preceding 
years.  The  continued  absence  of  a demand  for  gold 
coin  has  enabled  the  Mint  to  execute  the  whole  of  the 
work  devolving  upon  it,  with  the  exception  of  one 
colonial  coinage  entrusted  to  a pi’ivate  firm.  Had  the 
demand  for  gold  been  noimal,  it  would,  no  doubt,  have 
been  necessary,  as  in  former  years,  to  make  provision 
for  the  execution  of  a large  part  of  the  bronze  coinage 
by  contract;  but  the  depression  of  trade  during  the 
greater  portion  of  the  year  had  its  natural  effect  upon 
the  requirements  of  the  country,  and  the  gold  coin  in 
circulation,  with  a small  amoimt  imported  from 
Australia,  was  sufficient  to  meet  the  wants  of  the  Bank 
of  England. 

The  coins  struck  during  the  year  1879,  were  of  20 
difl'erent  denominations. 

The  total  number  of  pieces  struck  at  the  Mint  was 
30,050,344,  as  against  24,491,230  in  1878,  and  their 
value,  real  or  nominal,  £662,664  3s. 

The  total  number  of  British  coins  struck  during  the 
year  was  27,800,344,  and  their  value  as  follows:  — 
Gold,  £37,613  10s. ; silver,  £567,125  9s.  5d. ; bronze 
£45,550  3s.  7|d. 

The  demand  for  gold  coin  during  the  year,  as  already 
shown,  has  been  very  small,  no  gold  having  been  sent 
in  for  coinage  by  the  Bank  of  England  until  the  month 
of  November.  This  is  the  more  remarkable,  as  the  con- 
signments of  sovereigns  from  the  Sydney  and  Melbourne 
Mints  received  at  the  Bank  were  smaller  by  more  than 
a million  than  those  of  1878,  which  had  themselves 
shown  a falling  off  of  a million,  as  compared  with  the 
importations  of  the  previous  year.  The  amount  of 
Australian  sovereigns  received  was  £1,617,000,  as 
against  £2,773,000  in  1878,  and  cannot  be  held  to  have 
had  any  appreciable  effect  upon  the  circulation.  The 
coinage  of  gold  was  resinned  in  Jannary,  1880,  and  was 
continued  until  the  end  of  March  last. " 


The  amount  of  silver  coin  struck  during  the  year  was 
£567,125,  as  against  £614,426  in  1878,  and  £407,822  in 
1877,  and  the  amount  issued  was  £618,800.  Of  this 
amount  £153,430  was  sent  to  the  Bank  of  England, 
£130,000  to  the  Bank  of  Ireland,  and  £298,470  to 
Colonies,  £32,400  was  shipped  for  the  use  of  Treasury 
chests  abroad,  and  £4,500  in  threepences  was  sold  direct 
to  banks  and  private  persons.  No  silver  coin  was  issued 
to  Scotch  banks.  The  total  issues  of  threepences 
amounted  to  £37,220,  as  against  £30,425  in  1878,  and, 
as  in  previous  years,  persons  applying  for  small  sums  in 
coins  of  that  denomination  were  referred  to  a London 
bank,  which  requested  to  be  relieved  of  a surplus  stock. 

The  nominal  value  of  the  half-crowns  issued  during 
the  year  was  £151,550,  and  the  total  amount  of  those 
coins  put  into  circulation  since  1874,  when  their  coinage 
was  resumed,  has  thus  been  increased  to  £827,150. 

The  issues  and  withdrawals  in  Ireland  have  again 
been  very  considerable,  and  show  that  the  renewal  of 
the  silver  coinage  in  that  part  of  the  United  Kingdom 
has  proceeded  satisfactorily  during  the  past  year.  The 
amount  issued  has  been  rather  less  than  in  1878,  when 
systematic  arrangements  for  improving  the  condition  of 
the  silver  coinage  in  Ireland  were  first  adopted  by  the 
banks,  while  the  amount  withdrawn  has  been  more  than 
doubled. 

In  Scotland,  on  the  other  hand,  where  steps  were 
sooner  taken  to  renew  the  silver  coinage,  and  where 
both  issues  and  withdrawals  since  1872  have  usually 
been  considerable,  no  coin  has  been  issued  or  withdrawn. 
This  change  is,  no  doubt,  to  be  explained  by  the  con- 
tinued depression  of  trade,  and  by  the  satisfactory  state 
of  the  coinage  consequent  upon  the  withdrawals  of  worn 
coin  in  former  years. 

The  demand  for  Imperial  silver  coin  has  been  greatly 
stimulated  in  colonies  by  the  arrangements  sanctioned 
by  their  lordships  at  the  beginning  of  the  year,  under 
which  this  department  has  been  authorised  to  pay  all 
expenses  connected  with  the  carriage  of  new  silver  and 
bronze  coin  to  colonies,  and  of  worn  coin  to  the  Mint  or 
one  of  its  branches.  The  amount  of  new  silver  coin 
shipped  to  colonies  in  1878  was  only  £69,950,  whereas 
in  1879  it  rose  to  £298,470,  no  less  than  £125,500  having 
been  sent  to  Victoria  alone,  and  £85,000  to  New  South 
Wales. 

The  average  market  price  at  which  standard  silver 
has  been  purchased  for  coinage  during  the  year  has  been 
52|d.  per  ounce,  so  that,  the  rate  at  which  silver  coin 
is  issued  by  the  Mint  being’  66d.  per  ounce,  the  seinor- 
age  accruing  to  the  State  has  been  at  the  rate  of  13^d. 
per  ounce,  or  24if  per  cent.  In  1878  the  average  price 
at  which  silver  was  purchased  by  the  Mint  was  50-r^d. 
per  ounce,  and  the  rate  of  seignorage  3 If  per  cent.  The 
rate  of  seignorage  in  1879,  therefore,  was  nearly  7 per 
cent,  less  than  in  the  previous  year. 

Notwithstanding  that,  since  the  introduction  of  the 
bronze  coinage  in  1860,  a total  amount  of  £1,446,000 
has  been  issued  to  the  public,  or  nearly  three  times  the 
amount  of  the  old  copper  coin  withdrawn  from  circula- 
tion, the  demand  for  bronze  coin  has  as  yet  shown  but 
little  tendency  to  decrease. 

It  will  be  seen  that  the  issues  in  1879  have  amounted 
to  £38,570  as  against  £39,205  in  1878.  Of  this  amount 
£28,050  consisted  of  pence,  £7,735  of  half-pence,  and 
£3,185  of  farthings,  so  that  the  issue  of  pence  has  ex- 
ceeded that  of  the  previous  years,  while  that  of  half- 
pence and  farthings  has  been  rather  less.  There  has 
been  no  suspension  in  1879,  as  in  some  previous  years, 
of  the  issue  of  bronze  coin  in  the  metropolitan  districts, 
but  from  September  to  December  last  applicants  for 
coin  from  the  north  of  England  were  referred  to  a 
banking  firm  at  Newcastle-on-Tyne,  which  had  inti- 
mated that  it  held  a stock  in  excess  of  its  own  require- 
ments. 

The  bronze  metal  purchased  dui’ing  the  year  amounted 
to  100  tons,  in  bars  ready  for  coinage. 

The  only  colonial  coinage  executed  by  the  Mint 
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during  the  year  was  a silver  and  bronze  coinage  of 
twenty,  ten,  five,  and  one -cent  pieces  for  the  G-overn- 
ment  of  Hong  Kong,  of  the  nominal  value  of  £10,000. 
A silver  coinage  for  the  Government  of  the  Straits 
Settlements,  of  the  nominal  value  of  £8,333,  and  con- 
sisting of  twenty,  ten,  and  five-cent.  pieces,  was  ex- 
ecuted by  Messrs.  Kalph  Heaton  and  Sons,  of  Birming- 
ham, in  the  month  of  May,  with  the  sanction  of  their 
lordships,  and  under  the  supervision,  as  usual,  of  this 
department. 

The  general  account  shows  a net  loss  on  the  transac- 
tions of  the  Mint  during  the  year  of  £27,955,  as  against 
a loss  of  £51,543  in  1878. 

The  annual  profit  or  loss  to  the  Mint  on  its  operations 
depends,  in  a great  measure,  as  has  been  frequently  ex- 
plained, on  the  amount  of  silver  bullion  purchased  in 
each  year,  and  on  the  amount  of  worn  silver  coin  with- 
drawn from  circulation,  the  bullion  being  converted  into 
coin  at  a profit  to  the  State,  and  the  worn  coin  being 
purchased  at  its  full  nominal  value  and  re -coined  at  a 
loss.  The  pecuniary  results  of  each  year’s  transactions 
are  further  affected  by  the  amount  of  bronze  metal  pur- 
chased for  coinage,  and  rated,  as  shovm  in  the  “Bronze 
Coinage  Account,”  at  the  nominal  value  of  the  coin  to 
be  produced  from  it.  At  times  when  trade  is  expand- 
ing, therefore,  and  the  demand  for  silver  and  bronze 
coin  is  large,  the  profits  of  the  department  considerably 
exceed  its  expenses,  and  this,  it  may  be  hoped,  will 
generally  prove  to  be  the  case.  Of  the  eight  years 
which  have  elapsed  since  a “Profit  and  Loss  Account  ” 
was  first  compiled  in  the  present  form,  the  first  four 
show  a profit  varying  from  £98,313  in  1872  to  £26,435 
in  1874.  In  1876  there  wasalossof  £24,719,  which  was 
entirely  due  to  the  suspension  of  the  coinage  for 
nearly  five  months  in  consequence  of  a break-down  of 
machinery.  In  1877  there  was  a profit  of  £32,041,  and 
it  was  not  until  1878  that  the  effects  of  the  contraction 
of  trade  manifested  themselves  in  a falling  off  in  the 
demand  for  coin  and  a reflux  of  large  amounts  of  worn 
silver  to  the  Mint.  In  that  year,  and  in  1879,  as  above 
shown,  the  transactions  of  the  department  have  resulted 
in  a considerable  loss,  but  it  is  satisfactory  to  note  that, 
after  payment  of  superannuation  and  compensation 
allowances,  and  of  all  expenses  incurred  by  other  depart- 
ments on  behalf  of  the  Mint,  the  operations  of  the  last 
eight  years  show  an  average  annual  profit  of  £21,117. 
In  1879,  the  profit  on  the  coinage  of  silver  bullion  was 
only  £25,548,  as  against  £31,993  in  1878,  while  the 
loss  on  worn  silver  coin,  including  the  coin  withdrawn 
from  circulation  by  the  Sydney  and  Melbourne  Mints, 
was  £55,047,  as  against  £48,959  in  1878.  On  the  other 
hand,  however,  the  profit  on  the  bronze  coinage  was 
£35,396,  and  the  operations  of  1879  show  an  excess  of 
expenditure  over  receipts  far  less  considerable  than  that 
of  the  preceding  year. 


THE  PEODUCTION  AND  COMMERCE  OF  LAC. 

By  P.  L.  Simmonds. 

After  indigo  (the  aggregate  annual  export  value  of 
which  ranges  from  £2,000,000  to  £3,500,000),  another 
colouring  and  resinous  substancs — lac,  is  of  considerable 
importance,  being  also  attended  with  much  less  outlay 
in  the  production.  The  value  of  the  lac  products  ex- 
ported from  India  range  from  £500,000  to  £750,000. 
From  the  writings  of  Mr.  J.  E.  O’ Conor,  Dr.  Carter, 
Dr.  Brandis,  Mr.  G.  W.  StretteU,  Mr.  J.  McKee,  Mr. 
A.  H.  Blechynden,  Mr.  H.  A.  Crichton,  Mr.  Baden 
Powell,  and  others,  we  glean  a great  deal  of  information 
as  to  the  production,  manufacture,  and  commerce  af  lac. 

Lac  is  a resinous  incrustation  formed  on  the  twigs  and 
branches  of  various  trees  by  a small  insect,  the  Coccus 
lacca.  The  trees  on  which  it  seems  to  thrive  best  are, 
the  koosum  {Schleichera  trijugcc)^  and  the  pallas  or  dahk 


{Buiea  frondoscc)  ; but  it  is  also  found  ou  various  species 
of  Ficus,  Zizyplms,  and  others.  The  incrustation  formed 
by  the  insect  is  cellular,  of  a more  or  less  deep  red  or 
orange  colour,  semi-transparent,  and  hard,  breaking 
with  a crystalline  fracture.  The  substance  is  mainly 
formed  by  the  female  insects,  which  generally  largely 
outntimber  the  males.  Each  of  the  females  inhabits  a 
cell,  and  the  incrustation  seems  intended  to  serve  as  a 
nidus  or  protection  for  the  ovum,  and  for  the  larva  after 
it  has  been  hatchod. 

The  goodness  of  lac  in  commercial  estimation  depends 
upon  the  brightness  of  the  colour  and  the  thickness  of 
the  incrustation.  This  is  sometimes  nearly  half  an  inch 
thick,  completely  encircling  the  twig.  To  obtain  lac  in 
its  best  condition,  it  should  be  gathered  before  the  yoiing 
have  eaten  their  way  out  through  the  body  of  their 
mother.  If  the  lac  gatherer  delays  until  they  have 
effected  their  exit,  the  colouring  matter  is  much 
diminished,  and  the  resin  is  pierced  through  at  the  top. 
There  is  but  little  dye  to  be  obtained  from  the  lac  in 
this  condition.  As  there  are  two  evolutions  of  the  in- 
sect in  the  year,  so  there  are  generally  also  two  gather- 
ings, the  first  being  in  March,  and  the  second  in  October. 
Some  people,  it  is  said,  dip  the  lac -covered  twigs  in  hot 
water  to  kiU  the  yoimg  insects,  it  being  supposed  that 
a large  amount  of  dye  is  thus  secured. 

In  India,  lac  occurs  in  Bengal  and  Assam  (abundantly) , 
the  North  Western  Provinces  (sparingly),  the  Central 
Provinces  (abundantly),  the  Punjab,  Bombay,  Sind,  and 
Madras  (more  or  less  sparingly) , and  Burma  (abundantly 
in  some  places) . Lac  is  also  found  in  some  other  coim- 
tries  of  Southern  Asia,  viz.,  Siam,  Ceylon,  some  of  the 
islands  of  the  Eastern  Archipelago,  and  China;  Siamese 
lac  being  held  in  high  estimation.  In  India  the  best 
lac  is  obtained  from  Assam  and  Burma. 

The  quantities  produced  and  utilised  vary  greatly  in 
different  provinces,  according  to  circumstances,  certain 
forests  being  rich  in  lac,  which  has  hardly  been  touched, 
owing  to  difficulty  of  access  and  the  cost  of  carriage  to 
the  place  of  manufacture  and  port  of  shipment. 

All  the  districts  of  the  Central  Provinces  produce  lac, 
but  it  is  particularly  abundant  in  the  eastern  districts. 
Large  quantities  are  consmned  in  the  manufacture  of 
bracelets  (choories) , rings,  and  beads,  and  other  trinkets, 
worn  as  ornaments  by  women  of  the  poorer  classes ; but 
most  districts  also  export  it  to  a greater  or  less  extent. 
These  provinces,  at  a rough  guess,  could  readily  supply 
some  25,000  tons  of  stick-lac  annually. 

The  lac  insect  is  as  much  artificially  propagated,  or  as 
much  cultivated  as  any  other  raw  material  for  manufac- 
turing purposes.  The  operation  is  most  simple,  consist- 
ing merely  of  cutting  off  the  branch  of  an  old  tree,  with 
the  insects  on  it,  and  placing  it  on  the  branch  of  a fresh 
tree,  over  which  and  the  other  branches  the  insects  soon 
spread  themselves. 

In  its  raw  condition,  incrusted  round  the  twigs  of  the 
tree  on  which  the  insect  feeds,  lac  is  called , technically, 
stick-lac.  The  twigs  are  generally,  for  convenience  of 
transport,  brought  to  market  cut  up  in  lengths  of  two 
or  three  inches,  and  it  is  probable  that  a great  deal  of 
material  is  wasted  in  this  process. 

The  objects  of  the  manufacturer  are,  first,  to  separate 
the  resinous  incrustation  from  the  wood ; second, 
to  free  the  resin  from  the  colouring  matter ; third,  to 
convert  the  resin  into  what  is  called  shellac ; and  fourth, 
to  form  from  the  colouring  matter  cakes  of  dye  known 
as  lac -dye.  The  various  qualities  of  shellac  are  known 
by  different  names  and  marks,  and  there  is  a consider- 
able range  in  prices  from  fine  orange  to  livery,  garnet, 
native  leaf,  and  button.  The  last  quality  is  so  named 
from  the  lac  not  being  made  in  sheets,  but  dropped 
from  a height,  so  as  to  solidify  into  masses. 

In  Europe,  lac  is  chiefly  used  in  the  preparation  of 
varnishes,  and  by  hatters.  The  body  of  all  the  silk  hats 
in  common  use  is  rendered  stiff  and  waterproof  by  the 
liberal  application  of  a composition  of  shellac,  sandarac, 
mastic,  and  other  resins,  disolved  in  alcohol  or  naphtha 
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The  brim  is  always  imbued  more  thickly  than  the  body 
with  this  varnish.  Lac  is  also  extensively  used  in  the 
manufactm’e  of  sealing  wax,  which  is  formed  of  an 
I amalgam  of  shellac,  Venice  turpentine,  colophony,  and 
colouring  matter,  the  quantity  of  lac  used  being  equal 
to  that  of  all  the  other  articles  put  together.  Lac  also 
enters  largely  into  the  composition  of  lithographic  ink, 
and  in  the  preparation  of  lake,  the  colouring  matter 
being  precipitated  by  means  of  alum  or  oxide  of  tin. 

The  great  bulk  of  the  export  trade  in  lac  is  confined 
to  Calcutta,  which  is  the  entrepot  for  all  the  shellac 
(except  that  which  is  locally  used  up)  manufactured 
from  the  raw  material  supplied  from  the  forests  of 
Bengal,  as  well  as  those  of  Assam,  Oudh,  the  Central 
Pro\inces,  and  Burma.  The  latter  country  has  lately 
entered  the  field  as  a direct  exporter  to  foreign  countries, 
and  the  trade  of  that  province  will  undoubtedly  increase. 
The  two  largest  customers  for  Indian  lac  are  the  United 
Kingdom  and  the  United  States. 

The  appended  figures  show  the  receipts  of  lac  in  the 
last  five  years,  as  given  in  the  Board  of  Trade  returns ; — 


Imports  of  Lac  into  the  United  Kingdom.* 

From  India. 

Total  from  all 
quarters. 

Cwts. 

Value, 

Cwts. 

1874  .. 

60,944 

. . £584,647  . • 

71,319 

1875  .. 

80,929 

. . 775,0 / 0 . . 

86,211 

1876  .. 

93,001 

..  509,546  .. 

98,855 

1877  .. 

95,866 

76,628 

..  383,130  .. 

100,442 

1878  .. 

..  266,478  .. 

79,593 

There  are  a 

few  thousand  cwts.  of  lac  received  from 

the  Straits,  and  other  coimtries. 

The  following  figures  give  the  total  exports  and 

value  of  lac  of  aU  kinds  from  India  : — 

Cwts, 

Value. 

1874- 5 

1875- 6.., 

76,643 

103,538  .... 

128,712  .... 

254,011 

755,747 

1876-7.., 

536,976 

1877-8.. 

104,645 

362,084 

298,715 

1878-9.. 

91,423  .... 

The  proportion  of  the  lac  dye  and  the  resin  exported 

is  shown  in  the  following  retumf  : — 

Lac. 

Lac  dye. 

Cwts. 

Cwts. 

1870-1  . 

. 48,590 

12,500 

17,437 

1871-2  . 

. 58,368  .... 

1872-3  . 

. 50,837  .... 

10,507 

1873-4  . 

. 65,896  .... 

9,902 

1874-5  . 

. 68,264 

8,379 

1875-6  . 

. 92,915 

10,668 

1876-7  . 

.109,661 

19,051 

1877-8  . 

• 95jG/o  •••• 

9,570 

1878-9  . 

. 83,162 

8,261 

The  above  figures  are  for  the  financial  years,  ending 
31st  March. 

Lac  dye  is  now  of  very  minor  importance,  both  in  the 
eyes  of  manufacturers  and  shippers,  as  compared  with 
•shellac.  It  has  always  had  competitors  in  cochineal 
and  other  dyes,  but  lately  the  competition  of  mineral 
dyes  has  become  very  formidable.  These  aniline  dyes 
are  produced  so  cheaply,  and  are  worked  so  easily,  that 
they  threaten  to  supersede  the  use  of  most  vegetable 
dyes,  and  it  is  probable  that  the  prospects  of  Indian 
dyes  will,  before  long,  require  much  consideration  from 
the  State  and  aU  interested  in  them. 

The  export  duty  on  lac  was,  in  1875,  4 per  cent., 
button  lac  being  estimated  at  a tariff  value  of  £6  10s.  the 
cwt.,  and  shellac  at  £8.  On  the  14th  July,  1877,  the 
duty  was  altered  to  2s.  6d.  per  cwt.  on  button  lac,  and 
2s-  on  shellac.  On  the  27th  November,  1874,  lac  dye 
was  removed  altogether  from  the  list  of  duty -paying 
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articles.  In  India,  lac-dye  is  mostly  used  to  dye  silk, 
and,  to  some  extent,  it  is  also  employed  in  the  dyeing 
of  leather.  It  is  not  much  used  as  a dye  for  cotton,  on 
account  of  the  expense.  It  is  employed  in  England  for 
dyeing  cloth  scarlet,  as  it  yields  an  equally  brilliant 
colour  to  that  produced  by  cochineal,  and  one  less  easily 
affected  by  perspiration. 

The  colouring  matter,  which  amounts  to  10  per  cent, 
in  stick-lac,  is  reduced  to  5 per  cent,  in  shellac,  the  dye 
being  carefully  extracted. 


PRODUCTIONS  OF  THE  PROVINCE  OF  ANHUI, 
CHINA. 

Consul  Oxenham  states  that  many  fertile  regions,  for 
which  Wu-hu  is  the  natural  outlet,  have  begun  largely 
to  avail  themselves  of  the  facilities  offered  them  of 
purchasing  foreign  goods.  The  population  is  increasing 
rapidly,  and  new  houses  of  substantial  build  are  spring- 
ing up.  The  two  great  requisites  of  the  port  are  capital 
and  large  warehouses  ; the  first  for  ptirchasing  whole- 
sale the  natural  products  of  the  coimtry,  and  the  second 
for  storing  them ; as,  at  present,  large  quantities  of  rice, 
tea,  and  silk,  for  which  Wu-hu  is  the  natural  port,  are 
sent  to  Chinkeang  and  Shanghae.  The  productions  of 
the  province  of  Anhui  consist  of  cotton,  most  of  which 
article  is  retained  at  home.  A large  quantity  is  spun 
into  thread,  and  then  woven  into  cloth,  the  machinery, 
made  of  wood  and  worked  by  hand,  bearing  a rude 
resemblance  to  our  own.  Much  is  also  used  for  lining 
quilts,  coats,  and  trousers  used  by  all  except  the  very 
wealthy.  The  tea  chiefly  comes  from  Ching  Hsien  and 
Taiping  Hsien,  but  much  from  the  latter  place  is  diverted 
to  Kewkeang.  Huichow  also  produces  very  excellent  tea, 
and  a little  arrives  at  the  port  of  Wu-hu.  On  the 
north  of  the  river,  Linanchow  is  also  renowned  for  its 
tea,  but  it  is  exclusively  prepared  for  the  Chinese 
market,  and  is  forwarded  to  Chinkeang  and  Yanchow  in 
native  boats.  Coal  also  exists  in  many  parts  of  the 
province,  but  the  mandarins  refuse  to  allow  it  to  be 
worked.  The  silk  has  increased  largely,  though  the 
total  amount  does  not  reach  a high  figure.  The  country 
is  only  beginning  to  recover  from  the  effects  of  the 
Taiping  rebellion.  Many  rich  silk  districts  have  been 
completely  ruined,  and  trees  have  to  be  replanted  and 
grow  up,  and  population  supplied,  before  they  can  re- 
cover a little  of  their  former  importance.  The  recovery 
has,  however,  commenced,  and  the  opening  of  Wu-hu 
has  supplied  an  additional  impetus.  The  authorities 
are,  too,  interesting  themselves  in  promoting  the  plant- 
ing of  mulberries.  Foreign  opium  is  so  cheap  and 
abundant,  that  no  native  drug  is  consumed,  nor  is  it  even 
used  for  purposes  of  adulteration.  Very  little  is  grown 
in  the  province,  and  that  chiefly  in  the  north,  whence 
it  is  exported  to  Shantung  and  the  north  of  China. 

Tranquility  has  recently  prevailed  in  the  province, 
but  secret  societies  abound,  especially  among  the  immi- 
grants from  Huinan,  and  small  emeutes  occasionally  occur. 
In  one  case  the  Kolaohin  sect  attempted  a rising,  but 
were  immediately  put  down  without  trouble.  The  most 
remarkable  feature  is  the  constant  stream  of  immi- 
gration pouring  in  from  the  provinces  of  Hupei, 
Huinan,  and  Keangsi.  Anhui  was  one  of  the  chief 
battle  grounds  of  the  Taiping  rebellion,  and  in  the 
prefectures  of  Kinghwo  and  Kwangte,  90  per  cent,  of  the 
population  perished.  They  were  not  actually  cut  down 
and  slaughtered,  but  the  rebels  seized  their  young  men 
for  soldiers,  leaving  only  the  old  people,  the  women,  and 
the  children.  The  soil  thus  fell  out  of  cultivation, 
whilst  the  rebels  stopped  aU  supplies,  and  the  miserable 
inhabitants  perished  of  starvation.  Immigrating  is 
regarded  with  favour  by  the  authorities,  but  in  many 
parts  of  the  province  the  people,  especially  in  the  noi-th, 
sturdily  refuse  to  allow  other  provincials  to  buy  their 
land.  In  many  districts  women  are  so  scarce  that  the 
majority  of  the  men  have  to  live  in  forced  celibacy,  100 
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to  200  dollars  dcmaBded  by  parents  before  they 

will  allow  then-  daughters  to  leave.  Except  in  Kuang- 
tcchow.  where  tlie  desolation  is  said  yet  to  be  extreme, 
H.-vcn-U  uth.s  uf  the  laud  has  been  brought  again  under 
cultivutiou.  In  April  and  May,  many  ref ugees  from  the 
famin*-  districts  of  the  north  an’ived,  and  were  fed  and 
forwarded  ou  to  the  vacant  lands.  Rice  cultivation  was, 
however,  luifaniibor  to  them,  and  on  reports  of  bitter 
weat!i-  r in  the  north  prevailing,  many  returned.  In 
.Septeinlx*!-  and  October,  refugees  arrived  from  Hupei 
and  K'-aiig.si,  driven  out  by  the  floods.  Consul  Oxen- 
ham  mentions  tliat  the  Yangtze  poured  its  surplus  waters 
into  the  Wu-hu  creek  from  July  to  September,  inunda- 
ting an  extensive  tract  of  country.  The  crops  down  to 
th'-  river  were  entirely  destroyed,  but  more  distant 
districts  c«mtrived  to  harvest  three-tenths  of  their  crops. 
During  the  rest  of  tlie  year  the  people  supported  them- 
Hvives  i»n  tish,  but  not  till  January,  1879,  was  the  land 
fn-etl  from  water.  Inexliaustible,  however,  are  the 
d-viees  of  the  Chinese  for  extracting  a living  out  of  the 
ini>.st  unfavourable  circumstances.  In  their  ponds  they 
gmw  wati  r lilies,  the  .seeds,  flowers,  and  roots  of  which 
are  articles  of  commerce.  There  is  also  the  ling- 
chih  or  water  chestnut,  wliich  is  largely  consumed,  and 
« an  l»o  grown  in  a short  time  in  the  flooded  fields.  The 
n vemie  of  the  province,  taken  from  the  Chinese  Red- 
b'H.k,  amounts  to  8,836,604  toels.  An  estimate  by  the 
tithine-ottice  gave  18,000  famihes — say  85,000  persons 
— a>  the  population  of  Wu-hu.  Three  streets,  extend- 
inu-  l aeh  two  miles,  compose  the  city.  The  number  is 
large  ill  proportion  to  the  size  of  the  city,  but  so  many 
Chimv  crowd  into  one  house,  that  an  European 
.standard  can  hardly  be  said  to  apply. 


CORRESPONDENCE. 


Tci  j.aNI)  and  m RESOURCES. 

In  hpitc  of  Mr.  I’aler.'soirs  positive  “fact”  {Journal, 
v<il.  2H.  ]).  6u!'j,  I still  adliere  to  iny  original  statement. 
Mr.  r.iterv.n  s<  em.s  uever  to  have  heard  of  theTheista- 
r- vkir  mim-,  the  lu-st  situated  of  all,  and  one  of  the  most 
im].erf.ant  — c(  rtaiidy  far  more  important  than  Krisuvik 
.and  Ibngill,  whicli  he  ])laces  first  ou  his  Hst.  It  will 
ii‘<Miredly  he  huq)risiiig  news  to  the  inhabitants  of 
Thingeyjar.*^ysla  to  hear  that  he  has  “been  work- 
irig  during  the  past  year,”  and  is  “continuing  to 
Work.”  the  (h •po.'-ifs  of  1 llilSarnfimar,  Ki’aflanamar,  and 
Fremrin.'iinar. 

If  luis  given  me  great  ideasurc  to  find  that  my 
• ndeiiveiir.H  f..  promote  Aiiglo-lcelandic  commerce  are 
D aring  gor.d  fruit.  A veiy  influential  Icelander,  Herra 
I'.ggeri  ( iunnar.sson,  aia’ivcd  most  op2)ortunely  in  this 
'■  •intry,  1 < nt  upon  rem  wing  a trade,  which  has  been 
the  m.  ;i!,m  >,f  r.ai.siug  :it  Ic.ast  one  of  our  merchant 
f.inulie-  to  th>-  j.eerage.  lUr.  Guimarsson  has  already 
r..n- p.ii,  .1  w \.  ral  iuipoi  t.ant  contracts,  and  I am  every 
day  D ing  a^ki  d for  introductions  to  liim,  arising  out  of 
tn\  h ft.  r in  flie  ^ of  the  I'lth  inst. 

I n j»h  I vident  e of  the  ]irf)gressive  spirit  which  is 
njurn.'iting  the  h i landers  since'  llu'ir  emancipation  in 
ha.H  hcen  ohligingly  communicated  to  me  by 
M«ssrs.  Ilnrrild  and  .Sons.  llcrra  Sigmfindr  Gu'S- 
mundH.<ton,  a leading  ]>rintcr  in  Reykjavik,  has  been 
hen-,  studying  our  jirinting  machinciy,  and  hasretui’ued 
home  with  the  fir,-.t  cylinder  j)Hnting  machine  that  has 
imti  r«'<l  Ireland,  fitfrd  with  self-acting  sheet  delivery, 
nnd  over}-  mcKlcm  ini])rovcmcn[.  He  fdso  provided 
hinnirlf  with  lyjx' - f Knglish  mannf.ictnro. 

In  conclusion,  jx'imit  me  to  state  that  I am  credibly 
informed  that  Iceinnd  moss  ccrt.'iiidy  has  been,  and 
probably  .still  i.s,  exported  in  small  quantities  from 


Reykjavik.  It  seems  likely,  therefore,  that  the  drug 
was  first  brought  to  our  notice  by  the  Icelandic  traders 
of  the  Middle  Ages,  and  thus  acquired  a name,  which 
has  since  lost  much  of  its  significance. 

Charles  G.  Waenfoed  Lock. 

46,  Charing-cross,  22nd  May,  1880. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  May  31st... Society  for  the  Protection  of  Ancient  Build- 
ings (at  the  House  op  the  Society  of  Arts),  3 p.m. 
Conference  on  “ The  Eestoration  of  the  West  Front  of 
St.  Mark’s,  Venice.” 

Royal  Geographical,  University  of  London,  Burlington- 
gardens,  W.,  2 p.m.  Annual  Meeting. 

Tuesday,  June  1st... Royal  Institution,  Albemarle-street,  W., 
3 p.m.  Mr.  Fiske,  “ American  Political  Ideas.” 
(Lecture  HI.) 

Biblical  Archaeology,  9,  Conduit-street,  W.,  8j  p.m. 

Zoological,  11,  Hanover-square,  W.,  8g  p.m. 

Wednesday,  June  2nd... Entomological,  11,  Chandos-street,  W., 
7 p.m. 

Public  Analysts,  Burlington-house,  W.,  8 p.m.  1.  IVIr. 
E.  P.  Perkins,  “ The  Determination  of  Organic  Carbon 
in  a Water  Residue.”  2.  Mr.  G.  W.  Wigner,  “Note 
on  the  Analysis  of  some  samples  of  Chian  Turpentine.” 
3.  Mr.  G.  W.  Wigner,  “ The  Relation  of  the  Scale  of 
Baume’s  Hydrometer  for  Liquids  heavier  than  Water 
to  the  Specific  Gravity.”  4.  Mr.  C.  Heisch,  “The  Acts 
Regulating  the  Sale  of  Poisons  and  Poisonous  Colours 
in  Sweden.” 

Archaeological  Association,  32,  SackviUe-street,W.,8p.m. 
1.  Mr.  Alf.  C.  Erier,  “ Supposed  Birth-place  of  St. 
Cuthbert.”  2.  Mr.  C.  W.  Dymond,  “ Cup  Markings  on 
Burley  Moor.” 

Obstetrical,  53,  Bemers-street,  Oxford-street,  W.,  8 p.m. 

Telegraph  Engineers,  25,  Great  George-street,  S.W.,  8p.m. 
Dr.  C.  William  Siemens,  “The  Dynamo-Electric  Current 
in  its  application  to  Metallurgy,  to  Horticulture,  and  to 
the  transmission  of  Power.” 

Thursday,  J une  3rd. . .Antiquaries,  Burlington-house,  W.,  8^  p.m. 

Royal,  Burlington  House  (Election  of  Fellows),  4 p.m. 

Linnean,  Burlington-house, W.,  8 p.m.  1.  Mr.  P.  Herbert 
Carpenter,  “ The  Genus,  Solanocrinus  Goldfus,  and  its 
Relations  to  Recent  Comatulae.”  2.  Mr.  Marcus  M. 
Hartog,  “ The  Anal  Respiration  in  the  Zoeae  Larvae  of 
the  Decapods.”  3.  Dr.  Prancis  Day,  “The  Specific 
Identity  of  Scomber  punctatus,  Conch,  with  S.  Scomber, 
Linn.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mr.  W.  H. 
Perkin  “ Some  Products  of  the  Oxidation  of  Para- 
toluidine.”  2.  Dr.  A.  Dupr^,  “ TheDetection  of  Foreign 
Colouring  Matter  in  Wine.”  3.  Dr.  E.  Erankland  and 
Mr.  D.  A.  Louis,  “ The  Action  of  Zinc  Ethyl  on  Azo- 
benzene.” 4.  Dr.  E.  Erankland  and  Mr.  J.  CasteU 
Evans,  “The  Action  of  Zinc  Ethyl  upon  Benzo- 
nitrile.”  5.  Mr.  W.  N.  Hartley,  “The  Relation  of 
Actinic  Absorption  to  the  Chemical  Structure  of  Carbon 
Compounds.”  6.  Mr.  Cuthbert Mison,  “The Luminosity 
of  Calcinic  Sulphides.” 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street, W.  , 8 p.m.  Mr. Wfiliam  Simpson,  “Afghanistan.” 

South  London  Photographic  (at  the  House  of  the 
Society  of  Arts),  8 p.m. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Mr. 
T.  W.  R.  Davids,  “Buddhists’  Sacred  Books.” 
(Lecture  III.) 

Archeeological  Institution,  16,  New  Burlington-street,  W., 
4 p.m. 

Royal  Society  Club,  WiUis’s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Civil  and  Mechanical  Engineers,  7,  Westminster-chambers, 
S.W.,  7 p.m.  Annual  Meeting. 

Friday,  June  4th... Royal  United  Service  Institution,  Whitehall- 
yard,  3 p.m.  Rear-Admiral  A.  H.  Hoskins,  “The 
Defence  of  Our  Australian  Colonies.” 

Royal  Institution,  Albemarle-street,  W.,  9 p.m.  Mr.  H. 
H.  Statham,  “Analysis  of  Ornament.” 

Geologists’  Association,  University  College,  W.C.,  8 p.m. 

Philological,  University  College,  W.C.,  8 p.m. 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W.,  4 p.m. 
Prof.  Bentley,  “The  Physiology  or  Functions  of 
Plants.”  (Lecture  V.)  “ On  the  Organs  of  Reproduc- 
tion.” 

Saturday,  June  6th.. .Workmen’s  Social  Educational  League  (at 
the  House  of  the  Society  of  Arts),  3 p.m.  Annual 
Meeting. 

Royal  Institution,  Albemarle-street,  W.,  3 p.m.  Prof. 
Henry  Morley,  “ The  Dramatists  before  Shakespeare.” 
(Lecture  III.) 

Institute  of  Actuaries,  The  Quadrangle,  King’s  College, 
W.C.,  3 p.m.  Annual  Meeting. 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


NATIONAL  TRAINING  SCHOOL  FOE  MUSIC.— 
CONCERT  BY  SOCIETY  OF  ARTS  SCHOLARS. 

Arrangements  have  been  made  for  a concert  by 
the  Society  of  Arts  scholars  at  the  National  Train- 
ing School  for  Music,  assisted  by  some  of  the 
other  scholars,  to  be  given  in  the  Great  Room  of 
the  Society,  on  the  afternoon  of  Tuesday,  the  22nd 
inst.  Admission  -will  be  by  tickets  only,  to  be 
obtained  by  members  on  application,  and  no 
person,  whether  a Member  or  not,  can  be  ad- 
mitted without  a ticket.  A sufficient  number  of 
tickets  to  fill  the  room  will  be  issued  to  Members 
in  the  order  in  which  they  apply,  and  the  list  will 
then  be  closed.  Each  ticket  will  be  numbered  ; it 
will  admit  one  person,  and  will  be  transferable.  Two 
tickets  will  be  issued  to  each  Member  applying  for 
them.  Members  requiring  tickets  should  apply  at 
once  to  the  Secretary,  stating  whether  a single 
ticket  or  two  tickets  are  desired. 

Should  a sufficient  number  of  applications  be 
received,  to  render  it  desirable,  the  concert  will  be 
repeated  on  the  afternoon  of  Thursday,  the  24th 
inst. 

The  issue  of  Tickets  will  commence  shortly. 
Until  the  Tickets  are  ready,  the  names  of  Members 
applying  will  be  registered  in  the  order  in  which 
their  applications  are  received. 

By  order, 

II.  TRUEM.VK  Wood,  Secretary. 


CONVERSAZIONE. 

The  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 
of  the  Lords  of  the  Committee  of  Council  on  Edu- 
cation), on  Wednesday,  the  16th  of  June.  The 
cards  of  invitation  are  now  in  course  of  issue. 

A Vocal  and  Instrumental  Concert,  consisting  of 


Glees,  &c.,  by  the  Royal  Criterion  Handbell 
Ringers  and  Glee  Singers,  will  be  given  from  9 to 
11  o’clock,  with  intervals,  in  the  Lecture  Theatre. 

A promenade  Concert  will  be  given  by  the  Band 
of  the  Royal  Artillery  in  the  North  Court. 

The  Galleries  containing  the  Raphael  Cartoons, 
the  Sheepshanks’  Collection,  the  Wm.  Smith  Col- 
lection of  Water-colour  Drawings,  the  Dyce  and 
Forster  Pictures,  the  Collections  of  Paintings 
lent  by  Lord  Spencer,  and  by  the  Trustees  of  the 
late  Rev.  Pryce  Owen,  “ The  Chantrey  Bequest,” 
and  the  Schliemann  Collection  of  objects  from 
Troy,  will  be  open. 

The  Courts  and  Corridors  of  the  Ground  Floors 
will  be  open.  The  Reception  will  be  held  in  the 
Architectural  Court,  by  Lord  Alfred  S.  Churchill, 
Chairman,  and  other  Members  of  the  Council. 


CONGRESS  ON  DOMESTIC  ECONOMY. 

The  Council  of  the  Society  of  Arts  have  resolved 
that  the  General  Committee  for  conducting  the 
next  Congress  shall  consist  chiefly  of  Ladies,  be- 
cause all  the  practical  arrangements  for  giving  effect 
to  matters  relating  to  Food,  Cookery,  Health, 
Clothing,  &c.,  as  recognised  by  the  ^Education 
Code,  are  within  the  exclusive  province  of 
women.  The  Council  have  received  the  names  of 
five  ladies,  Mrs.  Fenwick  Miller  (Hackney),  Miss 
Muller  (Lambeth),  Mrs.  Surr  (Finsbury),  Miss 
Taylor  (Southwark),  and  Mrs.  Webster  (Chelsea), 
members  of  the  School  Board  for  London,  who  will 
act  on  the  General  Committee  in  their  individual 
capacities.  The  assistance  of  ladies,  members  of 
Local  School  Boards  throughout  the  country,  will 
be  sought,  as  well  as  of  the  Principals  of  the 
Female  Training  Colleges,  and  others,  who  have 
shown  an  interest  in  Domestic  Economy. 


CONFERENCE  ON  PROGRESS  OF  PUBLIC  HEALTH. 

The  annual  Conference  will  be  held  on 
Thursday  and  Friday,  the  10th  and  11th 
June,  1880,  at  11  a.m.  each  day,  the  Right 
Hon.  James  Stakseeld,  M.P.,  in  the  chair, 
assisted  by  the  members  of  the  Executive  Com- 
mittee:— Lord  Alfred  Churchill  (Chairman  of 
Council),  F.  A.  Abel,  C.B.,  F.R.S.,  Sir  Henry  Cole, 
K.C.B.,  C.  N.  Cresswell,  Colonel  Sir  E.  Du  Cane, 
K.C.B.,  Major-General  Fred.  Cotton,  R.E.,  C.S.I., 
Captain  Douglas  Galton,  C.B.,  F.R.S.,  T.  W. 
Keates,  Dr.  Voelcker,  F.R.S. 

It  has  been  thought  well  that,  at  the  Conference 
for  the  present  year,  the  following  subjects,  sug- 
gested by  previous  Conferences,  should  be  discussed. 
It  must  be  understood  that  neither  the  Council 
nor  the  Executive  Committee  of  the  Conference 
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express  any  collective  opinion  on  the  various  points 
which  they  recommend  as  suited  for  discussion  : — 

I. — ^Administeative  Oeganisation. 

1 . County  Boards. — The  necessity  for  further  legis- 
lation with  a view  to  develop  and  strengthen  Local 
Government  administration  throughout  the  kingdom, 
especially  by  the  constitution  of  County  Boards.  [ Yide 
Eesolution  of  Conference,  May  24th,  1878,  Journal  of 
the  Society  of  Arts,  vol.  xxvi.,  p.  737.] 

a.  That  such  County  Boards,  or  combinations  of  them, 
should,  inter  alia,  be  charged  with  the  conserva- 
tion of  rivers,  including  the  prevention  of  floods, 
and  the  storage  of  water ; and  be  empowered  to 
put  the  Hi  vers  Pollution  Act  of  1876  in  force  upon 
the  complaint  of  any  local  sanitary  authority,  or 
other  person  aggrieved,  and  to  charge  the  cost  of 
the  proceedings  upon  the  Coimty  Bate,  or  to 
sanction  proceedings  of  any  sanitary  authority,  or 
of  any  such  aggrieved  person,  for  such  purpose. 

b.  That  such  County  Boards  shall  appoint  Coimty 
Health  Superintendents  in  each  county. 

2.  Sanitary  Districts. — With  regard  to  the  local 
authorities  of  urban  and  rural  sanitary  districts,  that 
they  should  be  constituted  the  local  governing  body  for 
all  purposes  for  which  their  area  is  flt,  thus  enlarging 
and  elevating  their  functions  ; and  by  entrusting  func- 
tions requiring  larger  areas  to  groups  or  combinations 
of  such  districts. 

3.  Election. — Election  of  members  by  ballot,  instead 
of  by  voting-papers. 

The  holding  of  all  local  elections  on  one  and  the  same 
day,  so  as  to  minimise  the  trouble  and  economise  the 
time  of  the  electors. 

4.  Local  Government  Board  Inspection. — The  ad- 
visability of  strengthening  the  administrative  organisa- 
tion of  the  Local  Government  Board,  whilst  diminishing 
centralisation  and  correspondence. 

a.  By  mapping  out  England  and  Wales  into  a few 
large  areas.  Each  area  to  be  under  the  adminis- 
tration of  a staff  of  inspectors,  the  whole  under 
the  superintendence  of  a permanent  Head  of  the 
Department,  properly  assisted,  and  relieved  of 
secretarial  work. 

b.  By  instituting  an  Inquiry  Department,  for  the 
assistance  of  local  authorities  wanting  information 
and  applying  for  it,  charged  with  the  investigation 
of  scientific  processes,  the  collection  of  statistical 
data,  the  official  record  of  sanitary  experiments 
here  and  in  foreign  countries,  and  the  publication 
of  periodical  reports  upon  the  results  obtained. 

II. — Amendment  op  the  Law. 

1.  Public  Health  Act,  1875. 

a.  Amending  section  229,  by  omitting  all  the  words 
in  the  first  part  of  the  section  down  to  the  words 
‘ ‘ cost  or  that,  ’ ’ and  enacting  as  follows : — “ When 
a local  authority  has  made  default  in  respect  of 
any  provisions  of  this  Act,  the  Local  Government 
Board  shall,  after  due  inquiry,  make  an  order 
limiting  a time  for  the  performance  of  their 
duty,  &c.” 

[N.B. — Under  this  section,  as  it  now  stands,  the 
Government  can  intervene  only  when  complaint  by  some 
person  aggrieved  is  formally  made,  and  not  upon  the 
report  of  their  own  inspectors,  however  flagrant  the 
dereliction  of  duty.  This  amounts  in  the  majority  of 
cases,  especially  where  the  interests  of  the  poorer 
inhabitants  are  concerned,  to  a defeat  of  the  intentions 
of  the  Legislature  altogether.] 

b.  By  conferring  powers,  and  corresponding  duties, 
upon  local  authorities  with  regard  to  the  construc- 


tion of  sewers,  and  connection  of  house  drains 
therewith,  as  extensive  as  those  conferred  upon 
the  Commissioners  of  Sewers  by  the  11  and  12 
Vic.,  c.  112,  ss.  37,  38,  and 46.  [VideMr.  Alcock’s 
Besolution,  May  24th,  1878,  Journal  of  the  Society 
of  Arts,  vol.  xxvi.,  p,  717.] 

[N.B. — These  compulsory  powers  wfll  apply  to  old 
houses  as  well  as  new,  and  authorise  the  local  authority 
to  do  the  entire  work  of  connections  from  the  house  to 
the  main  sewer  at  the  cost  of  the  owners  by  authorised 
contractors,  after  the  same  manner  as  gas  and  water 
companies.] 

c.  By  amending  section  23,  and  substituting  one 
hundred  yards  for  one  hundred  feet,  and  empower- 
ing the  sanitary  authority  to  prevent  the  con- 
tinuance in  old,  and  the  construction  in  new, 
houses,  of  any  drain,  sewer,  or  conduit  within  the 
building  until  an  outfall  for  emptying  the  same 
has  been  provided  and  constructed  to  the  satis- 
faction of  the  authority,  other  than  into  any  lake, 
pond,  river,  canal,  or  watercourse. 

[N.B. — Vide  “Model  Bye-laws,”  Part  i.,  memo- 
randum ; Part  iv.,  s.  88.] 

d.  By  enabling  local  authorities  in  rural  districts  to 
construct  new  sewers  and  water-supply  works  for 
the  special  service  of  outlying  dwellings,  and 
necessary  for  their  healthful  occupation,  and 
charging  the  cost  of  the  same  upon  the  owners  or 
occupiers  thereof,  payment  to  be  made  within  a 
period  not  exceeding  twenty-one  years,  the  intent 
of  such  provision  being  that  rates  for  sanitary 
purposes  in  rural  districts,  including  water  supply, 
should,  as  far  as  practicable,  fall  on  those  only 
who  are  benefited  by  the  improvements. 

2.  Pollution  of  Bivers  Act,  1876. — Amendments 
desirable  in  the  Bivers  Pollution  Prevention  Act,  1876. 

31  and  40  Vic.,  c.  75. 

a.  By  striking  out  of  sections  2 and  3 the  word 
“knowingly,”  as  superfluous  and  embarrassing. 

b.  By  striking  out  of  sections  3 and  4,  the  words 
“ solid”  and  “ liquid  ” respectively,  and  by  sub- 
stituting, whenever  necessary,  the  word  “matter.” 

III. — Sanitary  Inspection  and  Classification  of 
Dwellings. 

Discussion  of  the  following  resolution  : — 

“ That  it  is  expedient  that  the  Metropolitan  Board  of 
Works  within  the  metropolis,  and  the  County  Board 
within  each  county,  should  be  empowered  by  the  Legis- 
lature to  make  provision  for  the  inspection  and  sanitary  j 
classification  of  dwellings,  upon  application  being  made  j 
by  the  owners  thereof;  and  to  grant  certificates  of  | 
healthworthiness  in  different  categories,  for  terms  of 
years,  according  to  the  perfection  of  sanitary  equipment 
and  fitness  for  habitation  of  such  dwellings  ; and  ^ to 
determine  the  scale  of  fees  to  be  paid  for  such  inspection 
during  construction  and  repair,  and  also  upon  dehvery 
to  the  appheant  of  the  certificate  of  classification 
awarded  to  such  dwelling.” 

[N.B. — The  conditions  and  mode  of  granting  these 
certificates  would  be  analogous  to  the  practice  of  the 
department  of  “ Lloyd’s  ” Association  in  grantiag  cer- 
tificates of  class  and  seaworthiness  to  the  mercantile 
marine.] 

IV. — Further  Suggestions  by  Sanitary  Authorities,  j 


There  will  be  an  Exhibition  of  Sanitary  and 
other  Appliances  in  connection  with  Water  Supply, 
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Sewage,  and  Health.  The  Exhibition  will  be  open 
from  10  till  8 on  Thursday,  the  8th,  and  from  10 
till  5 on  Friday,  the  9th  of  June. 

Members  have  the  privilege  of  admitting  two 
persons,  either  personally  or  by  the  usual  ticket, 
on  each  day  the  Exhibition  is  open. 


PEACTICAL  EXAMINATIONS  IN  VOCAL  AND 
INSTRUMENTAL  MUSIC. 

The  Examination  for  the  above  purpose  will  be 
held  at  the  House  of  the  Society  of  Arts  on 
Monday,  Tuesday,  and  Wednesday  next.  The 
list  of  candidates  is  now  closed,  and  no  fresh 
entries  can  be  admitted. 


rOREION  AND  COLONIAL  SECTION. 

Tuesday,  May  18th,  1880  ; B.  Francis  Cobb, 
Treasurer  of  the  Society,  in  the  chair. 

The  paper  read  was — 

THE  ARTS  AND  COMMERCE  OF 

3IADAGASCAR,  ITS  RECENT  PROGRESS, 

AND  ITS  FUTURE  PROSPECTS. 

By  the  Rev.  James  Sibree,  Jun.,  F.E.G.S. 

Physical  Features  of  the  Island. 

Two  or  three  hundred  miles  away  from  the 
south-eastern  shores  of  the  African  continent,  the 
great  island  of  Madagascar  rises  from  the  waters 
of  the  Indian  Ocean.  By  far  the  largest  of  the 
African  islands,  it  is  also  the  third  largest  in  the 
world,  having  a length  from  north  to  south  of 
nearly  1,000  miles,  and  being  at  its  widest  part  350 
mUes  across.  Its  total  area  is  about  230,000  square 
miles  (nearly  four  times  as  large  as  England  and 
Wales),  and  the  greatest  portion  is  within  the 
tropical  zone ; but  from  its  physical  features,  as 
well  as  its  sea  surroundings,  it  has,  on  the  whole, 
a much  cooler  and  more  equable  climate  than  is 
enjoyed  by  other  continental  countries  in  the 
same  latitude,  either  north  or  south  of  the  equator. 
A considerable  extent  of  the  western  and  southern 
portions  of  the  island,  as  well  as  a narrower  strip 
of  the  eastern  coast,  consists  of  undulating  plains, 
raised  only  a few  hundred  feet  above  the  sea-level  ; 
but  this  is  varied  on  the  west  by  three  prominent 
chains  of  hills,  which  run  north  and  south.  These 
regions  are  the  hottest  and  most  unhealthy  portions 
of  the  island,  parts  of  the  eastern  and  western 
coast  being  subject  to  malarial  fever. 

But  a large  extent  of  the  interior — perhaps  two- 
fifths  of  its  total  area,  from  the  northern  apex  to 
the  23rd  parallel  of  S.  latitude,  and  east  of  the 
centre — is  raised  to  a considerable  elevation  above 
the  sea,  and  consists  of  a series  of  plateaux,  from 
3,000  to  5,000  feet  in  altitude,  but  broken  up  in 
every  direction  by  chains  and  irregular  masses  of 
mountains.  This  elevated  region  is  cool  and  healthy, 
except  in  districts  sheltered  by  hills  from  the  south- 
east winds,  and  here,  nearly  in  the  centre  of  the 


island,  is  the  home  of  the  Hovas.  This  tribe,  the 
lightest  in  colour,  and  by  far  the  most  intelligent 
and  civihsed  of  all  the  Malagasy  peoples,  has, 
during  the  present  century,  made  itself  master  of 
the  greater  part  of  Madagascar ; and  the  central, 
eastern,  and  north-western  districts  acknowledge 
the  authority  of  the  Hova  sovereigns.  This  ele- 
vated portion  of  the  country  consists  chiefly  of 
primary  and  igneous  rocks,  and  is,  doubtless,  very 
ancient  land,  as  no  deposits  of  the  secondary  or 
tertiary  periods  are  found  within  its  limits.  The 
other  three-fifths  of  the  island,  on  the  contrary, 
are  of  much  more  recent  geologic  age,  and  secondary? 
fossils  (chiefly  of  the  Jurassic  and  Neocomian  beds,, 
as  far  as  at  present  ascertained)  are  found  over  - 
portions  of  its  surface.*  The  granitic  region  con- 
sists largely  of  bare,  rolling,  moory  hiUs  of  red 
clay,  from  which  the  granite  gneiss  and  basalt 
rocks  rise  to  the  highest  points.  The  gioab  central 
mass  of  the  Ankaratra  mountains  are,  however, 
only  about  9,000  feet  in  height,  so  that  snow  is 
never  seen  in  Madagascar.  There  is  little  wood, 
except  along  the  courses  of  the  rivers ; but  there 
are  extensive  valleys  where  rice  is  cultivated. 

The  lower  regions  of  the  country  are  wooded  to 
a large  extent,  and  a line  of  dense  forest  forms  an 
almost  continuous  belt  round  the  island,  following, 
the  coast-line,  except  on  the  north-west,  where 
its  continuity  is  broken,  the  two  lines  overlapping 
about  a hundred  miles.  On  the  eastern  side,  the 
line  of  forest  divides  into  two,  the  upper  belt 
clothing  the  sides  of  the  rugged  hills,  by  which 
access  is  gained  to  the  elevated  interior  region. 

Madagascar  is  a well-watered  country,  especially 
on  the  eastern  side,  where  the  forest-clad  hills, 
catch  the  vapour-laden  trade  wfinds  from  the  south- 
east. The  rainy  season  lasts  from  November  to 
April.  The  only  arid  portion  is  on  tho  south- 
west, where  the  rainfall  is  scanty.  But  although , 
the  rivers  are  numerous,  there  are  not  many  streams  . 
of  great  size,  or  uninterrupted  depth  of  water ; for, 
owing  to  the  physical  features  of  the  interior,  their 
courses  are  almost  all  broken  up  by  rocky  bars  and 
sandbanks,  by  which  navigation  is  interrupted.  By 
some  of  them,  however,  access  could  be  gained  for 
a hundred  miles,  or  more,  into  the  interior,  by 
steamers  of  light  draught.  Along  the  eastern 
coast,  within  a short  distance  from  the  sea,  is  a 
chain  of  lagoons,  extending  for  nearly  300  miles. 
By  a comparatively  small  expenditure,  these  could . 
be  all  connected  together,  so  as  to  form  a con- 
tinuous water-way.  This  work  was  actually  com- 
menced in  the  reign  of  Radama  I.  (about  55  years 
ago),  and  it  will,  no  doubt,  at  some  time  be  carried 
through,  and  thus  form  a valuable  means  of 
communication  and  traffic  between  the  eastern 
provinces. 

Thus  much  concerning  the  physical  features  of 
Madagascar  it  seems  necessary  to  premise  before 
spealnng  of  the  inhabitants,  and  their  industries, 
social  life,  and  present  position,  in  regard  to 
civilisation  and  material  progress. 

Discovery  and  Accounts  of  Early  Voy^agers. 

Madagascar  was  known  by  report  to  the  early 
geographers,  both  European  and  Arabian,,  under  a 
variety  of  names;  but  the  Venetian  traveller,. 


* See  “Nature,”  Aug.  14, 1879;  and  “The  Great  African  Island)’.’' 
pp.  33  and  34,^ 
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Marco  Polo,  was  the  first  to  give  any  infoimation 
as  to  the  country  and  its  people.  But  his  accounts 
are  full  of  inaccuracies,  as  he  never  saw  the  island ; 
and  it  was  not  until  the  year  1506  that  Europeans 
set  foot  upon  its  shores.  On  the  1st  of  February 
of  that  year  it  was  discovered  by  Fernando  Soares, 
a captain  in  the  fleet  of  Louren^o  de  Almeida,  the 
Portuguese  Viceroy  of  the  Indies;  and  within  a 
few  months  afterwards  it  was  circumnavigated  by 
some  of  the  most  famous  naval  commanders  of 
that  nation.  The  Portuguese  accordingly  gave 
names  to  many  of  the  chief  capes  and  bays,  and 
were  the  first  to  plant  colonies  on  portions  of  the 
eastern  coast.  But  their  more  important  possessions 
at  that  period  in  the  further  east  soon  led  them  to 
abandon  their  Madagascar  settlements;  and,  subse- 
quently, the  French  founded  several  military  posts 
on  the  east  side  of  the  island,  especially  that  of 
F ort  Dauphin  at  its  south-east  point.  These,  ho  w- 
ever,  were  not  in  any  true  sense  colonies,  but 
merely  armed  occupations  of  small  portions  of  the 
coast,  positions  which  were  all  eventually  destroyed 
through  the  well-merited  hatred  of  the  native 
population,  or  abandoned  on  account  of  their  un- 
healthiness. The  small  islands  of  St.  Marie  off  the 
east  coast,  and  J^ossi-be  off  the  north-west  coast, 
are  now  the  only  remnants  of  French  occupation 
of  Madagascar. 

Early  English  Intercourse  with  Madagascar. 

Several  English  books  and  pamphlets  about 
Madagascar  were  written  during  the  reign  of 
Charles  I.  In  some  of  these  the  fertility  and 
resources  of  the  country  were  described  in  such 
glowing  terms,  that  projects  were  set  on  foot  for 
forming  plantations  there.  One  of  these  was  under 
the  sanction  of  the  Government,  and  the  fiery 
Prince  Eupert  was  named  as  Viceroy ; and  a little 
before  this,  a certain  “Hon.  John  Bond”  had  been 
appointed  “ Governour  and  Captaine-Generall  of 
Madagascar.”*  But  the  political  troubles  which 
were  then  imminent  in  England  put  a stop  to  the 
projected  colonisation  of  the  African  island. 

About  one  hundred  and  fifty  years  later, 
the  French  positions  in  Madagascar,  which  were 
then  considered  as  appendages  of  the  Mascarene 
Islands,  were  ceded  to  England  at  the  close  of  the 
great  war,  when  Mauritius  and  Bourbon  had  fallen 
into  English  hands ; but  these  positions,  as  well  as 
the  pretended  French  claims  on  the  island,  were 
restored  to  the  native  Government  by  the  English, 
as  part  of  the  compensation  made  to  the  Malagasy 
king,  Eadama  I.,  for  giving  up  the  slave  trade, 
oubsequently  the  French  have  claimed  rights  on 
the  north-west  coast,  in  virtue  of  a reported  cession 
of  certain  territory  to  them  by  the  Sakalava  inhabit- 
nnts  ; but  this  claim  has  never  been  allowed  by 
the  Huva  Government,  nor  has  it  been  enforced  bv 
the  French. 

Origin  and  Eelationship  op  the  Inhabitants. 

The  MaHgasy  (as  the  people  of  the  island  have 
for  a long  time  past  been  called)  are,  as  a whole, 
not  of  African  relationship,  but  are  closely  con- 
nected  with  the  Malayo-Polynesian  peoples,  being, 
indeed,  the  most  western  representative  of  that 
very  widely-spread  division  of  the  human  race. 


Oct.  1879;  and  “ Great  African 


Ihis  connection  is  shown  by  their  physical  ancj 
mental  characteristics,  their  habits  and  customs; 
and,  above  all,  by  their  language,  which  is  nearl}, 
allied  to  that  of  the  Philippines,  Sumatra,  ana 
other  islands  of  Australasia.  The  darker  races  oii 
the  Eastern  Archipelagoes,  as  well  as  the  browr 
peoples,  are  probably  represented  in  Madagascar ; 
and  there  is  also  an  African  element,  especially  oe| 
the  western  side  of  the  island.  The  country  i6| 
very  thinly  peopled,  the  total  population  onlyi 
amounting  to  between  three  and  four,  or,  at  th€[ 
most,  five  millions,  so  that  large  portions  are  un-; 
iuhabited,  and  some  of  the  tribes  are  separated; 
from  others  by  extensive  tracts  of  fertile,  but 
unoccupied  territory. 

Until  the  commencement  of  the  present  century, 
the  various  tribes  inhabiting  Madagascar  stood 
more  on  a level,  as  regards  civilisation  and  ad- 
vancement, than  they  have  done  during  the  past 
70  or  80  years;  although,  in  some  tribes,  certain, 
of  the  native  handicrafts  were  much  more  fully 
practised  and  skilfully  executed  than  by  others, 
who  seem  always  to  have  been  in  a lower  stage  of 
culture. 

Handicrafts. 

Spinning  and  Weaving.— Mo&i  of  the  Malagasy 
races  aj’e  expert  in  the  various  arts  in  which  dex- 
terity of  hand  is  requisite — manufactures,  strictly' 
so  called — and  their  long,  tapering  fingers  look  as 
if  formed  for  skilled  work.  In  the  processes  con- 
nected with  spinning  and  weaving,  the  Malagasy 
show  no  small  amount  of  skill.  They  make  a 
variety  of  cloths,  both  coarse  and  fine,  of  silk, 
cotton,  and  hemp,  and  from  the  fibres  of  the  rofiu\ 
palm  leaf,  the  aloe,  and  the  banana.  With  rude 
spindles  of  wood  and  bone,  twirled  by  the  hand, 
they  spin  the  thread  ; and  then,  with  very  simple 
looms,  they  weave  the  yarn  thus  prepared.  But 
the  weaving  is  regular  and  firm,  and  the  fabrics 
produced  are  excellent  in  quality. 

The  coarser  cloths  from  the  fibre  of  the  rofia 
palm,  not  only  form  the  usual  clothing  of  the 
poorer  classes  and  the  slaves,  but  they  also  consti- 
tute a considerable  portion  of  the  exports  from 
the  eastern  side  of  the  island.  Many  thousands  of 
them,  under  the  name  of  raMnnas,  are  sent  to 
Mauritius  and  Eeunion,  where  they  are  used  for  a 
variety  of  purposes.  The  fibre  is  prepared  from 
the  fine  pinnate  leaves  of  the  rofia  palm;  these  are 
stripped  of  the  cuticle  above  and  below,  leaving  a 
glossy,  straw-coloured  material,  which  is  divided 
into  threads  of  various  breadths,  as  may  be  de- 
sired, by  a sort  of  iron  comb.  The  straw-tinted 
ground  is  varied  by  an  endless  variety  of  longi- 
tudinal stripes,  the  dyes  for  which  are  procured 
from  coloured  earths  and  vegetable  substances. 
Very  fine  and  strong  cloths  are  also  made  from 
this  fibre ; some  of  these  have  the  woof  of  cotton, ; 
obtained  by  unravelling  English  or  American 
calico. 

A very  favourite  cloth,  called  drindrdnOy  is  made 
with  a white  ground  of  fine  twilled  cotton,  with 
narrow  stripes  of  black  and  coloured  threads,  and 
broad  borders  of  black  twilled  silk,  in  which  is  a 
central  pattern  of  colour.  These  form  the  Idmba, 
or  outer  native  dress,  which  is  folded  gracefully,  ; 
something  in  the  fashion  of  the  ancient  Eoman  ■ 
toga,  one  corner  being  thrown  over  the  shoulder. 
European  cottons  are  also  largely  used  by  the 
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Hovas  and  the  east-coast  tribes,  a piece  the  size 
of  a good-sized  sheet  or  table-cloth  forming  a very 
good  Idmha.  These  often  have  borders  of  coloured 
silk  sewn  on  to  the  ends  of  the  stuff. 

But  the  skill  and  taste  of  the  Malagasy,  as  re- 
I gards  weavmg,  are  shown  most  in  the  handsome 
' silk  lamias,  which  are  woven  by  theHova  women. 

These  are  of  considerable  variety  of  pattern  and 
' colouring  (within  certain  conventional  limits), 
often  very  rich  and  elegant  in  their  effect,  and  with 
a peculiar  kind  of  square  leaf  or  flower  introduced 
into  the  stripes,  and  various  combinations  of  small 
diamond-shaped  patterns.  These  silk  Idmbas  form 
a considerable  portion  of  the  wealth  of  every 
Malagasy  family,  as  they  are  worth  from  20  to  50 
dollars  each.  They  are  only  worn  on  special 
occasions,  such  as  the  Yew  Year’s  festival,  and  at 
marriages,  &c.  Dark-red  silk  Idmhas  are  used  as 
the  outer  wrapping  of  a corpse  among  the  Hovas, 
no  cofldn  being  employed  for  burial,  but  a great 
number  of  cloths  instead.  This  dark-red  Idmla 
also  forms  a sort  of  official  dress  for  the  judges  and 
head  men  of  districts ; and  in  many  of  them  fine 
metal  beads  are  Avoven  into  the  stuff,  so  as  to  form 
a variety  of  ornamental  patterns  across  the  ends  of 
the  Idmha.  Almost  all  Hova  women,  from  the 
Queen  down  to  the  slave,  can  spin  and  Aveave  ; in 
some  tribes,  a girl  is  called  zaza-ampela,  i.c., 
“spindle  child,”  a close  analogy  to  our  English 
word  “ spinster.” 

Straw-worlx. — But  besides  spuming  and  Aveaving, 
the  dexterity  of  the  Mffiagasy  Avomen  is  seen 
hardly  less  in  their  straAv-plaiting.  From  the 
great  variety  of  grasses,  as  well  as  from  the  tough 
outer  peel  of  the  zozoro  (j>apyrus)  rush,  they  plait 
many  kinds  of  baskets,  large  and  small,  coarse  and 
fine,  plain  and  coloured,  and  also  mats  of  various 
degrees  of  fineness.  Among  the  Hovas  these  are 
used  for  flooring,  and  lining  Avails  and  partitions, 
but  among  the  Betsileo  and  south-eastern  tribes, 
mats  are  the  chief  articles  of  clothing.  Broad- 
brimmed  straAv  hats  of  excellent  quality  are  made 
by  the  Hovas,  and  this  is  their  general  head-dress. 
A considerable  variety  of  straAV  caps  and  head- 
coverings  are  made  and  Avom  by  the  other  tribes, 
some  being  peculiar  to  particular  districts.  The 
straw  mats  used  for  clothing  are  sewn  into  a kind 
of  sack,  Avhich  is  kept  in  its  place  by  a girdle  of 
bark  cloth.  Some  tribes  are  especially  skilful  in 
this  manufacture.  The  Sihanaka  and  Betsileo 
make  mats  of  a great  length,  a number  of  these 
forming  part  of  the  yearly  tribute  they  pay  to  the 
Central  Government.  The  Hovas  also  are  very 
ingenious  in  making  minute  square  baskets  of 
straAv,  some  of  them  not  larger  than  |-inch  cube, 
in  AA’hich  the  plait,  Avfith  beautiful  patterns,  is  as 
fine  as  the  finest  weaAung. 

Bark  Cloth. — The  bark  cloth  just  mentioned,  as 
used  for  girdles,  is  made  by  the  people  of  the  south- 
east coast  and  the  forest  tribes ; but  in  this  branch 
of  handicraft  the  Malagasy  cannot  compete  with 
the  delicate  fabrics  prepared  from  the  bark  of  trees 
by  many  of  the  Polynesian  races.  The  bark  cloth 
of  the  Taimoro,  Tanffia,  and  other  tribes,  is  a coarse 
reddish-broAvn  material,  of  little  strength,  except 
in  the  direction  of  the  fibre ; but  its  use,  as  Avell  as 
the  non-employment  of  sldns  for  clothing,  is  one  of 
the  many  links  of  connection  between  the  Mffiagasy 
and  the  Malayo-Polynesian  peoples,  and  serves 
(among  many  other  peculiarities)  to  mark  them  off 


distinctly  from  the  African  tribes,  who  jnake  such 
large  use  of  the  skins  of  animals  as  articles  of 
dress. 

Metal  Work. — In  metal  work,  the  Malagasy  also 
show  great  skill  in  execution  and  ingenuity  in 
design.  In  gold  and  silver  work  the  native  smiths 
make  most  fine  and  delicate  chains,  and  they  can 
produce  copies  of  any  article  of  jewellery  with 
wonderful  exactness.  Their  iron  work  (Avhich  is 
all  wrought,  not  cast)  is  of  excellent  quality,  and 
they  can  also  turn  out  brass  and  copper  work  of 
good  finish.  In  the  memorial  churches  erected  at 
the  capital  (1864-1874),  the  ornamental  iron  work 
— finials,  railings,  floriated  hinges,  &c. — v/ere  all 
executed  by  native  Avorkmen.  Among  the  Hovas, 
the  smelting  and  working  of  iron  seems  to  have 
been  known  from  a remote  antiquity ; and  they 
employ  the  same  double-piston  bellows  which  are 
used  in  the  Malayan  Peninsula  and  Islands.*  There 
seems  to  be  no  trace  of  a stone  age  when  iron  Avas 
not  knoAvn  to  the  Hovas ; although,  according  to 
tradition,  the  aboriginal  tribe,  called  Vazimba, 
Avhom  they  displaced  in  the  central  province,  were 
ignorant  of  the  use  of  metal,  and  used  spears  made 
of  burnt  clay,  and  of  the  tough  wiry  bark  of 
certain  palms. 

Pottery. — In  fictile  art,  the  Mffiagasy  are  not  so 
advanced  as  are  many  peoples,  who,  in  most  other 
things,  are  their  inferiors.  Perhaps,  however,  this 
arises  from  the  large  use  made  by  many  of  the 
tribes  of  vegetable  substances  and  leaves  for  plates 
and  dishes  and  waterpots,  so  that  the  necessity  for 
articles  of  pottery  has  not  been  felt ; and  also  from 
the  absence  in  the  maritime  plains  of  suitable  clays. 
Amongst  the  peoples  Avho  live  in  and  near  the 
forests,  Avooden  dishes  are  largely  manufactured  ; 
and  the  forest  and  coast  dAvellers  also  use  the 
leaves  of  the  pandanus,  the  banana,  and  the  tra- 
vellers’ tree  for  holding  food  and  liquid;  while  the 
jointed  and  chambered  bamboo  supplies  them  with 
vessels  for  draAAung  and  storing  Avater.  Dishes  of 
finely  Avoven  straw  or  rush  are  also  employed. 
But,  in  the  central  provinces,  where  vegetable 
materials  are  more  scarce,  and  where  clay  is 
abundant,  pottery  is  manufactured,  and  water 
vessels  of  various  kinds  are  produced,  as  well  as 
rude  dishes,  plates,  and  cooking  pots.  A special 
kind  of  A’cssel,  made  for  cooking  the  beef  at  the 
NeAv  Year’s  festival,  is  elegant  in  shape — much 
like  some  of  the  Anglo-Saxon  pottery  noAv  and 
and  then  found  in  ancient  “barroAvs,”  both  in 
ornament  and  outline.  Some  of  the  water  jars 
are  of  fine  quality,  and  deep  red  in  colour,  like 
Samian  ware. 

The  horns  of  the  fine,  humped  cattle  are  manu- 
factured into  a variety  of  articles,  especially 
spoons,  dishes,  and  jdates.  Almost  every  tribe 
has  some  special  pattern  of  Avooden  spoon  peculiar 
to  it,  some  of  Avhich  are  very  elegant,  and  beauti- 
fully finished.  They  are  often  ornamented  v/ith 
various  devices  burnt  in  on  the  handles.^ 

Building.— In  the  building  art,  the  Mffiagasy,  as 
a whole,  have  made  but  little  advance,  beyond  con- 
structing the  small  and  simple  dwellings  required 
by  a semi-civilised  people.  Except  in  the  central 
proAunces,  the  houses  are  constructed  almost  en- 
tirely of  vegetable  materials,  and  without  any  metal 
fastenings,  all  being  tied  together  with  tough, 
fibrous  plants.  But,  in  the  interior,  especially  in 

* See  Tylor’s  “ Early  History  of  Manldnd.” 
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the  Hova  province  of  Imerina,  houses  are  built  of 
layers  of  the  hard  red  clay  which  is  so  abundant ; 
and  this,  when  properly  prepared,  forms  a very 
durable  material.  The  chiefs  and  wealthy  people 
used  also  to  build  framed  houses  of  timber  plank- 
ing, with  enormously  high-pitched  roofs,  covered 
with  shingles,  tiles,  or  thatch  of  a triangular  rush. 
The  royal  palaces  at  the  capital,  Antananarivo,  are 
remarkable  structures,  the  largest  being  alDout 
120  ft.  high  to  the  ridge ; and  this  was  formerly 
entirely  surrounded  with  an  immense  verandah  in 
three  stages,  now  replaced  by  stonework,  with 
'Corner  towers. 

Eecent  Advances  in  Arts  oe  Construction. 

But  great  advances  have  been  made  in  this 
direction,  as  well  as  in  many  others,  during  the 
last  16  years,  since  the  country  has  been  opened 
up  again  to  Europeans.  In  1863,  the  writer 
commenced  the  erection  of  the  first  of  the 
four  Martyr  Memorial  Churches  at  the  capital  city 
of  Antananarivo  for  the  London  Missionary  Society ; 
and  the  construction  of  these  stone  buildings,  in 
European  style  (Gothic  and  Byzantine  in  design, 
with  towers  and  spires,  &c.),  formed  a training- 
school  for  workmen  in  all  the  branches  of  the 
building  art.  A considerable  number  of  stone- 
masons, carpenters,  tilers,  blacksmiths,  and  glaziers, 
there  learnt  how  such  work  should  be  done.  At 
the  same  time,  the  use  of  sun-dried  brick  was  intro- 
duced, and  the  old  laws  (connected  with  idolatry), 
forbidding  the  buildings  in  the  chief  towns  to  be 
of  any  material  except  wood,  having  been  repealed, 
a great  impetus  was  given  to  the  erection  of  new 
houses.  Ihe  result  of  this  has  been  that,  in  the 
space  of  about  ten  years,  the  capital  city  of  the 
country  has  been  rebuilt ; substantial  houses  of 
sun-dried  brick,  with  European  arrangement  of 
rooms,  fireplaces,  &c.,  have  replaced  the  old- 
fashioned  timber  houses,  with  their  high-pitched 
roofs,  and  long  gable  timbers  or  “ horns.”  A con- 
siderable number  of  public  buildings  have  also  been 
erected,  including  new  palaces  for  the  Sovereign,  a 
magnificent  building  for  the  Prime  Minister,  houses 
for  many  of  the  nobles  and  chief  officers  of  Govern- 
ment, a Chapel  Eoyal,  a hospital,  college,  normal 
schools  and  printing  offices  for  the  London 
Missionary  Society,  as  well  as  a number  of  large 
churches  in  connection  with  that  society,  in  the 
oapital  and  its  suburbs.  Besides  these,  throughout 
the  numerous  small  towns  and  villages  in  the 
neighbourhood  of  Antananarivo,  three  or  four  hun- 
dred village  churches  have  been  built,  many  of 
which,  with  their  neatly  finished  interiors  and 
simple  arrangements,  are  models  of  what  such  struc- 
tures should  be.  Their  lofty  tiled  or  thatched  roofs 
rising  over  the  houses  now  make  quite  as  con- 
spicuous a feature  in  the  landscape  in  Imerina,  as 
does  the  parish  church  tower  or  spire  in  the  villages 
of  England.  The  vast  majority  are  in  connection 
with  the  above-mentioned  society;  and  most  of 
the  larger  buildings,  both  for  the  Government  and 
great  officers,  and  for  the  Christian  congregations, 
have  been  designed  and  superintended  by  Mr.  W. 
Pool,  to  whom,  as  well  as  to  the  late  Mr.  James 
Cameron,  the  country  owes  a debt  of  gratitude  for 
the  help  they  have  given  to  its  material  progress. 
Some  other  mission  agencies  have  also  good  build- 
ings, the  Society  for  the  Propagation  of  the  Gospel 
and  the  Norwegian  Society  having  each  a hospital, 


and  the  latter  a church  and  schools ; while  the  i 
Eoman  Catholics  have  four  churches  in  the 
capital,  one  of  which,  now  nearly  finished,  is 
a very  elegant  stone  edifice,  and  several  others 
in  some  of  the  neighbouring  villages.  The  last- 
named  mission,  chiefly  by  means  of  its  French  lay 
members,  has  largely  made  use  of  pounded  and 
compressed  clay  for  its  buildings,  a material,  in 
some  respects,  even  better  than  sun-dried  brick. 

The  civilising  influences  just  described,  are  most 
largely  seen  in  the  central  province  of  Imerina, 
and  also,  but  in  a less  degree,  in  the  southern  pro- 
vince of  B4tsileo,  and  at  a few  points  on  the  eastern 
coast. 

Eoads,  and  Means  of  Communication. 

With  regard  to  roads,  and  means  of  communica- 
tion from  one  point  of  the  country  to  another, 
Madagascar  is  still  very  backward.  A road,  in 
the  European  sense  of  the  word,  can  hardly  be  said 
to  exist  anywhere,  and  consequently,  wheeled 
vehicles  are  almost  unknown.  Of  course,  there  are 
paths,  which  are  merely  narrow  beaten  tracks,  to 
and  from  the  chief  places ; and  along  these  all 
goods  are  carried,  on  the  shoulders  of  the  native 
bearers,  as  well  as  all  travellers.  The  national 
carriage  is  a slight  open,  palanquin,  or  filanjdna, 
as  it  is  termed ; a light  seat  of  iron  framing, 
padded  and  covered  with  leather,  attached  to  two 
slender  poles,  which  are  carried  by  four  men,  two 
abreast  in  front,  and  two  in  the  rear.  A lady’s 
filanjdna  is  an  open,  oblong  basket,  carried  in  the 
same  way,  and  with  a simple  cloth  covering  for 
long  journeys.  On  the  open  plains,  the  paths  are 
passable  enough,  but  through  the  forests  they  are 
often  frightfully  bad,  and  sometimes  almost  im- 
passable, from  the  deep  sloughs  of  mud  in  the 
hollows,  and  long  slippery  ascents  and  descents 
among  the  hills.  The  celebrated  traveller,  Madame 
Pfeiffer,  not  inaptly  described  the  Madagascar 
paths,  when  she  said  that  in  most  countries  roads 
were  intended  to  help  on  the  traveller,  but  in  Mada- 
gascar they  were  intended  to  keep  him  back ! It 
should  be  said,  however,  that  foreign  interference 
has  been  one  of  the  chief  reasons  which  has  led  the 
Government  to  leave  the  roads  in  such  a condition. 
For  more  than  200  years  past  the  French  have 
been  making  attempts  to  gain  possession  of 
Madagascar,  and  the  Malagasy  have  not  unnatur- 
ally felt  that  the  dense  forests  surrounding 
the  central  provinces  have  been  their  chief 
safeguards  against  an  invading  force ; and  so 
they  have  left  the  paths  almost  as  Nature  has  made 
them.  The  Hova  King,  Eadama  I.,  used  to  say 
that  he  had  two  officers  in  whose  hands  he  would 
leave  any  enemy  attempting  to  ascend  into  the 
interior,  viz..  General  Hazo  and  General  Tazo,  ^.e., 
Forest  and  Fever.  But  the  Government  is  now 
enlightened  enough  to  see  the  advantage  to  the 
country  of  improved  roads,  and  a commencement 
has  been  made  in  the  capital  city,  and  good  roads 
are  to  be  constructed  along  some  of  the  chief  routes. 
Along  the  rough  forest  paths,  however,  a consider- 
able amount  of  traffic  does  pass.  Great  quantities 
of  European  goods  are  brought  up  from  the  coast ; 
and  hundreds  of  thousands  of  hides,  thousands  of 
cattle,  and  great  numbers  of  poultry  are  taken 
down  to  the  ports ; while  all  along  the  coast  the 
produce  of  the  country  is  collected  by  numerous 
creole  and  foreign  traders. 
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Canoes  and  Boats. — Water-carriage  is  largely 
made  use  of  on  the  rivers  and  coast  lagoons.  The 
native  canoe  is  made  of  the  hollowed-out  trunk  of 
a tree,  chiefly  the  vardngy{CalophpUuminopJiyllu'in), 
and  some  of  the  canoes  are  forty  feet  long,  with 
about  three  feet  beam.  On  the  south-east  coast, 
a native  boat,  called  sdry,  is  used.  This  is  a built 
boat  of  planks,  but  no  iron  is  used  in  its  construc- 
tion, everything  being  tied  together  by  the  wire- 
like fibre  of  the  anivona  palm,  while  the  holes  are 
plugged  by  tree-nails  of  hard  wood.  The  seams  are 
caulked  with  strips  of  bamboo,  and  loops  of  the 
same  material  form  rowlocks  for  the  larger  oars. 
The  seats  pass  right  through  the  sides,  and  thus 
stiffen  the  whole,  and  bind  it  together,  for  there 
are  no  ribs  or  framework.  These  boats  rise  up  at 
the  stem  and  stern,  and  will  carry  50  people,  or  a 
large  quantity  of  goods.  They  are  used  for  going 
out  to  the  shipping  through  the  heavy  surf,  where 
no  canoe  could  possibly  venture.  These  ingeniously 
made  boats  have  evidently  been  in  use  for  a con- 
siderable period,  as  they  are  referred  to  by  some 
of  the  earliest  French  books  on  Madagascar, 
written  from  150  to  200  years  ago.  On  the  west 
coast  outriggers  are  adopted,  and  canoes  fitted 
with  these  and  with  sails  venture  out  to  sea  in  a 
very  fearless  way.  The  natives  along  that  portion 
of  the  island  are  bold  navigators,  and  until  the 
early  portion  of  this  century,  they  were  accustomed 
to  make  an  annual  piratical  expedition  to  the 
Comoro  Islands,  in  which  hundreds  of  canoes, 
carrying  thousands  of  men,  were  employed.  Most 
of  these  must,  therefore,  have  been  boats  of  con- 
siderable size  and  seaworthy  properties. 

Markets. 

A prominent  feature  in  the  commercial  life  of  the 
Malagasy,  is  their  system  of  great  markets  through- 
out the  central  provinces.  At  the  capital  city,  and 
at  or  near  all  the  more  important  towns,  markets 
are  held  on  some  day  every  week.  At  these  places, 
all  in  the  open  air,  several  thousand  people  assemble 
from  the  neighbouring  towns  and  villages,  and 
there  almost  everything  that  grows,  or  is  manu- 
factured or  imported  in  the  country,  can  be  pur- 
chased, some  markets  being  specially  noted  for 
certain  articles,  as  timber,  thatch,  cloth,  &c. 

CuLxn^ATiox  OF  Eice. 

In  few  things  is  the  industry  and  ingenuity  of 
the  Malagasy  shown  more  than  in  the  cultivation 
of  rice.  This  grain  is  the  staple  food  of  the  people 
in  the  central  and  eastern  provinces,  and  “ to  eat 
rice  ” is,  therefore,  the  native  equivalent  of  the 
phrase,  “ to  have  a meal.”  The  majority  of  the 
rice  produced  is  transplanted.  The  grounds  where 
it  is  sown  broadcast,  are  narrow  strips  of  land 
along  the  sides  of  streams,  where  the  water  can 
be  led  over  the  young  plants ; or,  more  commonly, 
a series  of  terraces  in  the  hollows  between  the  hills. 
These  often  form  an  immense  green  staircase,  down 
which  a stream  flows  gradually  from  one  terrace  to 
another.  The  water  for  irrigation  is  frequently 
brought  from  a considerable  distance,  and  is  led 
with  great  ingenuity  round  the  hill  sides,  and  over 
depressions  by  rude  aqueducts,  showing  some 
practical  knowledge  of  hydrostatics.  The  Hovas 
are  very  ingenious  in  this  agricultural  engineering, 
but  they  are  surpassed  by  the  Betsileo  in  the  south, 
where  the  elaborate  care  and  skill  employed  to 


utilise  not  only  the  hollows  but  also  the  convex 
surfaces  of  the  hill  sides,  often  filled  me  with 
admiration.  When  the  rice  plants  have  grown  to 
a height  of  from  six  to  eight  inches,  they  are  taken 
up  and  carried  down  to  the  rice -fields  proper  in  the 
broader  valleys  and  plains.  Each  of  these  fields  is 
so  arranged  that  a stream  of  water  can  be  brought 
over  it ; and  the  ground  having  been  previously 
dug  over,  manured,  and  softened  with  water,  until 
it  becomes  a soft  mud,  the  plants  are  planted  out 
by  the  women  or  female  slaves,  being  stuck  into 
the  ground  with  marvellous  rapidity,  so  that  half-a- 
dozen  girls  will  plant  a large  field  in  a very  short 
time.  Here  the  rice  grows  until  it  is  ripe,  water  a 
few  inches  deep  always  standing  in  the  fields. 

Some  of  the  forest  and  coast  tribes  do  not  pre- 
pare the  land  in  this  way,  but  sow  on  ground 
which  has  been  merely  trampled  over  by  oxen,  and 
other  tribes  again  plant  on  the  hill  sides,  where  the 
woods  have  been  burnt  down  to  form  clearings. 

Other  Vegetable  Products. 

Besides  rice,  a number  of  roots  and  vegetables 
are  also  cultivated  by  the  Malagasy,  the  manioc 
root  or  cassava  forming  a considerable  portion  of 
their  food,  as  well  as  yams,  sweet-potatoes,  beans, 
millet,  Indian-corn,  &c.  The  sugar-cane  is  also 
cultivated,  and  in  the  warmer  districts  grows  to  a 
great  size.  A coarse  sugar  is  made,  but,  except 
in  the  neighbourhood  of  the  capital,  the  cane 
is  chiefiy  used  for  the  manufacture  of  a spirit  called 
toaha.  Coffee,  spices,  ginger,  chillies,  tobacco, 
indigo, hemp,  and  cotton  are^also  grown,  but  not  in 
large  quantities.  There  is  a considerable  variety  of 
fruit,  many  kinds  being  indigenous,  as  the  banana 
and  plantain,  pine-apple,  loquat,  grape,  citron, 
lemon,  mulberry,  raspberry,  &c.,  and  others  intro- 
duced by  Europeans,  as  the  peach,  mango,  pome- 
granate, guava,  and  fig. 

Before  considering  the  future  prospects  of  Mada- 
gascar, looked  at  as  a possible  field  for  European 
settlers,  and  as  a country  able  to  supply  largely 
many  tropical  productions,  a word  or  two  may  be 
said  as  to  its  present  position  as  regards  Govern- 
ment, and  its  intellectual  progress. 

Political  History. 

Until  the  commencement  of  the  last  century, 
there  appears  to  have  been  no  one  tribe  in  the 
island  having  any  great  preponderance  over 
another.  The  inhabitants  were  divided  into  a great 
number  of  small  and  independent  States,  each 
under  its  own  chieftain,  and  often  separated  from 
other  tribes  by  a tract  of  uninhabited  country.  In 
the  early  part  of  the  eighteenth  century,  however, 
a small,  but  warlike,  tribe  in  the  south-west, 
called  Sakalava,  conquered  all  the  people  on  the 
west  side  of  the  island,  and  also  some  of  those  in 
the  northern  central  region,  including  the  Hovas  ; 
and  then  established  two  kingdoms,  which  retained 
their  supremacy  for  about  a hundred  years.  But 
towards  the  beginning  of  the  present  century,  the 
Sakalava  power  was  weakened,  and  the  Hovas  in 
the  central  province  threw  off  their  yoke,  and  con- 
quered their  former  masters,  also  subduing  the 
eastern,  and  most  of  the  central  tribes.  In  this 
enterprise,  the  Hova  chieftain,  Eadama  I.,  was 
aided  by  the  English  Government,  which  was  then 
anxious  to  stop  the  exportation  of  slaves  from 
Madagascar.  In  order  to  accomplish  this,  they 
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gave  a yearly  subsidy  to  Eadama — in  whom  they 
saw  tbe  most  capable  and  influential  of  the  native 
chiefs — and  he,  by  the  arms  and  ammunition  and 
European  training  he  obtained  for  his  troops, 
estabKshed  his  supremacy  ; so  that  from  that  time 
the  Hova  sovereigns  have  claimed  the  sovereignty 
of  the  whole  island.  As  a matter  of  fact,  about  a 
third  of  the  island,  chiefly  the  west,  and  especially 
the  south-west,  is  practically  independent.  But  it 
would  doubtless  be  a benefit  to  the  country  as  a 
whole  were  the  Hova — now  becoming  enlightened 
and  civilised — to  be  firmly  established  over  the 
tribes  of  the  north-west,  who  are  perpetually  at 
war  with  each  other,  and  whose  barbarism  pre- 
vents all  progress  in  that  part  of  the  country. 

Establishment  of  London  Missionaby  Society 
Mission,  in  1820. 

Eadama  I.  was  a most  enlightened  man  for  his 
time,  and  gave  every  encouragement  to  the  mission- 
aries of  the  London  Missionary  Society,  who  com- 
menced work  in  his  capital  in  the  year  1820.  These 
men  were  the  first  to  reduce  the  native  language 
to  a regular  system  of  orthography,  and  to  give 
the  people  their  own  speech  in  a written  form  ;* 
they  founded  a school  system,  by  which  manv 
thousands  received  the  elements  of  a good  educa- 
tion ; they  prepared  numerous  books  ; and,  besides 
the  planting  of  Christianity  in  Madagascar,  the 
lay  members  of  the  mission  also  introduced  the 
knowledge  of  many  of  the  arts  of  civilised  life, 
teaching  the  people  improved  methods  of  iron- 
working, carpentry,  and  masonry,  as  well  as  in- 
structing them  in  tanning,  the  manufacture  of 
bricks,  tiles,  pottery,  and  soap,  and  of  many  sul- 
phates, carbonates,  and  nitrates  used  in  the  various 
arts  and  in  medicine.  They  also  discovered  lime- 
stone, slates,  and  stones  suitable  for  grindstones, 
and  a metallic  sulphate  from  which  sulphur  could 
be  extracted,  and  they  constructed  several  useful 
engineering  works  in  the  neighbourhood  of  the 
capital.  The  processes  of  printing,  bookbinding, 
and  lithographing  were  also  taught  to  a number  of 
native  youths.  It  will  be  evident,  therefore,  that  in 
addition  to  the  main  object  of  the  early  mission 
work,  the  teaching  of  Christianity,  the  first  mis- 
sionaries did  not  a little  for  the  material  advance- 
ment of  the  people.  And,  from  what  has  been 
already  said  as  to  the  recent  progress  in  all  the 
building  arts,  it  will  also  be  seen  that  the  present 
mission  has  not  been  unmindful  of  the  traditions 
of  its  predecessors. 

Period  of  Eetrogression,  from  1836  to  1861. 

The  bright  prospects  of  rapid  advancement  for 
the  country  which  were  then  opening  up,  were, 
however,  darkened  by  the  death  of  the  King  in 
1828,  and  by  the  accession  of  one  of  his  wives,  the 
Queen  Eanavalona  I.  The  new  Sovereign  was 
strongly  attached  to  the  old  idolatrous  customs, 
and  somewhat  prejudiced  against  foreigners,  apart 
from  their  religion.  And  although,  from  her  ap- 
preciation of  the  material  benefits  the  missionaries 
had  brought  to  the  kingdom,  she  permitted  them 
to  stay  for  a certain  time,  yet,  one  after  another, 
they  were  all  at  last  obliged  to  leave,  until,  in  1836, 
the  last  two  also  left,  and  the  mission  and  its 
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civilising  work  was  entirely  broken  up.  For  25 
years  from  that  time  European  influence  was,  as 
much  as  possible,  excluded  from  the  country ; 
severe  persecution  of  Christianity  was  again  and 
again  resorted  to,  and,  owing  to  an  unfortunate 
collision  with  the  English  and  French  naval  forces 
at  Tamatave,  in  1845,  almost  all  commercial  inter- 
course was  stopped  between  Madagascar  and  the 
Mascarene  Islands  for  several  years.  Meanwhile, 
the  condition  of  the  country  was  most  deplorable  ; 
frequent  wars,  often  carried  on  with  great  cruelty, 
were  desolating  many  of  the  distant  provinces,  and 
but  for  the  irrepressible  influence  of  the  Christian- 
ising and  civilising  work  already  done  by  the 
London  Missionary  Society’s  mission,  Madagascar 
must  have  relapsed  into  its  previous  semi-barbarous 
condition.  But,  happily,  although  persecuted  and 
repressed,  it  could  not  be  destroy ed ; and,  at  length, 
when  the  death  of  the  Queen  occurred  in  1861,  the 
“dark  ages”  of  the  great  island  had  for  ever 
passed  away. 

Eesijmption  of  Mission  and  its  Civilising 
Work  in  1862. 

During  the  following  year  the  mission  of  the 
London  Missionary  Society  was  re-established  at 
the  capital  city,  educational  and  literary  work  was 
resumed  with  vigour,  and  for  several  years  made 
steady  progress  in  Antananarivo  and  its  vicinity. 
Subsequently  other  Protestant  societies,  the  Society 
for  the  Propagation  of  the  Gospel,  and  Church 
Missionary  Society,  opened  missions  on  the  eastern 
coast,  and  a mission  of  the  Society  of  Friends 
joined  the  London  Missionary  Society  in  the 
interior.  In  1863,  the  work  of  building  the 
memorial  churches,  hospital,  &c.,  was  commenced, 
together  with  those  improved  methods  of  construc- 
tion already  alluded  to. 

Further  Advances  in  1869. 

But  in  1868,  and  the  following  year,  a considerable 
advance  took  place.  The  accession  of  the  present 
Sovereign,  EanavMona  II.,  and  her  open  adhesion 
to  Christianity,  gave  a great  impetus  to  the  move- 
ment forward,  which  had  been  steadily  going  on 
during  the  reign  of  her  immediate  predecessor. 
Queen  Easoherina.  The  burning  of  the  royal  and 
national  idols  (September,  1869)  was  the  signal  for 
almost  the  whole  population  of  the  central  province 
of  Imerina  to  put  themselves  under  instruction. 
This  was  also  the  case,  but  to  a less  extent,  in  the 
southern  province  of  Betsileo,  for  there  the  people 
had  had  far  less  of  teaching  than  their  neighbours 
to  the  north  ; and  wherever  the  Hova  influence  ex- 
tended into  the  distant  provinces,  there  also  some 
educational  work  was  begun.  During  the  last  ten 
years,  therefore,  the  progress  made  in  the  central 
provinces  has  been  very  rapid  in  many  directions. 
Throughout  Imerina  and  Betsileo,  hundreds  of 
congregations  meet  together  for  Christian  worship, 
and  at  the  majority  of  these  there  is  a school  for 
village  children.  These  are  bemg  gradually  sup- 
plied with  efficientteachers  from  the  training  schools 
in  the  capital.  In  1879,  the  number  of  schools 
was  890,  with  about  50,000  scholars.  The  Queen 
and  her  Government  take  a great  interest  in  educa- 
tion, and  are  constantly  urging  on  the  people  the 
necessity  of  sending  their  children  to  learn.  In 
Antananarivo  there  are  a number  of  excellent  schools , 
together  with  a college  and  normal  schools  for  the 
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training  of  teachers.  There  is,  therefore,  a con- 
siderable reading  class  in  the  central  provinces, 
and  their  desire  for  knowledge  is  supplied  by  a 
quantity  of  literature  constantly  issuing  from  the 
presses  of  the  London  Missionary  Society,  and 
the  Friends  Missionary  Association.  Several 
periodicals  are  issued  — monthly,  bi-monthly, 
and  quarterly — some  being  illustrated  by  wood 
engravings  sent  from  England,  and  some  by 
lithographs  executed  by  native  youths,  and  these 
have  a large  circulation.  There  is  also,  now,  a 
considerable  number  of  valuable  books  in  the 
native  language,  including  school  books,  science 
text-books,  Bible  dictionaries,  commentaries  on  the 
Scriptures,  &c. 

These  enlightening  influences  are  at  present 
chiefly  at  work  in  the  two  central  provinces,  for 
the  numerous  other  tribes  inhabiting  Madagascar 
have  not  yet  advanced  much  beyond  the  semi- 
civilised  state  in  which  they  have  remained  for 
centuries.  But  as  mission  stations  have  now  been 
formed  among  some  of  the  more  heathen  tribes, 
and  a native  missionary  society  is  also  sending  out 
educated  Christian  Malagasy  into  some  of  the 
distant  provinces,  there  is  reason  to  hope  that  in 
time,  enlightenment  will  spread  throughout  the 
whole  island. 

Government. 

As  regards  government,  Madagascar  must  be 
called  an  absolute  monarchy,  as  there  are  no  repre- 
sentative institutions  ; but  the  Queen  is  assisted  by 
a nrime  minister,  and  other  ofiicers  of  state,  between 
whom  the  business  of  the  kingdom  is  divided ; 
and  the  present  sovereign  professes  to  rule 
“ by  the  favour  of  God  and  the  will  of  the  people,” 
and  in  accordance  with  a printed  code  of  laws. 
Practically,  there  is  a considerable  amount  of  con- 
tentment and  happiness  among  the  people,  not- 
withstanding many  evils  inseparable  from  the 
political  state  in  which  they  and  their  fathers  have 
lived  for  so  long.  Yery  recently,  various  measures 
have  been  adopted  to  improve  the  administration 
of  justice,  and  appoint  men  of  good  character  and 
ability  to  important  posts.  The  distant  provinces 
are  governed  by  Hova  military  officers,  selected 
by  the  central  Government,  and  the  Hova  authority 
is  maintained  by  small  garrisons  at  all  the  chief 
ports  and  principal  interior  towns.  There  is  an 
army  of  several  thousand  men,  which  was  first 
trained  and  drilled  by  English  officers  in  the  time 
of  Eadama  I.,  and,  more  recently,  by  both  English 
and  French  serjeants.  The  tendency  of  things 
lately  has  been  to  break  down  somewhat  a kind  of 
feudal  system  which  had  been  in  force,  and  to 
centralise  all  authority.  As  the  people  grow  more 
enlightened,  this  will  again,  probably,  lead  to 
something  more  like  a representative  system  than 
is  yet  practicable. 

Slavery  is  a prominent  feature  in  Malagasy 
society  ; but  it  is  really  a “ domestic  institution,” 
and  is  marked  by  few  of  those  repulsive  features 
which  it  wears  in  countries  where  the  colour  preju- 
dice intensifies  the  difference  between  master  and 
slave.  An  inroad  has,  however,  been  made  into 
the  slave  system  by  the  emancipation,  in  1877,  of 
one  great  division  of  the  slave  class,  the  Mozam- 
biques,  or  African  slaves  and  their  children  brought 
into  the  country.  As  Christian  feeling  gains  power, 
other  advances  will,  no  doubt,  eventually  take  place. 


It  will,  perhaps,  now  be  asked,  “ What  prospect 
is  there  of  Madagascar  taking  a place  among  the 
produce- supplying  countries  of  the  world  ? and 
what  openings  are  there  for  European  skill  and 
capital  ?” 

Madagascar  as  a Produce-supplying  Country.  . 

In  reply  to  the  first  of  these  questions,  it  will 
have  been  already  inferred  from  the  facts  given 
above,  that  the  country  is  capable  of  supplying 
many  of  the  most  valuable  products  of  the  tropical 
zone.  Eice,  sugar,  coffee,  and  spices,  silk,  cotton 
and  hemp,  indigo  and  tobacco,  might  all  be  pro- 
duced in  practically  unlimited  quantities.  At  pre- 
sent, however,  rice,  sugar,  and  coffee,  are  the  only 
articles  out  of  this  list  which  are  grown  for  ex- 
portation. The  cultivation  of  coffee  is  yearly  in- 
creasing, and  numerous  small  plantations  have 
been  formed  along  the  shores  of  the  east  coast 
rivers  by  Creole  traders.  For  several  years  past 
large  quantities  of  gum-copal  and  india-rubber 
have  also  been  exported,  but  owing  to  the  reckless 
manner  in  which  the  trees  supplying  the  latter 
have  been  cut  down,  it  is  feared  that  the  whole 
trade  will  come  to  an  end  before  long  unless  some 
steps  are  taken  to  remedy  the  evil.  In  the  southern 
part  of  the  island,  a lichen,  called  orseilUy  which  is 
valuable  for  dyeing,  is  collected  in  considerable 
quantities. 

Chief  Exports. 

The  most  important  item  of  export  at  present  is 
cattle.  The  colonies  of  Mauritius  and  Bourbon 
derive  their  entire  supply  of  beef  from  the  fine 
humped  oxen  which  are  shipped  by  thousands 
from  the  eastern  ports.  Yery  lately,  however,  the 
trade  is  said  to  be  leaving  the  eastern  side  of  the 
island,  the  ships  fetching  the  cattle  from  the  north- 
west coast,  owing  to  their  greater  cheapness  in  the 
Sakalava  country.  A considerable  trade  has  also 
sprung  up  between  the  south-west  ports  and 
Natal.  Hides  are  sent  down  in  large  quantities 
from  the  interior,  being  dried  and  salted  for  ex- 
portation. The  valuable  woods  found  in  the  forests 
would  also  form  an  important  article  of  trade  were 
they  allowed  to  be  exported,  but  at  present  it  is 
forbidden  by  the  native  laws  to  export  timber. 
Ebony  and  numerous  hard  and  beautiful  woods 
resembling  teak,  rosewood,  and  mahogany,  are 
found  in  the  forests,  and  are  used  for  cabinet  work, 
and  in  building,  and  also  in  making  the  parquetry 
flooring  in  the  best  class  of  houses.  The  exports 
and  imports  of  Madagascar,  and  their  annual  value, 
will  be  seen  by  the  following  extracts  from  the 
English  consular  reports ; these,  however,  only 
refer  to  the  goods  in  British  ships,  and  from  the 
eastern  side  of  the  island ; and  I regret  that  I have 
been  unable  to  procure  any  information  later  than 
the  dates  here  given  : — 

Exports  and  Imports. 


Year. 

Imports. 
£ s. 

d. 

Exports. 
£ s. 

d. 

1870  ... 

. ..  57,922  13 

10  ... 

. ..  63,047  3 

5 

1871  ... 

...  105,595  12 

4 .. . 

88,230  8 

2 

1872  ... 

...  154,659  11 

9 ... 

...  145,258  8 

8 

Of  the  imports  in  1872,  the  chief  items  were — 
Cotton  goods  (£47,899);  specie  (£56,678);  rum 
(£20,262);  haberdashery  (£8,103);  and  hardware 
(£4,701).  Of  the  exports  for  the  same  year — India- 
rubber  (£65,152);  oxen  (10,971,  worth  £46,059); 
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Mdes  (£8,567);  rice  (£6,691);  sugar  (£5,336); 
gum-copal  (£3,466) ; straw  bags  (£2,012) ; and 
ralanas  (£1,024),  were  the  principal  articles.  The 
Consul  estimates  the  number  of  French  merchant 
vessels  visiting  the  east  coast  during  the  year  at 
about  two-thirds  of  the  number  of  British  ships, 
so  that  the  total  value  of  the  exports  and  imports 
for  the  year  1872  would  be  about  £257,000  and 
£242,000  respectively  for  the  eastern  coast.  If  to 
these  sums  we  add  two-fifths  more  of  the  western 
coast  trafiic,  we  shall  probably  not  be  far  wrong 
in  estimating  the  total  value  of  the  commerce  of 
Madagascar  at  that  date  at  about  £300,000  inwards 
and  outwards. 

Peospects  of  Increased  Exports. 

In  conclusion,  it  will  perhaps  be  asked,  if  the 
country  is  so  fertile,  cannot  all  its  valuable  pro- 
ductions be  supplied  in  much  greater  quantities 
than  they  now  are  ? One  reason  for  doubt  is  that 
a much  larger  supply  of  labour  is  not  at  present  to 
be  procured.  The  country  is  thinly  populated,  and 
the  people  are  not  much  disposed  to  work  in  large 
plantations,  but  prefer  their  village  life,  each  man 
cultivating  his  own  rice  field,  and  worldng  his  own 
plot  of  manioc,  indian-corn,  or  vegetables.  The  want 
of  roads  also  makes  it  unprofitable  to  convey  pro- 
duce for  any  great  distance.  Besides  this,  there  must 
be  a much  greater  advance  in  knowledge  and  in 
power  of  combination,  as  well  as  increase  of  avail- 
able capital,  before  the  natives  of  Madagascar  are 
likely  to  undertake,  on  a large  scale,  the  production 
of  such  articles  as  would  find  a European  market. 

Difficijlties  in  the  way  of  Foreigners 
Obtaining  Land. 

It  may  perhaps  be  further  inquired  why  Euro- 
peans do  not  obtain  land,  and  form  plantations. 
The  reason  is,  that  the  Malagasy  are  strongly 
opposed  to  the  sale  of  land  to  foreigners,  and  in 
their  treaties  with  England,  France,  and  America, 
have  stipulated  that  land  is  not  to  be  sold,  although 
it  may  be  rented  for  a term  of  years.  N"o  periods 
are,  however,  mentioned,  and  hitherto  the  Govern- 
ment has  not  been  disposed  to  grant  facilities  for 
obtaining  lengthened  leases.* 

This  may,  at  first  sight,  appear  narrow  prejudice 
on  their  part,  but  looked  at  from  their  point  of 
view,  it  shows  no  little  political  sagacity.  The 
Malagasy  very  naturally  wish  to  retain  their 
country  in  their  own  hands ; and  they  know  well 
enough,  from  what  they  have  heard  of  the  history 
of  European  aggression  in  other  parts  of  the 
world,  that  if  foreigners  once  obtam  a foot- 
ing in  a country  occupied  by  one  of  the 
darker  races,  they  sooner  or  later  become 
the  dominant  power  in  that  country.  “Mada- 
gascar for  the  Malagasy,”  is  surely  a natural 
and  reasonable  sentiment,  and  we,  as  Eng- 
lishmen, taking  a pride  in  our  island  home, 
ought  not  to  have  any  feeling  but  one  of  admira- 
tion for  the  love  of  their  own  island  shown  by  the 
Malagasy,  and  their  desire  to  retain  it  as  their 
own.  We,  at  least,  with  our  extensive  colonial 
possessions,  and  almost  unlimited  openings  in 
various  parts  of  the  world,  need  not  look  with 


* The  Creole  coflfee-planters 'obtain  their  land  chiefly  by  marry- 
ing native  women,  and  work  it  by  the  employment  of  slave  labour, 
thus  really  evading  both  the  native  laws  and  those  of  their  own 
country— England  or  France,  as  the  case  may  be. 


any  covetous  eye  at  this  African  island.  As  it  is,  , 
Madagascar  is  one  of  the  few  places  with  which  ; 
they  have  had  to  do  which  Englishmen  can  re- 
gard with  almost  unmingled  satisfaction.  We 
have  not,  then,  taken  from  the  native  owners  a 
single  inch  of  territory,  either  by  the  strong  hand 
of  force,  or  by  any  underhand  proceedings.  Our 
influence  has  indeed  been  powerful,  but  it  has  been 
exerted  to  enlighten  and  civilise  and  Christianise 
its  people  ; surely  a greater  glory  to  us  than  if  we 
had  obtained  possession  of  the  whole  island,  and 
v/ere  there,  intentionally  or  not,  improving  the 
lawful  owners  of  the  soil  from  off  the  face  of  the 
earth.  More  than  that : but  for  the  influence 
of  England,  Madagascar  would  probably  have 
long  ere  now  fallen  into  the  hands  of  the 
French,  who  have  been  making  various  pretended 
claims  to  it  for  more  than  200  years  past.  * 
Happily,  however,  a few  years  ago,  an  understand- 
ing was  arrived  at  by  the  English  and  French 
Governments,  that  each  should  respect  the  in- 
dependence of  Madagascar.  May  that  agreement 
always  be  respected ; and  although  our  most  recent 
news  from  the  country  informs  us  that  the  newly 
appointed  French  Consul  was  apparently  doing  his 
best,  or  worst,  to  force  a quarrel  with  the  native 
Government,  let  us  hope  that  this  is  only  a little 
“gasconade”  on  the  part  of  anew  official,  and 
that  it  will  not  be  permitted  to  the  Freiich  to 
repeat  in  Madagascar  the  shameful  proceedings 
which  resulted  in  their  acquisition  of  Tahiti.  It 
would  be  descreditable,  indeed,  if  in  this  African 
island  the  influence  of  any  European  nation  were 
employed  to  overpower  the  national  feeling  of 
independence  growing  up  among  its  people,  and  to 
bring  them  under  a foreign  yoke,  and  so  prevent 
that  quiet,  steady  development  from  within,  which 
has  marked  the  history  of  Madagascar  for  the  last 
few  years,  and  which  will  continue  if  the  country 
is  free  from  foreign  interference. 

As  regards  its  scientific  aspects  (which  cannot  be 
appropriately  considered  in  this'paper)  Madagascar 
has  numerous  points  of  extreme  interest  ; its 
physical  geography  and  geology,  its  luxuriant 
and  still  imperfectly  known  flora,  its  peculiar  and  i 
exceptional  fauna,  the  origin  and  divisions  of  its 
people,  their  language,  superstitions,  folk-lore,  and 
customs  ; all  these  are  subjects  in  which  it  offers  ■ 
very  much  worthy  of  investigation.  But  it  has  ■ 
better  claims  upon  our  attention  than  even  these  ‘ 
offer,  for,  while  we  cannot  expect  Madagascar 
soon  to  take  a very  important  position  as  regards 
the  commerce  of  the  world,  as  a produce-supply- 
ing country,  or  regard  it  as  a probable  field  for 
English  colonisation,  it  appeals  powerfully  to  our 
sympathy  as  well-wishers  to  our  fellow-men.  For 
it  is  a country  where,  not  long  ago,  the  Sovereign, 
at  her  accession  (as  she  has  done  frequently  since),  , 
publicly  announced  that  “ her  kingdom  rested  i 
upon  God;  ” where  the  people  have  already  made 
great  progress,  and  are  yearly  advancing  in  intel- 
ligence and  civilisation ; and  where,  with  the  help- 
ing hand  of  Christian  Englishmen,  to  guide  and  I 
counsel  them  fora  time,  they  will  at  length  become 
strong  and  self-supporting,  and,  by  the  blessing  of  i 
that  overseeing  care  which  guides  nations  as  well  / 
as  individuals,  will  develop  into  a united,  intel- 
ligent, civilised,  and  Christian  people. 

* “Madagascar:  Possession  Fran<;aise  depuis  1642,”  is  the  | 
title  of  a French  work  by  M.  Barbie  du  Bocage ; Paris,  1858.  i 
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DISCUSSION. 

Tie  Chairman  regretted  that  the  writer  of  the  paper, 
in  consequence  of  his  recent  departure  for  India,  had 
not  been  able  to  be  present  himself  to  read  it.  The 
i subject  was  very  important,  more  especially  in  its  com- 
mercial aspect.  Many  of  the  products  of  Madagascar 
had  lately  received  considerable  attention,  both  on 
account  of  their  peculiar  character,  and  of  their  useful- 
ness. The  value  of  the  exports  from  the  island,  as 
shown  by  the  statistics  given  in  the  paper,  was  very 
large,  and  it  was  in  some  measure  to  be  regretted  that 
these  were  not  carried  further  than  1872.  If  Mr.  Sibree 
had  been  able  to  carry  them  on  later,  it  would  have 
been  found  that  a very  considerable  trade  had  since 
arisen,  especially  in  the  direction  of  the  Mauritius,  whose 
inhabitants  drew  their  supphes  of  cattle  almost  entirely 
from  Madagascar.  A great  number  of  gums  were  known 
to  exist  in  the  island,  but  their  commercial  value  had  not 
yet  been  ascertained.  Among  others  was  a gum,  said  to 
be  the  cowrie  gum,  which,  no  doubt,  only  required  to  be 
dug  up  in  sufficient  quantities  to  form  another  valuable 
article  for  export.  The  peculiar  formation  of  the  hill 
.country  showed  that  it  was  admirably  adapted  for 
coffee-growing,  and  in  the  warm  plains  there  could  be 
no  doubt  that  the  sugar-cane  would  flourish,  and  yield 
a valuable  product  if  properly  cultivated.  There  was, 
■therefore,  every  reason  to  anticipate  that,  when  next 
rthe  commerce  of  Madagascar  came  to  be  discussed  in 
that  room,  much  of  the  advance  hoped  for  by  Mr. 
Sibree  would  be  foimd  to  have  taken  place.  The  Society 
was  much  indebted  to  Mr.  Sibree  for  his  paper,  which 
was  the  more  valuable,  as  it  was  derived  almost  entirely 
from  his  own  experience  in  the  island,  which,  as  the 
meeting  was  aware,  was  such  as  to  give  all  his  state- 
ments very  great  weight  and  authority. 

Mr.  Eichardson  desired  to  say  a few  words  on  the 
interesting  paper  prepared  by  his  brother-missionary, 
Mr.  Sibree.  He  had  listened  to  it  -with  very  great 
pleasure,  but  would  have  been  glad  could  the  meeting 
have  had  before  it  Dr.  Mullins’s  more  recent  map  of 
Madagascar,  as  it  would  have  enabled  them  to  form  a 
more  correct  impression  of  the  geographical  and 
j)hysical  features  of  the  island.  Mr.  Sibree  having 
lived  for  a long  period  in  Madagascar,  was  a very  com- 
petent authority  to  speak  of  it,  and  his  paper  might  be 
certainly  accepted,  as  on  the  whole,  correct.  He  (Mr. 
Eichardson)  might  say,  that  those  who  had  lived  in 
the  island  as  long  as  Mr.  Sibree  (his  own  residence 
there  had  extended  over  more  than  10  years),  would 
entirely  accept  Mr.  Sibree’ s paper,  with  but  very 
slight  modifleations.  With  regard  to  the  Chair- 
man’s remarks  about  the  exportation,  he  thought, 
alluding  to  the  export  of  cattle,  that  Mr.  Sibree  was 
quite  correct  in  saying  that  the  exportation  had  de- 
creased from  the  port  of  Tamatave  on  the  east  coast, 
and  the  reason  was,  that  it  was  a very  difficult  journey 
from  the  central  portions  of  the  island  to  the  east  coast, 
occupying  for  the  transport  of  cattle  some  two  or  three 
weeks,  and  there  was,  in  addition,  a tax  imposed  on  the 
cattle  of  a doUar  per  head,  whereas  along  the  west  coast 
where  the  tribes  were  practically  unsubdued,  bullocks 
might  be  bought  (if  they  would  excuse  the  expression) 
for  a mere  song.  He  had  himself  bought  three  bullocks 
for  £1,  and  he  afterwards  sold  the  hides,  and  gave  the 
flesh  and  bones,  which  were  worth  a few  shillings,  to 
the  men  who  accompanied  him.  The  decrease  in  the 
traffic  of  Madagascar  from  that  port  for  the  last  few 
years  had  arisen  from  the  fact  that  the  traders  could  get 
bullocks  at  a cheaper  rate  from  the  west  coast  than 
they  were  able  to  obtain  them  on  the  east.  It  was 
stated  in  the  paper  that  the  small  island  of  St.  Marie’s 
was  now  the  only  remnant  of  the  French  occupation  of 
Madagascar ; but  the  French  also  possessed  another 
island  on  the  east  coast,  and  a very  important  trade 
was  carried  on  with  that  island  which  was  kno-wn  as 


Nonsobaye.  Steamers  brought  produce  every  month 
from  Nonsobay^  to  Zanzibar  and  Aden,  whence  it 
ultimately  reached  England.  Certainly,  as  remarked  in 
the  paper,  there  was  great  danger  of  the  French  estab- 
lishing themselves  in  Madagascar.  The  priests  were 
very  influential,  and  the  French  consul  to  whom  Mr. 
Sibree  referred,  had  lately  done  some  very  questionable 
things ; but  the  Grovemment  of  Madagascar  had  got  the 
better  of  him  of  late ; and  the  recent  excitement  appear- 
ing in  the  newspapers  on  the  subject,  might  now  be 
dismissed,  as  he  believed  any  differences  between  our- 
selves and  the  French  would  be  amicably  settled.  Mr. 
Sibree  had  a Little  failed  in  drawing  attention  to 
one  of  the  recent  signs  of  progress  in  Madagascar. 
It  should  be  remembered  that  some  few  years  ago, 
there  were  not  3,000  readers  in  the  island,  but 
in  consequence  of  the  efforts  of  the  Missionary 
Societies,  the  Eoman  Catholic  Society,  and  the  Lutheran 
Society,  which  were  all  working  there,  no  less  than 
50,000  persons  in  the  island  were  now  able  to  read. 
That  was  a great  hope  for  the  country.  It  should  not 
be  forgotten,  in  considering  the  affairs  and  the  immediate 
future  of  Madagascar,  that  the  central  Government  in 
Antananarivo  was  really  as  far  removed  from  some  of 
the  stations,  practically  speaking,  as  London  was  from 
New  York,  or  even  from  San  Francisco  or  Shangai, 
looking  at  the  difficulty  of  communication  and  access, 
so  that  progress  must  naturally  be  somewhat  slow. 
Above  all,  the  Madagascar  Government  believed  that 
the  French  had  designs  upon  their  country,  and  for 
that  reason  they  considered  it  was  to  their  interest  not 
to  facilitate  communication,  but  to  keep  the  roads  bad, 
and,  in  fact,  everything  was  done  to  keep  foreigners  out 
of  the  island.  But  they  manifested  a great  respect  for 
Englishmen ; they  knew  that  we  have  no  designs  on 
Madagascar,  and  were  willing  to  submit  to  our 
influence.  Still  we  must  be  content  to  wait  for 
many  years  before  we  could  see  Madagascar  develop 
into  a food-producing  country,  and  rise  in  the  scale 
of  nations.  We  must  remember  that  Christianity 
had  only  made  itself  really  felt  in  the  island  during 
the  last  ten  or  twelve  years.  On  the  other  hand,  the 
husband  of  the  present  Queen  was  a most  intel- 
ligent and  high-minded  man,  and  was  labouring  in 
the  interests  of  the  people.  He  might  state,  as  evi- 
dences of  advancement,  that  the  Queen  had  founded  an 
hospital,  and  hiid  now  two  European  doctors  in  her 
employ,  one  at  £400  and  the  other  at  £180  a year,  and 
she  had  done  all  she  could  to  encourage  her  people  to 
enter  the  churches  and  to  learn  to  read.  She  had  also 
amended  the  laws  of  divorce,  and  abolished  polygamy  ; 
and,  by  a late  proclamation,  she  had  further  abolished 
the  conscription  for  military  service  for  life,  and 
made  it  binding,  universally,  for  the  space  of  five 
years  only.  He  had  every  hope  in  the  Queen  and 
Prime  Minister  of  Madagascar,  and  believed  that 
ultimately  the  country  would  become  of  very  great 
importance  in  the  history  of  the  world.  But  we 
must  have  patience  with  them,  and  if  we  could  only 
get  Christian  traders  and  travellers  to  penetrate  through 
the  country,  they  would  have  even  greater  influence 
than  the  missionaries.  It  could  not  be  denied  that  at 
present  the  Government  of  Madagascar  did  not  hold 
out  many  inducements  to  foreigners  to  go  into  the 
island,  but  the  reason  was  their  fear  of  the  French. 
He  would  say,  in  conclusion,  again,  that  all  Mr.  Sibree 
had  said  might  be  accepted  generally  as  correct.  If 
Mr.  Sibree  could  have  been  present  he  would,  most  pro- 
bably, have  extended  some  parts  of  the  information. 
Personally,  he  had  been  dehghted  with  the  paper,  and 
hoped  that  it  would  succeed  in  dra-wing  attention  to 
the  very  interesting  subject  of  the  present  condition  and 
future  prospects  of  Madagascar. 

The  Chairman  proposed  a cordial  vote  of  thanks  to 
Mr.  Sibree  for  his  interesting  and  valuable  paper, 
which  was  passed  unanimously. 
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MISCELLANEOUS. 


BEAUMONT  COMPEESSED  AIE-ENOINE. 

The  value  of  compressed  air  as  a motive  power  has 
long  been  recognised,  and  many  attempts  to  utilise  it  in 
this  respect  have  been  made,  although  hitherto  they  have 
not  always  been  attended  with  practical  success.  The 
main  difficulty  which  has  stood  in  the  way  of  inventors 
and  has  retarded  the  progress  of  the  air-engine  has  been 
that  of  providing  means  whereby  the  full  power  con- 
tained in  the  air  under  compression  can  be  utilised 
economically  and  at  serviceable  pressures.  Judging 
from  the  results  of  some  experimental  runs  made  with 
an  air-driven  locomotive  which  we  recently  attended, 
this  difficulty  would  now  appear  to  have  been  mastered, 
and  highly -compressed  air  to  have  been  rendered  prac- 
ticably available  as  a source  of  motive  power.  This  has 
been  effected  by  Colonel  Beaumont,  E.E.,  in  an  engine 
which  has  been  lately  running  in  the  Eoyal  Arsenal, 
Woolwich,  where  its  powers  have  been  put  to  the  test 
of  practical  work.  It  is  now  some  four  years  since 
Colonel  Beaumont  firsts  commenced  experimenting  in 
this  direction,  and  he  has  proceeded  step  by  step,  im- 
proving and  perfecting  as  he  went  on,  until  he  has  at 
last  succeeded  in  producing  the  engine  in  question.  The 
construction  of  this  engine  is  based  upon  the  principle 
of  utilising  the  entire  power  stored  up  in  compressed 
air,  no  matter  how  high  the  pressure  may  be.  This  is 
effected  by  admitting  the  air  into  successive  cylinders, 
having  different  areas,  commencing  with  the  smallest, 
and  in  making  provision  by  which  as  the  pressure  falls 
in  the  reservoir  the  consumption  of  air  can  be  increased. 
In  other  words,  the  elasticity  and  the  expansive  pro- 
perties of  air  are  taken  fuU  advantage  of  in  this  engine, 
just  in  the  same  way  as  the  corresponding  properties  in 
the  vapour  of  steam  are  utilised  in  the  compound  steam- 
engine — that  is,  in  each  case  the  gases  are  expanded 
from  the  smaller  and  high-pressure  cylinders  into  the 
larger  and  low-pressure  cylinders. 

In  appearance  the  engine  necessarily  differs  from  an 
ordinary  locomotive,  the  absence  of  a funnel  or  other 
outlet  for  smoke  or  steam  being  the  most  prominent 
point  of  departure.  The  machine,  which  is  noiseless, 
more  or  less  resembles  a large  tank  carried  upon  wheels, 
with  sundry  levers  and  handles  on  the  top,  where  the 
driver  is  placed.  The  engine  in  question,  however,  is 
not  of  the  form  which  is  to  be  adopted  in  practice,  but 
it  is  that  in  which  the  principle  has  been  finally  de- 
veloped, and  is  now  being  demonstrated.  The  air  is 
first  compressed  by  a stationary  engine  and  machinery 
into  the  reservoir  of  the  air-engine.  In  the  present 
instance  the  compression  is  effected  by  the  machinery  in 
the  arsenal,  by  permission  of  the  authorities,  who  have 
also  consented  to  Colonel  Beaumont  carrying  out  his 
experiments  there,  seeing  that  the  principle  will  find 
an  important  application  in  several  directions  connected 
with  the  Grovernment,  notably  in  that  of  electrically- 
steered  torpedoes.  The  air  is  stored  in  the  reservoir 
under  a jwessure  of  1,0001b.  per  square  inch,  and 
is  delivered  thence  into  the  first  and  smallest  cylinder 
at  that  pressure.  After  use  there  it  is  expanded 
into  the  second  and  third  cylinders  in  succession, 
each  cylinder  having  an  increased  cubical  capacity 
in  relation  to  the  one  preceding  it.  From  the 
third  cylinder,  having  there  given  out  its  last  pound  of 
useful  effect,  the  air  is  ejected  noiselessly  into  the 
atmosphere  from  a small  poi*t  at  the  side  of  the  cylinder. 
The  first  cyhnder  being  of  comparatively  small  area, 
difficulty  might  be  experienced  in  starting  the  engine 
cn  a rising  gradient  or  in  the  presence  of  other  resist- 
ances. To  this  point  there  is  an  arrangement  for 


admitting  the  air  at  full  pressure  into  the  second  or  in- 
termediate cylinder,  so  that  greater  power  is  thus 
developed  at  the  first  stroke.  Another  difficulty 
invariably  present  when  highly-compressed  air  is  ex- 
panded is  the  extreme  cold  produced,  which,  as  is  well- 
known,  is  so  great  that  the  moisture  in  the  atmosphere 
becomes  condensed  and  frozen  upon  the  working  parts, 
thereby  contributing  to  reduce  the  power  and  efficiency 
of  the  machine,  and  in  time  to  stop  its  action.  This 
difficulty  is  met  in  Colonel  Beaumont’s  engine  by  the 
application  of  heat,  externally,  to  the  compressed  air. 
This  is  effected  by  means  of  a diminutive  steam  gene- 
rator, which  is  carried  on  the  framing  of  the  engine. 
So  effectual  is  this  application  of  a mild  heat  that  the 
expanded  air  issues  from  the  exhaust  ports  quite  warm. 

With  this  engine  we  lately  made  several  runs  with 
very  satisfactory  results,  the  machine  working  smoothly, 
noiselessly,  and  at  good  speed.  A number  of  runs 
were  effected  over  a straight  length  of  that  part  of  the 
Arsenal  railway  which  runs  direct  from  the  i^roof  butts 
to  the  Plumstead  entrance  of  the  Arsenal,  the  length 
traversed  being  nearly  700  yards.  At  starting  the 
gauge  showed  a pressui’e  of  1,0001b.  per  square  inch 
in  the  air  reservoir,  and  at  stopping  this  had  become 
reduced  to  6201b.,  thus  showing  that  only  1801b.  of 
pressure  had  been  consumed  in  the  runs,  which  in  the 
aggregate  amounted  to  a httle  over  three  miles.  The 
engine  weighs  10^  tons,  and  a truck  containing  several 
passengers  which  it  hauled,  weighed  about  1§  ton 
more,  making  a total  of  12  tons.  The  result  of  the  nms, 
however,  was  not  considered  so  good  as  had  been 
obtained  upon  previous  occasions,  as  a nmnber  of  stops 
were  made  in  order  to  test  the  controlling  and  other 
qualities  of  the  engine.  The  engine  is  arranged  so  as 
to  be  able  to  make  a run  of  20  miles  with  one  charge  of 
compressed  air.  What  it  really  has  done,  we  are  in- 
formed, has  been  to  haul  a gross  load  of  22  tons  for  a 
distance  of  11  miles,  and  the  lighter  load  of  12  tons  for 
over  20  miles,  with  one  charge  of  air,  and  which  it  did 
under  the  observation  of  the  Arsenal  authorities.  From 
these  experiments  it  was  deduced  that  the  engine  will 
take  three  tons  one  mile  with  the  expenditure  of  one 
cubic  foot  of  compressed  air.  There  can  be  no  doubt 
that  the  engine,  so  far,  has  worked  most  satisfactorily, 
and  there  can  be  as  little  doubt  that  the  new  pattern 
engine,  which  we  understand  will  soon  be  running 
on  the  Edinburgh  and  PortobeUo  tramway,  will 
prove  as  successful.  If  cost  of  production,  main- 
tenance, and  working  is  found  to  be  low,  other  things 
being  equal  there  is  a wide  future  before  this  system. 
Not  only  will  it  be  applicable  for  tramway  service,  in 
which  connection  it  has  been  mainly  developed  by 
Colonel  Beaumont,  but  it  will  probably  be  found  capable 
of  working  the  traffic  of  our  underground  railways. 
This  would  be  a great  boon  both  to  the  railway 
passengers  and  to  the  company’s  servants.  It  will  be 
seen  that  this  system  of  applying  compressed  air  differs 
from  any  that  has  been  hitherto  in  use,  inasmuch  as  it 
avoids  the  loss  entailed  by  the  use  of  a reducing  valve 
and  the  cooling  of  the  air  by  expansion.  The  arrange- 
ment appears  to  enable  a much  greater  amount  of  power 
to  be  realised  out  of  a given  quantity  of  energy  stored 
up  than  hitherto,  and  the  success  of  the  system,  so  far, 
entitles  it  to  the  consideration  of  those  who  are  con- 
nected with  our  tramways  and  railways. — The  Times,. 


VINTAGE  OF  FEANCE  IN  1879. 

The  yield  of  wine  in  France  during  the  year 
1879  only  amounted  to  25,700,000  hectoHtres,  or 
565,400,000  gallons,  which  is  over  506,000,000 
gallons  less  than  that  of  1878,  and  about  660,000,000 
gallons  less  than  the  average  of  the  last  ten  years. 
This  result  is  due  to  various  causes.  The  phylloxera 
and  the  bi  dium  have  continued  their  ravages, 
and  atmospheric  perturbations  have  had  further  dis- 
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astrous  effects.  In  some  parts  the  continual  humidity 
of  the  summer  has  prevented  the  g-rape  from  ripening ; 
in  other  regions  where  the  rainfall  has  not  been  great, 
the  frosts  in  September  and  October  dried  up  the  seeds 
and  preventing  them  from  ripening. 

The  regions  which  have  suffered  most  are  Burgundy 
and  Champagne,  where  there  has  been  a total  failure, 
or  a relatively  insignificant  yield  ; the  two  Charentes, 
where  the  yield  has  hardlyreached  a third  of  the  previous 
year ; the  departments  of  the  centre  of  France,  such 
as  the  Cher,  Loire  et  Cher,  Loiret,  Indre,  Indre  et  Loire, 
Vienne,  AUier,  and  Nievre,  in  which  the  production 
has  fallen  in  the  same  proportion.  In  the  eastern 
departments  of  the  Doubs,  Meuse,  and  Meurthe  et 
Moselle,  the  crop  represents  hardly  one -tenth  of  that 
obtained  in  1878.  The  south  has  suffered  less.  The 
departments  of  the  Aude,  Herault,  and  Pyrenees 
Orientales  even  show  an  improvement  on  1878  to  the 
amount  of  about  2,000,000  hectolitres  or  44,000,000 
gallons. 

The  area  planted  with  \dnes  has  diminished  by  54,512 
hectares,  the  hectare  being*  equal  to  2 a.  Ir.  35,883  p., 
so  that  more  than  150,000  hectares  have  been  put  but 
of  cultivation  since  1874. 

Unfavourable  as  this  state  of  things  is,  it  is  not  with- 
oitt  precedent.  From  1853  to  1856,  owing  to  the  oidium 
which  had  appeared  for  the  first  time,  the  wine  crop 
had  gone  down  to  22,000,000,  21,000,000,  15,000,000, 
and  even  10,000,000  hectolitres.  In  1859  and  1856  it 
only  reached  29,000,000.  In  1863  it  began  to  increase, 
and  it  kept  at  an  average  of  50,000,000  to  60,000,000, 
attaining,  in  1875,  the  previously  unlmown  amount  of 
83,000,000.  At  the  same  time,  during  this  prosperous 
period,  there  were  years,  such  as  1867  and  1873,  when 
the  crop  went  down  to  39,000,000  and  35,000,000,  so 
that  the  conclusion  is  drawn  that  the  deficiency  in  1879 
is  due  to  a combination  of  disastrous  circumstances 
which  may  be  considered  as  exceptional.  The  amount 
of  cider,  too,  which  was  made  in  1879,  was  less  by 
4,197,000  hectares  than  in  1878. 


CENSUS  OF  NEW  ZEALAND. 

The  report  of  the  Eegistrar- General  of  New  Zealand 
on  the  result  of  the  Census  of  1878,  has  lately  been 
published  at  Wellington.  From  this  it  appears  that 
the  siuns  spent  in  collection  and  compiling  the  last  three 
Censuses  were  as  follows  : — 

_ Population.  Cost. 


256,393  ..  £9,648  14  3 

1874  299,514  ..  8,740  10  1 

1878  414,412  ..  10,084  0 9 


The  expense  under  the  old  system  in  1871,  was  a 
fraction  over  9d.  per  head  of  the  population,  but  iu 
1874  it  was  reduced  to  7d.  per  head,  and  in  1878  to  5|d. 
per  head. 

POPTJLATIOX. 

The  population  of  the  colony  (exclusive  of  Maoris) 
on  the  3rd  day  of  March,  1878,  numbered  414,412,  an 
increase  since  March,  1874,  of  114,898,  or  38*36 ’per 
cent.  The  rate  of  increase  was,  therefore,  much  greater 
in  the  four  years  from  March  1,  1874,  to  March  3,  1878, 
than  in  the  preWous  period  from  February,  1871,  to 
March,  1874,  the  increase  during  that  period  having 
only  been  at  the  rate  of  16*82  per  cent.  Of  this  increase 
of  114,898,  the  natural  increase  by  excess  of  births  over 
deaths  amounted  to  40,844,  or  at  the  rate  of  13*64  per 
cent,  for  the  period.  The  balance,  74,054,  consists  of 
the  excess  of  immigration  over  emigration  dm*ing  the 
same  period.  With  a natural  increase  at  the  rate  of 
13*64  per  cent,  every  four  years,  the  population  of  the 
colony,  if  during  the  period  there  shouJd  be  no  excess  of 
imimgration  over  emigi*ation,  would,  in  1886,  amount 
to  about  535,000. 


The  males  in  1878  numbered  230,998,  the  females 
183,414.  The  Chinese  are  included  in  these  numbers, 
but  exclusive  of  the  Chinese  the  numbers  would  be 
226,574  males  to  183,405  females — an  excess  of  males  of 
43,169.  The  increase  of  males  since  1874  was  60,017, 
or  35*10  per  cent.  The  increase  of  females  was  54,881, 
or  42*70  per  cent.  There  were  on  the  3rd  March,  1878, 
100  males  to  every  79*40  females.  The  disproportion 
between  the  sexes  was  less  in  1878  than  in  1874,  in 
1874  there  having  been  100  males  to  75*17  females. 

The  inequality  in  the  numbers  of  the  sexes  has  been 
reduced  in  every  district  of  the  colony  except  Welling- 
ton. 

Education. 

In  1878,  62,866  children  were  returned  as  attending 
Government  schools,  14,611  as  attending  private 
schools,  62,273  as  attending  Sunday-schools,  and 
9,706  as  receiving  tuition  at  home.  While  the  numbers 
attending  Government  schools  increased  from  34,407  in 
1874  to  62,866  in  1878,  equivalent  to  an  increase  of 
82*71  per  cent.  ; the  numbers  attending  private  schools 
only  increased  from  13,752  to  14,611,  an  increase 
of  6*25  per  cent.  The  establishing  of  the  system  of 
free  education  at  the  Government  schools  has  compelled 
many  persons  to  close  their  private  schools,  as  they  have 
painfully  felt  their  inability  to  hold  their  ground  in  con- 
sequence of  their  having  to  charge  for  education. 

Nationadities. 

The  number  of  British  subjects  in  the  colony  was 
395,607,  or  95*52  per  cent,  of  the  population.  The 
foreign  subjects  amounted  to  18,569,  or  4*48  per  cent, 
of  the  population. 

The  jiersons  born  in  New  Zealand  munbered  174,126, 
or  42*02  per  cent,  of  the  whole  population;  of  these, 
87,787,  or  38  per  cent.,  were  males,  and  86,339,  or  47*07 
per  cent.,  were  females.  The  number  of  New-Zealand- 
born  in  1874  amounted  to  122,635  persons.  There  has 
thus  been  an  increase  of  51,491  persons,  or  41*99  per 
cent.,  on  the  New-Zealand-born  population. 

The  Australian-born  were  16,091  in  1878,  an  increase 
in  four  years  of  2,490,  or  18*31  per  cent.  The  English- 
born  increased  from  74,628  in  1874  to  106,493  in  1878, 
or  42*70  per  cent.  The  Scotch  increased  from  38,431 
to  47,949,  or  24*27  per  cent.  ; the  Irish  increased 
from  30,255  to  34,758,  or  44*63  per  cent.  ; the  Welsh 
increased  from  1,381  to  1,702,  or  23*24  per  cent.  ; the 
Gei*mans  increased  from  2,819  to  4,649  ; the  Norwegians 
and  Swedes  from  1,780  to  2, 375;  the  Danes  from  1,172 
to  2,225  ; and  the  Americans  increased  from  2,701  to 
to  3,165.  The  Chinese-bom  decreased  from  4,828  to 
4,442. 

Eeligion. 

Of  a total  population  of  414,412  persons,  10,564 
persons  objected  to  state  their  religious  belief.  No  entry 
V* as  made  in  the  column  for  religion  in  the  household 
schedule  opposite  the  names  of  1,743  persons. 

The  Protestants  of  all  denominations  amounted  to 
334,745  ; the  Catholics,  including  the  Greek  Chui*ch,  to 
58,945.  Of  the  Protestant  denominations,  the  members 
of  the  Church  of  England  (including  Protestants  not 
otherwise  defined)  amounted  to  176,337,  or  42*55  per 
cent,  of  the  population.  The  Presbyterians  numbered 
95,103,  or  22*95  per  cent,  of  the  population  ; and  the 
Methodists  numbered  37,879,  or  9*14  per  cent.  The 
Eoman  Catholics  numbered  58,881,  or  14*21  per  cent,  of 
the  population.  Of  the  principal  denominations  the 
Eoman  Catholics  increased,  since  1874,  at  the  rate  of 
45*85  per  cent. ; the  Methodist  bodies  collectively  at  the 
rate  of  50*20  per  cent.  ; the  Presbyterians  at  the  rate  of 
31*22  per  cent.  ; and  the  Church  of  England  at  the  rate 
of  38*66  per  cent. 

Of  the  smaller  bodies,  the  Baptists  increased  from 
6,355,  or  2*12  per  cent,  of  the  population,  to  9,159,  or 
2*21  per  cent,  ; the  Congregational  Independents  from 
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5,441,  or  l’82per  cent.,  to  5,555,  or  1-34  per  cent.  ; and 
the  Lutherans  from  3,914,  or  1-31  per  cent.,  to  5,643, 
or  1’36  per  cent.  Hebrews  increased  in  number  from 
1,215  to  1,424,  but  the  proportion  to  the  total  population 
decreased  from  0*40  per  cent,  to  0 '34  per  cent.  Pagans 
(embracing  nearly  all  the  Chinese)  decreased  from  4, 764, 
or  1'59  per  cent.,  to  4,379,  or  1'05  per  cent.  The  num- 
ber of  persons  who  objected  to  state  their  religious  belief 
amounted  to  10,564  against  6,760  in  1874.  Of  persons 
belonging  to  no  denominations.  Freethinkers  numbered 
490  against  135  in  1874,  and  Secularists  94  against  51  in 
1874. 

Illness. 

Under  the  heading  “ Sickness  and  Infirmity  ” house- 
holders were  instructed  to  enter  the  words  ‘ ‘ Sick  or 
accident,”  as  the  case  might  be,  opposite  the  name  of 
any  person  who  might  at  the  time  of  the  census  be 
prevented  from  following  his  or  her  usual  occupation 
by  reason  of  illness.  The  census  is  thus  the  means  of 
giving  what  could  not  be  derived  from  any  other  source, 
viz.,  information  as  to  the  health  of  the  whole  adult 
population  at  a given  time,  accepting  inability  to  work 
as  a definition  of  illness.  No  notice  has  been  taken  of 
the  sickness  of  persons  xmder  15  years  of  age,  as,  with 
the  instruction  on  the  schedule  above  aUuded  to,  any 
entries  found  could  not  be  regarded  as  of  value. 

The  total  number  of  persons,  of  15  years  and  over, 
returned  as  suffering  from  sickness,  accident,  debility, 
or  infirmity,  was  2,673,  or  111-63  per  10,000  persons 
living.  Distinguishing  between  the  sexes,  the  propor- 
tion was  greatest  of  males,  mostly  on  account  of  their 
greater  liability  to  accident,  being  125-37  per  10,000  of 
males  and  91-38  per  10,000  of  females.  Of  these,  the 
sick  males  amounted  to  87*03  and  the  sick  females  to 
80-63  per  10,000  respectively ; the  males  suffering  from 
accident  to  31-19  and  the  females  suffering  from  acci- 
dent to  3-93  per  10,000. 

Natives. 

Although  the  Census  Act,  which  provided  for  the 
enumeration  of  persons  of  European  descent,  does  not 
apply  to  members  of  the  native  race,  yet  it  was  again 
considered  desirable  to  obtain,  if  possible,  an  approximate 
estimate  of  their  numbers.  This  has  been  done  through 
the  officers  in  native  districts,  who  were  desired  to 
obtain  information  on  the  subject  in  a prescribed  form, 
and  report  thereon.  In  some  of  the  districts  the  numbers 
have  been  given  with  considerable  accuracy,  as  the 
natives  themselves  have  afforded  facilities  to  the  officers, 
and  the  names  are  entered  in  registers  kept  in  the  office ; 
in  other  districts  the  numbers  are  given  approximately, 
as,  from  the  state  of  the  native  feeling  with  regard  to 
Europeans,  and  the  jealousy  entertained  of  any  attempt 
to  obtain  their  exact  numbers,  an  accurate  enumeration 
cannot  be  made.  The  census,  however,  may  be  on  the 
whole  regarded  as  being  more  accurate  than  that  taken 
in  1874,  and  probably  as  not  differing  materially  from 
the  actual  numbers.  In  1874  the  total  number  of  the 
Maori  population  was  estimated  at  45,470  ; in  1878  at 
43,595.  The  numbers  in  1874  are  considered  to  have 
been  slightly  over-estimated  in  some  districts,  although, 
on  the  other  hand,  there  are  Maoris  enumerated  in  1878 
who  were  not  included  in  the  number  for  1874.  The 
numbers  as  they  stand  represent  a decrease  of  1,875 
since  1874. 


MANGABEIRA  RUBBEE. 

The  largest  quantity  and  the  best  quality  of  rubber 
has  hitherto  been  imported  from  the  province  of  Para, 
Brazil,  and  although  it  has  long  been  known  that  other 
provinces  of  that  vast  empire  contained  forests  of 
rubber-yielding  trees,  these  have  never  been  taken 
advantage  of  owing  to  the  ignorance  or  supineness  of 
the  natives.  The  inhabitants  of  the  province  of 


Pernambuco  are  now  beginning  to  realise  the  vasti 
stores  of  undeveloped  wealth  existing  in  their  virgin 
forests,  and  rubber  is  being  exported  from  that  pro-  i 
vinca,  which  may  soon  rival  Para  in  the  extent  of  its  i 
exports  of  this  article.  This  action  is  almost  entirely  due 
to  the  exertions  of  Senhor  Joao  Fernandez  Lopes,  who 
has  spared  neither  time  nor  money  in  his  endeavours  to 
improve  the  agriculture  of  the  province,  and  to  develop 
its  vast  stores  of  natural  wealth.  This  gentleman  has 
issued  a circular  (dated  April  26th,  1880)  calling  atten- 
tion to  this  important  source  of  wealth,  and  giving 
practical  instructions  for  the  collection  and  preparation 
of  the  rubber,  from  which  the  following  is  extracted ; — I 

“ Mangabeira  rubber  is  the  most  suitable  for  the 
springs  of  railway  waggons,  tramway  cars,  and  different 
machines,  and  for  an  infinity  of  other  purposes.  The 
process  of  extracting  the  milk  from  the  Mangabeira 
tree  is  very  simple  and  easy.  Each  person  must  be 
provided  with  fifty  or  more  small  tin  basins  and  a small 
axe.  He  should  make  eight  oblique  cuts,  sloping 
downwards,  at  a little  distance  from  each  other,  all 
round  the  trunk  of  the  mangabeira,  cutting  only  the 
bark,  and  placing  immediately  below  each  cut  one  of 
the  basins,  securing  these  either  with  adhesive  clay  or 
nails.  These  small  basins  will  collect  the  milk  that 
exudes  from  the  cuts,  and,  when  full,  they  must  be 
emptied  into  a larger  vessel.  This  process  should  be 
continued  during  the  whole  day,  and  thus  three  or  four 
bottles  of  milk  may  be  collected,  according  to  the  fer- 
tility of  the  trees.  The  cuts  should  not  be  deep,  as  the 
milk  is  secreted  just  below  the  outside  bark ; and  a 
great  number  of  incisions  should  not  be  made  on  each 
tree,  as  these  may  weaken  or  kill  the  trees,  which  has 
been  the  case,  in  some  instances,  with  the  seringueira, 
the  tree  from  which  the  Para  rubber  is  obtained. 

“ The  Para  rubber  is  made  in  the  place  where  the  milk 
is  collected,  because,  in  the  process  of  preparation  by 
smoking,  there  is  not  time  for  the  milk  to  be  carried  to 
the  houses  of  the  collectors ; but  here  we  do  not  prepare 
the  rubber  as  they  do  in  Para,  but  make  use  of  the  pro- 
cess introduced  into  the  province  of  Para,  in  1860,  by 
Senor  Strauss,  which,  being  much  simpler,  gives  ad- 
mirable results. 

“ The  process  is  as  follows  : — Put  a little  powdered 
alum  into  a teacup  full  of  water,  mixing  it  well,  then 
put  a few  spoonsful  of  this  solution  into  a vessel  in 
which  three  bottles  of  the  milk  have  been  placed,  pro- 
perly strained,  to  clear  it  from  any  extraneous  matter. 
Immediately  the  milk  coagulates,  which  will  be  in 
two  or  three  minutes,  the  rubber  must  be  exposed  to 
the  air  on  sticks  and  allowed  to  drain  for  eight  days. 
After  thirty  days,  it  is  ready  to  send  to  market  in  cases- 
or  barrels.  We  have  tens  of  leagues  of  mangabeira 
trees,  and  long  ago  we  might  have  made  use  of  this 
wealth,  according  to  the  opinion  of  Senhor  Joaquino 
d’ Almeida  Pinto,  an  intelligent  botanist  of  this  pro- 
vince. The  seringueira  planted  here  grows  perfectly, 
and  there  is  no  lack  of  different  milk -giving  trees  that 
might  be  made  useful.  The  province  of  Para  exported 
last  year  three  million  kilogrammes  of  rubber,  valued 
at  six  thousand  coubos  (£600,000.) 


PYEENE  OIL. 

Consul  Sebright,  in  a report  on  the  trade  of  Corfii^ 
refers  to  the  manufacture  of  pyrene  oil,  which  is  ob- 
tained from  the  residuum  of  the  pulp  and  kernels  of 
olives,  after  the  berries  have  been  submitted  to  the 
usual  insufficient  amount  of  pressure,  by  which  the  oil 
is  extracted  in  aU  the  olive-producing  countries  border- 
ing on  the  Mediterranean.  The  residuum  in  question 
retains  from  2 to  4 per  cent,  of  the  oil,  which  for  all 
time  preceding  the  discovery  and  application  of  the 
present  method  of  extracting  was  whoUy  lost  to  com- 
merce. The  experiment,  at  first  hazarded  on  a limited 
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; scale,  has  proved  so  successful,  that  there  are  now  two 
manufactories  of  this  product  in  active  operation  in  the 
island  of  Zante ; and  to  the  single  high-pressure 
cylinder  employed  here  at  the  outset,  another  has  since 
been  added,  worked  by  two  steam-engines  at  30 -horse- 
power, and  capable  of  producing,  one  year  with 
another,  from  700  to  750  tuns  of  oil.  As  in  general  a 
full  olive  crop  is  produced  only  in  alternate  years,  the 
supply  of  the  necessary  material  must  vary  accordingly ; 
but  a fairly  regular  supply  is  kept  up  by  importation 
from  the  other  islands,  from  G-reece  and  Epirus,  and 
even  from  Italy,  where,  with  the  exception  of  Lucca 
and  Tuscany,  the  methods  employed  in  the  oil  manu- 
facture remain  in  a state  of  almost  primitive  in- 
efficiency. The  people  of  these  countries  cling  with 
pertinacity  to  old  habits,  even  in  the  teeth  of  their  own 
immediate  interests.  In  this  spirit  the  peasantry  of  the 
island  of  Corfu  persist  in  using  the  refuse  of  their  olive 
mills  for  fuel,  while  one  of  the  managers  of  the  pyreme 
oil  works  states  that  he  has  neglected  no  opportunity  of 
proving  to  them  that  for  any  given  quantity  of  this 
substance  they  may  obtain  a price  adequate  to  procure 
a quantity  of  firewood  doubly  sufficient  for  every 
domestic  purpose.  Attached  to  the  pyrene  oil  works  is 
a soap  manufactory  on  a proportionate  scale,  worked  by 
a steam-engine  of  ll-horse -power,  and  turning  out 
from  30  to  40  tons  of  soap  monthly,  according  to  the 
demand.  The  article  thus  obtained  is  equal  in  its 
cleansing  properties  to  the  best  sorts  produced  from  the 
ordinary  oil  used  in  soap  manufactories,  differing  only 
somewhat  in  the  colour,  wliich  is  of  a palish  green.  An 
attempt  was  made  two  years  ago  to  introduce  it  into 
the  English  market ; but  owing  to  the  heavy  freights, 
added  to  the  export  and  import  duties,  the  prices  ob- 
tained were  not  sufficiently  remunerative  to  encourage 
a renewal  of  the  experiment. 


COOKERY  IN  ELEMENTARY  SCHOOLS. 

Practice  is  as  necessary  in  the  art  of  cookery  as  in  any 
other  art,  and  although  answers  to  questions  relating  to 
food  and  how  to  cook  it  are  of  use,  they  are  subordinate 
in  value  to  the  power  of  natural  cooking.  The  Govern- 
ment grant  of  2s.  per  child  is  given  at  present  for 
answers  only,  but  it  is  anticipated  that  the  time  will 
come  when  practical  proof  of  the  art  of  cookery  in 
schools  will  be  required  by  inspectors.  A letter  ap- 
peared lately  in  the  Times,  wliich  gives  suggestions 
how  cookery  itself  may  be  taught,  and  turned  to 
practical  account  by  feeding  the  children  in  small 
coimtry  schools.  The  writer  of  the  letter,  “ R.  D,” 
states  that  ‘ ‘ about  four  years  ago,  I took  in  charge 
about  2,200  acres  in  a remote  county,  where  14s.  per 
week,  including  the  value  of  perquisites  and  other  inci- 
dental advantages,  about  represents  the  average  weekly 
wages  of  an  ordinary  agricultural  labourer.  A census 
of  the  children  between  four  and  13  was  taken,  and 
about  90  foimd,  the  bulk  of  them  not  knowing  their 
letters.  Schools  were  voluntarily  built,  and  the  payment 
per  week,  for  five  days  of  five  hours  in  school  each  day, 
fixed  at  od.  for  one,  9d.  for  two,  and  Is.  for  three  of  a 
family  (more  paying  3d.  each),  to  include  a midday 
meal ; and,  as  an  absolute  rule  in  aU.  cases,  the  money 
to  be  paid  on  Monday  mornings  in  advance.  At  first 
the  scale  was  complained  of  as  high,  but  now  all 
the  parents  are  more  than  satisfied,  and  in  ordinary 
weather  we  are  seldom,  from  every  cause,  more  than  four 
or  fiveshortof  ourfuUnumbers.  Havingpaidtheirmoney, 
the  mothers  particularly  are  anxious  to  get  full  value,  and 
as  a consequence  of  ha\dng  dined,  not  more  than  one  in 
a month  is  absent  from  afternoon  school,  which,  I need 
not  add,  is  a matter  of  paramount  importance  to  the 
teachers.  As  the  result,  we  this  year  earned  in  Grovem- 
ment  grants  within  a trifle  of  the  possible  total,  and  the 
improvement  in  the  appearance  and  general^  good  health 
of  the  children  is  marked.  "We  give  eight  weeks’  holi- 


day in  the  year — four  at  harvest,  two  at  Christmas,  one 
each  at  Easter  and  Whitsimtide.  Between  the  17th  of 
March,  1879,  and  the  26th  of  March,  1880,  the  diners 
numbered  17,570,  the  cost  of  the  material  used  17,548 
pence — about  a dozen  changes  being  rung  out  of 
the  following  7,1491b.  3oz.,  viz.: — Flour,  2,472; 
potatoes,  899;  bread,  743;  rice,  509;  meat,  476^; 
jam,  238  ; treacle,  229  ; sugar,  213  ; suet,  191  ; apples, 
172;  raisins,  155;  cabbages,  144;  onions,  143, 
milk,  130;  currants,  118;  carrots,  105;  lentils,  98|;; 
turnips,  76 ; peas,  48  ; sago,  35  ; beans,  20  ; lard,  19  ; 
salt,  12  ; pepper,  3 ; spice,  3 oz.,  or  rather  over  7 oz.  per 
head  before  cooMng,  which  is  more  than  on  an  average 
is  consumed,  aU  having  as  much  as  they  ask  for.  The 
object  has  been  to  provide  such  a wholesome,  nutritious 
meal  as,  with  good  management,  their  parents’  wages 
would  allow  at  home.  The  nine  senior  girls,  in  rota- 
tions of  three  per  week,  help  cook,  wash  up,  and  scrub 
and  clean  the  refectory  and  schools  generally,  so  getting 
their  hands  in  for  domestic  service. — May  15.”  This 
account  shows  what  can  be  done  in  the  ten  thousand 
schools  throughout  the  country  which  are  aided  by  the 
State.  It  were  to  be  wished  that  the  writer  had  stated 
by  whom  the  actual  teaching  was  given,  and  if  by  a 
trained  teacher  from  the  National  Training  School  of 
Cookery,  or  by  whom.  It  would  seem  that  the  teaching" 
could  hardly  be  given  by  the  school  teacher,  already 
over- worked,  and  that  special  teachers  of  cookery  must 
be  created  in  sufficient  numbers  to  make  the  work 
national. 


ELECTRICITY  AS  A MOTIVE  POWER. 

The  following  letter,  concerning  certain  experiments 
on  the  application  of  electricity  as  a motive  power, 
appeared  in  a late  number  of  the  Times  : — 

‘ ‘ About  this  time  last  year  I sent  you  a short  account  of 
some  experiments  by  Mr.  C.  Felix,  of  Sermaize  (Marne). 
This  gentleman  has  continued  his  experiments,  and  at  the 
Regional  Agricultural  Show,  now  being  held  in  this 
town,  his  apparatus  has  been  shown  at  work.  It  con- 
sists of  the  ordinary  ‘ Gramme  ’ machine,  worked  by  a 
semi-portable  engine,  furnished  by  Boulet  and  Co., 
Faubourg  Poissonniere,  Paris.  Two  coils  of  wire  con- 
vey the  power  to  a smaller  Gramme  fixed  on  a frame- 
work of  wood,  movable  on  four  wheels.  This  acts  as  an 
intermediate  motion,  and  has  two  broad-face  pulleys, 
one  on  each  side,  20 -inch  and  14-inch  diameter;  these 
run  at  a speed,  if  required,  of  800  a minute,  the  latter 
driving  a six -horse -power  thrashing  machine  at  a con- 
siderable distance  from  the  main  power.  The  20 -inch 
pulley  might  be  used  for  driving  any  other  machine  if 
required. 

“ The  ploughing  apparatus,  which  is  at  work  at  the 
same  time  in  the  field  adjoining,  consists  of  a similar 
Gramme  machine,  fixed  in  a very  solid  framework  of 
wrought  iron,  about  9 ft.  long  by  5 ft.  wide,  standing  on 
wheels,  3 ft.  6 in.  diameter  in  front  and  4 ft.  6 in. 
behind.  Shafts  and  a locking  gear  are  also  attached. 
There  are  two  of  these  at  work  for  ploughing,  as  in 
Fowler’s  double  tackle. 

‘ ‘ The  Gramme  has  two  pulleys,  as  I before  stated, 
one  on  each  side.  These,  by  friction  rollers,  work  the 
drum  of  the  ploughing  tackle,  round  which  the  steel 
wire  rope  is  coiled,  the  drum  being  in  the  centre  of  the 
carriage,  the  wire  escaping  from  the  lower  part  near  the 
ground,  and  guided  in  its  course  by  two  flat  rollers. 

“ The  plough  is  one  of  Howard’s  double -furrow,  sup- 
plied by  Mr.  Filter,  Paris,  and  fitted  for  the  purpose. 

“ The  power  is  conveyed  in  an  instant  from  the  main 
power  in  the  showyard  by  a coil  of  wire  on  wooden  reels, 
long  enough  to  reach  several  fields  off. 

“The  plough  worked  clean  and  regularly  about  seven 
or  eight  inches  deep.  The  ground  was  very  hard  and 
I uneven,  as  this  part  of  France  is  suffering  very  much 
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from  want  of  rain.  One  man  is  required  to  each 
machine,  and  one  man  to  the  plough,  three  in  all.  The 
ploughing’  was  not  very  straight,  for,  as  the  people 
crowded  about  the  plough  and  on  the  ropes,  the  driver 
could  not  see  where  he  was  going.  Directly  the  plough 
reached  the  end  of  its  course  it  was  lowered  and 
returned,  the  machine  being  thrown  out  of  gear  and 
reversed  with  the  greatest  ease. 

‘ ‘ The  machines  are  also  advanced  or  retired  without 
the  least  difi&culty.  When  this  is  done,  the  friction 
rollers  are  detached,  and  the  power  conveyed  to  a chain 
and  notched  wheel,  which  move  the  machine  rapidly 
forward  as  the  ploughing  work  progresses. 

“The  manager,  Mr.  Ducret,  states  it  would  be  just 
as  easy  to  work  a three  or  four  furrow  plough  as  this 
double,  but  the  holdings  being  small  in  this  country  it 
is  not  necessary. 

“Mr.  Felix,  who  is  here  superintending  his  inven- 
tion, has  a large  sugar  factory  at  Sermaize,  and  there 
may  be  seen  his  various  machines  worked  by  electricity, 
as  we.  indeed,  see  in  this  showyard. 

‘ ‘ The  officials  connected  with  the  show  and  many 
others  were  present,  and  the  greatest  interest  was  mani- 
fested in  the  trials.  Electricity  as  a motive  power  is 
ouly  in  its  infancy,  but  who  can  help  feeling  sanguine 
as  to  its  future  ? 

“ J.  S.  CocKSEDGE,  of  Stowmarket. 

“ Bar-le-Duc,  France,  May  22.” 


KESIN  AND  TURPENTINE. 

The  following  account  of  the  mode  of  production  of  resin 
and  turpentine  on  the  south-eastern  coast  of  the  United 
States  is  taken  from  an  American  paper: — “From 
Wilmington,  N.C.,  southward,  and  nearly  all  the  way 
to  Florida,  the  pitch  pine  trees,  with  their  blazed  sides, 
attract  the  attention  of  the  traveller.  The  lands  for 
long  stretches  are  almost  worthless,  and  the  only 
industry,  beyond  small  patches  for  corn  or  cotton,  is 
the  ‘ boxing  ’ of  the  pitch  pine  trees  for  the  gum,  as  it 
is  called,  and  the  manufacture  of  turpentine  and  resin. 
There  are  several  kinds  of  pine  trees,  including  the 
white,  spruce,  yellow,  Roumany,  and  pitch  pine.  The 
latter  is  the  only  valuable  one  for  boxing,  and  differs  a 
little  from  the  yellow  pine,  with  which  it  is  sometimes 
confounded  in  the  north.  The  owners  of  these  pine 
lands  generally  lease  the  ‘ privilege  ’ for  the  business, 
and  receive  about  125  dols.  for  a ‘ crop,’  which  con- 
sists of  10,000  ‘ boxes.’  The  boxes  are  cavities  cut  into 
the  tree  near  the  ground  in  such  a way  as  to  hold  about 
a quart,  and  from  one  to  four  boxes  are  cut  in  each 
tree,  the  number  depending  upon  its  size.  One  man 
can  attend  to  and  gather  the  crop  of  10,000  boxes 
during  the  season,  which  lasts  from  March  to  Sep- 
tember. About  three  quarts  of  pitch  or  gum  is  the 
average  production  of  each  box,  but  to  secure  this 
amount,  the  bark  of  the  tree  above  the  box  must  be 
hacked  away  a little  every  fortnight.  Doing  this  so 
often,  and  for  successive  seasons,  removes  the  bark  as 
high  as  can  be  easily  reached,  while  the  quality  of  the 
gum  ’constantly  decreases,  in  that  it  yields  less  spirit, 
as  the  turpentine  is  called,  and  then  the  trees  are 
abandoned.  The  gum  is  scraped  out  of  the  boxes 
with  a sort  of  wooden  spoon,  and  at  the  close  of  the 
season,  after  the  pitch  on  the  exposed  surface  of 
the  tree  has  become  hard,  it  is  repioved  by  scraping, 
and -is  only  good  for  resin,  as  it  produces  no  spirit.  The 
gum  sells  for  1’50  dollars  a barrel  to  the  distillers. 
From  16  barrels  of  the  crude  gum,  which  is  about  the 
average  capacity  of  the  stiffs,  80  gallons  of  turpentine 
and  10  barrels  of  resin  are  made.  The  resin  sells  for 
from  1 ’40  dols.  to  5 dols.  per  barrel,  according  to  quality, 
and  about  pays  for  cost  of  gum  and  distilling, 
leaving  the  spirit,  which  sells  for  40  cdnts  a gallon,  as 
the  profit  of  the  business.  Immense  qoantities  of  resin 


await  shipment  at  the  stations  along  the  Ime,  and  th 
pleasant  odour  enters  the  car  windows  as  we  are  whirle( 
along.  After  the  trees  are  unfit  for  further  boxing,  an( 
are  not  suitable  for  lumber,  they  are  sometimes  used  t( 
manufacture  tar,  but  the  business  is  not  very  profitable 
and  is  only  done  by  large  companies,  who  can  thus  us< 
their  surplus  labour.  The  trees  are  cut  up  into  wood 
which  is  piled  in  a hole  in  the  ground  and  covered  witl 
earth,  and  then  burned  the  same  as  charcoal  is  bumec 
elsewhere.  The  heat  sweats  out  the  gum,  which,  uniting 
with  the  smoke,  runs  off  through  a spout  provided  fo: 
the  purpose.  A cord  of  wood  will  make  two  barrels  oi 
tar,  which  sells  for  1’50  dols.  per  barrel,  and  costs  37? 
cents  to  make.  The  charcoal  is  then  sold  for  cookinj. 
purposes.” 


PARIS  MUSEUM  OF  DECORATIVE  ART. 

The  Musee  des  Arts  Decoratifs,  which  arose  out  of  the' 
Universal  Exhibition  of  1878,  and  was  at  first  estab- 
lished in  the  Pavilion  de  Flore,  of  the  Tuileries,  is  now 
permanently  lodged  in  a portion  of  the  building  of  thci 
Palais  de  1’ Industrie,  in  the  Champs  Elysees.  It 
occupies  the  south-east  galleries,  at  the  Place  de  la 
Concorde  end,  and  is  approached  iDy  door  No.  7.  The 
vestibule  and  the  broad  staircase,  which  leads  to  the 
gallery,  are  hung  with  carpets,  some  of  which  are  very 
beautiful,  and  others  curious. 

At  the  head  of  the  stairs  is  a collection  of  Arabian 
inlaid  and  other  Oriental  productions.  Beyond  is 
a -wide  gallery,  which  at  once  strikes  the  eye,  on 
account  of  its  simple  and  excellent  arrangement.  Here 
is  a fine  collection,  including  admirable  specimens  of 
furniture,  bronzes,  plate,  Sevres  china,  jewellery,  glass, 
and  other  objects  of  art.  Parallel  with  the  gallery  are 
rooms,  containing  a remarkable  collection  oi  faience  and 
porcelain,  lent  for  a time  only  by  the  Mus^e  Ceramique 
of  Limoges ; and  these,  again,  open  into  another 
gallery,  in  which  is  a fine  collection  of  fans  of  all  coun- 
tries and  periods,  tissues  of  all  kinds,  art  needlework, 
gloves,  shoes,  buttons,  and  a hundred  other  small  wares, 
many  of  them  unique.  Some  of  our  own  manufacturers’ 
choice  productions,  from  the  1878  Exhibition,  occupy 
highly  honourable  positions.  There  is  one  other  room, 
devoted  to  designs  and  decorative  drawings. 

This  museum  has  been  set  on  foot  by  a national 
subscription,  started  by  the  Societe  Centraie  des 
Beaux  Arts,  aided  by  the  Ecole  Nationale  des  Arts 
Decoratifs,  and  by  a number  of  eminent  artists,  critics, 
and  connoisseurs.  A sum  of  upwards  of  a quarter  of  a 
million  of  francs  was  thus  raised,  and  the  G-ovemment 
has  supplied  the  locale.  Large  donations  have  been 
made  by  the  Minister  des  Beaux-Arts,  and  many 
eminent  manufacturers  and  collectors. 


HOTES  OK  BOOKS. 


Nature’s  Hygiene : A series  of  Essays  on  popular 
Scientific  Subjects,  with  special  reference  to  the 
Chemistry  and  Hygiene  of  the  Eucalyptus  and  the 
Pine.  By  C.  T.  Kingzett, F.C.S.  London:  Baiffiere, 
Tindall,  and  Cox.  1880. 

The  main  object  of  this  book  is  to  point  out  the 
sanitary  or  anti-malarial  properties  of  the  eucalyptus 
and  the  pine,  and  with  this  view,  the  author  treats  of  the 
discovery  of  oxygen,  water,  ozone,  and  peroxide  of 
hydrogen  and  their  occurrence  in  nature,  of  chemical 
oxidation,  slow  combustion  and  putrefaction,  of  inf  oc- 
tants and  contagious  disorders,  of  antiseptics  and 
and  disinfectants.  It  has  been  calculated  that  in 
New  South  Wales  and  South  Australia  96,897,440^00 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  June  4,  1880.  637 


^ aliens  of  oil  may  be  held  at  one  and  the  same  time  in 
le  leaves  of  the  eucalyptus  trees  massed  together,  and 
' ' ’cupying  a belt  of  country  over  wliich  the  hot  winds 
tow/  The  author  adds,  “Now  if  this  be  so  (and  any 
Dubt  there  may  be  can  only  apply  to  the  quantity)  then 
' le  96,897,440,000  gallons  of  eucalyptus  oil  can  and 
,'lj  lust  produce  in  the  atmosphere  surrounding  the  forests 
i:  o less  than  92,785,023  tons  of  peroxide  of  hydrogen, 
nd  507,587,945  tons  of  the  camphoric  substance 
'j  J,Q  Hj  3 O3.”  Fiuther  on  he  remarks  “ It  is  probable 
j!  aat  the  hygienic  influence  of  the  pine  is  much  greater 
■ iSan  that  of  the  eucalyptus,  since  it  has  a much  wider 
■ ndmore  extensive  distribution  in  nature.” 


' dements  of  Modern  Chemistry. — By  Adolphe  Wurtz  ; 
translated  and  edited,  with  the  sanction  of  the  author, 
from  the  fourth  French  edition,  by  WilliamH.  Greene, 
]Vr.D.  London : W.  Swan  Sonnenschein,  and  Allen. 
1880. 

The  author  states  that  his  endeavour  has  been  to 
j ondense  a large  number  of  facts  without  banishing  the 
I heory  which  binds  them  together,  and  to  keep  his  work 
I ip  with  the  current  of  the  latest  discoveries.  Considering 
I he  history  of  the  metalloids  as  the  fundamental  part  of 
hemistry,  he  has  treated  this  portion  of  the  subject  more 
argely  than  the  other  divisions.  In  respect  to  organic 
hemistry,  Mons.  Wurtz  points  out  that  the  facts  are 

0 overwhelmingly  numerous  and  complicated,  that  it  is 
lecessary  to  make  a severe  and  careful  choice,  and,  in 
electing  the  points  to  be  discussed,  he  has  borne  in 
nind  the  historical  importance  and  the  theoretical  and 
practical  interest  of  the  compounds  described.  With 
his  object,  he  has  treated  the  question  of  isomerism, 
‘ uj^on  which  the  theory  of  atomicity  has  throwui  so 
nuch  light,”  more  thoroughly  than  in  the  former 
editions.  He  has  also  augmented  the  chapter  on  the 
iromatic  compounds.  The  translator,  w'ho  was  formerly 

1 pupil  of  Mons.  Wurtz,  has  made  a few  additions  to 
he  book.  The  sources  of  certain  minerals  ‘ ‘ not  given 

I n the  French  edition,  have  been  introduced,  and  a few 
lorocesses,  to  wLich  greater  attention  is  generally  paid  in 
linglish  works,  have  been  more  fully  developed.” 


OBITUARY. 


Professor  Ansted,  F.R.S. — David  Thomas  Ansted 
was  bom  in  London  on  the  5th  of  February,  1814,  and 
in  1832  entered  at  St.  John’s  College,  Cambridge.  He 
gi-aduated  in  mathematical  honours  in  1836,  as  thirty- 
second  wrangler,  and  took  his  M.A.  degree  in  1839.  He 
studied  geology  under  Professor  Sedgwick,  and  at  the 
early  age  of  twenty -six  was  appointed  to  the  chair  of 
that  science  in  Bang’s  College,  London,  in  succession  to 
Professor  John  Phillips.  A few  years  later  he  became 
Lecturer  on  Geology  at  the  East  India  College,  Addis- 
combe,  and  Professor  of  Geology  at  the  College  of  Civil 
Engineers,  Putney.  He  was  elected  a Fellow  of  the 
Royal  Society  in  1844,  and  in  the  same  year  he  took  the 
office  of  Assistant -Secretary  to  the  Geological  Society. 
He  acted  as  juror  and  reporter  at  the  Great  Exhibition 
of  1851,  when  he  joined  the  Society  of  Arts,  and  since 
that  period  he  was  actively  connected  wdth  the  work  of 
the  Society  as  a member  of  committees,  and  otherwise. 
In  1865,  he  delivered  a course  of  Cantor  Lectures,  on 
the  “Applications  of  Geology  to  the  Arts  and  Manu- 
factures,” and  in  1877,  he  read  a paper  “ Qn  the  Treat- 
ment of  Town  Refuse  and  Sewage,  as  recently  intro- 
duced at  Manchester,  and  previously  tried  at  Salford.” 
He  contributed  one  of  the  essays  on  the  suggested 
division  of  England  and  Wales  into  districts  for  the 
supply  of  pure  water,  and  a paper  on  “River  Con- 
ser\-ancy,”  te  last  year’s  Conference  on  National  Water 
Supply,  i:c.  In  addition  to  these,  he  was  a frequent  con- 
tributor to  the  Society’s  Journal.  Besides  his  well-known 


scientific  manuals,  he  was  the  author  of  several  popular 
works  of  travel.  Of  late  years.  Professor  Ansted’ s time 
had  been  chiefly  devoted  to  his  duties  as  a consulting 
mining  engineer,  and  he  died,  after  a short  illness,  on. 
the  1 3th  May,  in  the  midst  of  his  work. 


GENERAL  NOTES. 


Indian  Tea. — The  yield  of  this  year’s  harvest  of  tea 
in  India  is  estimated  at  70,000,000  lbs.,  or  nearly  double  that 
of  1878,  which  was  37,000,000  lbs.  Only  ten  years  back 
scarcely  more  than  13,000,000  lbs.  were  produced  in  the 
year. 

Potato  Flour. — Attention  is  drawn  in  the  Monthhj- 
Magazine  of  Pharmacy  to  the  large  consumption  of  potato 
flour,  which  is  simply  the  dry  evaporated  pulp  of  the  common 
potato.  It  is  used  for  sizing  and  other  manufacturing 
purposes  ; and  by  precipitation,  and  with  the  aid  of  acid,  i& 
turned  into  starch.  When  calcined  it  is  used  largely  for 
silk  dressing  as  well  as  for  other  purposes.  In  Lancashire 
alone  20,000  tons  are  sold  annually,  and  at  present  the 
quotation  for  potato  flour  in  Liverpool  is  nearly  double  that 
of  wheat  flour. 

Munich  Art  Exhibition  of  1879. — The  Committee  of 
the  International  Exhibition  of  Arts  held  at  Munich  in  1879' 
has  prepared  a pamphlet  from  official  documents,  pro- 
grammes, and  reports  of  meetings,  which  gives  a sketch  of 
the  origin  and  mode  of  carrying  out  this  undertaking.  A 
copy  of  this  has  been  presented  to  the  Society  of  Arts  by 
the  Lords  of  the  Committee  of  Council  of  Education,  to 
whom  it  has  been  transmitted  through  the  Secretary  of  State 
for  Foreign  Affairs. 

Africa. — The  International  African  Association  of 
I Brussels  have  published  the  third  number  of  their  tran- 
sactions, which  contains  reports  of  the  movements  of  the 
travellers  sent  out  by  the  association  at  Karema,  Tabora, 
and  Mpwapwa,  and  an  essay  by  Dr.  Dutrieux,  on  the 
diseases  and  acclimatisation  of  Europeans  in  East  Central 
Africa.  Ihe  chief  points  treated  of  in  the  latter  are  the 
African  fever,  dysentery,  and  the  necessary  conditions  for  a 
successful  acclimatisation. 

Artists’  Colours. — It  is  announced  that  the  meeting 
for  the  purpose  of  discussing  the  various  points  raised  by 
Mr.  Holman  Hunt  in  his  paper,  “ The  Present  System  of 
Obtaining  Materials  in  Use  by  Artist  Painters  as  Compared 
with  that  of  the  Old  Masters,”  which  was  read  before  the 
Society  of  Arts  on  Wednesday,  April  21st,  is  fixed  for 
Tuesday,  June  8th.  The  meeting  will  be  held  at  the 
Grosvenor  Exhibition  Gallery,  Bond-street,  at  7.30  p.m., 
so  that  the  specimens  may  be  inspected  before  the  chair  is 
taken  by  Sir  Coutts  Lindsay,  at  eight  o’clock.  Application 
for  tickets  should  be  made  to  the  Secretary  of  the  Grosvenor 
Library.  A new  Society,  called  “ The  Painters’  Guild,”  has 
been  formed  for  the  purpose  of  making  experiments  on 
painters’  materials. 

Exhibition  of  the  Applied  Arts  in  Paris. — The  ex- 
hibition announced  by  the  Societe  Centrale  des  Beaux- Arts 
Appliques  is  now  definitely  announced  to  open  on  the  last 
day  of  July  in  the  Palais  de  I’lndustrie.  This  is  the  sixth 
exhibition  organised  by  the  Societe  Centrale  in  the  same 
place,  and  each  of  the  preceding  has  been  successful,  not 
only  on  account  of  the  excellence  of  the  contributions,  but 
also  from  the  good  arrangements  and  organisation.  Former 
exhibitions  of  the  society  had  each  a special  character  of 
its  own,  but  included  several  features.  The  coming  one  is 
the  first  of  a series  of  technological  exhibitions  of  art  in- 
dustries, classified  according  to  the  nature  of  the  raw  material 
employed.  It  will  be  devoted  to  the  industries  in  metal,  and 
in  following  exhibitions  tissues,  paper,  skin  and  leather, 
wood,  stone,  glass,  &c.,  will  be  illustrated  in  the  same  manner. 
On  each  occasion  the  exhibition  will  include  a retrospective 
section. 

Floor  Coverings. — Messrs.  Treloar  and  Sons  have 
lately  published  a pamphlet,  entitled  “ Mats  and  Floor  Cover- 
ings,” which  consists  of  eight  chapters,  on  the  different 
varieties  that  have  been  or  are  now  in  use.  Tapestry,  car- 
pets, and  rugs,  as  made  in  different  countries,  and  oil  cloth, 
linoleum,  kamptulicon,  corticone,  and  other  species  of  floor 
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cloths  are  all  described.  It  is  stated  that  in  1866  the  esti- 
mated value  of  the  carpet  manufacture  of  Great  Britain  was 
£2,110,000,  including  goods  of  the  value  of  £1,217,682  ex- 
ported, the  quantity  being  7,600,511  yards,  and  that  50,000 
workpeople  are  engaged  in  the  carpet  manufacture  of  the 
United  Kingdom. 

Colour  Blindness. — The  Legislature  of  the  State  of 
Connecticut  has  passed  an  Act  authorising  the  State  Board 
of  Health  to  prepare  rules  and  regulations  for  the  exami- 
nation and  re-examination  of  railroad  employes  in  respect  to 
colour  blindness  and  visual  power,  and  prescribing  the  method 
in  which,  and  the  intervals  at  which,  such  examinations  shall 
be  made.  The  Act  further  makes  provision  for  inflicting 
penalties  on  any  railway  company  employing  persons  who 
are  not  in  possession  of  a certificate  from  the  examining 
Board  of  their  freedom  from  colour  blindness.  The 
■examiners  may  revoke  the  certificate  at  any  time.  The  State 
Board  is,  in  the  month  of  May,  to  recommend  two  or  more 
medical  experts  to  make  the  necessary  examinations,  and  the 
Governor  is  to  appoint  two  of  these  gentlemen  on  the  follow- 
ing first  of  July. 


THE  LIBRAEY. 

The  following  works  have  been  presented  to  the 
Library : — 

Report  on  Cotton  Gins,  and  on  the  Cleaning  and 
■Quahty  of  Indian  Cotton,  by  Dr.  Forbes  Watson.  Two 
Parts.  (London:  WiUiam  H.  Allen  and  Co.,  1879.) 
Presented  by  the  Secretary  of  State  for  India  in 
Douncil. 

Catalogue  de  la  Collection  Possenti  de  Fabriano. 
Ob  jets  d’Art  et  de  Curiosite.  (Rome,  1880.) 

Life  of  John  Evelyn,  Esq.,  F.R.S.,  by  Henry  B. 
Wheatley,  F.S.A.  (Extract  from  Vol.  I.  of  the  Diary.) 
(London:  Bickers  and  Son,  1879.)  Presented  by  the 
Author. 

Sculptors  of  the  Day : a hst  of  the  Profession  in  1880. 
Edited  by  WiUiam  Hooe,  (London:  WUham  Poole. 
1880.) 

French : Practice  and  Theory,  by  G.  C.  Mast. 
(London:  Joseph  Boulton  and  Co.,  1880.)  Presented 
by  the  Author. 

Eyesight : Good  and  Bad.  A Treatise  on  the  Exercise 
and  Preservation  of  Vision,  by  Robert  Brudenell  Carter, 
F.R.C.S.  (London:  Macmillan  and  Co.,  1880.)  Pre- 
sented by  the  Author. 

Nature’s  Hygiene : a Series  of  Essays  on  Popular 
Scientific  Subjects,  by  C.  T.  Kingzett,  F.C.S.  (London  : 
BaiUiere,  TindaU,  and  Cox.,  1880.)  Presented  by  the 
Author. 

Aesthetics  of  Musical  Art,  by  Dr.  Ferdinand  Hand. 
Translated  from  the  German  by  Walter  E,  Lawson, 
Mus.Bac.  Cantab.  Book  the  First.  (London  : WiUiam 
Reeves,  1880.)  Presented  by  the  Publisher. 

Photography  : its  Origin,  Progress,  and  Practice,  by 
J.  Werge.  (London : Simpkin,  Marshall,  and  Co.) 
Presented  by  the  Author. 

Reply  to  the  Report  of  the  Committee  of  the  House 
of  Commons  on  Indian  PubUc  Works,  by  Sir  Arthur 
Cotton,  R.E.  (Dorking).  Presented  by  the  Author. 

Report  of  the  Lighter  Navigation  of  the  River  Neva 
and  Gulf  of  Finland,  by  Henry  W.  Hammond. 
(London,  1879.)  Presented  by  the  Author. 

Catalogue  of  Books  and  Papers  Relating  to  Elec- 
tricity, Magnetism,  the  Electric  Telegraph,  &c,  in- 
cluding the  Ronalds  Library.  Compiled  by  Sir  Francis 
Ronalds,  F.R.S.  Edited  by  Alfred  J.  Frost.  (London  : 
C.  and  F.  N.  Spon,  1880.)  Presented  by  the  Society  of 
Telegraph  Engineers. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  7th... Royal  Institution,  Albemarle-street,  W., 
5 p.m.  General  Monthly  Meeting. 

Society  of  Engineers,  6,  Westminster-chambers,  7|  p.m. 
Mr.  Arthur  Rigg,  “ Sensitiveness  and  Isochronism  in 
Governors.” 

British  Architects,  9,  Conduit-street,  W.,  8 p.m.  A Com- 


munication from  Lysandros  Kaftangioglou  (Athens),  • j 
relative  to  a discovery  diuing  the  recent  Excavations  i 
made  in  and  around  the  Chseroneian  Lion,  will  be  read 
by  Prof.  Donaldson.  Exhibition  of  some  of  the 
Architect’s  drawings  of  Truro  Cathedral,  &c. 

Tuesday,  June  Sth... Metropolitan  Scientific  Association,  13, 
Blomfield-street,  E.C.  (at  the  House  of  the  Society 
OP  Aets),  7 p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.C.,  8p.m.  Anni- 
versary. Address  by  the  Right  Rev.  Bishop  Cotterill,  ■ 
D.D. 

British  Association  of  Gas  Managers,  25,  Great  George- 
street,  E.C.,  10  a.m.  Annual  Meeting.  Inaugiual 
Address  by  the  Acting  President ; Admission  of  New 
Members;  Reading  of  Papers  and  Communications. 
Evening  Meeting,  7.30.  Lecture  by  Mr.  Greville 
Williams,  “ The  Past,  Present,  and  Future  of  Coal 
Tar.” 

Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  op  Aets),  11  a.m. 

Medical  and  Chirurgical,  53,  Berners-street,  Oxford-street, 
W.,  8^  p.m. 

Photographic,  5a,  Pall-mall  East,  S.W.,  8 p.m.  1.  Capt. 
Abney,  “ Aids  in  the  Working  of  the  Gelatine  Bromide 
Process.”  2.  Mr.  T.  Bolas,  “The  Reproduction  of 
Negatives,  in  a Reversed  Direction,  by  the  Inverse 
Action  of  Light  on  Gelatine  Plates.” 

Anthropological  Institute,  4,  St.  Martin’s-place,  W.C.,  8 
p.m.  1.  Mr.  F.  G.  Hilton  Price,  “ Camps  on  the  Mal- 
vern Hills.”  2.  Rev.  R.  H.  Codrington,  “ Religious 
Beliefs  and  Practices  in  Melanesia.”  3.  Mr.  Peter 
Bembridge,  “ The  Aborigines  of  Victoria.” 

Royal  Colonial,  St.  James’ s-hall,  Regent-street,  W.,  8 p.m. 

Arthur  F.  Halcombe,  “New  Zealand.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 
Wednesday,  June  9th... British  Association  of  Gas  Managers, 

25,  Great  George-sfereet,  S.W.,  10  a.m.  Annual  Meeting, 
Reading  of  papers,  and  discussions  continued. 

Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  J.  E. 
Marr,  “ The  Pre-Devonian  Rocks  of  Bohemia.”  2.  Dr. 

J.  Gwyn  Jeffreys,  “ The  Occurrence  of  Marine  Shells  at 
Different  Heights  above  the  Present  Level  of  the  Sea.” 

3.  Mr.  Henry  Hicks,  “ The  Pre-Cambrian  Rocks  of  the 
North-Western  and  Central  Highlands  of  Scotland.” 

4.  Mr.  James  Buckman,  “ The  Terminations  of  some 
Ammonites  from  the  Inferior  Oolite  of  Dorset  and 
Somerset.”  5.  Mr.  Arthur  H.  Stokes,  “ Faroe  Islands. 
Notes  upon  the  Coal  found  at  Suderue.”  6.  Mr.  P. 
Herbert  Carpenter,  “ Some  new  Cretaceous  ComatulceP 

Microscopical,  King’s  College,  W.C.,  8 p.m.  1.  Pi’ofessor 
H.  Smith,  “ The  Life  History  of  the  Diatomacefe.”  2. 
Mr.  S.  Holmes,  “A  New  Binocular  Microscope,  with 
Isophotal  Prism.”  3.  Mr.  W.  H.  Gilburt,  “ The  Struc- 
ture and  Functions  of  the  Scale-leaves  of  Lathraa  ' 
squamariaP  4.  Mr.  J.  W.  Stephenson,  “ The  Relative  i 
Visibility  of  Minute  Structures  when  mounted  in  Phos- 
phorus, Bisulphide  of  Carbon,  or  other  Media.” 

Royal  Literary  Fund,  10,  John-street,  Adelphi,  W.C., 

3 p.m. 

Thuesday,  June  10th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  11  a.m.  Annual  Conference  on  the  i 
Progress  of  Public  Health.  | 

Royal,  Burlington-house,  W.,  4j  p.m. 

Antiquaries,  Burlington-house,  W.,  8J  p.m. 

Royal  Society  Club,  WilLis’s-rooms,  St.  James’s,  S.W.,  t 
6 p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8 p.m. 

British  Association  of  Gas  Managers,  25,  Great  George- 
street,  S.W.  Annual  Meeting.  Excursion  by  Steamboats  ' 
to  Beckton  to  inspect  the  Works  of  the  Chartered  Gas 
Company. 

Feiday,  June  Hth. . .SOCIETY  OF  AETS,  John-street,  Adelphi, 
W.C.,  11  a.m.  Annual  Conference  on  the  Progress  of 
Public  Health. 

Royal  United  Service  Institution,  WhitehaU-yard,  3 p.m. 
Discussion  on  the  subject  of  the  Naval  l^ize  Essay, 
%nz. : — “Naval  Tactics  on  the  Open  Sea,  with  the  Exist- 
ing Types  of  Vessels  and  Weapons.” 

Astronomical,  Burlington-house,  W.,  8 p.m. 

Geologists’  Association,  University  College,  W.C.  Excur- 
sion to  Kew,  under  the  direction  of  Sir  Joseph  D.  Hooker. 
Quekett  Microscopical  Club,  University  College,  W.C., 

8 p.m. 

Royal  Botanic,  Inner  Circle,  Regent’ s-park,  N.W.,  4 p.m. 
Prof.  Bentley,  “The  Physiology  or  Fimctions  of 
Plants.”  (Lecture  VI.)  “ On  the  Organs  of  Reproduc- 
tion.” 

New  Shakspere,  University  College,  W.C.,  8 p.m.  1.  Rev. 
H.  N.  Ellacombe,  “ The  Seasons  of  Shakspere’ s Plays.” 

2.  Mr.  F.  J.  FumivaU,  “ The  Utter  Failure  of  Mr. 
Swinburne’s  Metrical  Argument  against  Fletcher’s 
Share  in  ‘Henry  VIII.’”  3.  Rev.  J.  Kirkman,  “Suicide 
in  Shakspere.” 

Saturday,  June  12th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3p.m.  1.  Dr.  R.  C.  Shettle,  “The  Earth’s 
Rotation  as  Influenced  by  Solar  Energy.”  2.  INH.  R. 
H.  Ridout,  “ Note,  on  a Simple  Method  of  Amplifying 
Small  Motions.” 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3|  p.m. 
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John-street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 

♦ 

ALBERT  MEDAL. 

The  Council  of  the  Society  of  Arts  have  awarded 
the  Albert  Medal  of  the  Society  of  the  present 
year  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
F.E.S.,  “for  having  established,  after  most 
laborious  research,  the  true  relation  between  heat, 
electricity,  and  mechanical  work,  thus  affording  to 
the  engineer  a sure  guide  in  the  application  of 
science  and  industrial  pursuits.” 


NATIONAL  TRAINING  SCHOOL  FOR  MUSIC.— 
CONCERT  BY  SOCIETY  OF  ARTS  SCHOLARS. 

Arrangements  have  been  made  for  a concert  by 
the  Society  of  Arts  scholars  at  the  National  Train- 
ing School  for  Music,  assisted  by  some  of  the 
other  scholars,  to  be  given  in  the  Great  Room  of 
the  Society,  on  the  afternoon  of  Tuesday,  the  22nd 
inst.  Admission  will  be  by  tickets  only,  to  be 
obtained  by  members  on  application,  and  no 
person,  whether  a Member  or  not,  can  be  ad- 
mitted without  a ticket.  A sufficient  number  of 
tickets  to  fill  the  room  will  be  issued  to  Members 
in  the  order  in  which  they  apply,  and  the  list  will 
then  be  closed.  Each  ticket  will  be  numbered  ; it 
will  admitone  person,  and  will  be  transferable.  Two 
tickets  will  be  issued  to  each  Member  applying  for 
them.  Members  requiring  tickets  should  apply  at 
once  to  the  Secretary",  stating  whether  a single 
ticket  or  two  tickets  are  desired. 

Should  a sufficient  number  of  applications  be 
received,  to  render  it  desirable,  the  concert  will  be 
repeated  on  the  afternoon  of  Thursday,  the  24th 
inst.  By  order, 

H.  Trueman  Wood,  Secretary. 


CONVERSAZIONE. 

The  Society’s  Conversazione  is  fixed  to  take  place 
at  the  South  Kensington  Museum  (by  permission 


of  the  Lords  of  the  Committee  of  Council  on  Edu- 
cation), on  Wednesday,  the  16th  of  June.  The 
cards  of  invitation  have  been  issued  to  Members. 


CONFERENCE  ON  PROGRESS  OF  PUBLIC  HEALTH. 

The  Annual  Conference  on  the  Progress  of 
Public  Health  was  opened  in  the  Rooms  of  the 
Society  of  Arts  yesterday,  at  eleven  o’clock,  and 
the  chair  was  taken  by  the  Right  Hon.  James 
Stansfeld,  M.P.,  and  during  his  temporary 
absence,  by  Lord  Alfred  Churchill,  Chairman  of 
Council. 

The  following  resolution  (proposed  by  Mr. 
Stansfeld,  and  seconded  by  Professor  Way),  was 
passed  at  the  meeting  : — 

“ This  Conference  confirms  the  resolution  passed  by 
the  Conference  of  1878  in  favour  of  the  constitution  of 
County  Boards  to  conduct  the  ordinary  administrative 
and  financial  business  of  the  county. 

“This  Conference  is  further  of  opinion  that  such  re- 
presentative County  Boards  should  be  instituted  with 
the  least  possible  delay,  and  that  the  functions  entrusted 
to  them,  and  the  powers  conferred  upon  them,  should  be 
wide  and  full,  and  conceived  in  the  view  of  enlarging, 
elevating,  and  re -invigorating  the  principle  of  local  self- 
government  in  this  country ; and,  further,  it  is  the 
opinion  of  this  Conference  that  such  County  Boards  or 
combinations  of  them,  in  preference  to  newly  constituted 
authorities,  should  be  charged  with  the  conservancy  of 
rivers,  including  the  prevention  of  floods,  the  storage  of 
water,  and  the  preservation  of  rivers  from  pollution. 
And  lastly,  that  such  County  Boards  should  also  be 
charged  with  the  appointment  of  County  Health  Super- 
intendents in  each  county.” 

At  the  conclusion  of  the  sitting,  Mr.  Robert 
Rawlinson,  C.B.,  by  the  kind  permission  of  Earl 
Spencer,  K.G.,  conducted  a party  over  Spencer- 
house,  and  explained  the  new  sanitary  arrange- 
ments adopted  there. 

A full  report  of  the  proceedings  of  the  Conference 
will  appear  in  the  Journal. 


SANITARY  SECTION. 

A public  meeting  will  be  held  on  Monday,  14th 
June,  at  12  noon,  in  the  Room  of  the  Society,  to 
discuss  the  evidence  on  House  Drainage  in  London, 
given  before  the  Committee  of  the  Sanitary  Section 
of  the  Society,  by  Messrs.  W.  Eassie,  Rogers  Field, 
and  E.  F.  Griffith.  Members  of  the  Society,  and 
others  interested  in  the  subject,  are  invited  to 
attend. 


SANITARY  EXHIBITION. 

The  Exhibition  of  Sanitary  Appliances  will  con- 
tinue open  until  Monday,  the  14th  inst.  The 
pubHc  will  be  admitted  on  presentation  of  a 
visiting  card. 
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BRITISH  AN.D  UPPER  BURMA,  AND  WESTERN 
CHINA:  THEIR  CONCURRENT  COMMER- 
CIAL INTERESTS. 

By  Colonel  W.  F.  B.  Laurie. 

Politically  speaking,  British  and  Upper  Burma  should 
he  one,  to  make  matters  entirely  safe  in  Eastern  Asia. 
CommerciaUy  speaking,  the  unity  of  these  two  countries, 
in  the  vast  interests  of  a comparatively  new  and  rapidly 
rising  conmerce,  as  well  as  of  civilisation,  cannot  he 
too  much  insisted  on.  It  is  simply  a natural  state  of 
things  a sort  of  holy  alliance  designed  hy  a far  greater 
than  Indra,  and  brought  about  chiefly  by  the  mighty 
IrawaiR— the  grand  artery  or  highway  of  Burma— 
which  it  were  idle  not  to  recognize.  Ireland  is  not  more 
necessary  to  the  power  and  prosperity  of  England  than 
Upper  Burma  is  to  Pegu. 

Alompra,  the  hunter — founder  of  the  present  dynasty 
— knew  well  the  value  of  what  I have  styled  elsewhere 
a “Princess  among  the  Provinces;  ” and  it  did  not 
require  any  very  great  genius  to  know  that  a kingdom, 
such  as  Upper  Burma,  entirely  cut  ofl  from  all  com- 
munication with  the  sea,  or  from  the  advantages  of 
many  fine  ports,  was  sheer  mockery— a crown  of  tinsel, 
as  Lord  Dalhousie  remarked ; and  this  was  the  cause  of 
the  late  King  of  Burma’s  persistently,  yet  naturally, 
refusing  to  sign  away  in  the  treaty  of  1855,  Pegu,  the 
glorious  conquest  and  inheritance  of  his  ancestor,  not- 
withstanding the  well  arranged  existence  of  “friendly 
relations”  between  us^.  Without  any  desire  to  advo- 
cate annexation,  I believe  there  is  a deeply-felt  yearn 
ing  for  British  rule  or  British  protection  throughou 
Upper  Burma  ; for  the  people  of  the  lower  country  ari 
a thousand  times  safer  and  happier  than  ever  before,  a 
would  be  immediately  seen  by  treading  ‘ ‘ the  long  exten 
of  backward  time”  in  the  histories  of  Pegu  and  th 
former  kingdom  of  Ava. 

For  the  sake  of  those  who  have  not  been  able  to  giv 
much  time  or  attention  to  Burma,  before  turning  ti 
commercial  matter,  I shall  beg  leave  to  state  very  briefl'' 
^at  Pegu,  Arakan,  and  the  long  line  of  sea  coast,  namei 
Tenasserim— the  three  maritime  provinces  of  Chin-Indii 
or  India  beyond  the  Ganges— were  imited  under  on( 
admimstration  in  January,  1862,  and  called  Britisl 
Burma.  Arakan  and  Tenasserim  were  acquired  hi 
treaty  after  the  first  Burmese  war  of  1824-25-26;  am 
Pegu  was  occupied  and  retained  consequent  on  th( 
.second  war  of  1852-53.  The  entire  length  of  the  country 
18  upwards  of  900  miles,  and  the  area  about  90,C0( 
square  mfies,  or  half  the  size  of  Spain.  The  countn 
lies  between  20«  50'  on  the  north,  and  on  the  south  ii 
about  10'=’  50'  north  latitude.  British  Burma  is  boundec 
on  the  West  by  the  Bay  of  Bengal ; Arakan,  on  th< 
north  by  Chittagong,  and  some  independent  States, 
and  on  the  east,  by  the  Yoma  Mountains;  Pegu  is 
separated  from  Upper  Burma  on  the  north  by  a line 
corresponding  to  the  19“  30'paraUelof  north  latitude 
and  IS  bounded  on  the  east  by  the  Salween  River ! 
Tenasserim  is  bounded  on  the  east  by  a long  hne  oJ 
mountains,  separating  it  from  Siam,  and  varvinff  fron 
3,000  to  5,000  feet  above  the  sea.  The  physical  asped 
of  the  country  is  thus  described  Arakan  is  separatee 
from  Pegu  and  Upper  Burma  on  the  east  by  a range  oi 
mountains,  which  attains,  at  its  greatest  elevation,  e 
•i?  feet.  The  range  runs  nearly  paralla 

with  the  line  of  sea  coast,  and  gradually  lowers  towardj 
the  south.  The  northern  portion  of  the  country  has  s 
large  extent  of  alluvial  soil.  In  the  lower  course  of  th6 
River  Kuladan  (which  rises  in  the  mountains  to  the  eas1 
of  Arakan),  and  its  numerous  affluents,  the  breadth  of 
the  land,  from  the  shore  to  the  water-shed  mountains 
18  from  80  to  90  miles.  The  water-shed  range,  sepa- 
ratmg  Arakan  from  Pegu,  extends  southerly,  and 


between  that  range  and  the  sea-shore  for  a length  of  I 
nearly  200  miles,  as  far  as  a point  near  Cape  Negrais,  1 
the  country  is  a mere  narrow  strip  of  land.  Pegu  and  i 
Martaban  lie  in  the  valleys  of  the  Irawadi  and  Sittang  I 
rivers,  _ These  valleys,  bounded  east  and  west  by 
mountain  ranges,  are  narrow  in  their  upper  portions,  : 
but  expand  at  the  delta  of  the  Irawadi  into  “a  magnifi-  | 
cent  alluvial  region,  penetrated  by  a vast  number  of  i 
tidal  creeks,  and  extending  over  10,000  square  miles.” 
Rangoon  is  described  as  a district  in  the  Pegu  division 
occupying  the  sea-board  from  the  mouth  of  the  Tsit- 
Toung  westward  to  that  mouth  of  the  great  Irawadi 
river  which  is  generally  known  as  the  China  Bakir,  but 
is  more  correctly  called  the  To,  and  extending  inland  up 
the  valleys  of  the  Irawadi  and  Tsit-Toung  rivers  to  the 
Henzada  and  Tharawadi  districts  on  the  west  of  the 
Pegu  Roma,  and  to  the  Shwe-gyeen  district  of  Tenas- 
serim on  the  east.  Rangoon,  as  has  already  been  said, 
the  capital  of  the  Pegu  Province  and,  consequently,  of 
British  Burma,  is  some  20  or  25  miles  from  the  sea.  The 
future  Livei^ool  or  Glasgow  of  Chin-India,  before 
a word  is  said  about  its  commerce,  may  be  considered 
worthy  of  brief  mention  as  to  the  origin  of  the  name. 
In  the  early  Talaing  histories  it  has  the  name  of  Dagon, 
originally  that  of  the  Shwe  Dagon  pagoda.  Eventu- 
ally,  we  read,  in  the  wars  which  took  place  between  the 
kings  of  Pegu  and  of  Burma,  Dagon  often  changed 
hands,  and  when  at  last,  in  1763,  “ theBurman  Aloung- 
bhoora  (Alompra)  drove  out  the  Talaing  garrison  of 
Ava,  then  the  Burman  capital,  and  eventually  con- 
quered the  Talaing  kingdom,  he  came  down  to  Dagon, 
repaired,  and  thus,  to  a certain  extent,  to  Peguan  feel  - 
ings,  desecrated  the  great  Shwe -Dagon  pagoda,  almost 
refounded  the  town,  and  re-named  it  Ran-Koon  (the  end 
of  the  war,  from  “ran”  war,  and  “koon”  or  “goon” 
finished,  exhausted)  or  Rangoon,  the  name  it  has  ever  since 
borne,  and  made  it  the  seat  of  the  viceroyalty  which  he 
established.”  In  the  last  decade  of  the  18th  century, 
the  English  obtained  leave  to  establish  a factory  in 
Rangoon,  surrounding  it  by  a brick  waU,  and  hoisting 
the  British  colours.  From  this  point  we  may  pass  on 
to  the  Irawady  (Irawadi),  the  grand  artery  of  Burma, 
and  the  constant  feeder  of  Rangoon,  with  the  commerce 
and  wealth  of  the  upper  country,  south-west  China, 
and  the  various  States  around,  and  to  the  northward  of 
Mandalay,  the  Burman  capital,  now  so  well  known  to 
the  British  merchants  of  Rangoon,  and  made  famous 
by  deeds  of  dreadful  note. 

With  such  a magnificent  highway  as  the  Irawadi, 
with  its  many  mouths,  aided  by  the  other  main  rivers, 
the  Hieing  or  Rangoon,  the  Pegu,  the  Sittang,  and  the 
Belong,  it  may  be  said  that  there  is  no  limit  to  the  pro- 
gress of  commerce  in  Burma.  The  Irawadi  flows  for 
about  800  miles  before  reaching  the  British  possessions, 
through  which  it  runs  for  240  miles  more.  It  is. 
navigable  for  river  steamers  as  far  as  Bhamo,  600  miles, 
beyond  the  British  frontier.  The  velocity  of  its  waters,, 
when  the  river  is  full,  is  said  to  be  five  miles  an  hour. 
General  Fytche  informs  us  that  “Colonel  Yule,  from, 
facts  collected  by  him,  assumes  that  the  Irawadi  takes, 
its  rise  in  the  lofty  Langtam  range  of  the  Himalayas, 
whose  peaks,  covered  with  perpetual  snow,  separate  the 
valleys  inhabited  by  the  Shan  race  of  Khamtis  from  the 
head  waters  of  the  sacred  Brahmaputra.”  But  the 
sources  of  this  principal  river  in  Upper  and  British 
Burma,  which  traverses  the  Pegu  division  from  north 
to  south,  have  never  been  explored,  though  several 
praiseworthy  attempts  have  been  made.  The  most 
recent  information  I have  seen  on  the  subject  is,  with 
reference  to  the  attempt  made  in  1827  by  Lieutenants 
Wilcox  and  Burlton,  and  more  recent  explorers,  that  it 
has  been  shown  ‘ ‘ as  conclusively  as  can  be  shown, 
until  the  river  is  traced  to  its  source,  that  it  rises  in  the 
southern  slopes  of  the  Patkoi  mountains,  one  branch  in 
28®  N.  lat.,  and  97®  30'  E.  long.,  and  another  in  the 
same  mountains,  a few  days  journey  further  eastward. 
The  t:^o,  that  to  the  west,  called  by  the  Burmese  Myit- 
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gyee,  or  large  river,  and  tliat  to  the  easi,  Myit-nge,  or 
small  river,  imitiug  to  form  the  Irawadi,  in  about  26° 
X.  lat.”  It  is  iiiterestiug  to  note,  with  reference  to 
Henzada,  a large  district  in  the  Pegu  division,  covering 
an  area  of  upwards  of  4,000  square  miles  “in  the  valley 
of  the  Irawadi,  at  the  head  of  the  Delta,  and  lying  on 
both  banks  of  that  river,”  that  nearly  all  the  large  towns 
are  on  the  right  bank  of  the  Irawadi,  though  many  im- 
portant places  are  in  Tliarawadi,  that  is  the  country 
east  of  the  river ; here,  however,  the  great  extent  of 
the  annual  inundations,  and  the  smaller  extent  of 
country  fitted  for  the  cultivation  of  rice,  the  great 
staple  produce  of  the  province,  though,  perhaps, 
favourable  to  the  existence  of  numerous  small  villages, 
retard  the  formation  of  the  large  trading  tovms,  and 
nearly  all  large  toMms  in  this  district  owe  their  magni- 
tude, if  not  their  very  existence,  to  trade  in  the  products 
of  the  surroimding  coimtry.  Again,  the  larger  number 
of  the  Henzada  villages  and  hamlets  are  along  the  banks 
of  the  Irawadi  and  on  the  banks  of  the  tributary  streams 
to  the  west  of  that  river.  It  may  safely  be  asserted  that 
the  embankments  along  the  Irawadi,  which  protect  such 
an  extensive  tract  of  fertile  rice  country  from  the  in- 
imdations  to  which  it  was  annually  subject,  will  not 
only  produce  a steady  increase  in  the  size  of  villages 
now  existing  and  occupied  by  cultivators  of  the  neigh- 
bouring plains,  but  will  cause  the  establishment  of  many 
new  ones  in  spots  hitherto  waste  and  waiting  only  for 
relief  from  the  superabundant  waters  of  the  river,  and 
for  labour  to  become  valuable  and  fruitful  fields.  The 
breadth  of  the  Irawadi  varies  from  one  to  two,  three, 
and  even  four  or  five  miles,  and  of  this  noble  river  which 
intersects  the  Bunnan  dominions,  it  has  been  well  said, 
“ like  the  XHe  and  the  Ganges  inundating  the  plains,  it 
dispenses  fertility  and  abundance,  while  it  affords  an 
extensive  inland  narigation  quite  through  the  countiy 
to  the  borders  of  China.” 

Let  us  now  return  to  Rangoon,  the  grand  emporium 
of  commerce  in  British  Burma,  where  ‘ ‘ the  quick  pulse 
of  gain  ’ ’ is  ever  on  the  alert,  and  where  fortunes  have 
been  made  and  lost — and,  doubtless,  are  still — with 
amazing  rapidity.  Rice  being  the  grand  export  of  the 
Pegu  province,  it  may  first  be  of  interest  to  note  the 
remarkable  increase  of  rice  land  under  cultivation  from 
1868  to  1876,  in  spite  of  occasional  excessive  inundations 
(very  frequent  before  the  inci’ease  of  embankments  in 
1862)  in  the  Henzada  district,  the  township  of  which  is 
on  the  right  bank  of  the  Irawadi.  In  1868  the  cidti- 
vated  area  was  204,495  acres,  and  in  1876,  320,300  acres ; 
or,  since  the  annexation  of  Pegu  (1853),  there  has  been 
an  increase  in  the  total  ciiltivated  area  of  nearly  250,000 
acres,  ‘ ‘ gi'eater  than  the  most  sanguine  could  have 
hoped  for.”  It  may  also  be  remarked  that  the  cotton 
grown  in  this  (Henzada)  district  is  inferior  to  that 
grown  in  the  north,  the  produce  being  locally 
consumed ; but  rice,  as  already  stated,  is  the 
chief  commodity  of  the  Henzada  district,  which, 
situated  at  the  head  of  the  delta  of  the  Irawadi,  and 
containing  much  fertile  land  for  the  cultivation  of 
this  most  useful  grain,  affords  a ready  market  for 
Rangoon  and  Bassein,  communication  -\rith  both  being 
easy  from  the  numerous  creeks  which  intersect  the 
country.  In  a country  like  Pegu,  where  there  is 
a great  sparseness  of  population,  but  which  has  risen 
from  a little  more  than  a million  in  a quarter  of  a 
century  to  about  three  millions,  it  may  be  noted  that 
out  of  the  total  176,404  males  in  the  Rangoon  district, 
in  1872,  the  paucity  of  the  Talaings  being  especially 
noticable,  there  were  nearly  4,000  Christians,  600 
Hindus,  300  Mahomedans,  and  nearly  171,500  Budd- 
hists. In  1878,  the  capital  had  91,500  inhabitants. 
The  population  of  the  towm.  of  Rangoon  for  variety  is 
perhaps  unsurpassed  in  the  world  : Burmans,  Talaings, 
the  Mon  race,  Karens,  Shans,  Aracanese,  Hindus, 
Mahomedans,  Chinese,  Europeans,  Eurasians,  Ameri- 
cans, and  others  ; in  the  census  year  of  1872,  giving 
a total  of  98,700.  The  population  is  now  (1880)  over  a 


himdred  thousand  (100,000)  for  like  the  river  traffic 
between  Mandalay  and  Rangoon,  since  1862,  it  may  be 
said  to  have  gone  on  steadily  increasing  till  1878-79. 
The  principal  articles  manufactured  in  the  Rangoon 
district  arc  salt,  pottery,  fish  paste  (nga-pee)  mats, 
and  silk  and  cotton  cloths,  all  for  local  consumption, 
except  the  pottery  and  nga-pee,  which  are  exported, 
the  latter  to  Upper  Burma.  The  salt  is  made  during 
the  hot  weather  along  the  sea  coast,  and  elsewhere,  by 
solar  evaporation,  or  by  “boiling  in  iron  or  earthen 
pots,  the  iron  yielding  the  greater  out-turn.” 

It  is  interesting  to  look  back  on  the  state  of  commerce 
with  the  British  settlements  in  India  from  1802  to  1806. 
Then  the  exportation  of  rice  and  of  the  precious  metals 
was  strictly  prohibited,  and  the  total  imports  exceeded 
the  total  exports  by  1,856,638  Rs.  The  impoi’ted 
articles  in  the  year  (1805)  of  Trafalgar,  were  tin,  wdne, 
woollens,  piece  goods,  opium,  grain,  rum,  tin  and 
plated  ware,  ironmongery,  canvas,  &c. , giving  a total 
value  including  treasure  (19,579  Rs.)  of  245,232  Rs. 
The  articles  of  export  were  timber,  pepper,  orpiment, 
coir  rope,  ponies,  cardamans,  stick-lac,  wax,  sundries, 
and  treasure.  From  1813-14  to  1820-21  the  returns 
of  trade  between  Rangoon  and  Calcutta  give  the 
principal  imports,  as  piece  goods,  raw  silk,  cotton, 
indigo,  saltpetre,  sugar,  rice,  pepper,  and  opium.  At 
the  close  of  the  first  war  (1826),  Arakan  became  a rice 
granary  of  immense  importance,  in  a great  measm-e 
obviating  the  import  of  rice  from  Calcutta.  After  the 
second  Burmese  war  (1852-53),  Pegu  became  Britisli 
territory.  From  1826  to  1852,  among  the  annual 
number  of  arrivals  and  departures  there  were  only  20 
English  vessels,  from  100  to  1,000  tons.  In  1855,  the 
total  tonnage  of  all  vessels,  import  and  export,  amounted 
to  upwards  of  270,000  tons,  which,  in  nine  years 
(1863-64),  became  doubled,  and  has  been  increasing  in 
an  astonishing  proportion  ever  since.  No  wonder  it  has 
been  said  that  ‘ ‘ when  Pegu  passed  to  the  English,  trade 
began  to  improve,  and  has  proceeded  with  vast  strides.” 
When  we  come  to  consider  that  the  value  of  the  export 
and  import  trade,  excluding  treasure,  in  1877-78 
amounted  to  81,920,257  Rs.,  as  compared  with 
21,310,561  Rs.  in  1858-59,  we  must  unhesitatingly 
declare  that  such  a steady  prosperity  as  this  is  un- 
paralleled in  the  history  of  British  connection  with  the 
East. 

These  facts  alone  are  well  worthy  of  attention  from 
the  lords  of  British  commerce,  and  show  what  might 
be  done  were  there  no  monopolising  obstructiveness  of 
a Burmese  golden -footed  monarch  to  be  encountered. 

If  free  trade,  wandering*  up  and  down  the  world, 
should  ever  seek  a fitting  temple  to  dwell  in,  perhaps, 
with  her  mutual  friend  reciprocity,  attended  by  the 
honoured  shade  of  Richard  Cobden — all  regal  obstruc- 
tives being  swept  away — she  will  not  be  able  to  do 
better,  while  waiting  for  the  golden  edifice,  than  pitch 
her  tent  in  Chin-India.  Upper  Burma  would  afford 
her  triumphs  which  she  could  not  gain  elsewhere, 
and  certainly  in  no  other  portion  of  our  Eastern 
Empire. 

The  commerce  of  British  Burma  is  carried  on  chiefly 
with  Great  Britain,  the  three  Presidencies  of  India, 
the  Straits,  Ceylon,  and  the  Nicobars.  The  ports  are 
Rangoon,  Maulmain,  Akyab,  Tavoy,  Mergui,  Bassein, 
Kyook  Phyoo,  and  Cheduba— certainly  no  want  of  fine 
harbours  for  trade.  Before  the  Burmese  wars,  the 
articles  of  import  and  export  have  already  been  men- 
tioned. The  former,  after  the  second  war,  consisted 
chiefly  of  cotton  goods,  hardware,  machinery,  coal, 
books,  provisions,  woollen  goods,  silks,  canvas,  wines, 
drugs,  dyes,  spices,  fruits,  sugar,  arms,  and  carriages. 
The  exports  have  principally  been  rice,  timber,  petro- 
leum, hides,  ivory,  cotton,  grain,  and  ponies.  To  this  may 
be  added  jewellery  and  precious  stones,  also  a goodly  list 
of  u.sef  ul  sundries.  In  trade  with  Burma,  as  a rule,  the 
imports  have  generally  exceeded  the  exports,  although 
such  was  very  far  from  being  the  case  in  1877-78,  and 
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in  a few  other  years.  In  a year  of  famine  in  India  or 
elsewhere,  the  exports  from  Rangoon  would  probably 
exceed  the  imports.  General  Rytche,  in  his  “Burma 
Past  and  Present”  remarks,  after  the  astonishing  but 
truthful  statement,  that  ‘ ‘ if  the  commerce  of  India  bore 
the  same  proportion  to  population  ” (as  British  Burma), 

‘ ‘ it  would  be  ten  times  greater  than  it  is  ; ” “ that  is 
to  say,  it  would  be  nine  hundred  and  fifty  millions 
instead  of  ninety-five  ; ” that  “ British  Burma  also  con- 
trasts favourably  with  India,  in  the  value  of  the  imports 
being  much  nearer  to  that  of  the  exports.”  I now  pro- 
ceed to  remark  that  some  fifteen  years  ago,  the  annual 
value  of  the  imports  were  rather  more  than  £2,000,000, 
and  of  the  exports  than  three.  In  1875-76  the  value  of 
the  sea-borne  and  inland  exports  was  £7,208,896,  and 
imports  £6,159,925,  with  a popidation  a little  over  three 
millions,  and  a gross  revenue  over  two  millions  sterling. 

On  Pegu  passing  to  the  English,  the  whole  Burmese 
customs  system  changed,  and  restrictions  on  importation 
and  exportation  were  removed,  and  the  interior  of  the 
country  gradually  developed.  Rangoon  soon  became 
the  third  port  in  India.  “Cotton,  piece  goods,  salt,  and 
various  other  articles  have  poured  in,  whilst  rice  has  more 
than  taken  the  place  of  timber  and  cutch,  hides  and 
horns,  and  petroleum,  have  added  to  the  export  trade.” 
It  may  also  be  remarked,  with  reference  to  the  various 
imports  and  exports,  that  some  of  the  articles  merely 
pass  through  the  country  ; candles,  cotton-twist,  cotton 
piece  goods,  earthenware  and  porcelain,  glass,  glass- 
ware, &c.,  find  their  way  direct  into  Upper  Burma, 
whilst  caoutchouc,  raw  cotton,  gums  and  resins,  hides, 
horns,  ivory,  lac,  mineral  oils,  spices,  tobacco,  and  wood, 
are  partly,  and  jade  is  entirely,  drawn  from  that  country. 
The  duty  levied,  of  course,  depends  upon  the  tariff. 

A great  season  in  Rangoon— perhaps,  the  greatest — 
is  the  rice  season,  which  commences  in  January  and 
ends  in  May ; but  there  are  sales  all  the  year  round. 
The  prices  of  rice  in  the  husk  at  the  mills  in  Rangoon 
during  seven  years  varied,  per  100  baskets,  in  rupees, 
from  1872  to  1878,  from  January  to  October,  from 
55  to  100  and  200  rupees;  and  it  may  be  stated 
that  each  firm  of  rice  producers  has  its  one 
or  more  brokers  and  several  buyers,  the  former, 
as  a rule,  residing  on  the  mill  premises.  In 
its  strictest  sense,  nunquam  dorwno  may  be  considered 
a most  appropriate  motto  for  Rangoon,  destined,  as 
I have  already  remarked,  to  be  the  Liverpool  or  Glasgow 
of  Chin-India. 

I shall  now  make  a few  remarks  on  the  trade,  in  esse^ 
with  South-Western  China,  which  I shall  preface  by  a 
few  words  on  the  treaties  we  concluded  with  Upper 
Burma,  in  1862-67.  By  the  treaty  of  1862,  concluded 
by  Sir  Arthur  (then  Colonel)  Phayre,  trade  in  and 
through  Upper  Burma  was  “freely  thrown  open  to 
British  enterpise,”  and,  again,  the  Bhamo  trade  route 
(to  Yunnan,  in  South-West  China)  was  to  be  explored 
“under  the  treaty  of  1862.”  The  Bang  of  Burma  would 
not  consent  to  a “joint  mission,”  as  desired  by  the 
Indian  Government.  Perhaps  the  vassal.  Golden  Foot, 
although  “Lord  of  the  Earth  and  Air,”  thought  he 
might  offend  his  Chinese  Lord  the  “Vicegerent  of 
all  under  Heaven,”  by  so  doing ; but  if  any  man  could 
have  obtained  the  wishes  of  our  Government  at  this 
time,  beyond  all  question,  that  man  was  the  first  Chief 
Commissioner  of  British  Burma.  And  this  leads  me  to 
remark  that  I committed  an  error  or  rather  inadvertence 
in  my  review  of  Dr.  Anderson’s  interesting  work,  ‘ ‘ From 
Mandalay  to  Momien,”  where  I say  that  “there  was 
evidently  something  wrong  in  the  framing  of  the  treaty 
of  1 8 6 2 . ” I should  have  written  that  there  was  evidently 
considerable  difficulty  about  the  “ joint  mission,”  as  re- 
garding trade  with  South-Western  China,  through 
Upper  Burma,  in  the  endeavour  to  bring  the  treaty  of 
1862  to  the  successful  issue  desired  by  the  Indian 
Government. 

As  has  been  remarked,  then,  the  treaty  of  1862  paved 
fLe  way  for  the  well-lmoym  mission  or  expedition  under 


Major  Sladen,  at  the  commencement  of  1868,  to  explore 
the  trade  route  to  China,  via  Bhamo  (consequent  on  the 
treaty  under  General  Eytche,  of  1867),  which,  not- 
withstanding the  credit  attached  to  the  officers  con- 
cerned, led  to  no  useful  or  practical  results.  “ Possibly,” 
it  has  been  said,  ‘ ‘ King  Mengdon  was  not  displeased  at 
our  want  of  success  ; but,  strange  enough,  provoking, 
and  frequently  petty  obstructions  have,  in  some  way  or 
other,  surrounded  British  exertions,  with  regard  to 
commerce  in  Upper  Burma,  ever  since  1868  ; and  when 
Mengdon  died,  towards  the  end  of  1878,  his  eccentric 
son  Theebau’s  dissipated  and  mui'derous  career  began, 
as  if  to  make  the  chance  of  sound  friendly  relations 
with  the  British,  in  the  interests  of  commerce  and 
civilisation,  more  distant  than  ever.  And,  in  my  humble 
opinion,  after  the  withdrawal  of  our  resident  from 
Mandalay,  to  make  a treaty — commercial  or  other- 
wise— with  such  a modem  Nero,  would  be  highly 
impolitic,  and  the  very  worst  thing  we  could  do.  Lord 
Dalhousie,  in  reviewing  his  administration,  in  the 
famous  minute  of  28th  February,  1856,  writes:  — 
“When  the  Honourable  Court  recalls  to  mind  that, 
from  the  very  first  in  1852,  I deprecated  the  recon- 
struction of  any  treaty  relations  with  the  Coirrt  of  Ava 
at  ail,  it  will  not  be  surprised  to  find  me  add  that  I still 
consider  peace  with  Ava  as  even  more  likely  to  be 
maintained  in  the  absence  of  all  commercial  or  friendly 
treaties,  than  if  those  conventions  had  been  renewed  as 
before.”  Notwithstanding  such  prudent  advice  from 
a master  mind,  we  have  since  made  treaties  with 
Bm-ma  ; and  for  the  sake  of  history,  to  be  just  and  im- 
partial, it  must  be  said  that  in  these  matters  our  policy 
towards  the  Golden  Foot  has  not  always  been  in  the 
right  direction.  For  instance,  in  the  treaty  of  1867, 
we  first  ratified  it,  saying  not  a word  about  the  “arms,” 
and  then  repudiated  the  arrangement ! In  future, 
very  great  care  should  be  taken  in  making  treaties  with 
Oriental  potentates.  Let  us  rather  have  no  treaties  at  aU 
with  them  ; it  is  impossible  for  the  Oriental  mind  to  un- 
derstand the  solemn  nature  of  a treaty.  It  is  pleasing 
to  read,  while  closing  these  few  remarks,  that  English 
agents  have  been  in  China  persuadiag  the  Chinese 
Government  of  the  special  importance  of  its  western  pro- 
vinces, which,  if  the  information  be  correct,  argues 
well  for  any  attempt  by  Great  Britain  to  open  trade 
through  Burma  or  from  Assam,  with  South-Western 
China.  Here  we  are  free  from  troubles,  while  China 
continues  suspicious  of  the  designs  of  Russia,  and  we 
determine  that  the  great  aggressive  power  shall  not 
come  to  the  southward.  In  February  of  the  present 
year  (1880),  we  read  of  the  Russian  Government  (with 
reference  to  a treaty  in  which  Russia  engaged  to  pro- 
vision Chinese  troops  while  operating  against  Kashgar 
rebels)  having  prohibited  commercial  caravans  from 
crossing  the  Siberian  frontier  into  Chinese  Mongolia.  A 
recent  treaty  concluded  by  the  Chinese  Ambassador,  at 
St.  Petersburg,  was  “too  one-sided  a document”  to 
be  approved  at  Pekin.  The  Chinese  refusal  to  ratify 
the  draft  was  answered  by  the  discontinuance  of  com- 
mercial relations  on  the  confines  of  the  two  empires. 
Russia  had  now  forbidden  her  subjects  to  sell  provender 
to  the  Chinese  commanders ; and  so  a diplomatic  and 
commercial  estrangement  was  thought  to  be  complete. 
This  may  be  considered,  on  the  whole,  good  news  for 
British  commercial  interests  in  Eastern  Asia,  as  China 
will  now  turn  with  more  confidence  than  ever  to  Great 
Britain,  especially  after  our  diplomatic  victory  over  her 
wily  adversary  at  Cabul ; and  the  rising  young  Chinese 
monarch  may  just  think  of  turning  his  attention  to 
British  prosperity  and  influence  in  Burma  with  the  view 
of  such  being  extended  to  South-West  Cliina.  And  so 
would  Russia  be  checkmated  in  nearly  every  corner  of 
the  East.  As  I have  remarked  elsewhere,  at  Bhamo, 
where  Burmese  and  Chinese  influences  commingle,  we 
hope  yet  to  see — and  the  Chambers  of  Commerce  fully 
indulge  in  such  a hope,  notwithstanding  the  obstacles 
which  have  gone  before— an  exchange  mart  for  the  silk, 
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copper,  gold,  drugs,  and  textile  fabrics  of  Western 
China,  and  for  British  and  Burmese  staples. 

A “ peripatetic”  writer  in  the  Times  of  India,  some 
nine  years  ago,  remarked  with  great  force:— “The 
road  to  China  for  us  is  thi’ough  Upper  Burma  or  Burma 
proper.  Through  Bhamo,  the  richest  side  of  China  can 
be  tapped.  The  most  romantic  dreams  of  the  most 
sanguine  have  never  come  up  to  the  reality  which  may 
reasonably  be  expected,  as  soon  as  there  is  a clear 
passage  for  trade  from  Yuimanor  Hunan  to  Rangoon.” 
Rangoon  will  become  the  Bombay  of  the  Chinese  and 
Burman  empires,  and  something  more.  The  local 
advantages  of  Upper  Burma,  in  reference  to  trade  with 
Western  China,  were  forcibly  brought  forward  during 
the  visit  of  the  Burmese  Embassy  to  England,  in  1872. 

The  coxmcil  of  the  ever-zealous  Halifax  Chamber  of 
Commerce  gave  the  Envoy  an  extraordinary  welcome, 
stating  in  their  address  to  his  Excellency,  that  the 
“Council  ha\dng  always  considered  the  rich  pro- 
ducts and  fertile  lands  of  Burma,  as  affording 
great  inducements  to  the  spread  of  commerce  and 
agriculture,  have  from  time  to  time  carefully  con- 
sidered the  many  projected  trade  routes  through  the 
possessions  of  his  Majesty  the  King,  to  open  up  a com- 
mercial highway  to  the  unlimited  resources  of  Westem 
China.”  In  his  reply,  “ The  Envoy  Extraordinary  and 
Minister  Plenipotentiary  from  his  Majesty  the  King  of 
Burma,”  said,  vdth  a degree  of  common  sense  not 
always  found  in  Orientals  : — 

“In  reference  to  the  question  of  trade  routes  through 
Burma  to  Westem  China,  I need  merely  repeat  what  I 
have  said  in  other  places,  that  his  Majesty  the  King*  of 
Burma  is  most  anxious  to  promote,  by  every  means  in 
his  power,  any  matured  and  feasible  plan  which  has  this 
object  in  vdew.  But  in  regard  to  the  route  to  which 
you  advert,  commonly  known  as  Captain  Spi*ye’s  route, 
I would  remark  that,  as  the  line  passes  through  an  insig- 
nificant portion  of  the  King  of  Burma’s  territory,  the 
responsibility  of  opening  it  out  cannot  fairly  be  laid 
upon  his  Majesty.” 

Although  the  proverbial  golden  silence  is  here 
observed,  it  is  not  difficult  to  see  that  the  Envoy 
thought  the  route  from  Mandalay  to  Momien  vtd 
Bhamo,  the  only  feasible  one,  which  it  most  probably  is. 
Certainly,  judging  from  the  past,  and  the  troubles  we 
have  experienced  in  our  various  missions  of  exploration, 
the  route  from  Assam  to  Sze-Chuen  strongly  advocated 
by  Sir  G.  Balfour  deserves  serious  attention  from  the 
Imperial  Government  and  the  merchants  of  England. 
Of  the  route  from  Assam  (Sudiya)  to  Sze-Chuen,  he 
writes: — “We  then  join  a pai*t  of  China  singularly 
free  from  troubles,  a dense  population,  and  great 
resources  in  minerals,  and  very  much  in  want  of  the 
tea  which  Assam  can  supply.”  And  again,  “ I admit 
that  in  minerals  Yunnan  is  rich,  but  in  population  very 
scanty,  say  from  60  to  100  per  square  mile,  whereas 
Sze-Chuen  has  200  to  250,  and  is  close  to  Sudiya  in 
Assam.”  The  population  of  Yimnan,  therefore,  would 
appear  to  come  nearer  that  of  Chin -India  generally, 
where,  in  a surface  of  700,000  square  miles,  there  are 
only  about  36  persons  to  every  square  mile  ; while 
Sze-Chuen,  taking  Sir  George’s  figures,  approximates 
to  Great  Britain,  with  say,  240.  British  and  Upper 
Burma  both  sadly  require  population.  In  the  event 
of  our  one  day  being  compelled  to  possess  the 
country  to  the  northward  of  Pegu,  what  a boon  it 
would  be  to  our  Eastern  Empire,  if  there  was  a steady 
emigration  into  our  new  conquest  from  Sze-Chuen  of 
some  2,000,000  ! What  an  impetus  it  would  give  to 
trade  and  mining  operations  in  Upper  Burma  ; while, 
if  Pegu  only  had  another  two  millions  of  peaceful  in- 
habitants from  the  well-disposed  trading  Shans  and 
other  useful  tribes.  Southern  Burma  alone  would 
have  nearly  as  large  a commerce  as  a fourth  of 
that  of  the  whole  of  India  ! Really,  the  commerce 
of  this  portion  of  our  Eastern  Empire  deserves  the  most 
serious  attention  of  Englishmen,  who  have  always 


prided  themselves  on  being  the  leading  merchants  of  the 
world.  In  commercial  importance,  in  my  humble 
opinion,  there  is  no  other  Eastern  question  can  approach 
it.  It  is  now  upwards  of  eight  years  since  the  question 
of  trade  with  South-Western  China  was  prominently 
brought  before  the  British  public.  The  local  advan- 
tages of  a route  through  Upper  Burma,  via  Bhamo,  were 
then  strongly  insisted  on  ; and  in  addition  to  other  signs 
of  a growing  interest  in  the  project,  a valuable  paper  was 
read  before  the  Society  of  Arts  on  the  subject.  It  was 
then  considered  that  the  means  of  turning  the  stream 
of  life  and  commerce  away  from  the  old  route,  by  the 
Straits  of  Malacca  and  the  Chinese  Sea,  in  a new 
direction,  as  well  as  a better  and  a more  secure  one, 

‘ ‘ must  first  be  found  in  easy  steam  communication ; 
and  then,  with  Bui*ma  as  the  highway.  Great  Britain 
and  India  would  have  no  difficulty  in  tapping  the  re- 
sources of  South-Western  China,  and  also  other 
adjacent  States.”  Canals  and  roads  would  come  after, 
and  so  would  railways ; but,  somehow  or  other,  the 
subject  for  a time  lost  its  interest.  Now,  it  should  be 
revived  ten-fold,  not  only  on  account  of  the  continued 
prosperity  of  Pegu,  or  British  Burma,  but  from  its  be- 
coming tolerably  apparent  by  the  state  of  the  political 
barometer  in  the  East,  that  the  days  of  Golden  Foot 
riffe  at  Mandalay  are  numbered.  At  the  time  above 
mentioned,  our  Government  had  only  contemplated 
making  a railway  from  Rangoon  to  Prome.  Now, 
that  is  finished,  and  the  snort  of  the  ii’on  horse 
should  go  bravely  on  to  the  northward.  With  re- 
ference to  the  Burmese  Embassy  to  England,  some  eight 
years  ago,  I have  already  referred  to  Captain  Sprye’s 
route  to  South-Western  China.  An  Edinburgh  Re- 
viewer, in  a most  interesting  article  on  the  trade  routes 
to  Westem  China,  -writes  : — His  project  aimed  at  con- 
necting the  port  of  Rangoon,  on  the  Irrawaddy,  -with 
Esmok,  a Chinese  town  in  the  extreme  South  of 
Yunnan,  by  means  of  a tramway,  which  should  be 
carried  diagonally  across  Pegu  and  Burmah,  passing  by 
the  town  of  Shwe-gyeen,  on  the  River  Salwen  [the 
rexdewer  here  is  in  error,  it  should  be  the  Sittang],  and 
thence  proceeding  to  its  terminus,  at  what  the  projector 
believed  to  be  an  important  entrepot  of  Chinese  trade. 
“ But,  as  it  turned  out,  this  Esmok  is  in  reality  no 
centre  of  commerce,  except  for  some  good  tea,  but  a 
mere  frontier  post  on  the  verge  of  the  Chinese 
dominions.  And  that  the  route  by  which  it  was  pro- 
posed to  reach  this  point  abounded  in  well  nigh  un- 
superable  obstacles.”  It  is  just  20  years  since  the 
Chambers  of  Commerce  first  took  up  the  idea  of 
this  route,  which,  though  far  from  comparable  with 
that  via  Bhamo  (the  emporium  of  commerce  be- 
tween Burma  and  Yunnan),  to  which  attention  was 
first  called  by  Dr.  Williams,  is,  nevertheless,  honourably 
associated  with  the  name  of  Captain  Sprye,  who  did  his 
utmost  to  advocate  the  opening  of  trade  with  Westem 
China.  In  time  to  come,  probably,  both  routes,  and 
others  that  at  present  we  know  not  of,  will  be  available 
for  capitalists  from  England  and  India.  Trading 
centres  will  multiply  in  Burma  and  South-Western 
China  ; and  France,  in  Cochin  China  and  Tonquin, 
jealous  of  our  vast  power  and  resources  from  the  pos- 
session of  Burma,  will,  Sphynx-like,  with  earnest  eyes, 
be  looking  on  at  China’s  old  exclusive  propensities 
giving  way. 

The  Englishman,  too,  will  wonder  how,  towards 
the  end  of  the  19th  century.  Western  and  Central  Asia 
occupied  so  much  and  Eastern  Asia  so  little  of  our 
attention.  The  keen  Chinaman,  and  especially  the  ever 
busy  Shan,  as  far  as  we  are  concerned,  are  at  present 
far  too  little  known  among  us.  Tasteful  Shan  ladies, 
with  their  love  of  jewellery  and  elegance  of  design,  may 
yet  give  a fashion  to  Belgravia  ; and  the  Shans,  being 
famous  workers  in  straw,  may  yet  produce  hats  for  the 
park  rivalling  the  Tuscan  in  quality,  and  in  shape  that 
of  the  far-famed  beautiful  ‘ ‘ Duchess.  ’ ’ Our  blacksmiths 
may  yet  take  a lesson  from  the  Shans  in  the  forging  of 
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a sword  from  iron  brought  from  Yunnan,  and  British 
merchants  will  be  delighted  to  observe  that  among  the 
arts  in  which  the  “ self -sufficing”  people  are  pro&ient 
is  that  of  manufacturing  cotton  cloths. 

Of  course  the  concurrent  commercial  interests  of 
British  and  Upper  Burma  and  China  are  also  those  of 
India  and  England  ; and  when  Western  China  is  really 
opened  up  to  British  enterprise  it  will  probably  be  one 
of  the  greatest  boons  which  commerce  ever  received. 
The  force  of  civilisation,  if  not  war,  must  eventually 
knock  the  Golden  Foot  entirely  out  of  the  way.  Our 
present  relations  with  Upper  Burma  are  in  a very 
unsatisfactory  condition,  and  the  events  of  the  last  few 
years  have  produced  coolness  and  distrust  between 
the  British  and  Burmese  Governments.  “The  vio- 
lence,” continues  an  admirable  critic  on  the  situa- 
tion, ‘ ‘ offered  to  the  exploring  party  to  Yunnan,  under 
Colonel  Sladen,  the  determined  attack  led  on  that  by 
Colonel  Browne,  the  murder  of  Mr.  Margary  in  Chinese 
territory,  &c.,  have  all  contributed  to  widen  the  breach, 
which  has  ended  in  the  withdrawal  of  the  British  Besi- 
dent ; but  on  the  whole,”  he  thinks,  “that  the  occupation 
of  British  Burma — with  an  area  of  130,000  square  miles, 
including  the  tributary  Shan  states,  and  numerous  wild 
and  troublesome  tribes — would  involve  difficulties  which 
it  is  not  desirable,  except  from  dire  necessity,  to 
encounter.  If  we  can  have  a free  right  of  way  through 
for  trade  with  China,  with  the  goodwill  both  of  Burma 
and  China,  that  would  be  far  better  for  British  material 
interests,  and  British  honour,  than  the  violent  act  of 
annexation.”  It  is  clear  that  something  decided  must 
soon  be  done,  for  commerce  is  a fearful  sufferer  by  the 
present  state  of  Burmese  affairs.  Even  the  few  manu- 
facturers of  Mandalay  have  fled.  The  silk  cloths  and 
silver  work  are  no  more.  Lead  circulates  for  copper, 
and  the  State  lotteries  have  ruined  the  country. 

The  concurrent  commercial  advantages  of  India  and 
Burma  become  more  and  more  flxed  on  the  mind  when 
we  compare  the  two  countries.  In  a review  of  the  trade 
of  British  India  with  other  countries  for  1878-79,  we 
And  it  stated  that,  ‘ ‘ although  India  possesses  a 
long  coast  line  of  over  9,000  miles,  and  about  300 
harbours,  the  foreign  trade  of  the  empire  is  practically 
confined  to  the  five  ports,  which  are  the  capitals  of  the 
five  great  littoral  provinces,  viz.,  Calcutta,  Bombay, 
Madras,  Bangoon,  and  Kurachee,  all  of  which,  except- 
ing Madras,  are  excellently  situated  as  central  marts  for 
the  distribution  of  articles  of  commerce.  To  Bangoon 
naturally  flow  by  the  Irrawaddy  aU  the  products  of 
Upper  Burma,  and  of  Pegu,  the  most  valuable  of  our 
possessions  in  the  Burmese  peninsula  ; while  the  rail- 
way already  open  (for  163  miles)  between  Bangoon  and 
Prome  offers  further  facilities  for  the  conveyance  of 
merchandise.”  And  it  is  still  more  interesting  to  find 
that  intelligent  Englishmen  are  gradually  becoming 
alive  to  the  fact  that  the  most  thriving  place,  com- 
mercially, in  the  Indian  (or  Eastern)  Empire,  considered 
relatively  to  its  size,  is  Bangoon.  And  there  can  be  no 
doubt  that  British  Burma,  even  at  present,  is  the  most 
prosperous  province  in  the  Empire,  with  a people  free 
from  religious  and  caste  prejudices,  more  fond  of  “ per- 
sonal comfort  and  adornment  ’ ’ than  either  Hindus  or 
Mahomedans,  and,  consequently,  more  ready  and  eager 
in  the  pursuit  of  civilised  commerce  than  their  more 
apathetic  neighbours.  It  is  fairly  well  known 
that  much  of  the  foreign  trade  of  India  is  shared 
between  England  and  China.  Still  the  propor- 
tion of  the  trade  carried  on  directly  with  England 
is  not  increasing,  but  slowly  the  reverse.  At  present, 
Indian  trade  with  China  is  practically  confined  to  the 
opium  trade.  What  a much  more  noble  trade  would 
that  be,  coming  from  the  profitable  manufacture  of 
cotton  in  Western  China,  and  its  despatch,  Bangoon, 
to  India  ! With  the  expert  Chinese,  such  manufacture, 
aided  by  the  other  valuable  mercantile  productions  of 
Yunnan  and  Sze-Chuen,  would  probably  pay  well  in  the 
end  ; and  it  has  been  truly  said  that  the  Chinese  are 


better  adapted  for  profitable  cotton  manufacture  than 
the  people  of  India.  China  is  at  present  compelled  to 
import  cottons,  in  which  India  has  the  advantage  of  tho 
flowery  land.  In  the  omnipotent  article  of  cotton,  then, 
until  China  be  compelled  to  grow  more,  there  is  ample 
room  for  the  spinnings  of  India,  Burma,  and  Man-  I 
Chester ; and  no  greater  impetus  could  be  given  to  this 
most  useful  trade  (or  branch  of  industry),  and  the  ' 
furthering  of  general  acute  and  bold  commercial  specu-  i 
lation  in  other  commodities  throughout  Eastem  Asia,  ■ 
than  would  be  derived  from  opening  up  througli 
Northern  Bturma,  the  long-neglected  provinces  of  South- 
Western  China.  Such  a consummation  would  be  the 
first  grand  wedge  driven  into  the  mighty  mass  of 
Chinese  or  Mongolian  seclusion,  making  a rent  which, 
commencing  with  our  humble  conquests  of  Arakaa, 
Tenasserim,  and  Pegu,  might  eventually  bring  400 
millions  of  the  human  family  under  the  direct  civilising 
influence  and  control  of  Great  Britain. 


MISCELLANEOUS. 


OPIUM  TBADE  OF  INDIA. 

By  P.  L.  Simmonds. 

The  deficiency  of  the  Indian  revenues  to  meet  the  war 
expenditure  has  necessarily  drawn  public  attention 
to  the  current  sources  of  taxation.  After  the  land 
revenue,  which  brings  in  21  to  22  millions  sterling  i 
annually,  salt  and  opium  are  the  chief  sources  of  de- 
pendence ; salt  yielding  about  6|  millions,  and  opium  (the 
produetion  and  sale  of  which  is  a Government  monopoly) 

8|-  to  9 millions  sterling.  It  may  be  worth  while  to  give  ( 
the  details  of  the  opium  export,  and  I draw  the  figures  i 
given  below  from  various  official  publications,  the  ( 
“ Statistical  Abstract  relating  to  British  India,”  the  I 
“ Annual  and  Monthly  Statements  of  the  Trade  and  ' 
Navigation  of  British  India,”  “ Miscellaneous  Statistics 
of  British  India,”  “ Statements  of  the  Moral  and  Natural 
Progress  and  Condition  of  India,”  and  “ Be  views  of  the 
Trade  of  British  India  by  J.  E.  O’ Conor.” 

The  progressive  growth  of  the  opium  trade  is  shown 
in  the  following  figures  : — In  the  year  1800,  about  5,000 
chests  were  exported  ; in  1825,  12,000  ; in  1850,  50,000  ; 
in  1860,  58,000  ; in  1870,  88,000 ; and  in  1880,  105,000.  1 

The  acreage  devoted  to  the  culture  of  this  drug  is  said 
to  exceed  1,100,000  acres  ; immense  tracts  of  th^e  finest 
and  most  fertile  land  in  Northern  and  Central  India  are 
now  covered  with  poppy  plantations. 

The  following  table  shows  the  quantity  and  declared 
value  of  the  Indian  opium  exported  during  the  last  25 
years : — 

Chests.  £ 

1855  ..  77,397..  6,231,278 

1856..  70,626..  6,200,871 

1857..  72,385  ..  7,056,630 

1858..  74,966..  9,106,635 

1859..  75,822  ..  10,827,642 

1860..  58,681  ..  9,054,394 
1861  ..63,490..  10,184,713 

1862..  65,369..  10,553,912 

1863..  82,216..  12,494,128 

1864..  70,839.,  10,756,093 

1865..  84,492..  9,911,804 

1866..  88,439..  11,122,746 

1867..  74,855  ..  10,431,707 

Dividing  off  these  24  years  into  five  equal  periods, 
we  have  the  following  results  : — 


A^JLiests. 

1868..  87,139..  12,330,800 

1869..  74,955  ..  10,695,654  i 

1870..  88,683..  11,693,330 
1871  ..85,518..  10,783,863 

1872..  93,364..  13,365,228 

1873..  82,908..  11,426,280  ‘ 

1874..  88,727..  11, 341, 857 

1875..  94,746..  11, 956,972 

1876..  88,350..  11,148,426 

1877..  96,870..  12,404,748 

1878..  92,820..  12,374,355 
1879  ..  91, 200..  12,993,979 
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Average 
No.  of  Chests 
Exported. 

Average 
aggregate  value 

Average 
value  per 
Chest. 

1854-55  to  1858-59 

74,239 

£ 

7,844,611 

£ 

106 

1859-60  to  1863-64 

68,119 

10,608,648 

156 

, 1864-65  to  1868-69 

81,976 

10,898,542 

11,722,111 

12,175,696 

133 

1869-70  to  1873-74 

87,840 

133 

1874-75  to  1878-79 

92,797 

131 

I The  decrease  in  the  quantity  exported  in  1878-79 
; followed  on  deficient  crops  in  Malwa.  The  export,  how- 
I ever,  in  the  present  year,  ending  1st  April,  has  been 
larger  than  usual,  I’eaching  105,507  chests,  of  the  value 
of  £14,323,314. 

The  aggregate  weight  of  the  opium  shipped  can  be 
given  for  the  last  few  years  ; it  was,  according  to  the 
official  returns,  in  1876,  120,781  cwt. ; 1877,  130,775 
cwt.  ; 1878,  126,789  cwt.;  1879,  125,765  cwt.;  and 
1880,  144,638  c^.  The  export  trade  is  tolerably 
equally  di\dded  between  Bombay  and  Calcutta,  and  in 
both  places  is  mainly  in  the  hands  of  the  Jews.  The 
bulk  of  the  shipments  goes  to  Hong  Kong — 59,633 
chests  in  1880;  and  35,202  to  the  treaty  ports,  and  of 
the  rest,  the  largest  proportion,  10,586  chests,  were  sent 
to  Singapore. 


AVOOLSOKTERS’  DISEASE. 

Dr.  J.  H.  Bell  has  recently  read  a paper  on  this 
disease  before  the  Bradford  Medico-Chirurgical  Society, 
which  is  printed  in  the  Lancet.  These  researches  bear 
upon  the  subject  treated  by  Dr.  Richardson  in  his 
lectures  before  the  Society  of  Arts,  on  “Unhealthy 
Trades,”  in  1876. 

‘ ‘ The  sorting  of  wool  is  generally  considered  a healthy 
occupation,  but  the  sorting  of  hairs,  which  are  classed 
with  wools,  such  as  alpaca  and  mohair,  has  long  been 
known  to  be  attended  with  considerable  risk  to  Life. 
During  my  inquiry  into  the  causes  of  this,  I have  found 
sufficient  reason  to  include  with  them  as  similarly 
dangerous,  all  wools  and  hairs  which  are  characterised 
by  being  dry,  dusty,  and  more  or  less  filthy  from  con- 
tamination wnth  decomposing  animal  matter,  and  par- 
ticularly if  they  contain  ‘ fallen  fleeces  ’ from  diseased 
animals.  Among  these  are  all  kinds  of  alpaca,  goat’s 
hair,  camel’s  hair,  low-class  East  Indian,  Persian,  and 
such  like  wools.  The  sorting  of  these  is  injurious  to 
health  : first,  from  the  dust  and  fine  short  hairs  which 
arise  from  them,  exciting  chronic  diseases  of  the  lungs, 
as  bronchitis  and  consumption ; second,  from  the 
amoamt  and  Hnilence  of  poison  from  decomposing  animal 
matter  which  is  liberated,  producing  a low  form  of 
pneumonia,  which  I may  call  septic  pneumonia  ; third, 
from  a specific  blood-poison,  derived  from  the  fleeces  of 
animals  which  have  died  from  anthrax,  producing  the 
rapidly  fatal  disease  called  ‘ woolsorters’  ffisease.’ 

‘ ‘ I have  tried  to  ascertain  the  comparative  health  of 
persons  sorting  different  kinds  of  wool,  and  find  that 
the  annual  amount  of  sickness  of  the  alpaca,  mohair, 
and  camel’ s-hair  sorter,  is  almost  double  that  of  the 
British  and  Colonial  woolsorter. 

“ The  number  of  deaths  from  diseases  of  the  lungs, 
excluding  phthisis,  in  the  Bradford  registration  district, 
of  males  aged  twenty  years  and  upwards,  for  the  ten 
years  1851-60,  was  17 ‘4  per  cent,  of  the  total  deaths  at 
these  ages.  In  the  Shipley  sub-district,  w'here  alpaca 
and  mohair  are  largely  used,  the  proportion  for  the  five 
years,  1872-6  was  68’2  per  cent.  This  excess  of  deaths 
from  limg  diseases  (nearly  four  to  one)  does  not  apply 
to  sorters  of  wool  in  other  sub-districts  where  these 
dangerous  hairs  are  not  used. 

“Alpaca  and  mohair  were  introduced  into  the  Bradford 


district  as  textile  materials  about  the  year  1837.  It  was 
not  until  some  years  had  passed  that  a suspicion  arose 
among  the  workpeople  that  they  were  injmlous  to 
health ; this  was  confirmed  by  time,  and  the  disease, 
which  could  not  be  accounted  for,  was  found  to  be  con- 
fined to  the  sorters,  and  became  known  as  ‘ sorters’ 
disease.’  At  places  where  these  materials  are  used  in 
large  quantities,  sudden  deaths  of  sorters  are  frequent. 
When  these  occur  singly,  and  at  some  weeks’  interval, 
little  notice  is  taken  of  them  ; when,  however,  several 
men  working  together  in  the  same  room  die  from  this 
mysterious  disease  within  a short  time  of  each  other, 
considerable  disquietude  and  alarm  are  caused  among 
the  workpeople,  but  only  for  a short  time ; the  excite- 
ment soon  subsides,  and  the  work  is  continued.  Men 
are  willing  to  run  the  risk  without  complaint,  and  sub- 
mit quietly  to  what  they  consider  to  be  inevitable, 
although  scarcely  a month  passes  without  the  record  of 
some  death  within  the  district  from  this  disease. 

“At  various  times,  eminent  medical  and  scientific 
men  have  been  consulted  by  different  firms  ; post-mortem 
examinations,  investigations,  and  reports  have  been 
made  over  and  over  again,  without  satisfactorily  ex- 
plaining its  cause  and  nature,  or  lessening  its  freqiiency. 
It  has  now  prevailed  and  been  recognised  in  this  neigh - 
boui'hood  about  forty  years,  and  notwithstanding  all 
that  has  been  done  to  prevent  it,  by  ventilation,  the  use 
of  respirators,  and  other  means,  it  still  continues,  as 
severe  and  frequent  as  it  ever  was,  overclouding  the  life 
of  the  sorter  with  a mysterious  shadow,  and  threatening 
him  daily  with  death.” 

The  paper  concludes  with  the  report  of  a large  number 
of  cases. 


“TONGA”— A REMEDY  FOR  NEURALGIA. 

Under  the  name  of  “tonga”  a new  remedy  for 
neuralgia  has  recently  attracted  considerable  attention 
among  the  medical  profession.  “Tonga”  was  intro- 
duced to  this  country  from  Fiji,  some  months  since,  with 
the  account  that  ‘ ‘ it  has  been  used  some  years  by  the 
Aborigines  of  the  Fiji  Islands,  and  a European  who 
married  a chief’s  daughter,  learned  the  secret  from  his 
father-in-law,  in  whose  family  the  knowledge  of  the 
composition  of  this  remedy  had  been  an  heirloom  for 
upwards  of  200  years.”  The  peculiarity  of  the  new 
drug  is  the  rapidity  of  action  on  the  nerves,  which  it  is 
credited  to  possess,  and  the  singular  manner  or  form  in 
which  it  has  been  brought  to  this  country,  namely,  in 
small  broken  fragments  consisting  of  a mixture  of 
woody  fibre,  bai'k,  and  leaves  broken  up  into  such  small 
pieces  as  to  make  it  almost  impossible  to  identify 
any  portion  botanically.  This  broken  vegetable  matter 
is  tied  up  into  spherical  bnndles,  each  about  the 
size  of  an  orange.  The  wrapper  of  these  bundles  con- 
sists of  the  fibrous  sheatliing  base  of  the  leaves  of  the 
cocoa-nut  palm  {Cocos  nndfera). 

The  mode  of  preparing  a draught  of  tonga  for  use  is 
extremely  simple.  The  bundle,  while  still  closed,  is  to 
be  allowed  to  soak  in  eold  water  for  ten  minutes.  The 
liquid  is  then  to  be  squeezed  out  into  a tumbler,  and  a 
claret  glass  of  the  infusion  taken  three  times  a day, 
about  half  an  hour  before  each  meal.  The  bundle  is  to 
be  dried  and  hung  up  in  a dry  place,  and  can  be  used 
over  and  over  again  for  a year.  This  peculiar  substance 
has  been  tried  in  this  country  by  medical  men,  and  very 
successfully  reported  upon,  effecting  a cure,  it  is  said,  in 
the  second  or  third  clay.  Notwithstanding  the  broken 
state  of  this  drug,  as  it  has  appeared  in  this  country, 
Mr.  E.  M.  Holmes,  the  curator  of  the  Museum  of  the 
Pharmaceutical  Society,  has,  after  careful  examination, 
arrived  at  the  conclusion  that  the  principal  component 
part  of  the  contents  of  the  bags  to  be  the  stem  of  an 
arvideous  plant,  a species  of  lihtqjhidophora^  probably 
B.  vitiensis. 
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SIEMENS’S  APPLICATIONS  OF  THE  DYNAMO- 
ELECTEIC  CURKENT. 

Dr.  Siemens,  F.R.S.,  read  a paper  last  week  upon 
“Recent  Applications  of  the  Dynamo -Electric  Current 
to  Metallurgy,  Horticulture,  and  the  Transmission  of 
Power,”  before  the  Society  of  Telegraph  Engineers. 
He  first  referred  to  the  inaugural  address  which  he  had 
given  before  the  society  on  his  election  to  his  second 
Presidency,  wherein  he  drew  attention  to  the  applica- 
bility of  the  dynamo -electric  current  to  purposes  beyond 
the  range  of  what  electricity  had  theretofore  been 
employed  in  effecting.  On  the  present  occasion  he  cor- 
roborated his  statements  by  a reference  to  recent  experi- 
mental results  of  his  own.  The  first  part  of  the  p^er 
had  reference  to  an  electric  furnace,  which  was  fully 
described,  and  by  whose  means  a kilogramme  of  mild 
steel  was  melted  before  the  audience,  the  first  time  in  a 
quarter  of  an  hour  and  the  second  time  in  eight 
minutes.  ° 

Electro-Horticulture.— l-ii.  the  second  portion  of  the 
paper,  the  author  explained  the  experiments  by  means 
of  which  he  has  come  to  the  conclusion  that  electric 
light  produces  the  colouring  matter,  chlorophyll,  in  the 
leaves  of  plants,  that  it  aids  their  growth,  counteracts  the 
effects  of  night  frosts,  and  promotes  the  setting  and  ripen- 
ing of  fruit  in  the  open  air.  It  appears,  further,  that,  at 
all^  events  for  certain  short  periods,  plants  do  not  re- 
quire a period  of  rest  during  the  24  hours,  but  make 
increased  and  vigorous  progress  if  subjected  during 
daytime  to  sunlight  and  to  electric  light  at  night.  These 
observations  on  combined  sun  and  electric  light  agree 
with  those  made  by  Dr.  Schubeler,  of  Chi'istiana,  who 
found  as  the  result  of  continued  experiment  in  the  north 
of  Europe  during  an  Arctic  summer  that  plants,  when 
thus  continuously  growing,  develop  more  briUiant 
flowers  and  larger  and  more  aromatic  fruit  than  when 
under  the  alternating  influence  of  light  and  darkness. 
As  Dr.  Siemens  has  foimd  that  under  the  influence 
of  electric  light  plants  can  sustain  increased  stove 
heat  without  collapsing,  he  is  of  opinion  that  forcing 
may  be  effected  in  an  electric  stove  or  enclosure 
containing  an  electric  light,  and  that  horticulturists 
may  thus  grow  fruit  of  excellent  aroma  and  flowers 
of  great  brilliancy  without  immediate  solar  aid.  To 
test  what  can  be  done  practically,  the  author  has 
put  down  a steam-engine  and  boiler  at  his  country 
residence  near  Tunbridge  WeUs,  and  intends  to  test  the 
principles  involved  upon  a working  scale  during  the 
wmter.  Tlie  steam-engine  which  drives  the  dynamo- 
electric  machine  during  the  night  for  the  purpose  of 
giving  light  is  to  be  employed  during  the  day  in  trans- 
mittmg  power  through  an  electric  conductor  to  the 
farm  for  the  purpose  of  carrying  on  small  farming 
operations,  such  as  turnip,  chaff,  and  wood  cutting,  &c. 
Another  interesting  question  which  Dr.  Siemens  has 
set  himself  to  a,nswer  is  to  determine  which  portion  of 
the  rays  constituting  white  light  is  efficacious  in  pro- 
ducing chlorophyll,  starch,  and  woody  fibre,  and  which 
in  effecting  the  ripening  of  fruit.  For  this  purpose 
arrangements  are  in  preparation  to  distribute  the  spec- 
trum of  a powerful  electric  light  in  a darkened  chamber 
over  a series  of  similar  plants  exposed  seriatim  to  the 
actinic,  light-giving,  and  thennal  portions  of  the 
spectrum.  Some^  experiments  have  been  made  with 
solar  light  in  this  direction,  but  no  very  conclusive 
results  could  ^ be  obtained,  because  the  short  periods 
of  ^ time  during  which  the  solar  spectrum  can  be 
maintained  steadily  in  the  same  place  are  so 
short  that  the  effects  produced  upon  vegetation 
have  not  been  of  a sufficiently  decided  character ; 
whereas,  with  the  aid  of  the  electric  light,  the  same 
spectrum  may  be  kept  on  steadily  for  a series  of  days 
without  intermission.  The  author  referred  shortly  to 
the  lamp  which  he  designed  for  this  purpose,  having  u 
focus  unchangeable  in  space,  and  without  obstruction  to 
the  rays  of  light  falling  downward.  There  is  no  clock- 


work ; the  carbons  are  pressed  forward  either  by  their  I 
ovm  weight  or  by  the  force  of  springs,  the  motion 
being  checked  by  an  abutment  against  which  the  carbon 
presses  at  the  junction  of  its  cyhndrical  with  its  conical 
portion.  This  is  at  a distance  of  1-3  in.  to  4 in.  b 
from  the  arc  centre,  when  the  heat  is  sufficient 
to^  cause  the  gradual  decomposition  of  the  carbon,  > 
without  being  high  enough  to  fuse  or  injure  the  metai 
abutment.  [ 

Electric  Railway.— lu  the  third  portion  of  the  paper,  i 
the  author  refers  to  the  application  of  electricity  as  a 
means  of  mechanical  propulsion.  He  described  the  i 
dectric  railway  designed  by  Dr.  Werner  Siemens,  of 
Berlin,  and  tried  at  a local  exhibition  held  in  that  city. 
The  rails  were  insulated  from  the  earth  by  woodeii 
sleepers,  and  were  in  electrical  connection  with  a 
dynamo -electric  machine  worked  by  steam  power  at  the 
station.  A magneto  - electro  machine  on  the  driving 
carriage  was  so  fixed  and  connected  with  the  axle  of 
one  pair  of  wheels  as  to  give  motion  to  the  same,  the 
driving  axle  being  severed  electrically  by  the  intro- 
duction of  an  insulated  washer.  A current  of  electri- 
city is  thus  passed  along  one  rail  to  work  the  magneto - 
electric  machine  on  the  driving  carriage,  and  back  by 
the  other  rail  to  the  stationary  machine  on  the  ground. 
The  author  anticipates  a large  application  of  the  electric 
railway  to  adits  in  mines,  to  locomotives  between  neigh- 
bouring places,  and  to  tnnnels.  In  fact,  it  is  seriously 
contemplated  to  apply  this  system  at  the  St.  Gothard 
Tunnel,  where  the  large  turbines  are  available  which 
have  been  employed  in  the  boring  operations. 


COREESPONDEKCE. 


IMPROVEMENTS  IN  VIOLINS. 

You  are  already  informed  that  for  the  last  two  or  i 
three  years  I have  made  a number  of  experiments  with  I 
a view  to  improve  the  violin,  and  should  have  been 
happy  to  state  the  result  before  a meeting  of  the  Society 
in  order  that  they  might  hear  the  instruments  and  judge 
for  themselves,  but  as  no  opportunity  of  doing  so  has 
occurred,  I shall  feel  obliged  if  you  will  afford  me  a 
short  space  in  the  Journal  to  describe  the  instruments  as 
I have  had  them  altered.  My  improvements  are  not 
patented,  and  anyone  who  pleases  is,  therefore,  at  liberty 
to  use  them. 

My  experiments  resulted  in  the  insertion  of  a central 
sound-board,  or  diaphragm  midway  between  the  back 
and  the  belly,  attached  firmly  to  the  two  end  blocks, 
but  not  touching  either  the  sides,  belly,  or  back,  so  that 
it  is  free  to  vibrate  from  end  to  end.  I give  a drawing 
(see  p.  647),  drawn  to  a scale  of  one-fourth  of  an  inch 
to  an  inch.  The  short  line  between  the  two  holes  shows 
the  position  of  the  bridge.  Under  each  of  the  sound  ; • 
holes  is  a hole  in  the  diaphragm  one  inch  and  a quarter 
in  diameter.  The  object  of  these  two  holes  is  to  allow  ' 
the  soimd  free  circulation,  one  of  them  being  also  re-  I 
quired  for  the  insertion  of  the  sound  post.  The  lower  ' 
end  of  the  diaphragm  is  also  sloped  off  on  each  side  until  ' - 
it  meets  the  neck  block  in  order  further  to  promote  the  ! : 
circulation  of  the  sound.  The  diaphragm  is  perfectly 
flat,  and  about  one -ninth  of  an  inch  thick  throughout,  , ■ 
made  of  the  finest  Swiss  pine.  In  order  to  prevent  a : 
reedy  tone  by  the  vibration  of  the  wood  across  the  grain, 
six  very  slender  cross-bars  are  glued  across  the  dia-  • 
phragm,  just  sufficient  to  tie  the  threads  of  the  wood  j 
together.  Mr.  Furber,  the  violin-maker  who  carried  | : 
out  my  instructions,  made  a diaphragm  for  one  of  his  I : 
violins  of  sycamore,  without  cross-bars,  which  answered  ’ • 
equally  well. 
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The  diaphragm  requires  almost  as  much  care  in  its 
manipulation  as  the  belly  ; I had  several  made  before  I 
1 could  find  the  right  proportions. 

i Tlie  instrument  I operated  upon  was  an  ordinary 
one  ; the  tone,  previous  to  alteration,  was  of  a thin 
character,  and  unequal  on  different  parts  of  the 
dnger-board ; whereas  now  it  is  fuller,  of  a finer 
:juality,  and  remarkably  equal  throughout  its  whole 
compass. 

Inequality  of  tone  is  a common  fault  in  many 
violins,  and  I may,  perhaps,  venture  a speculation  why 
the  diaphragm  corrects  it.  Probably,  where  the  vibra- 
tion of  the  l^Uy  on  some  notes  is  deficient,  the  vibration 
of  the  diaphragm,  which  operates  under  different  con- 
ditions, comes  to  its  aid. 


I think  there  is  much  hope  of  improvement  in  what 
I will  term  the  voicing  of  the  violin  by  internal 
arrangements.  I have  made  a number  of  experiments 
in  tins  direction,  some  of  them  with  good  results, 
but  I think  the  central  diaphragm  is  the  best  I have  yet 
tried. 

I cannot  say  from  one  expei-iment  which  is  best,  the 
flat  diaphragm  or  the  vertical  bar ; the  latter  is  more 
simple  and  easier  of  application : it  gives  improved 
power  and  tone  with  great  equality  throughout  the 
compass.  The  harmonic  sounds  are  remarkably  clear 
and  full.  I think  it  probable  that  the  bar  would  be  im- 
proved by  making  the  space  between  the  outer  and 
inner  arcs  of  the  circles  only  quarter  of  an  inch.  This 
would  give  greater  ela.sticity  and  more  room  for  the  ex- 
pansion of  the  sound,  and  I think  would  be  strong 
enough,  provided  that  the  arcs  of  the  outer  circles  should 
not  be  produced  until  they  touch  each  other,  but  should 
be  joined  by  a short  curved  line  so  as  to  leave  at  least 
half-an-inch  of  wood  between  the  arcs  of  the  circles.  I 


have  shown  in  two  of  the  circles  in  the  margin  an  illus- 
tration. There  would  thus  be  half-an-inch  depth  of 
wood  along  the  whole  bar. 

I do  not  claim  the  origination  of  this  contiivance  ; it  is 
merely  a modification  of  a central  bar  from  block  to 
block,  for  which  a patent  was,  I believe,  obtained  about 
1 5 years  ago,  and  which,  Mr.  Furber  tells  me,  had  an 
extensive  run  for  some  time.  This  bar  was  solid  and 
stiff,  and  had  for  its  object  the  tightening  of  the  belly 
and  preventing  its  being  forced  up  by  the  longitudinal 
tension  of  the  strings,  which  sometimes  does  happen, 
especially  to  weak  instruments.  My  modification  of 
this  bar  gives  a certain  amount  of  elasticity  which  assists 
vibration,  while  it  is  sufficiently  firm  to  strengthen  the 
beUy. 

It  seems  strange  that  the  violin  should  have  remained 
imchanged  for  centmdes,  while  almost  aU  other  musical 
instruments  have  been  improved ; modem  makers  usually 
follow  the  modes  of  the  Italian  school,  but,  however, 
exactly  they  may  gauge  and  measure  a Straduarius 
violin,  and  imitate  its  form  and  structure,  the  copy 
gives  an  inferior  result.  The  art  of  violin  making 
appears  never  to  have  been  reduced  to  exact  and  scien- 
tific rules ; even  the  eminent  Italian  makers  scarcely 
made  two  instruments  exactly  alike  in  power  and  tone, 
and  it  is  difficult  to  assign  the  reason  for  the  great 
superiority  of  their  instruments.  I think,  however,  that 
one  of  their  secrets  was  the  careful  choice  of  sonorous 
wood ; and  here  I think  is  a hopeful  field  for  investiga- 
tion, in  which  the  use  of  the  microscope  would,  perhaps, 
give  us  an  advantage  over  the  ancients. 

In  the  process  of  seasoning  wood,  the  moist  portions 
of  the  sap  are  dissipated,  and  on  examining  the  wood 
with  a powerful  glass  I have  observed  that  the  wood  is 
traversed  by  minute  cells  and  little  ducts,  and  that  the 
sides  of  these  diminutive  veins  and  arteries  (so  to  speak) 
which  nm  through  the  wood  are  varnished,  as  it  were 
with  a very  thin  film  of  the  resinous  or  glutinous  re- 
mains of  the  sap ; the  substance  of  the  seasoned  wood 
is,  in  fact,  a series  of  minute  air  cells  and  pipes,  and  the 
form  and  arrangement  of  these  differ  much  in  different 
woods,  and  even  in  different  parts  of  the  same  tree.  I 
have  not  made  any  experiments  to  enable  me  to  form  an 
opinion  on  the  relation  between  the  microscopic  appear- 
ance of  the  wood  and  its  sonorous  properties.  The  in- 
vestigation of  this  subject,  to  any  useful  purpose,  would 
involve  long  and  laborious  "experiments  and  researches  ; 
but  it  seems  probable  that  the  Italian  makers  had  some 
rough  and  ready  rules  to  guide  them  in  the  choice  of 
sonorous  wood,  for  we  find,  as  noticed  in  Mr.  Hart’s 
book  on  the  violin,  that  much  time  and  labour  were  em- 
ployed by  some  of  them  in  neatly  joining  small  pieces 
of  wood  in  their  instruments,  which  e\udently  showed  a 
desire  to  economise  rare  material. 

H.  Walduck. 


GENESAL  NOTES. 


Africa. — The  Council  of  the  Gennan  African  Society 
has  now  arranged  with  the  King  of  Belgium,  as  president 
of  the  International  African  Association,  that,  instead  of 
carrying  out  their  former  intention  of  establishing  a German 
station  on  the  southern  bank  of  Lake  Tanganyika,  their 
expedition,  which  is  now  at  Zanzibar,  preparing  for  their 
tour  into  the  interior,  shall  first  establish  a station  at 
Mangasa ; that,  however,  the  right  to  found  a second 
station  near  Lake  Tanganyika  shall  be  reserved  to  them. 
Dr.  Pogge,  of  Mecklenburg,  already  well-known  through 
bis  African  travels,  will  become  the  director  of  this  second 
station,  which  will  now  perhaps  be  established  at  Mus- 
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sumba,  the  capital  of  Muata  Tamwo.  This  station  will 
form  a link  in  a complete  chain  of  small  settlements  which 
are  to  extend  all  over  the  Dark  GonXmeut.— Nature. 

Sydney  Exhibition.— The  Sydney  International  Ex= 
hibition  was  officially  closed  on  the  20  th  of  April  by  Lord 
Augustus  Loftus,  the  governor  of  the  colony,  in  the  presence 
ef  a large  assemblage.  ^ The  admission  to  the  “ Garden 
Palace”  during  the  time  it  was  open  exceeded  the  most  san- 
guine expectations,  being  about  1,022,000,  without  including 
the  closing  day.  The  amount  received  for  admissions  and 
concessions  was  about  £45,000.  This  sum,  though  not  quite 
equal  to  the  original  estimate  of  £50,000,  would  probably 
defray  the  ordinary  working  expenses  of  the  exhibition.  The 
total  attendance  was  regarded  as  unprecedented,  considering 
the  sparse  population  of  this  great  colony,  and  the  distance 
from  the  other  Australian  colonies  and  other  parts  of  the 
world.  The  number  of  judges  was  204,  besides  the  100 
judges  at  the  auxiliary  shows  of  live  stock,  wool,  &c.,  and 
shows  illustrating  the  vegetable  kingdom.  There  were  7,070 
awards  sent  in  by  the  judges,  and  their  reports  will  be  pub- 
lished in  a volume. 

St.  Gothard  Tunnel. — A difficulty  has  arisen  in  the  St. 
Gothard  Tunnel,  which,  according  to  the  Times  correspond- 
ent, threatens  seriously  to  retard  the  completion  of  the 
undertaking.  In  a part  of  it,  where  the  formation  is  a 
porous  white  stone,  the  vaulting  has  already  given  way  two 
or  three  times,  and  it  has  required  the  greatest  care  and 
constant  staying  with  timber  to  prevent  the  passage  there- 
abouts from  completely  collapsing.  It  was  thought,  how- 
ever, that  a granite  wall  6 feeLthick  would  be  sufficiently 
strong  to  support  the  superincumbent  mass  of  white  stone 
and  keep  the  tunnel  permanently  open.  A wall  of  this 
thickness  has  just  been  finished,  but  it  too  has  begun  to  give 
way,  pd  the  engineers  are  at  their  wits  end  how  to  overcome 
the  difficulty.  In  the  opinion  of  of  Dr,  Stapf,  the  geologist 
of  the  tunnel,  it  can  be  overcome  only  by  making  a wide 
curve  so  as  to  get  round  the  white  stone  instead  of  going 
through  it.  This  would  involve  the  entire  reconstruction 
of  that  part  of  the  tunnel,  in  which  case  it  will  probably  not 
be  ready  for  traffic  before  the  time  fixed  for  the  completion  of 
the  lines  of  approach,  two  years  hence. 

Lectures  to  Ladies. — The  Executive  Committee  have 
just  reported  on  the  present  condition  of  the  classes  for 
ladies,  under  the  superintendence  of  the  Professors  of  King’s 
College,  London,  which  have  been  held  at  No.  5,  Observatory- 
avenue,  and  in  the  Vestry-hall,  Kensington.  The  general 
result  is  satisfactory,  and  the  balance-sheet  shows  that  the 
undertaking  has  been  self-supporting.  The  committee  con- 
sider that  the  time  is  “come  for  determining  in  what  way 
permanence  may  be  given  to  the  undertaking,  which  has 
proved  its  importance  and  value  by  the  considerable  success 
of  the  last  three  years.  This  can,  they  think,  only  be  done 
by  forming  a College  for  Women,  on  the  same  general 
prini  iples  as  those  on  which  King’s  College  has  now  worked 
for  about  50  years.  It  is  possible  to  do  this  without  any 
considerable  difficulty  or  expense,  by  forming  an  association 
under  the  ‘ Companies  Acts,  1862  and  1867,’  and  it  would 
appea,r  that  the  one  necessary  preliminary  is  the  raising  a 
sufficient  sum  of  money  to  erect  or  purchase  a suitable 
building.” 

Hotel  de  Ville,  Paris. — The  works  connected  with 
the  rebuilding  of  the  Hotel  de  Ville  are  at  length  approach- 
ing completion.  The  top  courses  of  stone  having  been  com- 
menced, this  will  allow  of  the  construction  of  the  stonework 
of  the  great  clock,  which,  like  the  rest  of  the  building,  is  to 
be  a reproduction  or  adaptation  in  perfect  keeping  with  the 
design  of  the  famous  old  building,  or,  rather,  of  the  old 
portion  of  the  former,  which  possessed  far  more  architectural 
character  than  the  additions  of  later  date.  Most  of  the 
statues  will  be  replaced,  and  many  of  these  are  all  ready  to 
be  raised  to  their  places.  It  appears  that  4,400  cubic 
n)^tres  of  stone  have  already  been  placed,  and  more  than 
800  cubic  metres  of  brickwork  executed.  The  surface  of 
hourdis  (hollow  pottery  work  laid  in  between  the  fioor  joists, 
which  has  a good  effect  in  deadening  sound)  laid  to  the 
present  time  is  just  below  4,000  metres,  and  the  heavy  iron 
employed  has  exceeded  200  tons.  There  are  478  workmen 
employed  about  the  building,  and  the  number  of  days’  work 
on  the  building  and  in  the  quarries  has  amounted  to  28,522. 


The  total  outlay  to  November  last  was  8,000,000  francs,! 
and  this  has  since  been  increased  by  upwards  of  half  a I 
million. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  14th... Royal  Geographical,  University  of  London, 
Burlington-gardens,  W.,  8^  p.m.  Sir  Richard  Temple. 
Bart.,  G.C.S.I.,  “ The  Highway  from  the  Indus  to 
Candahar.” 

Victoria  Institute,  7,  Adelphi-teiTace,  W.C.,  8 p.m.  Paper 
by  the  Right  Hon.  Lord  O’Neill,  K.P. 

Tuesday,  June  ISih... Women’s  Protective  and  Pi'OA-ident  League 
(at  the  House  of  the  Societv  of  Arts),  8^  p.m. 
Sixth  Annual  Meeting. 

Statistical,  Somerset-house-ten’ace,  Strand,  W.C.,  7^  p.m. 
Mr.  R.  Price  Wilhams,  “ The  Increase  of  Population  in 
England  and  Wales.” 

Zoological,  11,  Hanover-square,  W.,  8j  p.m.  1.  Tlie 
Secretary,  “ Additions  to  the  Menagerie  during  the 
month  of  May.”  2.  Mr.  W.  A.  Forbes,  “ The  Anatomy 
of  Leptosoma  discolor.'"'  3.  Mr.  Edward  R.  Alston, 
Antec/iinomps  and  its  Allies.”  4.  Mr.  G.  E.  Dodson, 
“ Some  new  or  rare  species  of  Chiroptera,  in  the  collec- 
tion of  the  Gottingen  Museum.” 

Wednesday,  June  16th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8j  p.m.  Conversazione  at  the  South 
Kensington  Museum. 

Meteorological,  25,  Great  George-street,  S.W.,  7 p.m. 
1.  Dr.  J.  Mulvany,  “Ozone  in  Nature;  its  Relations, 
Sources,  and  Influences.”  2.  Mr.  Hemy  Storks 
Eaton,  “ The  Average  Height  of  the  Barometer  in 
London.”  3.  Lieut.  Alfred  Carpenter,  “Note  on  a 
Waterspout  observed  at  Morant  Cays,  Jamaica,  March 
23rd,  1880.”  4.  Captain  James  Templar,  “Account  of 
a Balloon  Ascent  in  a Whirlwind,  March  23rd,  1880.” 
5.  Mr.  William  Marriott,  “ Results  of  Meteorological 
Observations  made  at  Stanley,  Falkland  Islands, 
1875-77.”  6.  Mr.  William  David  Bowkett,  for  exhi- 
bition, “ Winstanley’s  Air  Thermometer.” 

Thursday,  June  17th... Royal,  Burlington-house,  W.,  4.^  p.m. 
Antiquaries,  Burlington-house,  W.,  8J  p.m. 

Linnean,  Burlington-house,  W.,  8 p.m.  1.  Mr.  F.  M. 
Campbell,  “ A Stridulating  Organ  in  Lyniphia  terricola, 
and  in  Steatoda  guttata."  2.  Mr.  S.  O.  Ridley,  “ Two 
Cases  of  Incorporation  by  Sponges  of  Spicules  foreign 
to  them.”  3.  Mr.  F.  M.  Campbell,  “Certain  Glands  ia 
the  maxillce  of  Spiders.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  Mi’.  T. 
Takamatsin  and  IVIr.  Watson  Smith,  “ Pentathionic 
Acid”.  2.  Mr.  Harry  Baker,  “ A Crystal  of  Diamond.” 
3.  Mr.  J.  Stenhouse  and  Mr.  C.  E.  Groves,  “ Orcinol 
Derivatives.”  4.  Mr.  R.  Warrington  and  Mr.  W.  A. 
Peake,  “The  Determination  of  Carbon  in  Soils.”  5. 
Dr.  E.  Armstrong,  “ Note  on  Camphydrene.”  6.  Mr. 
A.  G.  Perkin,  “The  Action  of  Nitric  Acid  on 
Diparatolylquanidine.”  Ballot  for  the  election  of 
FeUows. 

Society  for  the  Encouragement  of  Fine  Arts,  9,  Conduit- 
street,  W.,  8 p.m.  Morning  Meeting  at  Lambeth- 
palace. 

Numismatic,  4,  St.  Mai’tin’s-place,  W.,  7 p.m. 
Philosophical  Club,  Willis’s-rooms,  St.  James’s,  S.W., 
p.m. 

Friday,  June  18th... Royal  United  Service  Institution,  Whitehall- 
yard,  3 p.m.  Major-Gen.  Sir  Frederic  J.  Goldsmid, 
“ From  Bamean  to  Sonmeanee  Bay.” 

Philological,  University  College,  W.C.,  8 p.m. 

Royal  Botanic,  Inner-circle,  Regent’ s-park,  N.W.,  3 p.m. 
Prof.  Bentley,  “The  Functions  of  Plants  and  their 
Organs  of  Production.”  (Lecture  VII.) 

Saturday,  June  19th...  Geologists’  Association,  University  College, 
W.C.  Excursion  to  Croydon  and  Riddlesdown,  under 
the  direction  of  Mr.  Logan  Lobley. 
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dJX  communications  for  the  Society  should  be  addressed  to  the  Secretary, 
John-street,  Adelphi,  London,  W.  C. 


PROCEEDINGS  OF  THE  SOCIETY. 


ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the  One 
Hundred  and  Twenty- sixth  Annual  General  Meet- 
ing, for  the  purpose  of  receiving  the  Council’s 
Report  and  the  Treasurer’s  statement  of  receipts, 
payments,  and  expenditure  during  the  past  year, 
jand  also  for  the  election  of  officers  and  new 
Members,  will  be  held,  in  accordance  Avith  the 
Bye-laws,  on  Wednesday,  the  30th  of  June,  at  4 

i o’clock  p.m. 

The  Council  think  it  well  to  call  the  special 
^attention  of  Members  to  the  above  notice,  and  to 
ijexpress  their  hope  that  Members  may  find  it  con- 
venient to  attend  and  receive  the  report  of  the 

1 Council  on  the  work  of  the  Session. 

(By  Order  of  the  Council) 

H.  Trueman  Wood, 

Secretary. 


THE  ALBERT  MEDAL. 

j The  Council  of  the  Society  of  Arts  attended,  on 
the  14th  inst.,  at  Marlborough-house,  when  his 
Royal  Highness  the  Prince  of  Wales,  as  President 
of  the  Society,  presented  to  Sir  William  Thomson, 

. L.L.D.,  D.C.L.,  F.R.S.,  the  Albert  Medal,  awarded 
to  him  in  1879  “on  account  of  the  signal  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by 
i his  electrical  researches,  especially  with  reference 
' to  the  transmission  of  telegraphic  messages  over 
(ocean  cables;”  and  to  James  Prescott  Joule, 
mD.C.L.,  F.R.S.,  the  Albert  Medal  for  the  present 
lyear,  awarded  to  him  “for  having  established, 
after  most  laborious  research,  the  true  relation 
M between  heat,  electricity,  and  mechanical  work. 


thus  affording  the  engineer  a sure  guide  in  the 
application  of  science  and  industral  pursuits.”  The 
members  of  the  Council  present  were : — Lord  Alfred 
S.  Churchill  (Chairman  of  the  Council),  Professor 
F.  A.  Abel,  C.B.,  F.R.S.,  Mr.  G.  C.  T.  Bartley, 
Dr.  G.  Birdwood,  C.S.I.,  Mr.  E.  Chadwick,  C.B., 
Major-General  F.  C.  Cotton,  C.S.I.,  Mr.  Hyde 
Clarke,  Mr.  Henry  Doulton,  Sir  P.  Cunliffe  Owen, 

K. C.M.G.,  C.B.,  Mr.  W.  H.  Perkin,  F.R.S., 
Mr.  R.  Rawlinson,  C.B.,  Mr.  C.  W.  Siemens, 

L. L.D.,  F.R.S.,  and  Mr.  James  A.  Youl,  C.M.G., 
with  Mr.  H.  Trueman  Wood  (Secretary),  and  Mr. 
Henry  B.  Wheatley  (Assistant  Secretary"). 


CONVERSAZIONE. 

The  Society’s  Conversazione  was  held  at  the 
South  Kensington  Museum  (by  permission  of 
the  Lords  of  the  Committee  of  Council  on  Edu- 
cation), on  Wednesday  last,  16th  June.  The 
Galleries  containing  the  Raphael  Cartoons,  the 
Sheej3shanks  Collection,  the  William  Smith  Col- 
lection of  Water  Colour  Drawings,  the  Dyce  and 
Forster  Pictures,  the  Collections  of  Paintings  lent 
by  Lord  Spencer,  and  by  the  Trustees  of  the  late 
Rev.  Pryce  Owen,  “The  Chantrey  Bequest,”  and 
the  Schliemann  Collection  of  Objects  from  Troy,  as 
well  as  the  Courts  and  Corridors  of  the  Ground 
Floors,  were  open,  the  east  side  of  the  South 
Court  being  lighted  by  the  Brush  Electric  Light. 
The  reception  was  held  in  the  Architectural  Court, 
by  Lord  Alfred  S.  Churchill,  Chairman,  assisted 
by  the  following  Vice-Presidents  and  Members  of 
the  Council  : — Mr.  Hyde  Clarke,  Mr.  B.  Francis 
Cobb,  Sir  P.  Cunliffe  Owen,  K.C.M.G.,  Mr. 
Robert  Rawlinson,  C.B.,  Dr.  Siemens,  F.R.S.,  and 
Mr.  J.  A.  Youl,  C.M.G. 

The  Fothergill  Gold  Medal,  awarded  to  Mr. 
Donald  Currie,  M.P.,  “ for  the  improvements  he 
has  introduced  into  his  Passenger  Steamers,  having 
for  their  ob j ect  the  prevention  of  loss  of  life  at  sea 
from  fire  or  accident,”  was  presented  by  the  Chair- 
man. 

A Promenade  Concert  was  given  by  the  Band  of 
the  Royal  Artillery  (Conductor— Mr.  Smyth),  in 
the  North  Court,  the  following  being  the  pro- 
gramme of  music  performed  : — 

Priests’  War  March  “Athalie,” Mendelssohn. 

Overture “Stradella,” Elotow. 

Operatic  Selection  “Mignon,” Thomas. 

Serenade “LaCahna,” Bazzini. 

Cantata  “Adelaide,” Beethoven. 

Turkish  Patrol  MichaeUs. 

Operatic  Selection  “ Madame  Eavart,” Offenbach. 

Prelude  and  Trio “I  Lombardi,” Verdi. 

Dances “ Ungarische,” Brahms. 

Fantasia “ Faust,” Gounod. 

Gavotte “ Heimliche  Liebe,” Easch. 

Operatic  Selection.. Les  Cloches  de  Comeville,”...  Planquette. 
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Vocal  and  instrumental  music,  consisting  of  glees, 
&c.,  was  given  at  intervals  during  the  evening  in 
the  Lecture  Theatre,  by  theEoyal  Criterion  Hand- 
bell Lingers  and  Glee  Singers  (Messrs.  Berry, 
Campfield,  Doyle,  Fletcher,  James,  Taylor,  Tipper> 
and  Wise),  under  the  direction  of  Mr.  Harry 
Tipper.  The  programme  was  as  follows  : — 

From  9 to  9.30. 

Glee “ Hail  to  the  Chief  ” Bishop. 

Bells “ Chanson  des  Domestiques”  Planquette. 

Glee “ Hail  Smiling  Morn” Spofforth. 

Bells “ Selection  of  Irish  Airs  ” 

Part  Song “ O who  will  o’er  the  Downs  so  free  ”...  Pearsall. 

Bells “ Imitations  of  Village  Chimes  ” ... 

Introducing  several  well-known  tunes,  &c. 

From  9.45  to  10.15. 

Bells “ The  Harmonious  Blacksmith  ” ...  Handel. 

With  Anvil  and  Triplet  variations. 

Glee “ Strike  the  Lyre  ” Cooke. 

Bells... “ Selections  from  ‘ Les Cloches  de  Comeville ’ ” Planquette. 

Part  Song “In  this  hour  of  softened  splendour  ” Pinsuti. 

Bells “ Brie  a Brae  Polka  ” Coote. 

Trio “Gipsies’  Laughing  Chorus”  Glover. 

From  10.30  to  11. 

Glee..= “ Sigh  no  more,  Ladies  ” Stevens. 

Bells “Blue  Bells  of  Scotland,  with  variations” 

Madrigal “Down  in  a Flowery  Vale  ” Festa. 

BeUs “ March  from  Scipio  ” Handel. 

Part  Song “ Good-night,  Beloved” Hatton. 

Bells ( “ Auld  Lang  Syne  ” 

The  number  of  visitors  attending  the  Conversa- 
zione was  2,379. 


COKTCERT  BY  SCHOLAKS  OF  THE  NATIONAL 
TRAINING  SCHOOL  FOR  MUSIC. 

Arrangements  have  been  made  for  a concert  by 
the  Society  of  Arts  scholars  at  the  National  Train- 
ing School  for  Music,  assisted  by  some  of  the 
other  scholars,  to  be  held  in  the  Great  Eoom  of 
the  Society,  on  Tuesday,  the  22nd  inst.,  at  3 p.m. 
As  the  number  of  seats  is  limited,  admission  will 
be  by  tickets  only,  to  be  obtained  by  Members  on 
application,  and  when  a sufficient  number  of  tickets 
to  fill  the  room  have  been  supplied,  the  issue  will 
be  discontinued.  Each  ticket  is  numbered ; it 
will  admitone  person,  andwillbe  transferable.  Two 
will  be  issued  to  each  Member  applying  for  them. 
A few  tickets  still  remain,  for  which  Members 
should  make  early  application. 


ANNUAL  CONFERENCE  ON  PROGRESS  OF  PUBLIC 
HEALTH. 

The  following  resolutions  were  passed  at  the 
meetings  held  on  Thursday,  June  10th,  and  Friday, 
June  11th  (the  Eight  Hon.  James  Stahsfeld  in 
the  Chair)  : — 

I. 

“This  Conference  confirms  the  resolution  passed  by 
the  Conference  of  1878,  in  favour  of  the  constitution  of 
County  Boards  to  conduct  the  ordinary  administrative 
and  financial  business  of  the  county. 


“ This  Conference  is  further  of  opinion  that  such  re- 
presentative County  Boards  should  be  instituted  with 
the  least  possible  delay,  and  that  the  functions  entrusted 
to  them,  and  the  powers  conferred  upon  them,  should  be 
wide  and  full,  and  conceived  in  the  view  of  enlarging, 
elevating,  and  re -invigorating  the  principle  of  local  self- 
government  in  this  country  ; and,  further,  it  is  the 
opinion  of  this  Conference  that  such  County  IBoards,  or 
combinations  of  them,  in  preference  to  newly- constituted 
authorities,  should  be  charged  with  the  conservancy  of 
rivers,  including  the  prevention  of  floods,  the  storage  of 
water,  and  the  preservation  of  rivers  from  pollution. 
And,  lastly,  that  such  County  Beards  should  also  be 
charged  with  the  appointment  of  County  Health  Siiper- 
intendents  in  each  county.” 

II. 

‘ ‘ That,  in  the  opinion  of  this  Conference,  the  Public 
Health  Act  of  1875  and  the  Pollution  of  Eivers  Act  of 
1876,  with  other  Acts  dealing  with  public  health, 
require  revision  and  amendment  in  many  important 
particulars,  and  that  the  suggested  amendments  and 
additional  Clauses  subjoined,  deserve  the  attentive  con- 
sideration of  Parliament  : — 

“1.  Public  Health  Act,  1875 — 

“ a.  By  conferring  powers,  and  corresponding 
duties,  upon  local  authorities  ■with  regard 
to  the  construction  of  sewers,  and  con- 
nection of  house  drains  therewith,  not  less 
extensive  than  those  conferred  upon  the 
Commissioners  of  Sewers  by  the  11  and  12 
Vic.,  c.  112,  ss.  87,  38,  and  46. 

“ b.  By  amending  section  23,  and  substituting 
one  hundred  yards  for  one  hundred  feet^ 
and  empowering  the  sanitary  authority  to 
prevent  the  continuance  in  old,  and  the 
construction  in  new,  houses,  of  any  drain, 
sewer,  or  conduit  within  the,  bxiilding 
until  an  outfall  for  emptying  the  same  has 
been  provided  and  constructed  to  the  satis- 
faction of  the  authority,  other  than  into 
any  lake,  pond,  river,  canal,  or  water- 
course. 

“c.  By  enabling  local  authorities  in  rural  dis- 
tricts to  construct  new  sewers  and  water- 
supply  works  for  the  special  ser-vdee  of 
outlying  dwellings,  and  necessary  for  their 
healthful  occupation,  and  charging  the 
cost  of  the  same  upon  the  o-wners  or 
occupiers  thereof,  payment  to  be  made 
within  a period  not  exceeding  twenty-one 
years,  the  intent  of  such  provision  being 
that  rates  for  sanitary  purposes  in  rural 
districts,  including  water  supply,  should, 
as  far  as  practicable,  fall  on  those  only 
who  are  benefited  by  the  improvements. 

“2.  Pollution  of  Eivers  Act,  1876. — ^Amendments 
desirable  in  the  Eivers  Pollution  Prevention  Act,  1876, 
39  and  40  Vic.,  c.  75. 

“ a.  By  striking  out  of  sections  2,  3,  4,  and  5 
the  word  “knowingly,”  as  superfluous 
and  embarrassing. 

“ b.  By  striking  out  of  sections  3 and  4 the 
words  ‘ ‘ solid  ’ ’ and  ‘ ‘ liquid  ’ ’ respectively, 
and  by  substituting,  whenever  necessary, 
the  word  ‘ ‘ matter.  ’ ’ 

III. 

‘ ‘ That,  in  the  opinion  of  this  Conference,  the  question 
whether  the  administrative  organisation  of  the  Local 
Government  Board  could  be  strengthened  and  improved 
by  mapping  out  England  and  Wales  into  a few  large 
areas — each  area  to  be  "under  the  administration  of  a 
staff  of  inspectors,  the  whole  under  the  superintendence 
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, of  a permanent  head  of  the  department,  properly- 
assisted,  and  relieved  of  secretarial  work — is  one  deserv- 
ing- the  attention  of  her  Maj  esty ’ s Government ; and  that 
this  Conference  is  of  opinion  that  it  is  desirable  there 
should  be  instituted,  without  delay,  an  Inquiry  Depart- 
ment in  the  Local  Government  Board,  for  the  assistance 
I of  local  authorities  wanting-  information  and  applying 
for  it,  charged  with  the  collection  of  statistical  data,  the 
ofl&cial  record  of  sanitary  experiments  here  and  in  foreign 
I countries,  and  the  publication  of  periodical  reports  upon 
■ the  results  obtained.” 

IT. 

“That,  in  the  opinion  of  this  Conference,  it  is  ex- 
pedient that  the  local  authorities  should  be  empowered 
by  the  Leg-islature  to  make  provision  for  the  sanitary 
inspection  of  dwellings,  upon  application  being  made 
by  the  owners  thereof  ; and  to  grant  certificates,  on  a 
defined  system,  according  to  the  perfection  of  sanitary 
equipment  and  fitness  for  habitation  of  such  dwellings, 
accompanied  by  plans  of  drains,  closets,  gullies,  &c. ; 
and  to  determine  the  scale  of  fees  to  be  paid  for  such 
inspection  during  construction  and  repair,  or  otherwise, 
and  also  upon  delivery  to  the  applicant  of  the  certificate 
awarded  to  such  dwelling.” 

V. 

“That  it  is  desirable  to  amend  section  252  of  the 
Public  Health  Act,  1875,  so  as  to  extend  the  time  for 
proceedings  to  twelve  months  or  two  years,  or,  at  least, 
to  six  months  after  the  offence  is  discovered  and  brought 
to  the  notice  of  the  sanitary  authorities.” 

VI. 

“That  the  Council  of  the  Society  of  Arts  be  re- 
quested to  call  this  Conference  together  again  when  they 
may  deem  it  advisable,  especially  to  consider  such 
advisability  when  a Government  measure  shall  be 
brought  in  to  create  X^ounty  Boards,  or  otherwise  to  deal 
with  the  question  of  Local  Govermnent.” 


The  proceedings  of  the  Conference  commenced  on 
Thursday,  June  10th,  the  chair  being  taken  by  the 
Eight  Hon.  James  Stansfeld,  M.P.,  at  11  a.m. 

The  Chairman  having  announced  that  he  should  be 
compelled  to  leave,  in  order  to  attend  a meeting  of  the 
Agricultural  Commission,  opened  the  proceedings  as 
follows: — Gentlemen,  this  is  the  fifth  annual  Con- 
ference in  this  room  on  the  subject  of  the  health  of 
to-wns,  and  of  sanitary  legislation  and  administration, 
over  which  it  has  been  my  privilege  to  preside.  We 
have  discussed  a variety  of  subjects,  special,  general, 
technical,  legislative,  and  administrative,  and  upon 
this  occasion,  the  Executive  of  the  Conference  and  the 
Council  of  the  Society  came  to  the  conclusion  that  it 
might  be  advisable  to  bring  together  and  recapitulate  on 
the  programme  of  to-day  some  of  the  conclusions  arrived 
at  in  one  or  more  of  our  four  previous  Conferences, 
and  some  subjects  -which  were  discussed  at  those  Con- 
ferences, although  resolutions  might  not  have  been 
arrived  at  concerning  them.  The  result  is  the  pro- 
gramme you  have  in  your  hands,  a very  large  pro- 
gramme, which  is  divided  into  certain  heads.  The 
first  is  that  of  administrative  organisation,  local  and 
imperial,  for  sanitary  purposes.  The  second  head  is, 
that  of  practical  amendments  of  sanitary  law ; and 
then  we  come  to  the  third  head,  which  proposes  the 
discussion  of  a resolution  submitted  to  us  by  our  friend, 
Mr.  Cresswell,  a subject  and  resolution  which  deserve, 
^d  which  I am  sure  wiU  command,  your  serious 
interest  and  attention.  Then,  fourth,  comes  “any 
further  suggestions  by  sanitary  authorities”  or  their 
representatives  on  tMs  occasion.  The  first  thing 


it  is  my  duty  to  say  to  you  is  this,  that  in 
putting  this  programme  before  you,  the  Council  of 
the  Society  and  Executive  of  this  Conference  desire  it  to 
be  understood  that  they  are  not  collectively  committed 
to  any  of  the  ideas  which  might  seem  to  be  implied  by 
the  formal  propositions  which  are  submitted  for  dis- 
cussion. All  that  they  have  committed  themselves  to  is 
that  these  subjects,  which  have  already  been  discussed 
in  pre-vious  Conferences,  are  worthy  our  discussion,  and 
in  this  form  in  which  they  have  been  brought  together 
in  their  natural  and  mutual  relations.  Eor  instance, 
aU  these  matters  which  are  under  the  first  great 
head  of  administrative  organisation  form  part  of 
one  great  subject,  in  fact,  the  greatest  subject  which 
we  can  discuss,  with  regard  to  the  local  govern- 
ment of  the  country.  If  you  wiU  take  the  pro- 
gramme in  your  hands,  and  carry  your  eye  down  to  the 
bottom  of  the  first  head  of  administrative  organisation 
(4  b) , you  wUlfind  this  suggestion,  that  the  administrative 
organisation  of  the  Local  Government  Board  should  be 
strengthened,  whilst  diminishing  centraUsation  and 
correspondence,  amongst  other  methods,  “by  instituting 
an  inquiry  department  for  the  assistance  of  local 
authorities  wanting  information  and  applying  for  it, 
charged  with  the  investigation  of  scientific  processes, 
the  collection  of  statistical  data,  the  official  record  of 
sanitary  experiments  here  and  in  foreign  countries,  and 
the  publication  of  periodical  reports  upon  the  results 
obtained.”  That  was  a suggestion  of  my  own,  as  an 
ex-president  of  the  Local  Government  Board,  so  long 
ago  as  our  first  Conference  in  1876,  and  I refer  to  it  as 
iUustrating  the  general  proposition  with  which  I set 
out,  that  these  subjects  placed  before  us  to-day  are 
subjects  which  have  already  been  discussed  in  previous 
Conferences.  With  regard  to  the  whole  of  the  rest 
of  this  great  head  of  administrative  organisation, 
and  to  aU  the  propositions  contained  under  that 
head,  they  were  discussed  in  the  Conferences  of 
1877  and  1878.  Therefore,  with  regard  to  the 
great  subject  of  administrative  organisation,  local  and 
imperial,  which  wiU  occupy  your  attention,  I have 
no  doubt,  the  whole  of  this  morning,  the  subjects  have 
been  already  discussed  in  1876,  1877,  and  1878.  Now, 
the  growth  of  this  question  from  its  beginning  has  been 
to  me,  looking  back  upon  it,  a subject  of  very  interest- 
ing observation.  We  began  in  1876,  and  then  called 
ourselves  a Conference  on  the  Health  and  Sewage  of 
Towns,  and  in  that  year,  -with  the  exception  of  the 
interlocutory  suggestion  of  the  Inquiry  Department 
which  I threw  o\it,  the  whole  of  the  discussion  was 
taken  up,  and  all  the  resolutions  passed,  by  the  Confer- 
ence, concerned  the  view  we  took  of  the  comparative 
advantages  of  the  dry  and  wet  system  of  disposing  of 
the  sewage  of  to-wns.  We  did  not  begin  with  the  health 
of  towns,  but  the  health  of  to-wns  as  affected  by  systems 
of  sewage.  That  view  of  the  subject-matter,  of 
interest  to  us,  very  rapidly  enlarged  itself,  and  at  the 
end  of  the  year  1877  we  found  ourselves  face  to  face 
with  a very  different  question.  In  the  course  of  the 
discussions  of  those  two  years,  we  were  continually  met 
by  this  practical  difficulty,  raised  by  practical  and 
scientific  men,  the  difficulty  of  enforcing  the  application 
of  the  existing  sanitary  laws,  on  account  of  the  apathy 
or  ignorance  of  local  bodies,  and  the  anything  but  dis- 
interested opposition  of  the  owners  of  property  and  of 
the  inhabitants  of  the  localities  to  be  affected.  I think 
the  great  result  of  our  first  two  years’  Conferences 
was  a sense  of  that  difficulty,  and  at  the  end  of  1877  we 
were,  so  to  say,  fairly  abreast  of  the  problem  how  that 
difficulty  was  to  be  met.  Now,  scientific  men  were 
ready  to  say,  and  they  said  here,  and  I have  often  heard 
it  said  before,  If  people  are  ignorant,  or  interested, 
or  apathetic,  what  you  have  to  do  is  to  change  the  verb 
‘may’  into  the  verb  ‘must,’  and  to  compel  those 
authorities  to  carry  out  sanitary  laws,  which  it  appears 
they  are  not  prepared,  -without  compulsion,  to  carry  into 
effect.”  That  was  the  suggestion  coming  from  the  mind 
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of  men  wlio  felt  charged  with  the  duty  of  procuring,  as 
soon  as  possible,  a successfiil  execution  of  the  sanitary 
laws  of  this  country.  But  a little  reflection  showed  us — 
and  I do  not  think  there  was  any  scientific  man  amongst 
us  who  did  not  agree  with  this  conclusion — that,  after 
all,  that  was  not  and  could  not  be  the  remedy ; that, 
practically  speaking,  that  remedy  would  be  impossible. 
If  you  were  simply  to  change  “may”  into  “must,” 
and  call  upon  the  Imperial  department,  the  Local 
Government  Board,  to  interfere  in  every  instance  of  a 
recalcitrant  local  authority,  and  compel  them  to  execute 
some  specific  work,  or  to  use  their  power  against  some 
specific  recalcitrant  individual,  the  inevitable  result 
would  be  this,  that  no  man  of  character  or  independence 
would  consent  to  serve  on  those  Local  Boards,  which 
would  become  simply  the  instruments  of  the  central 
authority  in  London.  We  found  that  you  have,  in  these 
matters,  to  make  a choice  between  two  principles.  You 
must  either  trust  to  the  local  authorities  and  the  localities, 
which  seems  the  only  way  of  getting  healthy  and  in- 
telligent co-operation  out  of  them,  or  you  must  simply 
adopt  a system  of  centralisation,  and  rule  everything 
from  an  Imperial  department  in  the  metropolis.  Now, 
politically  speaking,  that  is  impossible.  There  is  no 
politician  of  any  shade  who,  in  these  days,  would 
attempt  to  accept  or  defend  such  a principle  of 
centralisation  as  that,  and  it  is  practically  as  im- 
possible as  it  is  politically  unacceptable.  The'country 
would  not  accept  it ; and,  therefore,  we  are  bound 
to  seek  some  other  mode.  Other  suggestions  were 
made,  I recollect,  in  the  year  1877.  Mr.  Cresswell 
read  a paper,  which  contained  certain  very  practical 
suggestions.  He  had  noted  certain  evils  of  this  kind — 
the  existence  of  certain  influences  which  prevented  the 
efficient  application  of  sanitary  laws.  He  noted  the 
dependence  of  the  occupiers  of  the  smaller  cottage 
property,  particularly  those  whose  rates  were  com- 
pounded, on  the  owners  of  those  properties,  and  he 
recognised  the  dislike  of  the  owners  of  that  small  and 
very  profitable  cottage  property  to  what  is  called  sanita- 
tion. This  led  him  to  suggest  the  ballot,  and  we  found 
ourselves  suddenly,  so  to  say,  out  of  the  region  of  a 
discussion  on  what  should  be  the  laws  of  health,  or  how 
they  should  be  enforced,  and  involved  in  what  appears 
like  a political  question.  That  presented  itself  to  Mr. 
Cresswell’ s miud  as  a method  of  avoiding  the  imdue 
and  unfavourable  influence  of  the  owners  of  small 
property,  and  of  preserving  the  independence  of  the 
occupiers,  who,  perhaps,  above  all  others  in  the  towns 
of  the  country,  are  interested  in  the  application  of  sani- 
tary laws.  Then  Mr.  Cresswell  noted  another  thing. 
He  knew  that  of  which  we  had  ample  evidence  here 
ourselves — the  want  of  independence  of  the  local  Medical 
Officer  of  Health.  That  is  a matter  not  simply  of 
observation  on  our  part,  but  of  confession  and  admission 
on  the  part  of  those  local  medical  men  themselves. 
They  have  over  and  over  again  said  to  us : “You  place 

us  in  a hopeless  and  untenable  position.  You  subject 
us  to  difficulties  and  to  trials  to  which  we  ought  not 
to  be  subjected ; if  we  endeavour  to  carry  out  these 
sanitary  laws,  we  make  ourselves  obnoxious  to  the  Local 
Boards  who  appoint  us,  and  to  the  clients  who  support 
us  in  our  medical  practice ; and  we  want,  therefore, 
some  protection  and  some  higher  authority,  to  whom 
we  can  refer  questions  and  difficulties  of  this 
kind  in  cases  which  we  can  hardly  venture  to  deal  with 
ourselves.”  With  reference  to  this  universally  admitted 
difficulty,  the  suggestion  of  Mr.  Cresswell  was  the 
appointment  of  County  Medical  Health  Inspectors ; that 
is  to  say,  highly  educated  competent  men,  appointed 
over  a large  district,  sufficiently  paid  for  the  whole  of 
their  time.  That  was  a suggestion  on  the  lines  of  the  Act 
which  it  was  my  privilege  to  pass,  which  did  not  create 
County  Boards  it  is  true,  for  the  time  had  not  yet  come, 
and  therefore  it  did  not  create  the  area  of  the  county  for 
any  such  purpose,  but  it  enabled  sanitary  authorities 
to  join  in  making  such  appointments,  w£dch  was  in- 


tended to  pave  the  way  for  some  such  solution  as  this. 
At  the  end  of  the  Conference  of  1877, 1 ventmed  to  sug- 
gest that  the  time  was  come  when  we  might  deal 
specifically  with  the  subject  of  the  legislation  that 
might  be  required  to  meet  and  overcome  all  these  diffi- 
culties, and  in  making  that  suggestion,  which  was 
followed  out  in  the  course  of  the  next  year,  I gave  expres- 
sion to  certain  general  views  and  warnings,  to  which, 
perhaps,  you  will  allow  me  to  refer  again,  because  i 
I maintain  precisely  the  same  opinion  now,  and  it 
appears  to  me  that  they  would  not  be  inappropriate  on 
the  present  occasion.  We  had  been  discussing  in  the 
Conference  the  qiiestion  of  how  to  apply  a law  which 
people  were  unwilling  to  apply,  and  the  view  which  I 
then  ventured  to  take,  was  this  : I said,  “ The  sanitary 
question,  after  all,  is  an  educational  one.  If  you  take*  a 
large  view  of  it,  you  cannot  hope,  dealing,  as  you  have 
to  do,  with  the  households  of  all  England,  to  introduce 
by  compulsion,  conditions  which  shall  be  favourable  to 
health,  unless  you  enlist  in  favour  of  the  law  of  health, 
the  intelligence  and  goodwill  of  the  local  communities, 
and  of  the  individuals  who  compose  them.  The 
principle  I laid  down  for  myself,  when  I first 
took  part  in  legislation  on  this  subject  was  this : I 
would  never  yield  to  the  temptation  which  is  often 
placed  before  me  by  scientific  men,  and  medical  men 
especially,  to  make  every  law  compulsory,  saying  that 
certain  things  shall  be  done,  and  bringing  down  the 
central  authority  to  do  it  if  the  local  authority  will  not. 
That  is  a natui-al  view  of  scientific  men  to  take  ; but  I 
feel,  as  a person  who  has  a responsibility  with  regard 
to  legislation,  that  I must  not  think  only  of  what  is  the 
most  direct  route,  but  of  the  road  which  the  people  will 
be  prepared  to  follow.  I,  therefore,  laid  down  this 
principle  that,  after  aU,  the  problem  is  educational ; that 
if  you  have  a population  who  are  not  educated  to  be- 
lieve in  sanitary  laws,  educated  by  the  conditions  by 
which  they  are  surrounded  by  the  existence  of  loc^ 
institutions  intended  for  the  administration  of  such 
laws,  that  no  laws  can  make  the  population  healthy. 
You  cannot  control  the  habits  of  the  people  unless  you 
enlist  them  in  the  work,  and,  therefore,  people  should 
not  believe  too  much  in  arbitrary  law  imposed  by  a 
central  authority.”  Those  are  my  views  at  the  present 
moment,  and  I have  a very  strong  conviction  that  they 
will  be  found  to  be  sound.  Now,  gentlemen,  to  pass 
on  a little,  as  I have  already  remarked,  it  has  been  a 
subject  of  great  interest  to  me  to  note  the  manner  in 
which,  from  small  beginnings,  our  discussions  have 
enlarged  themselves  by  some  kind  of  spontaneous  pro- 
cess until  we  find  that  in  the  end  they  embrace  the 
whole  of  the  extensive  question  of  the  administrative 
organisation  of  imperial  and  local  authorities  for  sanitary 
and  local  government  purposes.  I would  first  point  out 
to  you,  in  one  or  two  cases,  how  it  came  to  pass 
that  our  views  have  enlarged  and  elevated  themselves 
in  this  way.  We  discussed  the  ballot,  as  a question 
raised  by  Mr.  Cresswell,  from  a specific  point  of 
view.  He  wanted  it  for  the  protection  of  the  occupiers 
of  small  cottage  property ; but,  in  discussing  it,  we 
speedily  found  that  two  questions  were  involved. 
First,  there  was  the  question  of  convenience  (and  con- 
venience is  one  great  argument  in  favour  of  the  ballot) 
but  having  got  upon  that  question  of  convenience,  we 
naturally  went  a little  further,  and  said  to  ourselves, 
people  feel  the  inconvenience  of  the  multiplicity  of  local 
authorities  and  the  multiplicity  of  elections  for  local 
authorities.  Can  we  find  a remedy  for  that ; and  so  we 
passed  on  from  the  notion  of  the  ballot  to  the  notion 
which  you  will  find  on  the  programme  of  to-day,  of 
having  one  day  in  the  coimtry  for  the  election  of  aU 
local  bodies  whatsoever.  It  is  an  extremely  simple  and 
practical  proposition.  If,  on  one  and  the  same  day 
throughout  the  country,  you  had  the  election  for  Town 
Councillors,  Local  Boards,  Boards  of  Guardians,  and 
for  County  Boards,  when  they  exist,  you  wotdd  have 
a very  large  decrease  of  time  and  cost  of  all  those  elec- 
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tions,  to  the  advantage  of  those  counties  and  boroughs. 
But  another  object  of  the  ballot  was  to  secure,  as  fur  Us 
possible,  a good  governing  body  in  the  locality^  that  is 
to  say,  to  get  on  that  governing  body  disinterested 
and  intelligent  men,  not  to  trust  to  the  owners  of 
small  cottage  property,  to  put  laws  into  practice, 
which,  at  their  own  expense,  would  compel  them  to  put 
their  cottages  into  a good  sanitary  condition.  Thereby 
we  found  ourselves  almost  imperceptibly  led  on  to  con- 
sider the  whole  of  the  great  constructive  arrangements 
raised  under  the  head  of  administration  and  organisa- 
tion on  the  programme  of  to-day;  that  is  to  say, 
the  best  area  for  local  government,  the  best  method  of 
■election,  and  the  functions  which  ought  to  be  imposed 
and  conferred  upon  bodies  thus  to  be  formed.  Now,  there 
are  certain  propositions  here  which  I have  enumerated, 
and  which  will  be  matter  for  discussion  again,  to  which 
I should  like  to  refer  for  a moment.  The  first  is  this. 
I do  not  say  this  has  been  omitted,  but  I a.sk  you  to 
allow  me  to  insert  it,  under  the  bead  of  ‘‘  sanitary  dis- 
tricts.” The  first  proposition  I would  like  to  lay  down 
is  this,  that  the  unit  of  area  for  local  government 
purposes,  that  is  to  say,  the  smallest  area,  should  be  as 
large  as  may  be  convenient  and  practicable.  I think 
we  most  of  ais  arrived  at  that  conclusion  on  former  occa- 
sions. If  it  is  unad^dsable  that  Local  Boards  should 
consist.,  to  -sny  large  extent,  ef  the  owners  of  that  small 
cottage  property  which  most  needs  improvement,  it  is 
also  unadvisable  that  very  sneall  areas  for  local  govern- 
ment purposes,  with  sparse  population,  should  exist, 
because  then  you  have  conditions  under  which  you 
cannot  ha^Te  an  independent.xnd  intelligent  local  govern- 
ing body.  Now,  the  old  Local  Government  Acts  put  it 
within  the  power  of  local  authorities  voluntarily  to 
adopt  a system  of  local  government ; and  imder  these 
conditions  were  created,  paxticularly  in  the  manufac- 
turing districts  of  Lancashire  and  the  West  Riding  of 
Yorkshire,  and  some  of  the  other  northern  counties,  a 
large  number  of  very  small  local  government  districts. 
That  we  found  to  be  a grett  evil,  because  you  cannot 
possibly  have  an  independent  local  governing  body 
in  a small  district  of  3U0  or  400  inhabitants ; 
and  some  of  them  are  even  smaller  than  that.  The  first 
propositiooL,  then,  is  the  desirability  of  having  a imit 
of  area  as  large  as  conveniently  may  he.  You  must 
have  regard  to  the  character  of  the  population,  and  you 
must  in  one  place  expect  a smaller  unit  of  area  than  in 
another,  but  I think  the  aim  ought  to  he,  not  to  multi- 
ply those  small  areas ; and  in  the  Local  Government 
Act,  which  it  was  my  privilege  to  pass,  I introduced  a 
■ clause,  which  is  still  law,  which  practically  has  kept 
doum  the  multiplication  of  these  small  areas.  Then  the 
next  proposition  we  come  to,  which  has  been  discussed 
here  already,  is  this:  the  advisability  of  making  the 
govecming  body  of  this  unit  of  area  the  governing  body 
for  all  local  pur^joses  for  which  that  area  is  fit.  That 
may  soimd  an  abstract  proposition,  hut  I hold  it  to  he 
a very  practical  proposition.  I do  not  say  you  can  do 
it  all  at  once,  hut  I say  that  is  the  idea  that  legislators 
ought  to  have  in  their  minds,  and  towards  which  we 
■ought  to  advance  as  well  as  we  can.  The  object  is 
tins.  There  are  many  people,  men  of  education  and 
J^ure,  who  do  not  care  to  go  on  a Local  Board 
simply  for  the  purpose  of  discussing  questions  of  drain- 
age or  the  foundations  of  houses,  but  they  may  take  an 
interest  in  other  matters  which  are  the  subject  of  local 
government ; and  I may  illustrate  what  I say  by  refer- 
ence to  the  subject  of  education.  Where  education  is  part 
of  the  local  government  of  a particular  community 
in  a particular  area,  you  interest  a class  of  people 
whom  you  would  not  otherwise  interest  in  the  local 
govei^ent  of  that  area.  I think,  therefore,  that 
principle  ought  to  recommend  itself  to  our  minds  for 
the  sake,  first  of  all  of  simplicity ; secondly,  for  the 
^ke  of  getting  the  best  men  to  go  on  the  local  govern- 
ing body.  Ha\dng  got  so  far,  you  find  yourselves  face 
^0  face  with  the  question,  ‘What  are  you  tQ  do  with  th§ 


functions  which  require  a larger  area?  For  instance, 
you  cannot  advisedly  deal  with  roads  on  the  smallest 
areas.  Local  Boards  do  that  now,  hut  it  is  not 
advisable ; and  certainly  they  could  not  deal  with 
the  conservancy  of  rivers.  What  are  you  to  do  with 
regard  to  functions  which  require  to  be  exercised  by 
the  governing  body  of  a larger  area  than  the  unit  of 
area  for  ordinary  purposes.  There  is  a very  simple  view 
to  take,  hut  I think  its  adoption  in  legislation  wiU  pre- 
vent the  recurrence  of  the  enormous  amount  of  cross- 
purposes and  confusion  which  has  existed  in  past 
times,  and  that  is,  that  in  constituting  the  larger  area, 
yon  should  always  make  it  the  aggregate  of  smaller 
ones;  you  should  never  allow  lines  to  cross.  That 
is  a very  simple  proposition,  and  you  will  find  that 
there  is  no  practical  difficulty  in  carrying  it  out.  That 
really  brings  you  to  the  great  subject  with  which  we 
have  headed  our  programme  to-day — County  Boards 
and  county  administration — the  aggregate  of  units,  say 
within  a county  united  together  for  county  purposes, 
making  a county  area,  of  which  the  County  Board  will 
be  the  governing  body  in  the  future.  With  regard  to 
the  County  Board,  I think  that  Board  is  needed  tO' 
manage  the  roads  of  a county,  to  manage  the  bridges, 
and  we  know  it  is  needed  to  manage  the  county  lunatic 
asylums,  and,  not  at  all  improbably  in  the  future,  the 
county  workhouses.  I do  not  lay  that  down  as  an  ab- 
solute proposition,  hut  I feel  it  to  he  a thing  particularly 
worthy  of  consideration,  whether,  if  you  have  a county 
area  and  County  Board,  you  may  not,  at  some  future 
time,  sever  the  management  of  the  whole  in  and  out-, 
door  relief,  and  classify  your  workhouses,  and  put  them  , 
under  a committee  of  the  County  Board.  That,  from  an  , 
administrative  point  of  view,  every  Poor-law  reformer 
would  tell  you  would  he  a great  advantage  indeed. 
You  want  them  for  the  conservancy  and  prevention 
pollution  of  rivers;  and  amongst  other  things  inciden- 
tally that  through  the  County  Board  you  would  find 
yourself  able  to  do,  would  be  to  secure  the  appointment 
of  those  highly  paid  and  really  independent  Medical 
Officers  of  Health,  the  necessity  for  whose  appointment 
Mr.  Cresswell  pointed  out  in  the  paper  to  which  I have 
referred.  Having  got  thus  far,  a new  view  seems  to 
me  to  dawn  on  our  minds,  and  I think  we  have  felt  it 
already.  I have  been  endeavouring  to  trace  to  you  the 
process  by  which  I think  our  minds  have  been  operating, 
till  we  have  come  by  these  steps  up  to  the  idea  of  the 
County  Board.  Now,  the  moment  you  accept  the 
notion  of  the  creation  of  a County  Board,  the  crown 
of  the  edifice  of  local  self-government,  you  find  the 
whole  character  of  the  problem  changed  and  magnified 
in  your  own  eyes,  a higher  statu.s  is  given  to  local 
government,  a healthier  and  more  vigorous  life ; 
the  county,  you  would  find,  would  have  an  indi- 
Hduality  of  its  o’wu,  a collective  individuality,  which 
would  lend  support  and  strength  to  every  one  of 
the  minor  subordinate  local  governing  bodies  within^ 
the  area  of  the  county.  The  whole  system  would 
be  strengthened,  and  pervaded  by  a higher  tone  ; 
and,  to  use  an  expression  which  I have  used 
before,  the  centre  of  gravity  of  the  combined  system 
of  Imperial  and  local  self-government  would  he  dis- 
tinctly changed,  and  the  change  would  be  nearer 
to  the  principle  of  local  self-government  than  that 
of  Imperial  centralisation.  On  the  other  side,  the 
nature  of  Imperial  supervision  would  immediately 
be  affected,  and  _ most  beneficially  altered  in  the  minds 
and  in  the  practice  of  Imperial  administrators,  by  the 
fact  of  the  institution  of  the  County  Board  ; and  the 
most  dangerous  tendency  to  centralisation  would  receive 
its  only  possible  check.  An  Imperial  department, 
dealing  only  with  small  local  bodies  who  could  not  be 
trusted  to  carry  out  efficiently  a law  which  it  is  its 
duty,  as  an  Imperial  Department,  to  see  carried  out,  must 
centralise  and  continually  interfere.  The  only  remedy 
for  that  is  the  existence,  or  creation,  of  larger  bodies, 
(3ucl}  as  County  Boards.  It  seems  to  me  that  tho 
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existence  of  County  Boards  would  tend  to  alter  the 
methods  of  business  of  the  Local  Governing  Board  and 
its  relations  with  the  local  governing  bodiesof  the  country. 
That  is  one  of  the  subjects  before  us  to-day,  and  that 
change  would  be  operative  on  the  institution  of  County 
Boards,  But,  in  my  opinion,  that  change  could  be  to  a 
large  extent  operated  and  effected  immediately,  and 
ought  to  be  effected.  I have  a very  distinct  opinion  as 
to  the  method  of  organisation  and  administration  of 
the  business  of  the  Local  Government  Board.  My 
conceptions  were  founded  on  anti -centralising  notions, 
and  on  the  idea  that  you  must  deal  with  men  through 
m.en — that  you  had  better  do  as  little  as  you  can 
through  correspondence,  and  that  you  had  better 
respect,  as  far  as  you  can,  the  individuality  and 
independence  of  those  vdth  whom  you  have  to  deal, 
and-  whom,  occasionally,  you  have  to  call  to  account. 
That  is  a subject  which  you  will  also  discuss  to- 
day, and  upon  which  I hope  you  may  find  it  Avithin 
your  power  to  come  to  some  conclusion.  Lastly, 
not  to  detain  you  too  long,  there  are  still  two  wider 
aspects  of  this  question,  upon  which  I must  say  a final 
word.  The  first  is  the  educational  aspect,  to  which  I 
have  referred  already.  We  must  have  an  educated 
co-operation  of  individuals,  as  well  as  of  local 
governing  bodies,  if  we  are  permanently  to  have 
a thoroughly  Arell  administered  and  efficiently  applied 
sanitary  law.  The  law  of  health  should  form  part 
of  the  education  of  the  children  of  the  people.  If  you 
have,  in  some  future  time,  the  local  govemingbodyunder- 
taking,  as  one  of  the  normal  functions  of  local  govern- 
ment, the  education  of  the  children  of  the  locality,  it  will 
follow,  simply  and  easily,  as  a kind  of  logical  sequence, 
that  they  will  find  it  their  duty  to  teach  the  simple  law 
of  health  to  the  children  of  the  people.  And  in  another 
sense,  the  educational  aspect  of  this  question  is  of 
interest.  In  the  meantime,  self-governing  institutions 
are  themselves  an  education ; they  not  only  train  people 
to  self-government — which,  from  a political  jioint  of 
view,  is  of  the  highest  consequence — but  they  turn  them 
to  an  intelligent  and  active  interest  in  the  subject-matters 
with  which  these  local  governments  have  to  deal.  If 
you  could  rule  everything,  ex  cathedra,  from  the  centre, 
the  places  in  the  country  and  inhabitants  having  no 
concern  in  it,  and  having  only  to  submit  to  the  orders 
you  sent  out,  would  remain  imintelligent,  and  all 
your  sanitation  would  fail;  because,  whatever  you 
did  outside  the  house,  they  would  contrive  to  have 
constant  unsanitary  conditions  within  their  four  walls. 
But  having  local  institutions  of  a representative 
character,  we  should  respect  their  independence ; 
and,  with  regard  to  them,  you  must  have  some 
patience  whilst  they  are  learning  their  own  task ; they 
tend  to  educate  the  people  whilst  they  are  themselves 
learning  the  duties  which  they  have  to  perform.  The 
other  aspect  of  the  question,  and  a very  wide  aspect,  is 
the  political.  There  is  a growing  conviction  in  the 
minds  of  men  of  all  political  parties  and  sections  that 
the  duties  of  the  Imperial  Parliament  must  be  lightened. 
In  cue  sense.  Home  Rule  is  coming  to  be  a question  for 
England  and  Scotland,  as  well  as  for  Ireland  itself. 
Hu'w,  that  is  not  an  aspect  of  the  question  which  directly 
concerns  us  as  sanitary  reformers.  I simply  note,  for 
our  own  reflection,  that  we  may  keep  it  in  our  minds 
and  in  our  consciousness,  that  these  are  considerations 
which,  in  all  probability,  will  lead  to  larger  schemes  of 
local  government  in  connection  with  the  creation  of 
County  Boards  in  the  hands  of  the  present  administration 
than  they  would  necessarily  have  led  to  if  they  were 
simply  considering  the  question  from  our  point  of  view; 
and  aU  that  I have  to  say  upon  it  is  this,  that  should  it 
be  the  case — I am  not  very  sanguine  as  to  the  time,  and 
many  other  questions  press  on  the  Government  of  the 
day,  but  when  the  subject  does  come  to  be  dealt  with 
by  them,  I think  we,  as  sanitary  reformers,  may  rest 
perfectly  satisfied  in  this  conviction  and  consciousness, 
that  the  wider  the  scheme,  and  the  more  elevated  the 


point  of  view,  whatever  political  or  other  motives  ma; 
induce  such  enlargement— the  wider  the  scheme  o 
local  government  reform  which  may  be  passed  by  thi; 
or  any  succeeding  administration,  the  more  likely  is  ii 
to  be  in  accordance  with  our  principles  and  objects  ai 
sanitary  reformers.  I have  now  detained  you  quit! 
long  enough  with  these  opening  remarks,  and  I mus| 
beg  you  now  to  allow  me  to  go  away  for  a short  time. 

Lord  Alfred  Churchill  here  took  the  chair,  au( 
invited  discussion  on  the  first  point  in  the  programme. 

A Member  inquired  if  the  discussion  was  to  bea  i 
on  the  metropolis  or  not.  He  understood  that  it  chiefl; ' 
bore  on  the  provinces  and  not  on  the  metropolis,  f o ^ 
which  a separate  government  Avas  supplied.  I 

The  Chairman  said  it  was  a general  discussion,  apply 
ing  to  all  parts  of  the  kingdom,  although  separat'i 
considerations  applied  to  London. 

Mr.  Edwin  Chadwick,  C.B.,  submitted,  that  the  con 
dition  of  London,  owing  to  its  magmitude,  rendered  i 
exxiedient  that  it  should  be  discussed  sexiarately. 

Mr.  Ernest  Hart  said  : — The  Society  of  Arts,  in  m;^! 
opinion  most  opportunely,  has  decided  to  propose,  as  one' 
of  the  questions  to  be  discussed  at  its  annual  Publi(,i 
Health  Conference  of  this  year,  the  constitution  an< 
attributes  of  County  Boards.  No  debate  on  this  subjec 
would  be  complete  without  a reference  to  the  ardnou: 
and  long- sustained  labours  in  this  regard  of  the  Join 
Committee  of  the  British  Medical  Association  and  Socia. 
Science  Association,  with  the  secretarial  aid  of  Hr.  A. 
P.  Stewart.  I propose  therefore,  as  briefly  as  I may 
to  indicate  the  opinions  at  which  that  committee  (oJ 
which  I have  been  from  the  first  a member),  afteii 
a most  careful  and  laborious  study  of  the  subject,  hat, 
arrived  on  the  subject  of  County  Boards.  Probabljj 
most  of  those  here  present  are  aAvare  that  it  was  mainljl 
at  the  instance  of  this  committee  (the  original  forma-' 
tion  of  which  was  the  hapxjy  idea  of  Mr.  G.  W. 
Blastings,  M.P. ) that  the  Government  of  the^ 
day  was  induced  to  recommend  to  her  Majestj 
the  appointment  of  the  Royal  Sanitary  Commission. 
This  being  matter  of  history,  I need  not  dwell  upon 
it  at  length ; nor  need  I refer  to  the  valuable  assistance! 
which  was  admittedly  given  to  the  Royal  Commis- 
sion by  the  committee.  I may  proceed  at  once  to  the; 
extremely  important  and  exhaustive  x^aper  comment- 
ing on  the  report  of  that  Commission  which  was  draAvn 
by  the  Joint  Committee  for  presentation  to  the  annual 
meeting’ of  the  British  Medical  Association  in  1871.  lu 
this  report  I find  the  foUoAving  instructive  and  weighty 
passages,  which,  read  by  the  fight  of  the  occurrence  of 
the  last  nine  years,  are  amply  proA’ed  to  have  been: 
true  prophecies  of  the  very  evil  which  we  have  now 
met  to  remedy.  “We  observe  that  the  Commis- 
sion proposes  to  preserve  and  confirm,  nay,  even  to 
aug’ment  the  number  of,  existing  Local  Board  districts, 
under  what ; are  called  ‘urban’  authorities;  the  mini- 
mum population  of  these  districts  being  fixed  at  3,000. 
Noav,  it  is  well  known  that  petty  elective  authorities  in; 
small  separate  districts  are  apt  to  obstruct  rather  than 
forward  sanitary  improvement,  and  that  for  the  most 
part  they  render  any  uniform  and  efficient  system  of  ad- 
ministration almost  impossible.  This  fact  would,  we 
believe,  have  been  established  indisputably  by  proper 
local  inquiry.  Estimating  the  number  of  Local  Board 
districts  from  Parliamentary  returns — we  may  reason- 
ably conclude  that  the  surface  of  the  country  would 
soon  be,  if  it  be  not  now,  honeycombed  by  not  fewer 
than  1,000  limited  and  isolated  areas  under  ‘ urban’ 
authorities.  [This  estimate  has  been  proved  to  be 
singularly  accurate.  There  are  now  as  nearly 
as  possible  a thousand  urban  sanitary  districts  in 
England  and  Wales.— E.  H.]  Against  such  a project 
of  local  government,  we  strongly  and  earnestly  protest. 
We  infer,  not  only  from  the  evidence  taken  in  this 
inquiry,  but  from  well-knoAvn  facts,  that  ‘ intermediate 
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iithorities,’  consisting  of  members  not  liable  to  be 
wayed  by  petty  interests  and  sordid  -vdews,  would  be 
ssential,  on  social,  sanitary,  and  economical  grounds, 
or  the  higher  purposes  of  sanitary  administration, 
bid,  inasmuch  as  the  authorities  of  counties  have 
1 1ready  to  administer  and  enforce  the  law,  to  control 
^ nstitutions,  to  appoint  officers,  and  to  execute 
unctions  connected  more  or  less  with  the  health  and 
afety  of  the  people,  we  deem  it  highly  desirable, 
•ither  that  the  powers  of  the  magistracy  (an  existing 
luthority)  should  be  extended  so  as  to  comprehend 
he  care  of  the  public  health,  or  that  Boards,  represent - 
ng  the  magistracy  and  ratepayers  in  due  proportion, 
iioidd  be  constituted  for  the  direction  and  control 
)f  local  sanitary  administration.  The  magistrates, 
vould,  of  course,  continue  to  sit  as  ex-officio  members 
)f  the  Boards  in  ‘ rural  ’ districts.  It  is  no  less 
•easonable  and  desirable  that,  if  the  division  into 
urban  ’ and  ‘ rural  ’ is  to  be  maintained,  they  should 
;ake  the  same  position  on  the  future  Boards  for  the 
janitary  management  of  urban  districts.  We  believe 
:hat  the  constitution,  mode  of  election,  and  duties  of 
Local  Boards,  whether  for  urban,  suburban,  or  rural 
districts,  should  be  uniform  throughout  the  pro^dnces 
af  England.  There  is  no  question  of  graver  import  or 
requiring  greater  attention  than  that  of  the  compulsoiy 
acquirement  of  land  by  local  authorities  for  certain  pur- 
' poses  essential  to  the  improvement  of  the  public  health. 
In  what  manner  and  on  what  conditions  local  authori- 
ties— whether  those  of  large  towns  or  those  which 
might  act  over  larger  areas — should  be  empowered  to 
pro\'ide  sites  for  dwellings  of  labourers  and  artisans 
vvhere  densely  populated  parts  of  towns  have  been  or 
may  be  demolished  for  purposes  of  public  health  {c.g., 
imder  Mr.  Torrens’s  Act) — whether  such  authorities 
should  be  empowered  to  acquire  land  for  burial-grounds 
and  mortuaries,  for  hospitals  for  fevers  and  other  pesti- 
lences, for  disinfecting  establishments,  for  public 
slaughter-houses,  for  recreation -grounds,  as  well  as  for 
water-supply  and  for  sewage  utilisation — these  and  other 
like  questions  require  the  most  careful  consideration. 
For  all  these  purposes  and  many  others,  involving  both 
appeal  and  compulsion,  an  intermediate  authority  to 
consider  and  report  on  applications  of  local  authorities 
would  be  invaluable.  And,  moreover,  we  cannot  too 
strongly  urge  on  the  Legislature  the  necessity  of  limit- 
ing the  powers  and  functions  of  the  central  authority 
within  the  narrowest  bounds  consistent  with  effective 
action.  Xot  only  should  local  impatience  of  interference 
be  considered  and  obviated  by  constitutional  means,  but 
a sxiitable  authority,  intermediate  between  the  local  and 
central,  should  be  constituted  in  every  county  or  suf- 
ficiently large  area,  as  likely  to  be  more  cognisant  of  the 
wants  and  circumstances  of  every  smaller  district,  and 
better  able  to  judge  of  minute  details  inseparable  from 
the  daily  working  of  Local  Boards,  than  a Grovemment 
inspector.”  Tlie  last  important  reason  which  was 
adduced  by  the  committee  for  wider  administrative 
areas  was  that  they  would  supply  a superior  machinery 
for  the  appointment  of  scientific  officers,  whether 
medical  or  engineering,  of  high  and  special  qualifi- 
cations. The  committee  then  proceeded  to  argue  with 
great  force  against  the  illogical  and  unsatisfactory 
method  in  which  the  Commission  proposed  to  provide 
for  the  appointment  of  Health  Officers  (a  policy  since 
carried  out  -with  aggravated  evils  by  the  Local 
Government  Board),  and  insisted  upon  the  import- 
ance of  the  duties  of  such  officers.  They  adopted 
the  opinion  of  the  General  Board  of  Health  that  ‘ ‘ the 
occupation  of  a Medical  Officer  of  Health  will  not  usually 
be  inconsistent  with  his  devoting  a portion  of  his  time 
to  certain  other  professional  engagements  ; but,  where 
possible,  it  will  be  well  to  debar  him  from  the  private 
practice  of  his  profession ; first,  because  the  claims  of 
such  practice  would  be  constantly  adverse  to  those  of 
his  public  appointment,  the  duties  of  which  (especially 
at  times  of  epidemic  disease,  when  his  official  activity 


would  be  most  needed)  private  practice  coffid  scarcely 
fail  to  interrupt  and  embarrass ; secondly,  because  the 
personal  relations  of  private  practice  might  render  it 
difficult  for  him  to  fulffi  with  impartiality  his  frequent 
functions  of  complainant ; and  thirdly,  because,  with  a 
view  to  the  cordial  goodwill  and  co-operation  of  his 
medical  brethren,  it  is  of  paramount  importance  that 
the  Officer  of  Health  should  not  be  their  rival  in 
practice,  and  that  his  opportunities  of  admonitory  in- 
tercourse with  sick  families  should  not  even  be  liable 
to  abuse  for  the  purposes  of  professional  competi- 
tion.” For  these  reasons,  and  for  several  others  which 
will  be  found  in  their  report,  the  committee  proposed, 

‘ ‘ That  the  right  of  separate  appointment  by  munici- 
palities of  chief  health  officers  should  be  limited  to 
large  cities  and  towms,  the  authorities  of  which  might 
be  willing  (as  in  Liverpool)  to  render  their  health 
adviser  independent  of  private  practice,  by  a salary  which 
shall,  in  the  judgment  of  the  central  authority,  suffice 
to  secure  the  devotion  of  his  entire  time  and  thought  to 
his  public  duties.  All  other  towns  would  enjoy  the  ad- 
vantage of  superintendence  by  an  officer  of  the  same 
high  class,  appointed  by  a county  or  other  intermediate 
authority.  The  system  should  be  uniform  throughout 
the  country.”  Another  important  reason  for  the  ap- 
pointment of  County  Health  Superintendents,  equally 
independent  of  private  practice  and  of  local  caprice, 
may  be  here  incidentally  referred  to.  It  cannot  be 
doubted  that  a grave  difficulty  in  the  way  of  the  com- 
plete registration  of  infectious  disease  throughout  the 
country  is  the  fact  that  in  the  majority  of  sanitary  dis- 
tricts, as  at  present  constituted,  the  Medical  Officer  of 
Health,  to  whom  all  notifications  of  the  existence  of  in- 
fectious cases  must  of  necessity  be  referred,  is  a practis- 
ing* physician  as  dependent  upon  local  patients  as  those 
practitioners  who  would  have  to  report  their  cases  to 
him.  The  reluctance  of  these  latter  to  assent  to  such  an 
officer  becoming  acquainted  with  the  nature  and  extent 
of  their  practice  can  easily  be  imagined ; and  it  would 
seem  worthy  of  consideration  'uffiether  the  compulsory 
appointment  of  independent  Medical  Officers  of  Health, 
should  not  proceed  pari  passu  with  the  compulsory 
registration  of  infectious  sickness.  On  this  point  the 
Joint  Committee  reported  : — “While  we  perceive  with- 
satisfaction  that  the  Commission  recommends  the  regis- 
tration of  sickness,  we  doubt  whether  the  method 
thereof  should  be  whoUy  left,  as  proposed,  to  the  Eegis- 
trar- General,  without  insisting  upon  the  necessity  of 
considering  in  the  first  place  the  sanitary  needs  of  the 
localities  from  which  the  returns  are  collected,  and  in 
wffiich  they  ought  to  be  promptly  applied  to  local  sani- 
tary action.  It  is  in  regard  of  this  function  that  a 
skilled  and  comparatively  independent  Officer  of  Health 
becomes  indispensable.  A proper  machinery  for  the 
local  revision  of  mortuary  and  sickness  returns,  by  a 
skilled  and  independent  officer,  wmuld  be  provided  by 
vesting  the  appointment  of  the  chief  Health  Officers,  de- 
barred from  private  practice,  in  intermediate  authorities ; 
and  to  county  Justices,  it  may  be  observed,  the  Legisla  - 
ture has  committed  the  appointment  of  public  analysts.” 
Another  subject  proposed  for  discussion  by  the  Society 
of  Arts,  viz,,  that  of  the  advisability  of  strengthening 
the  administrative  organisation  of  the  Local  Government 
Board,  was  dealt  with  by  the  Committee.  They  re- 
ported, “It  is  obvious  that,  with  a sufficient  corps  of 
Chief  Health  Officers,  the  inspecting  staff  in  immediate 
connexion  with  the  central  authority  need  not  materially, 
if  at  all,  exceed  the  number  now  actually  employed  by 
the  various  central  departments,  which  are  to  be  con- 
solidated, we  hope,  under  one  Minister  of  Health. 
Without  a body  of  superior  Health  Officers,  either  many 
necessary  duties  of  superintendence  and  inspection  must 
remain  unperformed,  or  an  equally  numerous  body  of 
district  inspectors,  under  the  central  authority,  must  be 
appointed  to  execute  them,  at  a great  national  cost. 
Confining  our  remarks  to  the  existing  inspectorates, 
we  heartily  agree  with  the  Sanitary  Commission,  that 
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existence  of  County  Boards  would  tend  to  alter  the 
methods  of  business  of  the  Local  Groveming  Board  and 
its  relations  with  the  local  governing  bodiesof  thecountry. 
That  is  one  of  the  subjects  before  us  to-day,  and  that 
change  would  be  operative  on  the  institution  of  County 
Boards,  But,  in  my  opinion,  that  change  could  be  to  a 
large  extent  operated  and  effected  immediately,  and 
ought  to  be  effected.  I have  a very  distinct  opinion  as 
to  the  method  of  organisation  and  administration  of 
the  business  of  the  Local  G-overnment  Board.  My 
conceptions  were  founded  on  anti -centralising  notions, 
and  on  the  idea  that  you  must  deal  with  men  through 
m.ea — that  you  had  better  do  as  little  as  you  can 
through  correspondence,  and  that  you  had  better 
respect,  as  far  as  you  can,  the  individuality  and 
independence  of  those  with  whom  you  have  to  deal, 
and.  whom,  occasionally,  you  have  to  call  to  account. 
That  is  a subject  which  you  will  also  discuss  to- 
day, and  upon  which  I hope  you  may  find  it  within 
your  power  to  come  to  some  conclusion.  Lastly, 
not  to  detain  you  too  long,  there  are  still  two  wider 
aspects  of  this  question,  upon  which  I must  say  a final 
word.  The  first  is  the  educational  aspect,  to  which  I 
have  referred  already.  We  must  have  an  educated 
co-operation  of  individuals,  as  well  as  of  local 
governing  bodies,  if  we  are  permanently  to  have 
a thoroughly  well  administered  and  efficiently  applied 
sanitary  law.  The  law  of  health  should  form  part 
of  the  education  of  the  children  of  the  people.  If  you 
have,  in  some  future  time,  the  local  govemingbodyunder- 
taking,  as  one  of  the  normal  functions  of  local  govern- 
ment, the  education  of  the  children  of  the  locality,  it  will 
follow,  simply  and  easily,  as  a kind  of  logical  sequence, 
that  they  will  find  it  their  duty  to  teach  the  simple  law 
of  health  to  the  children  of  the  people.  And  in  another 
sense,  the  educational  aspect  of  this  question  is  of 
interest.  In  the  meantime,  self-governing  institutions 
are  themselves  an  education ; they  not  only  train  people 
to  self-government — which,  from  a political  point  of 
view,  is  of  the  highest  consequence — but  they  turn  them 
to  an  intelligent  and  active  interest  in  the  subject-matters 
with  which  these  local  governments  have  to  deal.  If 
you  could  rule  everything,  ex  cathedra,  from  the  centre, 
the  places  in  the  country  and  inhabitants  having  no 
concern  in  it,  and  having  only  to  submit  to  the  orders 
you  sent  out,  would  remain  imintelligent,  and  all 
your  sanitation  would  fail ; because,  whatever  you 
did  outside  the  house,  they  would  contrive  to  have 
constant  unsanitary  conditions  within  their  four  walls. 
But  having  local  institutions  of  a representative 
character,  we  should  respect  their  independence ; 
and,  with  regard  to  them,  you  must  have  some 
patience  whilst  they  are  learning  their  own  task ; they 
tend  to  educate  the  people  whilst  they  are  themselves 
learning  the  duties  which  they  have  to  perform.  The 
other  aspect  of  the  question,  and  a very  wide  aspect,  is 
the  political.  There  is  a growing  conviction  in  the 
minds  of  men  of  all  political  parties  and  sections  that 
the  duties  of  the  Imperial  Parliament  must  be  lightened. 
In  cue  sense.  Home  Rule  is  coming  to  be  a question  for 
England  and  Scotland,  as  well  as  for  Ireland  itself. 
Mo'w,  that  is  not  an  aspect  of  the  question  which  directly 
concerns  us  as  sanitary  reformers.  I simply  note,  for 
our  own  reflection,  that  we  may  keep  it  in  our  minds 
and  in  our  consciousness,  that  these  are  considerations 
which,  in  all  probability,  will  lead  to  larger  schemes  of 
local  government  in  connection  with  the  creation  of 
County  Boards  in  the  hands  of  the  present  administration 
than  they  would  necessarily  have  led  to  if  they  were 
simply  considering  the  question  from  our  point  of  view ; 
and  all  that  I have  to  say  upon  it  is  this,  that  should  it 
be  the  case — I am  not  very  sanguine  as  to  the  time,  and 
many  other  questions  press  on  the  G-ovemment  of  the 
day,  but  when  the  subject  does  come  to  be  dealt  with 
by  them,  I think  we,  as  sanitary  reformers,  may  rest 
perfectly  satisfied  in  this  conviction  and  consciousness, 
that  the  wider  the  scheme,  and  the  more  elevated  the 


point  of  view,  whatever  political  or  other  motives  may 
induce  such  enlargement— the  wider  the  scheme  of 
local  government  reform  which  may  be  passed  by  this 
or  any  succeeding  administration,  the  more  likely  is  it  i 
to  be  in  accordance  with  our  principles  and  objects  as 
sanitary  reformers.  I have  now  detained  you  quite 
long  enough  with  these  opening  remarks,  and  I mxist 
beg  you  now  to  allow  me  to  go  away  for  a short  time. 

Lord  Alfred  Churchill  here  took  the  chair,  and 
invited  discussion  on  the  first  point  in  the  j>rogramme. 

A Member  inquired  if  the  discussion  was  to  bear 
on  the  metropolis  or  not.  He  understood  that  it  chiefly 
bore  on  the  provinces  and  not  on  the  metropolis,  for  ' 
which  a separate  government  was  supplied. 

The  Chairman  said  it  was  a general  discussion,  apply- 
ing to  all  parts  of  the  kingdom,  although  separate 
considerations  applied  to  London. 

Mr.  Edwin  Chadwick,  C.B.,  submitted,  that  the  con- 
dition of  London,  owing  to  its  magnitude,  rendered  it 
ex]3edi.ent  that  it  should  be  discussed  separately. 

Mr.  Ernest  Hart  said  : — The  Society  of  Arts,  in  my 
opinion  most  opportunely,  has  decided  to  propose,  as  one 
of  the  questions  to  be  discussed  at  its  annual  Public 
Health  Conference  of  this  year,  the  constitution  and 
attributes  of  County  Boards.  No  debate  on  this  subject 
would  be  complete  without  a reference  to  the  arduous 
and  long- sustained  labours  in  this  regard  of  the  Joint 
Committee  of  the  British  Medical  Association  and  Social 
Science  Association,  with  the  secretarial  aid  of  Dr.  A. 

P.  Stewart.  I propose  therefore,  as  briefly  as  I may,  | 
to  indicate  the  opinions  at  which  that  committee  (of 
which  I have  been  from  the  first  a member),  after 
a most  careful  and  laborious  study  of  the  subject,  has 
arrived  on  the  subject  of  County  Boards.  Probably 
most  of  those  here  present  are  axvare  that  it  was  mainly 
at  the  instance  of  this  committee  (the  original  forma- 
tion of  which  was  the  happy  idea  of  Mr.  G.  W. 
Blastings,  M.P. ) that  the  Government  of  the 
day  was  induced  to  recommend  to  her  Majesty 
the  appointment  of  the  Royal  Sanitary  Commission. 
This  being  matter  of  history,  I need  not  dwell  upon 
it  at  length ; nor  need  I refer  to  the  valuable  assistance 
which  was  admittedly  given  to  the  Royal  Commis- 
sion by  the  committee.  I may  proceed  at  once  to  the 
extremely  important  and  exhaustive  paper  comment-  . 
ing  on  the  report  of  that  Commission  which  was  drawn 
by  the  Joint  Committee  for  presentation  to  the  annual 
meeting  of  the  British  Medical  Association  in  1871.  In 
this  report  I find  the  following  instructive  and  weighty 
passages,  which,  read  by  the  light  of  the  occurrence  of 
the  last  nine  years,  are  amply  proved  to  have  been 
true  prophecies  of  the  very  evil  which  we  have  now 
met  to  remedy.  “We  observe  that  the  Commis- 
sion proposes  to  preserve  and  confirm,  nay,  even  to 
augment  the  number  of,  existing  Local  Board  districts, 
under  what ; are  called  ‘urban’  authorities;  the  mini- 
mum population  of  these  districts  being  fixed  at  3,000. 
Now,  it  is  well  known  that  petty  elective  authorities  in 
small  separate  districts  are  apt  to  obstruct  rather  than 
forward  sanitary  improvement,  and  that  for  the  most 
part  they  render  any  uniform  and  efficient  system  of  ad- 
ministration almost  impossible.  This  fact  would,  we 
believe,  have  been  established  indisputably  by  proper 
local  inquiry.  Estimating  the  number  of  Local  Board 
districts  from  Parliamentary  returns — we  may  reason- 
ably conclude  that  the  surface  of  the  country  would 
soon  be,  if  it  be  not  now,  honeycombed  by  not  fewer 
than  1,000  limited  and  isolated  areas  under  ‘urban’ 
authorities.  [This  estimate  has  been  proved  to  be 
singularly  accurate.  There  are  now  as  nearly 
as  possible  a thousand  urban  sanitary  districts^  in 
England  and  Wales. — E.  H.]  Against  such  a project  i 
of  local  government,  we  strongly  and  earnestly  protest. 
We  infer,  not  only  from  the  evidence  taken  in  this ' 
inquiry,  but  from  well-known  facts,  that  ‘ intermediate 
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authorities,’  consisting  of  members  not  liable  to  be 
swayed  by  petty  interests  and  sordid  views,  would  be 
essential,  on  social,  sanitary,  and  economical  grounds, 
for  the  higher  purposes  of  sanitary  administration. 
And,  inasmuch  as  the  authorities  of  counties  have 
ah-eady  to  administer  and  enforce  the  law,  to  control 
institutions,  to  appoint  of&cers,  and  to  execute 
functions  connected  more  or  less  with  the  health  and 
safety  of  the  people,  we  deem  it  highly  desirable, 
either  that  the  powers  of  the  magistracy  (an  existing 
authority)  should  be  extended  so  as  to  comprehend 
the  care  of  the  public  health,  or  that  Boards,  represent- 
ing the  magistracy  and  ratepayers  in  due  proportion, 
should  be  constituted  for  the  direction  and  control 
of  local  sanitary  administration.  The  magistrates, 
would,  of  course,  continue  to  sit  as  ex-officio  members 
of  the  Boards  in  ‘ rural  ’ districts.  It  is  no  less 
reasonable  and  desirable  that,  if  the  division  into 
‘ urban  ’ and  ‘ rural  ’ is  to  be  maintained,  they  should 
take  the  same  position  on  the  future  Boards  for  the 
sanitary  management  of  urban  districts.  We  believe 
that  the  constitution,  mode  of  election,  and  duties  of 
Local  Boards,  whether  for  urban,  subm’ban,  or  rural 
districts,  should  be  uniform  tliroughout  the  pro\dnces 
of  England.  There  is  no  question  of  graver  import  or 
requiring  greater  attention  than  that  of  the  compulsory 
acquirement  of  land  by  local  authorities  for  certain  pur- 
poses essential  to  the  improvement  of  the  public  health. 
In  what  manner  and  on  what  conditions  local  authori- 
ties— whether  those  of  large  towns  or  those  which 
might  act  over  larger  areas — should  be  empowered  to 
pro\nde  sites  for  dwellings  of  labourers  and  artisans 
where  densely  populated  parts  of  towns  have  been  or 
may  be  demolished  for  purposes  of  public  health  , 
under  Mr.  Torrens’s  Act)— whether  such  authorities 
should  be  empowered  to  acquire  land  for  burial-grounds 
and  mortuaries,  for  ho.spitals  for  fevers  and  other  pesti- 
lences, for  disinfecting  estabKshments,  for  public 
slaughter-houses,  for  recreation -grounds,  as  well  as  for 
water-supply  and  for  sewage  utilisation — these  and  other 
like  questions  require  the  most  careful  consideration. 
For  all  these  purposes  and  many  others,  involving  both 
appeal  and  compulsion,  an  intermediate  authority  to 
consider  and  report  on  applications  of  local  authorities 
would  be  invaluable.  And,  moreover,  we  cannot  too 
strongly  urge  on  the  Legislature  the  necessity  of  limit- 
ing the  powers  and  functions  of  the  central  authority 
within  the  narrowest  bounds  consistent  with  effective 
action.  Not  only  should  local  impatience  of  interference 
be  considered  and  obviated  by  constitutional  means,  but 
a siiitable  authority,  intermediate  between  the  local  and 
central,  should  be  constituted  in  every  coimty  or  suf- 
ficiently large  area,  as  likely  to  be  more  cognisant  of  the 
wants  and  circumstances  of  every  smaller  district,  and 
better  able  to  judge  of  nrinute  details  inseparable  from 
the  daily  worlang  of  Local  Boards,  than  a Grovemment 
inspector.”  Tlie  last  important  reason  which  was 
adduced  by  the  committee  for  wider  administrative 
areas  was  that  they  would  supply  a superior  machinery 
for  the  appointment  of  scientific  officers,  whether 
medical  or  engineering,  of  high  and  special  quaJifi- 
cations.  The  committee  then  proceeded  to  argue  with 
great  force  against  the  illogical  and  unsatisfactory 
method  in  which  the  Commission  proposed  to  provide 
for  the  appointment  of  Health  Officers  (a  policy  since 
carried  out  wdth  aggravated  evils  by  the  Local 
Government  Board),  and  insisted  upon  the  import- 
ance of  the  duties  of  .such  officers.  They  adopted 
the  opinion  of  the  General  Board  of  Health  that  ‘ ‘ the 
occupation  of  a Medical  Officer  of  Health  will  not  usually 
be  inconsistent  with  his  devoting  a portion  of  his  time 
to  certain  other  profes.sional  engagements  ; but,  where 
possible,  it  wiU  be  well  to  debar  him  from  the  private 
practice  of  his  profession ; first,  because  the  claims  of 
such  practice  would  be  constantly  adverse  to  those  of 
his  public  appointment,  the  duties  of  which  (especially 
at  times  of  epidemic  disease,  when  his  official  activity 


would  be  most  needed)  private  practice  coffid  scarcely 
fail  to  interrupt  and  embarrass ; secondly,  because  the 
personal  relations  of  private  practice  might  render  it 
difficult  for  him  to  fulffi  with  impartiality  his  frequent 
functions  of  complainant ; and  thirdly,  because,  with  a 
view  to  the  cordial  goodwill  and  co-operation  of  his 
medical  brethren,  it  is  of  paramount  importance  that 
the  Officer  of  Health  should  not  be  their  rival  in 
practice,  and  that  his  opportunities  of  admonitory  in- 
tereourse  with  sick  families  should  not  even  be  liable 
to  abuse  for  the  purposes  of  professional  competi- 
tion.” For  these  reasons,  and  for  several  others  which 
will  be  found  in  their  report,  the  committee  proposed, 

‘ ‘ That  the  right  of  separate  appointment  by  munici- 
palities of  chief  health  officers  should  be  limited  to 
large  cities  and  towns,  the  authorities  of  which  might 
be  willing  (as  in  Liverpool)  to  render  their  health 
adviser  independent  of  private  practice,  by  a salary  which 
shall,  in  the  judgment  of  the  central  authority,  suffine 
to  secure  the  devotion  of  his  entire  time  and  thought  to 
his  public  duties.  All  other  towns  would  enjoy  the  ad- 
vantage of  superintendence  by  an  officer  of  the  same 
high  class,  appointed  by  a county  or  other  intermediate 
authority.  The  system  should  be  uniform  throughout 
the  country.”  Another  important  reason  for  the  ap- 
pointment of  County  Health  Superintendents,  equally 
independent  of  private  practice  and  of  local  caprice, 
may  be  here  incidentally  referred  to.  It  cannot  be 
doubted  that  a grave  difficulty  in  the  way  of  the  com- 
plete registration  of  infectious  disease  throughout  the 
coimtry  is  the  fact  that  in  the  majority  of  sanitary  dis- 
tricts, as  at  present  constituted,  the  Medical  Officer  of 
Health,  to  whom  all  notifications  of  the  existence  of  in- 
fectious cases  must  of  necessity  be  referred,  is  a practis- 
ing physician  as  dependent  upon  local  patients  as  those 
practitioners  who  would  have  to  report  their  cases  to 
him.  The  reluctance  of  these  latter  to  assent  to  such  an 
officer  becoming  acquainted  with  the  nature  and  extent 
of  their  practice  can  easily  be  imagined ; and  it  would 
seem  worthy  of  consideration  whether  tlie  compulsory 
appointment  of  independent  Medical  Officers  of  Health, 
should  not  proceed  pari  passu  with  the  compulsory 
registration  of  infectious  sickness.  On  this  point  the 
Joint  Committee  reported  : — “Wliile  we  perceive  with- 
satisfaction  that  the  Commission  recommends  the  regis- 
tration of  sickness,  we  doubt  whether  the  method 
thereof  should  be  wholly  left,  as  proposed,  to  the  Regis- 
trar-General,  without  insisting  upon  the  necessity  of 
considering  in  the  first  place  the  sanitary  needs  of  the 
localities  from  which  the  returns  are  collected,  and  in 
which  they  ought  to  be  promptly  applied  to  local  sani- 
tary action.  It  is  in  regard  of  this  function  that  a 
skilled  and  comparatively  independent  Officer  of  Health 
becomes  indispensable.  A proper  machinery  for  the 
local  revision  of  mortuary  and  sickness  returns,  by  a 
skilled  and  independent  officer,  would  be  provided  by 
vesting  the  appointment  of  the  chief  Health  Officers,  de- 
baiTed  from  private  practice,  in  intermediate  authorities ; 
and  to  county  Justices,  it  may  be  observed,  the  Legisla  - 
ture has  committed  the  appointment  of  public  analysts.” 
Another  subject  proposed  for  discussion  by  the  Society 
of  Arts,  viz.,  that  of  the  advisability  of  strengthening 
the  administrative  organisation  of  the  Local  Government 
Board,  was  dealt  with  by  the  Committee.  They  re- 
ported, “It  is  obvious  that,  with  a sufficient  corps  of 
Chief  Health  Officers,  the  inspecting  staff  in  immediate 
connexion  with  the  central  authority  need  not  materially, 
if  at  aU,  exceed  the  number  now  actually  employed  by 
the  various  central  departments,  which  are  to  be  con- 
solidated, we  hope,  under  one  Mini,ster  of  Health. 
Without  a body  of  superior  Health  Officers,  either  many 
necessary  duties  of  superintendence  and  inspection  must 
remain  unperformed,  or  an  equally  numerous  body  of 
district  inspectors,  under  the  central  authority,  must  be 
appointed  to  execute  them,  at  a great  national  cost. 
Confining  our  remarks  to  the  existing  inspectorates, 
we  heartily  agree  with  the  Sanitary  Commission,  that 


658 


JOUENAL  OF  THE  SOCIETY  OF  AET8,  June  18,  1880. 


sidered  to  be  beyond  the  scope  of  party,  and  wbicb 
bad  alike  received  the  sanction  of  men  sitting  on 
the  G-overnment  and  Opposition  sides  of  the  House— 
notwithstanding,  as  he  was  fully  persuaded,  that  the 
minds  there  represented  were  made  up  on  the  question — 
they  were  still  in  the  same  position  that  they  were  in 
1871 — projecting,  suggesting,  and  endeavouring  to  in- 
culcate, but  without  having  had  the  effect  of  altering, 
or  in  the  slightest  degree  improving  the  law.  The  time, 
therefore,  was  come  when,  instead  of  starting  or  en- 
deavouring to  ventilate  new  ideas,  they  should  draw  up 
and  formiffate  a series  of  conclusions  which  should  go 
forward  to  the  public  once  for  all  as  the  axioms  of  1880, 
which  it  would  never  be  necessary  for  them  to  re-open 
Of  re -discuss,  but  which  would  be  accepted  as  a point 
of  departure  for  future  sanitary  conferences.  That  was 
the  object  of  that  Conference.  It  was  thought  better 
to  ascertain  their  position — to  lay  down  the  lines  for 
future  progress,  and  expedient  to  review  that  which 
they  had  already  achieved  during  the  last  five  years, 
and  then  to  go  forward,  as  they  might  in  future  hope 
to  do,  upon  those  lines.  They  were  not  asked  to  pass  a 
resolution  in  favour  of  County  Boards  ; and  it  would  be 
turning  back  the  wheel  of  time  at  least  ten  years  to  do  so. 
In  fact,  the  Conference  of  1878  passed  a resolution — to 
which  attention  was  called  in  the  programme — which 
expressed  in  the  strongest  possible  way  the  unanimous 
opinion  of  the  then  Conferenee.  Although  that  was 
only  two  years  ago,  they  should  never  hark  back  to  a 
period  which,  in  the  annals  of  sanitary  progress,  he 
might  call  a century ; for  it  must  be  recollected  that 
sanitary  science  was  the  creation  of  the  last  25  years, 
and  that  the  advances  made  in  each  year  might  represent 
almost  a century  of  progress  in  other  matters.  What 
they  were  asked  to  do  was  to  express  an  opinion  as  to 
what  should  be  the  constitution,  the  objects,  and  the 
method  of  the  County  Boards  ; and  he  would  call 
attention  to  the  paragraph  marked  A,  “That  such 
County  Boards,  or  combinations  of  them,  should,  inter 
alia,  be  charged  with  the  conservation  of  rivers.”  He 
was  not  aware  that  that  idea  had  ever  been  brought 
•before  that  Conference.  They  had  heard  a great 
deal  about  Water-shed  Boards,  and,  at  a Conference 
last  year,  they  had  a very  important  discussion  on 
National  Water  Supply,  and  cognate  questions,  and  it 
was  suggested,  in  admirable  papers,  that  there  should 
be  Conservancy  Boards  and  Water-shed  Boards,  or 
organisations  of  that  sort,  for  the  purpose  of  the 
prevention  of  floods,  and  the  storage  of  water.  A 
Bin  was  brought  into  the  House  of  Lords,  and 
passed  through  a certain  stage,  which  proposed  to 
map  out  the  country  into  Conservancy  Boards  for  that 
purpose,  but,  for  reasons  he  need  not  further  discuss, 
that  proposition  came  to  an  untimely  end,  and  they  heard 
nothing  more  of  it.  Without  touching  on  political 
matters,  it  was  common  knowledge  that  there  was 
now  a new  Parliament;  and  it  was  with  reference 
to  that  new  Parliament  that  the  Executive  Committee 
determined  to  draw  up  this  programme,  so  that  by 
resolutions  based  upon  it  they  should  be  in  a position 
to  inform  the  mind  of  Parliament,  to  strengthen 
the  influence  of  men  like  Mr.  Stansfeld,  who,  they 
fondly  hoped,  would  occupy  a position  in  that  Parlia- 
ment which  would  enable  him  to  carry  into  effect  many 
of  those  admirable  suggestions  which  he  had  made  in  that 
room.  He  might  say  in  his  absence  what  he  should 
perhaps  have  hesitated  to  say  in  his  presence,  that  he 
considered  it  a most  fortunate  thing  for  the  country 
that  their  right  hon.  Chairman  was  a,t  that  particular 
moment  not  a member  of  the  Government ; for  had  he 
been,  his  mind  would  have  been  cribbed,  cabined,  and 
confined,  his  utterances  would  have  been  to  some 
extent  qualified,  and  he  would  have  felt  him- 
self constrained,  probably,  not  to  take  the  posi- 
tion he  occupied  so  well,  of  Chairman,  and  thus  they 
would  have  lost  the  opportunity  of  hearing  one  of  the 
most  admirable  summaries  and  expositions  of  the 


programme  that  could  have  been  made.  The  fact  that 
he  occupied  a high  position  in  the  House  of  Commons, 
and  was  listened  to  with  the  greatest  possible  respect 
on  all  these  subjects,  was  fortunate  in  every  sense  ; and 
by  arming  him  with  the  opinion  of  the  Conference,  he 
would  be  able  to  g*o  to  the  House  of  Commons  and  say 
to  the  representatives  of  the  nation,  ‘ ‘ These  are  no 
crude  theories  of  visionaries  or  speculative  philoso- 
phers ; they  are  the  recorded  opinions  of  practical 
experienced  men,  who  assemble  periodically  in  the 
metropolis  for  the  purpose  of  discussion  and  informa- 
tion, and  who  are  typical  representatives  of  the  public 
opinion  of  the  country.”  In  arming  Mr.  Stansfeld 
with  the  power,  they  were  practically  taking  the  very  ] 
best  course  to  force  upon  the  Legislature  those  amend- 
ments and  reforms  which  might  be  suggested.  As  he 
had  said,  they  had  not  yet  obtained  County  Boards,  • 
but  he  thought  they  were  on  the  eve  of  doing  so, 
because  there  were  many  minds  in  the  present  Parlia- 
ment which  might  be  for  this  purpose  described  as 
virgin  minds,  impressionable,  susceptible,  impartial 
minds  unfettered,  unclouded  by  prejudice,  or  narrow 
views.  They  had,  therefore,  arrived  at  that  particular 
crisis  in  the  national  and  Parliamentary  history,  when 
they  should  do  what  the  Duke  of  Wellington  said  was 
the  only  thing  to  be  done  at  the  battle  of  Waterloo,  at 
two  o’clock,  when  he  was  pressed  by  the  French,  namely, 
“keep  pegging  away.”  If  they  passed  those  resolu- 
tions, or  any  of  them,  in  the  form  suggested,  they  wordd 
achieve  the  object  they  all  had  in  view,  namely,  record- 
ing their  own  opinions,  influencing  public  opinion,  and 
through  public  opinion,  and  that  most  valuable  adjunct 
to  public  opinion,  the  daily  Press,  they  would  inform  the 
mind  of  Parliament,  and  relieve  the  champions  of  sani- 
tary progress  of  many  of  the  difficulties,  and  remove 
many  of  the  obstacles  which  had  hitherto  impeded  all 
legislation.  It  was  with  reference  to  that  mode  of  action 
that  he  wished  the  Conference  to  address  themselves  to 
their  task.  If  any  gentleman  objected  to  handing  over 
to  the  County  Boards  that  most  important  duty,  the  con- 
servation of  rivers,  let  him  say  so,  and  let  it  be  the  sub- 
ject of  discussion ; but,  on  the  other  hand,  if  no  one 
objected  to  it,  they  might  easily  draw  up  a resolution 
which  would  afflrm  the  suggestion  here  made.  If  the 
Conference  was  of  opinion  that  it  was  well  within  the 
limits  and  scope  of  a County  Board  that  they  should  be 
charged  with  the  conservation  of  rivers,  then  they 
arrived  naturally  at  the  second  snggestion,  that  they 
should  be  empowered  to  put  the  Rivers  Pollution  Act  in 
force.  After  the  exhaustive  and  admirable  exposition 
of  the  programme  by  the  Chairman,  he  should  content 
himself  with  calling  attention  to  these  suggestions  ; and 
he  was  satisfied  of  one  thing,  that  whatever  might  be 
the  result  of  the  legislation  of  the  last  20  years, 
however  excellent  the  statutes  might  be,  there 
was  something  yet  wanting,  and  that  was  the 
will  and  the  power  to  carry  them  into  execution. 

If  you  armed  a County  Board  with  the  power  to  put 
the  Rivers  Pollution  Act  into  force,  subject  to  certain 
modification  to  which  attention  would  be  called  to- 
morrow, he  thought  it  would  be  doing  good.  It  was 
an  excellent  statute,  as  it  was  at  first  framed,  but 
the  fact  was,  it  had  been  emasculated ; and  the  attention 
of  the  Conference  some  years  ago  was  called  to  the 
grave  defects  in  the  Act  by  his  friend  Mr.  'WiUis 
Bund.  The  difficulty  was  to  put  the  Act  in  force.  It 
could  only  be  done  with  the  consent  of  the  Imperial 
authority,  and  at  the  same  time  with  the  consent  of  the 
Local  Sanitary  Board,  who  acted  as  the  intermediary 
between  the  aggrievedindividualssuffering  from  the  pol- 
lution, and  the  Local  Government  Board.  That  at  once 
conflicted  with  the  principle  which  had  been  advocated 
again  and  again  as  essential,  not  only  to  political 
welfare,  but  to  the  progress  of  sanitary  reform,  the 
decentralisation  of  power.  Their  Chairman  showed  that 
in  1877  they  had  made  up  their  minds  on  that  point ; 

* and  inasmuch  as  the  Act  of  1876  reiterated,  in  its  most 
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offensive  form,  that  evil  of  which  so  much  complaint 
had  been  made,  namely,  the  handing  over  to  the 
Imperial  authority  in  Whitehall  powers  which  should 
have  been  long  ago  delegated  to  the  local  authorities, 
they  were  only  carrying  out  the  opinion  of  scientific 
men  by  this  suggestion.  If,  therefore,  they  would  give 
to  the"  County  Board  the  power  and  the  right,  at  the 
suggestion  of  an  aggrieved  person,  or  of  its  own 
motion,  to  put  the  Act  in  force,  and  send  men  to 
that  County  Board  who  were  true  representatives  of 
the  public  opinion  of  the  county,  they  would  have 
a Board  which  was  a representative  authority,  and  em- 
powered to  do  that  which  they  believed  to  be  necessary 
for  the  prosperity  of  the  community.  Next  came  the 
question  of  the  cost  of  proceeding  by  means  of  a county 
rate.  One  of  the  greatest  defects  in  the  Rivers  Pollution 
Act  was,  that  it  did  not  provide  in  any  satisfactory  way 
for  the  payment  of  the  costs.  Practically,  it  had  never 
been  put  into  application  at  all.  In  one  or  two  instances 
it  had  been  attempted  to  put  it  into  operation,  but  the 
expense  was  enormous.  Another  thing  was,  that  it  was 
not  worth  anybody’s  while  individually  to  put  it  into 
operation.  They  all  lamented  the  pollution  of  rivers  ; 
but  some  were  deterred  by  social  prejudice,  or  regard 
for  their  own  interests,  some  by  the  fear  of  en- 
coimtering  public  odium,  while  others  thought  they 
would  incur  heavy  expense.  The  other  difficulties 
arising  from  the  method  prescribed  by  the  Act,  added 
to  these,  had  rendered  it  practically  inoperative.  The 
next  and  most  important  head  was,  that  to  which  atten- 
tion had  already  been  called  by  the  Chairman,  that  such 
Boards  should  have  the  power  to  appoint  Health  Super- 
intendents in  each  country.  An  opinion  had  been  already 
expressed  at  the  Conference  in  1878  on  that  point,  and 
it  was  not  necessary  to  re-argue  it.  Of  one  thing 
there  could  he  no  doubt,  that  practically  there  was  no 
medical  inspection  or  superintendence  in  any  county. 
It  was  true  that  in  Warwick,  and  several  other 
counties,  men  of  high  position  had  been  appointed, 
with  good  salaries,  by  a union  of  particular  districts, 
upon  application  to  the  Local  Government  Board  for 
assistance  by  way  of  subsidy ; and  in  consideration  of 
their  paying  one-half  the  salary,  the  Local  Government 
Board  claimed  the  right  of  preventing  and  vetoing,  or 
sanctioning  and  confirming,  the  election  of  a particular 
officer.  That  was  the  oidy  approach  he  knew  to  what 
they  all  desired,  namely,  that  in  order  to  have  com- 
plete execution  of  sanitary  laws  in  any  county,  they 
must  give  the  local  medical  officers  the  advantage  of  an 
officer  superior  to  themselves  in  power,  and  in  the  ex- 
tent and  scope  of  his  jurisdiction,  appointed  by  an 
independent  body,  and  paid  out  of  the  county -rate,  who 
would  be  freed  from  aU  the  social  relations  which 
existed,  and  ever  must  exist,  between  a physician  and 
his  patients,  and  at  the  same  time  remunerated  upon 
a scale  worthy  of  the  talents  which  he  must  necessarily 
possess,  rendering  him  entirely  independent  of  aU 
those  weU-known  infiuences  which  tend  to  cripple 
the  energy  of  the  most  able  and  energetic  men 
everywhere. 

Mr.  Gould  (Kingston)  said,  as  the  County  Board  had 
been  so  much  referred  to,  he  should  like  to  ask  some 
explanation  as  to  the  constitution  of  it.  Would  it  be  by 
direct  representation  or  not  ? Mr.  Cresswell  said  they 
did  not  touch  the  political  question  ; they  left  that  for 
Parliament  to  settle. 

Mr.  Adolphe  Smith  desired  to  bring  under  the  notice 
of  the  Conference  some  special  experience  he  had  been 
able  to  acquire  with  regard  to  methods  of  inspection. 
Mr.  Cresswell  had  properly  remarked  that  the  Rivers 
Pollution  Act  was  a dead  letter.  Now,  in  the  first 
paragraph  of  the  programme.  Article  4,  the  question 
of  local  government  inspection  was  referred  to,  and  he 
wished  to  point  out  what  was  done  in  Paris  by  the 
French  authorities  to  insure  efficient  inspection,  and 
the  carrying  out  of  sanitary  laws.  His  opinion  was 


that  if  they  created  these  County  Boards,  which  would 
be  a kind  of  local  centralisation,  they  would  not  avoid 
altogether  the  danger  of  imperfect,  insufficient,  and 
incorrect  sanitary  reports,  unless  there  were  some  special 
means  of  checking  these  reports ; and,  therefore,  he 
thought  it  might  be  useful  to  state  what  was  done  in 
Paris  to  insure  that  result.  The  system,  in  a few  words, 
was  this.  With  regard  to  unwholesome  industries,  the 
inspector  was  nominated  by  the  Prefect  of  Police,  and 
it  was  generally  arranged  that  he  did  not  live  in,  and 
had  no  connection  with,  the  district  he  had  to  inspect. 
Thus,  if  he  had  to  inspect  the  north-east  of  the  town, 
he  would  probably  have  his  home  and  connections  in  the 
south-east.  He  received  from  his  central  authority  an 
order  to  inspect  such  and  such  a factory  or  river,  but 
when  he  went  to  that  factory  or  river  he  did  not  know 
whether  he  was  going  to  write  an  original  report  upon 
it,  or  check  the  report  which  some  one  else  had  made 
before  him,  and  when  he  concluded  it  he  did  not  know 
whether  another  inspector  would  not  be  sent  to  follow 
his  footsteps.  He  simply  went  to  the  place  and  re- 
corded what  he  saw,  without  knowing  what  check 
would  be  exercised  upon  him.  Hence  these  men  dare 
not  commit  an  inaccuracy,  and  no  amount  of  local 
influence  could  persuade  them  to  fail  noticing  any  abuse. 
In  the  reform  now  proposed,  the  inspector  working  for 
a District  Board  might  fail  in  his  duty  if  not  controlled 
by  the  central  County  Board,  but  he  did  submit  to  the 
meeting  that,  for  the  efficient  carrying  out  of  sanitary 
laws,  particularly  when  the  inspectors  and  officials  were 
under  local  influence,  and  were  chosen  from  the  locality, 
and  could  not  but  be  slightly  partial  towards  certain 
indi\dduals  in  that  locality,  one  of  the  advantages  of 
centrahsation  would  be  to  exercise  some  sort  of  check 
over  the  inspectors. 

Dr.  Bond  (Gloucester)  asked  if  the  Executive  Com- 
mittee were  prepared  with  any  resolutions  to  formffiate 
the  views  which  had  been  laid  down  in  the  programme. 
At  a previous  Conference  he  had  drawn  attention  to 
the  desirability  of  this  being  done,  which  had  prevented 
a great  deal  of  desultory  discussion,  and  greatly  facili- 
tated those  who  were  present  coming  to  a speedy  con- 
clusion, and  getting  through  the  business  in  a more 
rapid  and  satisfactory  way.  If  the  Executive  were 
prepared  with  such  resolutions,  it  would  be  desirable  to 
bring  them  forward. 

The  Chairman  said  the  committee  had  not  prepared 
any  distinct  resolutions,  as  they  thought  it  would  be 
better  to  allow  such  to  arise  naturally  out  of  the  discus- 
sion. 

Dr.  Bond  asked  if  it  were  proposed  that  the  resolu- 
tions should  be  deferred  to  the  end  of  the  meeting,  be- 
cause he  thought  that  course  was  objectionable. 

Mr.  Alcock  (Sunderland)  suggested  that  they  might 
take  the  resolutions  read  out  by  Mr.  Hart,  as  they  con- 
tained a very  full  definition  of  what  probably  the  Con- 
ference wonld  desire  to  pass,  and  it  would  be  much 
better  to  have  something  definite  before  them  than  for 
each  speaker  to  be  wandering  over  the  whole  subject. 
He  would  beg  leave  to  propose  the  first  one  : — “ That  the 
existing  division  of  the  country  into  urban  and  rural 
districts  does  not  enable  local  authorities  to  fulfil  their 
obligations  in  the  most  effective  manner.”  He  should 
prefer,  however,  to  say,  “ That  the  existing  division  of 
the  country  of  urban  and  rural  districts,”  because  he 
thought  it  would  be  clearer.  There  could  hardly  be  two 
opinions  that  the  present  system  was  unsatisfactory, 
although  there  might  be  a difference  of  opinion  whether 
the  same  law  should  apply  in  its  entirety  to  urban  and 
rural  districts.  He  agreed  with  Mr.  Chadwick,  that  it 
would  be  of  little  use  passing  resolutions  there,  unless 
they  could  carry  the  opinion  of  the  local  districts  with 
them,  but  virtually  that  had  been  done  to  a great 
extent.  Within  the  last  ten  years  they  had  made  con- 
siderable progress.  In  1872,  the  country  was  mapped 
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out  into  urban  and  rural  districts,  and  there  was  no 
portion  which  was  not  made  into  a sanitary  district 
without  a specific  sanitary  authority  having  charge 
of  it.  In  so  doing,  the  Government  of  the  day  adopted 
what  he  believed  would  be  found  to  be  a very  proper 
commencing  unit,  namely,  the  Union.  Outside 
municipal  boroughs,  the  Union  was  adopted  as 
the  Local  Government  area,  and  the  different  Boards 
of  Guardians  had  been  formed,  in  great  measure, 
into  the  local  governing  bodies.  The  tendency 
ought  to  be  to  make  them  governing  bodies  for  all  local 
government  purposes,  and  the  result  of  that  had  been 
this,  that  the  mind  of  the  country  had  been  educated  to 
see  that  the  unit  of  area  ought  to  be  extended  from  the 
parish,  which  used  to  be  the  unit.  Since  Boards  of 
Guardians  had  been  empowered  to  carry  out  these 
various  mattters,  there  had  been  Conferences  held 
locally,  at  which  these  matters  had  been  discussed. 
The  country  was  almost  entirely  divided  into  dis- 
tricts in  winch  Poor-law  Conferences  were  annually 
held,  and  at  which  the  whole  subject  of  local  govern- 
ment was  brought  forward.  He  had  the  honour  of 
belonging  to  the  Poor-law  Conference  for  the  four 
northern  counties,  which  met  every  year,  and  took  up 
these  various  subjects,  and  had  passed  a resolution  on 
this  very  subject  of  County  Boards.  These  Conferences 
had  furthered  the  question  very  considerably,  and  con- 
vinced the  public  mind  that  there  ought  to  be  some 
representative  authority  for  county  piu’poses.  They 
had  also,  many  of  them,  passed  resolutions  that  the 
Union  was  the  best  unit  of  area.  Bearing  in  mind 
that  the  different  parts  of  the  country  were  represented 
by  delegates  who  had  opportunities  of  considering  the 
same  question  from  different  points  of  view,  he  thought 
they  were  now  in  a position  to  adopt  resolutions  which 
might  probably  have  a considerable  effect,  and  he 
would,  therefore,  move  the  first  resolution,  with  the 
slight  alteration  he  had  mentioned. 

The  Chairman  said  he  thought  these  resolutions  were 
very  good,  but  they  went  rather  too  much  into  detail, 
and  suggested  they  should  rather  adopt  the  first  para- 
graph of  the  programme  as  a resolution. 

Mr.  Alcock  said  there  might  be  considerable  differ- 
ence of  opinion  on  a resolution  like  that.  It  went  quite 
as  much  into  detail,  and  mentioned  specific  objects, 
whereas  these  resolutions  of  Mr.  Hart’s  suggested  simply 
that,  so  far  as  practicable,  all  the  purposes  of  local 
government  should  be  dealt  with  by  the  County  Board. 
That  was  quite  sufficiently  definite  without  going  into 
specific  questions  of  pollution  of  rivers,  and  other  like 
questions. 

Mr.  Gould  suggested  that  they  should  proceed  as  the 
programme  stood,  first  asserting  the  general  principle, 
and  then  taking  up  subjects  A and  B. 

Dr.  Robinson  (Hover)  submitted  the  following  reso- 
lution:— “That,  in  the  opinion  of  this  Conference,  it  is 
desirable  that  County  Boards  should  be  established 
throughout  the  country,  having,  amongst  other  func- 
tions, the  duty  of  being  charged  with  the  administra- 
tion of  existing  Acts  of  Parliament  with  relation  to  the 
public  health,  the  conservation  of  rivers,  the  manage- 
ment of  roads,  and  education.” 

Dr.  Bond  said  this  discussion  showed  the  inexpediency 
of  not  having  resolutions  drawn  up.  He  was  willing 
to  second  Hr.  Robinson’s  proposition,  but  he  must  con- 
fess it  introduced  a subject  entirely  novel,  namely,  that 
of  education,  which  really  required  a good  deal  of  con- 
sideration. Before  endorsing  that,  he  should  like  to 
see  how  it  was  going  to  work. 

The  Right  Hon.  J.  Stansfeld  returned,  and  resumed 
the  Chair. 

Mr.  Alcock  said  to  include  the  conservation  of 
rivers  was  a thing  open  to  considerable  doubt,  because 
you  could  not  coirfine  a river  to  a county.  He 


thought  it  would  be  much  better  to  adopt  the 
words  which  Mr.  Hart  told  them  had  been  very 
carefiilly  considered,  and  say  that  the  division  ought 
to  be  for  sanitary  and  other  purposes  of  local 
government,  which  included  everything  as  far  as 
practicable  to  put  into  the  hands  of  a County  Board. 
A Conference  like  that  could  not  go  into  questions  of 
detail,  such  as  education,  and  conservation  of  rivers,  and 
it  would  be  far  better  to  adopt  general  words,  which 
included  all  the  purposes  of  local  government,  so  far  as 
those  were  practicable  to  be  entrusted  to  the  care  of  a 
County  Board.  He  would  move  that  those  words  be 
substituted  for  the  specific  subjects  mentioned  in  the 
resolution. 

The  Chairman  said  if  any  serious  doubt  or  difference 
of  opinion  existed,  it  would  be  better  to  leave  out  a 
specific  reference  to  the  conservancy  of  rivers,  but  he 
(hd  not  go  with  the  criticism  he  had  just  heard.  He 
objected  to  the  multiplication  of  areas  and  governing 
bodies,  and  to  the  crossing  of  areas,  and  to  the  clash- 
ing of  jurisdictions.  It  was  of  great  importance  to 
have  a system  applyiilg  to  the  whole  country  for  all 
purposes,  and  he  did  not  think  there  would  be  any 
difficulty  in  dealing  with  the  question  of  the  con- 
servancy of  rivers  through  County  Boards.  It  was 
true  that  you  ought  to  have  the  conservancy  of  the 
whole  course  of  a river  in  the  hands  of  one  Board, 
and  where  that  was  not  within  one  county,  thc^ 
case  would  be  met  by  two  or  more  neighbouring 
County  Boards  forming  a joint  committee,  for  the 
purpose  of  looking  after  the  rivers  within  their 
respective  areas.  He  strongly  urged  the  Conference 
to  bear  in  mind  that  it  was  desirable,  in  drawing 
a perfect  system  of  local  governing  authority  for 
these  administrative  areas,  not  to  create  purely 
scientific  areas,  but  to  accept  those  local  government 
areas  which  were  a part  of  the  system  as  a whole.  It 
would  not  be  necessary  that  the  whole  area  of  two  or 
three  counties  should  form  an  area  for  conservation  of  a 
particular  river.  AU  that  would  be  required  would  be 
that  the  authority  should  be  an  authority  constituted 
by  those  various  County  Boards. 

Mr.  Alcock  said  he  had  not  opposed  the  question  of 
conservancy  being  entrusted  to  County  Boards ; all  he 
said  was  that  it  was  not  desirable  to  specify  minutely 
any  particular  subject  of  local  government.  The  desire 
was,  so  far  as  pracicable,  to  place  aU  local  government 
in  the  hands  of  the  County  Board,  and  he  proposed  to 
put  that  into  so  many'  words,  instead  of  specifying  each 
subject. 

Dr.  Robinson  said  the  substance  of  his  resolution  was, 
that  this  Conference  is  of  opinion  that  County  Boards 
should  be  established,  and  he  desired  to  affirm  that 
principle,  and  that,  among  other  functions  they  should 
have  to  perform,  should  be  those  for  the  purpose  of 
administering  the  existing  laws  with  relation  to  health, 
the  conservancy  of  rivers,  and  the  management  of 
roads.  He  had  no  objection  to  omit  the  word 
“education.” 

The  Chairman  asked  if  he  had  any  objection  to  adopt- 
ing the  more  general  formula. 

Dr.  Robinson  said  no ; he  would  omit  the  specific 
words. 

Dr.  Bond  said  the  desirability  of  appointing  County 
Boards  had  been  generally  recognised.  What  they 
desired  to  do  was  to  call  attention  to  the  desirability,  in 
legislating  on  the  subject,  of  giving  those  Boards  certain 
powers  with  reference  to  local  administration.  If  they 
did  that,  they  did  practically  aU  they  could.  He  had 
ventured  to  draft  a resolution,  which  he  thought  met 
that  view,  namely,  “ That  the  attention  of  her  Majesty’s 
Government  be  respectfully  invited  to  the  desirability, 
in  any  legislation  for  the  appointment  of  County 
Boards,  of  giving  to  such  Boards  the  largest 
powers,  for  the  purpose  of  consolidating,  har- 
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monising,  and  economising  administration  in  all 
1 matters  of  local  government  ■within  their  districts.”  If 
they  could  only  succeed  in  drawing  the  attention  of  the 
Government  to  that  aspect  of  the  question,  they  -w'ould 
i have  done  aU  they  really  -wanted.  The  Government 
' woidd  take  the  troxtble  to  acquaint  itself  with  the  direc- 
j tions  in  which  that  consohdation  could  bo  effected. 

' There  was  now  a great  deal  of  conflict  of  action  which 
I might  be  prevented,  if  some  legal  organisation,  such  as 
a County  Board,  existed  for  the  purpose.  He  would 
really  press  on  the  Conference  the  desirability  of  giving 
the  resolution  the  larg*est  possible  scope. 

Mr.  Alcock  suggested  they  should  leave  it  to  the 
Chairman  to  draft  a resolution,  and  submit  it  at  a later 
period.  They  had  already  resolved,  on  a previous  occa- 
sion, that  County  Boards  were  desirable,  and  he  thought 
they  might  go  further  this  time,  and  urge  upon  the 
Government  the  necessity  at  the  earhest  possible 
moment  of  introducing  and  passing  a Bill  for  the  estab- 
lishment of  County  Boards. 

The  Mayor  of  Exeter,  as  the  representative  of  a large 
Local  Board,  -wished  to  inquire  how  far  it  was  intended 
to  interfere  -with  the  present  Local  Boards — whether  the 
County  Boards  would  absorb  the  smaller  or  all  the  Local 
Boards. 

The  Chairman  said  he  should  say  certainly  not.  He 
could  not  say  what  was  the  mind  of  every  member  of 
the  Conference  on  the  subject,  hut  he  believed  that  if 
County  Boards  were  established,  and  they  were  set  to 
work  with  enough  to  do  to  begin  with,  the  tendency  of 
the  future  would  be  that  they  would  aggregate  to  them- 
selves some  functions  now  exercised  by  inferior  jurisdic- 
tions. But  that  would  he  a work  of  time.  He  did 
not  think  it  was  ever  intended  that  any  County 
Board  should  take  the  whole  local  goveniment  of  the 
county,  except  the  local  government  of  the  towns,  into 
their  hands,  for  that  would  be  centralisation  under 
another  aspect.  He  was  strongly  disposed  to  discourage 
the  multiplication  of  small  local  government  areas,  but 
he  saw  no  reason  why  those  at  j)resent  existing  should 
not  continue.  There  would  be  plenty  for  County 
Boards  to  do  without  interfering  with  them.  Certain 
relations  might  become  established  between  the  sub- 
ordinate Board  and  the  Coimty  Board,  and  it  might  end 
in  the  County  Board  exercising  some  of  the  supervising 
functions  now  exercised  by  the  Local  Government  Board 
itself ; hut  all  these  things  would  be  matter  of  growth. 

Mr.  Day  (Reading)  said  that  question  did  not  come 
within  the  scope  of  the  Conference,  but  lay  -within  the 
jurisdiction  of  Parliament. 

The  Conference  then  adjourned  for  luncheon.  On 
resuming. 

The  Chairman  said  the  resolution  was  now  being 
written  out,  and  while  that  was  being  done,  he  -would 
make  one  remark  in  reference  to  a suggestion  made  that 
morning,  that  it  would  have  been  well  if  the  Executive 
had  prepared  a series  of  resolutions.  After  considera- 
tion, they  did  not  adopt  that  course,  because  they 
thought  it  was  more  respectful  and  fairer  to  the  Confer- 
ence to  put  a programme  before  it,  and  let  the  resolutions 
be  the  outcome  of  their  o-wn  discussion,  and  he  hoped  the 
result  would  show  they  had  been  right.  The  resolution 
would  he  partly  general  and  partly  specific.  Of  course, 
they  might  omit  the  latter  part,  but  he  should  recommend 
them  to  adopt  it.  He  desired,  besides  the  statement  of 
the  importance  of  instituting  County  Boards  -with  the 
feast  possible  delay,  and  constructing  them  on  the 
largest  possible  lines,  that  they  should  direct  pointed 
attention  to  one  particular  subject,  the  question  of  the 
conservancy  and  prevention  of  pollution  of  rivers.  There 
-was  a scientific  conception  that  you  ought  to  have  for 
I the  conservancy  of  rivers  water-shed  authorities,  and  it 
I was  a true  scientific  idea,  because  if  you  wanted  to  deal 
■with  a river  you  could  do  it  best  by  an  authority  dealing 
with  it  throughout  its  whole  course  But  when  scientific 


men  proposed  a water-shed  authority,  they  should  recol- 
lect that  there  were  two  sides  to  the  question.  They 
had  not  only  to  think  what  was  the  best  area  for  this 
particular  purpose,  but  also  what  bearing  the  institution 
of  authorities  on  that  particular  area  would  have  on  the 
whole  system  of  local  government  in  the  country.  There 
could  be  no  greater  object  than  to  build  up  the  most  perfect 
system  of  local  government.  If,  therefore,  they  should  con- 
stitute the  water- shed  authority  through  the  medium  of 
an  existing  or  to  be  constituted  local  authority,  that 
was  clearly  an  advantage.  Practically,  there  were  two 
courses.  Parliament  might  divide  the  country  into 
certain  water-shed  districts,  and  might  create  entirely 
new  authorities  in  each  of  them  for  the  conservancy  of 
rivers  within  that  water- shed,  or  might  say  it  would 
refer  this  matter  to  the  County  Boards,  giving  them 
power  to  unite  for  the  purpose  of  constituting  amongst 
themselves  the  water- shed  authorities  of  the  future. 
That  would  be  going  on  the  lines  of  the  Act  for  which 
he  was  responsible,  the  Local  Government  Act.  When 
that  Act  was  passed,  he  could  not  form  County  Boards, 
but  he  endeavoured  to  lead  the  way  to  it,  by  introducing 
clauses  which  facilitated  the  union  of  urban  or  rural 
sanitary  authorities  for  certain  purposes,  for  which  a 
larger  area  was  preferable  to  the  area  of  those  particular 
authorities  ; and  under  that  clause,  and  the  one  regu- 
lating the  appointment  of  Medical  Officers  of  Health, 
there  were  at  present  a certain  number  who  were  prac- 
tically appointed  for  the  county  at  large.  Extending 
that  idea,  having  constituted  County  Boards,  if  you  got 
a function  for  which  the  area  of  the  county  was  not 
large  enough,  then  amalgamating  the  counties,  or 
giving  the  County  Boards  the  power  of  combining  from 
amongst  themselves,  you  got  the  new  authority  for  the 
new  and  larger  area.  His  view  would  be,  that 
County  Boards,  or  combinations  of  them,  should,  in 
preference  to  newly  created  authorities,  be  charged  with 
the  conservancy  of  rivers  and  so  forth.  All  he  asked 
them  to  do  was  to  assert  the  importance  and  advantage 
of  respecting  the  system  of  local  government,  which  they 
hoped  to  complete  by  the  creation  of  the  County  Board, 
and  to  create  a new  and  larger  -water-shed  authority, 
with  some  kind  of  regard  to  that  system.  With  that 
rfew  he  had  prepared  the  following  resolution  : — 

“This  Conference  confirms  the  resolution  passed  by 
the  Conference  of  1878,  in  favour  of  the  constitution“of 
County  Boards  to  conduct  the  ordinary  administrative 
and  financial  business  of  the  county. 

“ This  Conference  is  further  of  opinion  that  such  re- 
presentative County  Boards  should  be  instituted  with 
the  least  possible  delay,  and  that  the  functions  entrusted 
to  them,  and  the  powers  conferred  upon  them,  should  be 
wide  and  full,  and  conceived  in  the  view  of  enlarging, 
elevating,  and  re-in-vigorating  the  principle  of  local  self- 
government  in  this  country  ; and,  further,  it  is  the 
opinion  of  this  Conference  that  such  County  Boards,  or 
combinations  of  them,  in  preference  to  newly-constituted 
authorities,  should  be  charged  with  the  conservancy  of 
rivers,  including  the  prevention  of  fioods,  the  storage  of 
water,  and  the  preservation  of  rivers  from  pollution. 
And,  lastly,  that  such  County  Boards  should  also  be 
charged  with  the  appointment  of  County  Health  Super- 
intendents in  each  county.” 

Professor  Way,  as  a member  of  the  first  Rivers 
Pollution  Commission,  said  he  could  not  fail  to  be  struck 
with  the  difficulty  and  mischief  attached  to  the  sub- 
dmded  administration  of  rivers.  Nothing  could  be 
more  palpable  than  that  a river  should  not,  by  any 
possibility,  he  brought  imder  divided  administration. 
And,  therefore,  he  confessed,  when  the  proposition  to 
make  County  Boards,  which  could  not  by  any  possibility 
have  the  same  areas  as  the  rivers  and  their  tributaries, 
was  put  forward,  it  struck  him  that  there  would  be  a 
conffict  of  administration  after  a time,  and  that  the 
rivers  could  not  be  properly  arranged  imder  that  system ; 
but  directly  the  Chairman  proposed  what  he  might  call 
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the  federation  of  those  Boards  for  that  purpose,  he  saw 
the  difficulty  was  at  an  end,  and  the  proposal  to  make 
the  specific  recommendation  that  combinations  of  those 
Boards  within  the  water- shed  area  should  be  the  con- 
trolling power  for  the  rivers,  met  any  difficulty  that 
might  be  raised.  He,  therefore,  should  have  much 
pleasure  in  seconding  the  resolution. 

Dr.  Bond  said,  as  he  had  made  the  remark  to  which 
the  Chairman  had  just  referred,  as  to  the  desirability  of 
some  specific  resolution  being  put  before  the  meeting, 
he  wished  to  say  now  that  he  felt  they  were  very  much 
indebted  to  the  Chairman  for  having  Rafted  the  resolu- 
tion in  the  form  in  which  it  was  now  put.  It  was 
something  tangible,  and  expressed,  he  believed,  the 
general  opinion  of  the  meeting.  He  did  not  take  any 
objection  to  it,  but  he  would  point  out  one  aspect  which 
might,  to  a certain  extent,  weaken  its  influence,  namely, 
the  specific  reference  made  to  the  powers  which  Coxmty 
Boards  should  exercise  in  dealing  with  the  jurisdiction 
of  rivers,  which  might  to  some  minds  suggest  the  fact 
that  that  was,  if  not  the  only,  at  any  rate  one  of  the 
most  important,  sub  j ects  with  which  County  Boards  would 
deal.  He  need  not  point  out  that  there  were  other 
matters  connected  with  the  relation  of  sanitary  authori- 
ties to  one  another  which  very  much  required  the  inter- 
vention of  some  such  body  as  a County  Board,  for  the 
simple  reason  that  they  were  not  discharged  at  all  by 
the  Local  C-ovemment  Board,  or  not  in  such  a way  as 
to  give  satisfaction.  There  was  the  whole  question  of 
the  co-ordination  and  relation  of  authorities  to  one 
another,  with  reference  to  drainage  and  the  powers  of 
outlet  which  one  sanitary  authority  could  be  called  upon 
to  give  another,  questions  with  regard  to  the  mutual 
rateability  of  areas  for  drainage  purposes,  questions  of 
the  establishment  of  infectious  hospitals,  and  numerous 
other  points  on  which  it  seemed  to  him  that  a County 
Board  could  intervene  with  very  great  advantage  ; and 
he  only  suggested  that,  not  with  a view  of  leading  to 
the  exclusion  of  any  reference  to  the  rivers,  but  simply 
with  a view  of  getting  the  meeting  to  consider  whether 
it  was  desirable  to  refer  to  the  question  of  conservancy, 
without,  at  any  rate,  coupling  with  it  a reference  to 
drainage  and  other  matters,  which  might  indicate  to 
anyone  who  perused  the  resolution  that  that  was  not  by 
any  means  the  only  or  most  important  question  to  be 
considered.  On  a question  of  public  health,  he  did  not 
think  it  was  the  most  important,  for  he  thought  there 
was  a far  larger  amount  of  life  sacrificed  unnecessarily, 
for  want  of  proper  organisation  in  other  ways,  than  arose 
from  the  pollution  of  rivers.  He  hoped  they  would 
pass  a resolution  which  the  Chairman  would  be  able  to 
use  in  bringing  pressure  to  bear  on  the  G-overnment. 

Professor  Way  hoped  that,  in  spite  of  what  had  been 
said,  the  question  of  rivers  conservancy  would  be 
retained.  The  sole  object  of  introducing  the  mention 
of  that  was  that  it  was  one  which  had  to  be  done  in 
some  kind  of  combination;  that  was  the  only  reason 
why  it  was  specifically  mentioned.  All  other  questions, 
such  as  hospitals  and  health  generally,  were  questions 
which  would  come  individually  under  the  County 
Boards. 

Mr.  Owen  (Exeter)  said  there  was  a term  used  in  the 
resolution  of  which  he  should  be  glad  to  have  some 
explanation.  It  proposed  that  certain  powers  should 
be  given  to  County  Boards,  in  preference  to  newly- 
constituted  authorities.  What  did  that  term  mean  ? 

The  Chairman  said  it  meant  this — the  question  of  the 
conservancy  of  rivers  had  been  inquired  into,  and  the 
recognised  opinion  was  that  the  only  true  remedy  for 
the  inconveniences  and  evils  now  existing  lay  in  the 
constitution  of  water- shed  authorities ; but  it  had  not 
occurred  to  those  who  investigated  the  question  to  say 
anything  about  the  constitution  of  these  water- shed 
authorities,  except  that  they  should  be  constituted  with 
regard  to  certain  water-shed  areas.  What  he  desired 
the  Conference  to  lay  down  was,  that  whilst  fixing  upon 


the  area  purely  with  a view  to  the  exigencies  of  the  case, 
they  had  better  construct  the  governing  body  through 
the  County  Boards,  so  as  not  to  introduce  confusion. 
With  regard  to  Dr.  Bond’s  suggestion,  what  Professor 
Way  said  was  quite  true.  If  it  were  worth  while,  they 
might  say,  that  such  Cormty  Boards,  or  combinations  of 
them,  in  preference  to  newly -constituted  authorities, 
should  be  charged  with  any  functions  needing  an  area 
more  extensive  than  the  county.  The  only  object  of 
specifying  the  rivers  preservation  was,  that  that  was  a 
matter  which  required  an  authority  extending  over  two 
or  more  counties,  or  parts  of  counties ; and  if  there  were 
any  other  functions  which  it  was  worth  while  to  mention 
in  that  connection,  it  might  come  in  there  ; but  he  did 
not  know  that  there  were.  As  to  the  functions  which  the' 
County  Board  should  take  upon  itself  within  the  county, 
it  was  met  by  the  large  general  words  which  were  used 
concerning  the  importance  of  enlarging,  elevating,  and 
reinvigorating  the  principle  of  local  self-government. 

Dr.  Bartlett  said,  when  the  Chairman  observed 
that  the  water- shed  area  might  contain  two  or  possibly 
more  county  authorities',  or  portions  of  them,  he  con- 
ceived that  there  a dividing  line  might  occur,  which 
was  so  strongly  spoken  against  in  the  opening  address. 
If,  for  instance,  the  water -shed  areas  were  not  entirely 
contained  in  two  or  more  counties,  or  if  the  counties 
were  not  to  be  made  integral  portions  of  the  water- 
shed area,  all  those  difficxdties  arose,  where,  in 
one  portion  of  the  county  authorities,  the  water- shed 
authority  was  co-terminous,  and  another  where  it  was 
not.  There,  again,  came  in  the  question  of  rating  in 
one  district  and  rating  in  another ; hence  the  funda- 
mental principle  on  which  to  act  would  be  still  to  map 
out  what  the  necessary  water-shed  areas  were,  and  then, 
from  that  amount  of  geographical  position  so  ascer- 
tained, to  be  able  to  subdivide  it  into  units  of  counties. 
That  shordd  be  so  done  as  to  give  the  largest 
possible  area  compatible  with  proper  regulation;  but 
he  apprehended  considerable  difficulty,  in  the  first 
place,  if  the  water- shed  was  not  exactly  equal  to  so 
many  county  areas.  If  there  were  any  overlapping 
portions  of  counties  which  were  within  one  water -shed, 
while  another  was  within  another,  there  would  be 
retained  that  same  misfortune  which  already  existed  in 
overlapping  authorities.  At  the  present  time  that  was 
exactly  what  occurred,  and  wherein  the  largest  amount 
of  mismanagement  was  sure  to  occur.  Take  Norwood, 
for  instance.  One  portion  drained  down  to  Croydon, 
and  the  other  portion  into  the  metropolitan  district. 
One  portion  was  in  Lambeth  parish,  and  the  other  in 
Croydon,  and  there  the  conflict  of  authority  was  some- 
times so  great  that  there  was  no  drainage  at  all,  and  in 
many  parts  of  the  parish  there  was  a comparative  diffi- 
culty in  getting  anything  like  a proper  supply  of  water. 
It  had  nothing  to  do  with  rivers,  because  there  was  no 
river  there.  It  had  nothing  to  do  with  the  conservancy, 
or  the  application  of  the  Rivers  Pollution  Act ; but  when 
it  was  possible  that  the  rating  might  apply  to  one  portion 
of  the  county  throughout,  and  not  to  another,  persons 
would  complain,  in  the  same  way  that  they  did  there, 
of  having  to  pay  higher  rates  for  the  purpose  of  supply- 
ing the  wants,  or  removing  the  nuisance  from  a part 
with  which  they  had  nothing  to  do.  When,  therefore, 
the  original  factor,  being  the  water -shed  area,  was  again 
subdivided  into  one  or  more  county  authorities,  there 
would  be  an  element  of  considerable  disturbance. 
Again,  what  process  of  absorption  was  to  take  place  by 
which  the  present  officers  and  authorities  were  to  be  dealt 
with,  were  they  to  be  merely  subordinates  of  the  County 
Boards,  as  they  now  were  of  the  Local  Government 
Board,  or  to  be  absorbed  by  a totally  fresh  arrangement, 
by  which  the  local  authorities  were  to  be  superseded. 

The  Chairman  said  he  knew  of  no  suggestion  for  the 
suppression  of  the  local  sanitary  authorities  within  the 
coxmty,  or  for  their  being  merged  in  the  County  Board, 
or  subordination  to  it.  WTiat  he  said  was,  that  if  you 
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established  a County  Board,  with  functions  of  its  own 
to  jierfonn,  and  established  it  on  the  lines  of  the  local 
governinent  areas  in  the  county,  so  that  every  small 
local  governing  body  in  the  county  was  practically  re- 
presented in  the  County  Board,  by  the  process  of 
the  growth  of  institutions,  the  County  Board  would 
end  by  taking  to  itself  some  fimctions  now  exercised 
by  smaller  areas,  and  possibly  by  exercising  some 
supervising  functions  over  those  smaller  areas ; but  that 
was  not  matter  for  legislation  at  the  time  you  consti- 
tuted the  County  Board,  but  a speculation  as  to  the 
natiu-al  growth  of  the  future.  With  regard  to  the 
water-shed  authorities,  he  was  not  quite  sure  that  he 
apprehended  Dr.  Bartlett’s  views  correctly — but  you 
coidd  not  get  over  the  facts  of  nature.  If  you 
had  a water- shed  partly  in  one  county  and  partly  in 
another,  or  if  you  had  in  one  county  two  water- 
sheds, one  of  which  w^as  shared  by  one  county  and 
one  by  another,  you  could  not  get  over  the  necessity 
for  having  some  combined  authority  over  the  whole 
of  each  of  those  water-sheds.  But  if  you  wanted  to 
avoid  contention,  you  ought  to  do  this  : instead  of 
creating  some  new  body  sitting  astride  the  County 
Board,  entirely  independent  of  the  county  authorities, 
you  woidd  say  to  the  adjacent  county  authorities,  manage 
this  am.ongst  yonrselves ; have  a joint  committee,  and  let 
this  matter,  which  is  common  to  you  both,  be  managed 
by  a joint  committee  of  the  various  Boards.  With 
regard  to  the  question  of  rating,  there  really  was  no 
difficulty  at  all ; because,  in  any  large  governing  area, 
much  less  that  of  a county — in  an  union,  for  instance  — 
you  had  special  drainage  districts,  and  you  had  rates 
which  were  special  and  not  general,  and  you  could  not 
deal  with  the  question  of  the  conservancy  of  rivers 
without  entertaining  the  idea  of  such  rates. 

Mr.  Owen  said  it  would  appear  that  the  constitution 
of  a County  Board  as  a water-shed  would  only  take 
place  where  there  might  be  a river  to  be  conserved.  It 
would  scarcely  occur  in  a district  like  Norwood,  where 
there  was  no  river  to  be  conserved,  but  mei’ely  a water- 
shed drainage. 

The  Chairman  said  the  difficulty  that  Dr.  Bartlett 
refeiTed  to  would  be  one  which  would,  from  time  to 
time,  arise  wherever  you  had  boimdaries.  You  could 
not  erase  the  old  boundaries ; all  you  could  do  was  to 
enlarge  the  areas,  so  as  to  minimise  the  difficulties. 

Mr.  Gould  thought  it  was  very  important,  in  contem- 
plating the  creation  of  Local  Sanitary  Boards  with  great 
powers,  and  evidently  with  a tendency  to  add  more  and 
more  to  the  important  duties  to  be  entrusted  to  that  Board, 
that  they  shoidd  have  some  clear  and  definite  understand- 
ing as  to  the  constitution  of  that  Board,  and  the  mode 
of  its  appointment  and  institution.  He  referred  to  this 
because  he  came  there  as  a member  of  the  Thames 
Valley  Joint  Sewerage  Board,  smarting  under  the  inflic- 
tion of  evils  which  had  resulted  probably  from  want  of 
such  consideration  ; and  the  question  which  he  wished  to 
call  attention  to,  which  laid  the  basis  of  all  their  action, 
was  this,  the  promotion  of  local  self -government  by  direct 
representation  as  against  centralisation.  They  some- 
times saw  powers  merged  in  the  hands  of  what  might 
be  termed  a beneficent  central  government,  but  they 
in  England  were  led  to  have  no  confidence  in  that  in 
which  there  was  not  direct  responsibility  to  those  who 
had  to  pay.  The  Chairman  had  spoken  of  County 
Boards,  and  he  asked  a question  that  morning  as  to  how 
they  were  to  be  appointed.  They  had  had  painful  ex- 
perience that  it  was  not  enough  to  constitute  a Board, 
and  give  it  power,  but  the  manner  in  which  those 
powers  were  exercised  would  depend  largely  on  the 
manner  in  which  the  Board  was  appointed,  the  persons 
by  whom  it  was  appointed,  and  the  direct  responsibility 
which  existed  between  the  members  of  the  Board  and 
those  who  appointed  them.  All  the  remarks  pointed  in 
one  direction,  and  they  all  agreed  with  the  view  that  a 
sy.stem  of  County  Boards  should  be  adopted,  so  doing 


away  with  a number  of  little  petty  powers,  and  having 
certain  larger  powers  given  to  larger  and  more  impor- 
tant bodies.  That  would,  no  doubt,  be  an  immense 
advantage  in  the  direction  of  sanitary  improvement  and 
local  self-government.  As  to  the  different  duties  to  be 
transferred  to  these  bodies,  they  would  all  agree  with 
what  the  Chairman  had  said,  that  they  would  be  sure 
to  accumulate  as  you  went  on,  and  as  the  body 
was  found  efficient  and  useful  for  its  purpose. 
But  he  should  like  the  question  safeguarded  in  this 
way,  that  the  County  Boards  should  be  directly  elected 
by  the  ratepayers  in  each  district.  He  was  a magistrate 
himself,  and  was,  therefore,  not  disposed  to  speak 
disrespectfully  of  the  body  to  which  he  belonged  ; but 
they  ffid  look  with  a little  anxiety,  and  sometimes  with 
dissatisfaction,  at  the  tendency  to  extravagant  expendi- 
ture by  the  county  magistracy,  especially  sometimes  with 
regard  to  the  lunatic  asylums,  jails,  and  so  on  ; at  all 
events,  the  complaint  was  the  want,  on  the  part  of  the 
ratepayers,  of  direct  representative  influence  and  control. 
They  did  not  want  to  see  the  County  Board  constituted 
of  ex-cfficio  magistrates  of  the  county.  That  would 
be  the  greatest  possible  mistake  that  could  be  made. 
He  would  rather  have  every  member  of  the  Board 
elected  directly  by  the  ratepayers,  for  he  was  satisfied 
that  only  in  that  way  would  they  have  the  best  men 
selected  to  fill  the  duties  entrusted  to  them.  He  would 
shortly  state  his  reason  for  this  opinion.  Mr.  Chad- 
wick had  referred  to  the  local  unit,  the  parish,  having 
been  taught  the  lesson  of  the  advantage  of  combination 
for  Poor-law  purposes  into  a Union,  and  one  would 
have  thought  that  lesson  would  have  been  the  vejy 
lesson  taken  in  the  appointment  of  a Board  with  the  ex- 
traordinary powers  of  the  Thames  Valley  J oint  Sewerage 
Board.  But  nothing  of  the  kind.  He  spoke  now  because 
he  feared  that  if  attention  were  not  directly  called  to  it, 
and  they  did  not  safeguard  the  resolution  in  some  way, 
the  Government  would  say  never  mind  about  the  mode 
of  appointing  a Coimty  Board,  leave  all  that  to  us,  and  it 
might  turn  out  as  in  the  case  of  the  Thames  Valley  Board, 
there  was  a body  without  an  atom  of  responsibility 
to  any  of  the  ratepayers,  or  the  persons  affected.  How 
was  the  Board  elected?  By  the  Local  Government 
Board.  There  were  many  sins  of  omission  and  com- 
mission charged  against  it,  and  he  thought  that  might 
be  included  in  them,  and  it  was  admitted  before  Mr. 
Raikes  to  have  been  a grave  mistake.  Instead  of 
following  the  experience  of  the  parish,  and  adopting  the 
system  for  the  election  of  the  Guardians  by  calling  on 
every  ratepayer  in  the  district  to  vote  for  the  very  best 
man  that  could  bo  placed  on  this  Joint  Drainage  Board, 
considering  it  was  a Board  whose  duties  were  of  such  a 
peculiar  character,  requiring,  perhaps,  a higher  degree 
of  qualification  than  was  needed  for  any  municipal, 
parochial,  or  official  duty,  what  was  done  ? Nobody 
seemed  to  know  how  it  was  done,  but  the  local  authori- 
ties of  each  place  in  the  district,  whether  the  Corporation, 
as  at  Kingston-on-Thames,  the  Commissioners,  as  at 
Surbiton,  the  Local  Boaid,  as  atMoulsley,  or  the  Vestry 
of  somewhere  else,  each  elected  two,  three,  or  four  out 
of  their  bodies,  and  they  were  constituted  the  Joint 
Drainage  Board.  From  his  own  experience,  he  did  not 
hesitate  to  say  that  a greater  mistake  could  not  have  been 
made.  If  direct  representation  had  taken  place,  it  would 
have  been  impossible  to  have  such  a failure  as  they  had 
had,  and  such  discouragement  to  sanitary  work  caused 
by  the  Board  called  into  existence  with  enormous 
powers,  and  existing  now  for  two  and  a-half  years,  and 
having  spent  over  £20,000  in  a local  inquiry  lasting 
45  days.  There  were  something  like  70,000  questions  and 
answers  put  to  decide  the  simple  point  as  to  whether  a site 
at  Moulsley  was  fit  for  sewage  irrigation  or  not.  Such  a 
thing  could  not  have  happened  in  a properly  elected 
body.  You  had  the  chairman  of  a Local  Board  of  a 
place  acting  in  direct  defiance  and  opposition  to  the 
Board  which  sent  him  there,  and  to  the  whole  body  of 
the  ratepayers,  and  misrepresenting  their  interests. 
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He  himseK  was  put  there,  and  could  not  be  removed  so 
long  as  he  held  the  office  of  a member  of  that  Board,  or 
Corporation,  or  a Board  of  G-uardians;  there  he  was 
fixed  as  a member  of  the  Joint  Sewerage  Board,  and 
by  such  appointment  the  public  interests  might  suffer 
very  [materially.  That  was  why  he  was  anxious  to 
bring  forward  this  point,  that  if  they  were  to  have 
County  Boards,  or  drainage  area  Boards,  or  Water-shed 
Boards,  they  should  be  constituted  in  accordance  with  the 
principles  of  direct  representation  and  responsibility. 

Mr.  Cresswell  rose  to  order.  He  had  listened  with 
the  greatest  possible  interest  to  the  remarks  of  his  friend 
Mr.  Could,  but  he  thought  he  was  touching  on  political 
questions,  which  were  rigidly  excluded  from  discussions 
there.  The  constitution  of  the  county  authority  was 
eminently  a matter  for  Parliament. 

Mr.  Gould  said  he  would  take  the  sense  of  the  meet- 
ing upon  that  point.  When  Mr.  Cresswell  said  before 
it  was  a political  question,  he  thought  he  meant  it  in  a 
party  sense,  but  he  had  no  idea  of  anything  of  the  kind. 
He  merely  wished  to  do  what  was  legitimate,  but  he 
did  submit  that  it  was  fairly  within  the  scope  of  the 
discussion,  before  he  gave  an  opinion  or  a vote  that 
there  should  be  a County  Board  elected  to  watch  over 
the  interests  of  the  district  in  which  he  lived,  that  he 
should  know  that  that  County  Board  should  be  only 
elected  by  the  ratepayers,  and  with  direct  responsibility 
to  them.  What  such  a body  should  do  woffid  be  a mere 
matter  of  detail  afterwards,  but  he  asked  the  meeting 
not  to  commit  itself  blindly  to  the  approval  of  a body 
without  knowing  the  form  in  which  it  should  be  elected. 
They  should  only  recommend  it  on  the  condition  that  it 
was  based  on  the  principle  of  direct  representation,  and 
he  begged  to  move  that  as  a rider  to  the  resolution. 

The  Chairman  said,  in  his  opinion  there  was  nothing 
out  of  order  in  the  amendment,  because  the  method  of 
election,  whether  direct  or  not,  and  whether  it  should  be 
by  ballot  or  not — which  was  a question  raised  by  Mr. 
Cresswell  in  preceding  years — was  in  one  sense  political, 
but  they  were  quite  within  their  province  in  dealing 
with  it,  as  it  had  a bearing  on  the  character  and  effi- 
ciency of  the  Board  to  be  constituted.  It  was  a ques- 
tion, however,  whether  it  was  advisable  to  go  into  the 
matter.  He  agreed  with  the  remarks  just  made,  and,  if 
the  opinion  of  the  Conference  was  in  favour  of  enlarg- 
ing the  resolution  in  that  sense,  he  thought  it  had  better 
be  done  in  this  way  : — “ That  this  Conference  is  further 
of  opinion  that  such  County  Board  should  be  instituted 
with  the  least  possible  delay,  and  that  it  should  be 
elected  directly  by  the  ratepayers  by  ballot,”  and  then 
go  on,  “ and  that  the  functions  entrusted  to  them,”  &c. 

Mr.  Gould  said  that  would  entirely  meet  his  views. 

The  Chairman  said  if  that  met  with  general  concur- 
rence, he  had  no  objection,  but  if  there  was  any  feeling 
on  the  part  of  any  considerable  number  against  it,  he 
thought  it  would  be  better  not  to  press  it. 

Mr.  Chadwick  said  the  question  of  election  by  ballot 
was  a large  one.  If  the  ballot  were  to  supersede  the 
house  to  house  collection  of  votes,  as  was  the  practice 
in  the  election  of  Guardians,  it  would  be  superseding  it 
by  a mode  of  election  by  which  a very  sma]l  number  of 
votes  were  obtained,  and  would  introduce  the  corruption 
which  pervaded  general  elections,  the  corruption  of  pay- 
ment for  people  to  give  their  votes.  It  might  be  done, 
as  was  done  in  charities,  by  voting  papers. 

Mr.  Gould  said  he  did  not  contemplate  a political 
election  by  ballot ; it  might  be  done  as  the  election  of 
Guardians.  He  did  not  wish  to  go  into  any  details  at 
aU,  but  only  to  affirm  the  principle. 

The  Chairman  said  he  would  strike  out  the  words 
“by  ballot.” 

Mr.  Schofield  (Mayor  of  Rochdale)  said  he  should  Like 
to  say  a word  on  the  aspect  of  the  question  just  put  by 


Mr.  Chadwick.  His  experience,  as  a Guardian  for 
many  years,  was  quite  opposed  to  the  view  that  gentle- 
man had  stated. 

Mr.  Alcock  said  his  experience  as  a Guardian  was  in 
favour  of  Mr.  Chadwick’s  views.  Not  only  a greater 
number  recorded  their  votes,  but  much  greater  attention 
was  given  to  the  matter  by  those  who  did  record  their  | 
votes,  and  in  choosing  the  candidates  they  voted  for.  ! 
Another  question  arose  with  this  of  direct  representation,  j 
The  expenditure  the  persons  were  put  to  in  connection  | 
with  elections  was  becoming  almost  intolerable. 

The  Chairman  suggested  that  it  would  be  better  to 
strike  out  the  clause,  so  far  as  the  present  resolution 
was  concerned,  to  avoid  any  difference  of  opinion,  but 
keeping  in  the  words  that  they  should  be  elected  directly 
by  the  ratepayers. 

Dr.  Bond  said  he  was  willing  to  agree  to  the  phrase,, 
“a  representative  County  Board,”  but  it  was  a very- 
grave  question  whether  the  election  shonld  be  entirely 
or  partially  direct.  He  thought  the  meeting  would 
unanimously  agree  to  simply  using  the  word  ‘ ‘ repre- 
sentation,” leaving  to  'Government  to  determine  how 
the  representation  should  be  made. 

Mr.  Gould  said  that  was  the  mistake.  The  various 
bodies  he  had  referred  to  sent  gentlemen  to  the  Joint 
Sewerage  Board,  and  that  was  called  representation  ; 
but  there  was  no  election  by  the  inhabitants,  and  no 
responsibility.  You  might  have  representative  elections^ 
and  yet  no  direct  election  by  the  ratepayers  or  direct 
responsibility  to  them. 

The  Chairman  said,  as  this  resolution  was  an  im- 
portant one,  it  was  very  desirable  they  should  pass  it 
unanimously ; and  he  would  suggest,  therefore,  that 
Mr.  Gould  should  afterwards  propose  what  he  v ished 
as  a substantive  resolution. 

Mr.  Monson  pointed  out  that  there  was  a great 
difference  between  a County  Board  and  a Water- shed 
Board,  inasmuch  as  coimties  were  usually  divided  by 
rivers,  whereas  water -sheds  were  divided  by  hills,  and 
therefore  it  would  require  different  authorities  for  the 
conservation  of  rivers  to  those  for  the  coimty.  With 
regard  to  the  question  of  election,  he  thought  if  every 
ratepayer  were  to  vote,  the  machinery  would  be  so 
cumbrous  that  it  could  not  be  carried  out,  and  the  cost 
would  be  too  great.  Although  the  joint  Board  of  the 
Thames  VaUey  had  turned  out  a failure,  yet,  with 
regard  to  the  manner  of  the  election,  it  ought  to  have 
been  right. 

The  resolution,  as  originally  proposed,  was  then  put 
and  carried  unanimously. 

Mr.  Gould  then  rose  to  move  the  resolution  with 
regard  to  the  mode  of  election,  but 

Mr.  Cresswell  suggested  that  it  would  come  on  better 
under  the  heading  No.  3,  which  dealt  with  the  mode  of 
election. 

The  Chairman  then  invited  the  Conference  to  discuss 
heading  No.  2,  “ Sanitary  Districts.”  He  thought  it 
was  not  necessary  for  the  Conference  to  arrive  at  a 
positive  resolution  on  every  one  of  these  propositions 
put  down  for  discussion,  but  his  idea  was  that  they 
should  aim  at  concentrating  aU  functions  in  one  body, 
and  making  the  unit  of  the  area  within  the  county  as 
large  as  conveniently  might  be. 

Mr.  Alcock  said  there  might  be  a unit  proposed 
which,  in  the  northern  parts  of  the  kingdom,  met  with 
anything  but  favour,  namely,  the  petty  sessional 
district.  The  question  seemed  to  be  between  that  area 
and  the  Union,  and  he  thought  it  almost  desirable  to 
pass  a resolution  that  the  Union  should  be  the  unit  of 
area. 

The  Chairman  said  the  petty  sessional  area  was  pro- 
posed as  the  unit  of  area  for  election  purposes  for 
1 County  Boards,  but  in  the  House  of  Commons  he  pro- 
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posed  an  amendment,  that  the  elective  area  should  be 
the  administrative  unit  of  area.  Here,  however,  they 
were  concerned  with  sanitary  districts ; for  instance, 
urban  or  imral  sanitary  districts,  the  areas  of  Local 
Boards  and  the  areas  of  the  Board  of  Guardians.  The 
second  proposition  was  that  all  these  should  be  as  large 
as  conveniently  might  be,  to  avoid  the  multiplicity  of 
small  Local  Board  areas. 

Mr.  Alcock  thought,  for  a combined  area  of  sanitary 
and  Poor-law  administration,  which  they  would  have 
to  come  to  ultimately,  they  could  not  have  a better  unit 
than  the  Poor-law  Union. 

Mr.  Chadwick  said  there  were  a great  many  things 
pleaded  in  favoTir  of  that  view.  First,  the  Union  had  a 
Medical  Officer  of  Health,  and[[it  was  now  by  necessity, 
frequently,  the  sanitary  authority.  The  Petty  Session 
had  crimmal  and  police  functions,  but  the  Union  was 
not  only  at  present  the  unit  of  sanitary  administration, 
but  had  become  the  unit  of  educational  administration, 
and  would,  he  believed,  become  the  unit  of  all  other 
local  administration,  and,  therefore,  it  ought  to  be 
preserved. 

Dr.  Bond  proposed  : — “ That  it  is  desirable,  as  far  as 
practicable,  that  local  authorities  should,  in  all  cases,  be 
constituted  the  local  governing  body,  for  all  purposes 
for  which  their  area  is  fit.” 

Captain  Galton  said  he  apprehended  Dr.  Bond’s 
meaning  was  that  the  School  Board  duties  should  also 
be  performed  by  the  same  Board  which  looked  after  the 
sanitary  work  of  the  district  and  the  Poor-law  work. 

Dr.  Bond  thought  that  would  be  very  desirable,  but 
it  was  a doubtful  question. 

Captain  Galton  said,  although  he  thought  it  would 
be  a most  desirable  thing  if  they  coiild  obtain  one  set  of 
people  to  administer  the  whole  of  those  duties  ; still  it 
might  be  rather  questionable  whether  they  should 
propose  this  at  the  present  moment,  before  it  had  been 
more  ventilated. 

Mr.  Cresswell  said  the  question  of  uniting  the  ad- 
ministrative area  having  been  raised,  if  Dr.  Bond’s 
resolution  was  passed,  with  which  he  cordially  agreed, 
that  the  local  authorities  of  urban  and  rural  sanitary 
districts — 

Dr.  Bond  said  he  did  not  introduce  the  words  “ urban 
and  rural he  simply  said  the  sanitary  authority. 

Mr.  Cresswell  said  if  tliey  once  guarded  the  resolution 
in  this  way,  that  the  local  authority  should  be  consti- 
tuted the  local  governing  body  for  all  purposes  for 
which  the  area  was  fit,  you  established  the  unit  itself, 
because  the  question  of  Poor-law  Guardians  or  of  Union 
would  never  arise.  ” There  would  be  no  Union.  The 
effect  of  this  woffid  be  to  abolish  all  unions  of  Guardians 
whatever.  Each  local  body  in  each  district  would  be 
the  Board  of  Guardians,  and  the  imit  he  desired  would 
be  obtained  at  once.  The  jurisdiction  of  the  local 
governing  body,  as  the  County  Board  woffid  consist  of 
representatives  from  each  Local  Board  or  district, 
would  be  the  unit  for  that  purpose. 

Dr.  Bond  said  the  only  object  of  the  resolution  was  to 
affirm  the  desirability  of  consolidating  and  concentratino- 
administration.  He  failed  to  see  the  objection  Mn 
Cresswell  had  taken. 

Mr.  Cresswell  said  he  did  not  object  at  all  to  the 
principle,  he  only  objected  to  the  term.  If  you  once 
asserted  that  one  governing  body  must  be  the  governing 
body  for  all  purposes,  the  unit  must  be  the  unit  of  juris- 
diction of  that  body. 

^ The  Chairman  said  the  resolution  was,  that  it  is  de- 
sirable, as  far  as  may  be  found  practicable,  that  local 
government  bodies  shoffid  be  local  authorities  for  all 
purposes  for  which  their  area  is  fit.  When  you  had  a 
large  and  populous  area,  so  that  the  functions  of  local 


government  became  too  wide,  you  had  to  subdivide 
them ; if  you  had  a small  area,  the  policy  was  to  con- 
centrate them. 

Mr.  Gould  asked  if  they  were  not  going  far  beyond 
the  sanitary  question ; and  would  it  not  be  a pity  to 
complicate  the  most  important  question  of  all,  that  of 
sanitation,  by  mixing  up  other  questious  with  it. 

Mr.  Monson  thought  the  present  division  of  adminis- 
tration was  as  good  as  they  could  have.  Local  Boards 
watched  over  the  roads,  sewers,  and  that  kind  of  work, 
and  some  men  were  well  qualified  to  attend  to  it ; others 
could  attend  to  the  School  Board,  and  others  acted  well 
as  Poor-law  Guardians,  but  he  thought  it  would  be  a 
disadvantage  to  combine  all  these  things  together. 
They  found,  in  Local  Boards,  it  was  better  to  divide 
them  into  wards,  and  not  to  extend  over  too  large  a 
ground. 

Dr.  Tripe  said  he  objected  to  Dr.  Bond’s  proposi- 
tion, not  only  on  the  grounds  already  mentioned,  but 
because  it  was  incompatible  to  have  Poor-law  work 
mixed  up  with  sanitary  in  which  case  the  sanitary 
work  was  generally  relegated  to  the  end  of  the  business, 
and  often  came  to  nothing,  and  the  same  thing  migh,t 
be  said  if  the  Local  Board  work  were  added.  He  thought 
it  would  be  better  to  make  sanitary  work  a kind  of 
speciality;  and  further  than  that  it  must  be  remem- 
bered that  urban  and  rural  sanitary  Boards  are  in  quite 
a different  position  as  regards  their  sanitary  powers. 
At  the  last  Conference,  it  was  proposed  that  the  districts 
should  be  larger  instead  of  smaller,  but  the  tendency  of 
this  amendment  would  be  to  reduce  instead  of  extend- 
ing the  areas,  and  he,  therefore,  thought  it  would  be 
retrograding. 

A Member  said  he  saw  by  the  title  of  the  pamphlet 
that  this  was  an  Annual  Conference  on  the  Progress  of 
Public  Health,  but  he  failed  to  see  how  public  health 
was  to  be  affected  by  going  into  the  general  constitu- 
tion of  local  administration  on  every  subject  and  some- 
thing besides. 

Professor  Way  did  not  see  why  the  question  of  police, 
lunatic  asylums,  and  anything  else  should  not  be  dis- 
cussed as  well  as  education,  if  anything  beyond  sanitary 
purposes  was  admitted. 

The  Chairman  said  he  had  no  strong  opinion  on  the 
sixbject,  and  it  must  be  remembered  that  they  had  no  such 
thing  really  as  Sanitary  Law,  although  the  term  was  often 
used.  The  laws  which  affected  health  were  also  laws 
for  the  convenience  and  welfare  of  the  population  of  a 
place,  of  which  the  sanitary  aspect  formed  one.  It  was 
entirely  germane  to  the  question  to  consider  the  process 
by  which  you  could  divide  the  country  into  the  most 
fitting  areas  for  this  purpose,  and  govern  them  by  the 
most  independent,  responsible,  and  reliable  Boards,  so 
that  logically  speaking  you  were  entitled  to  say  that 
you  had  a better  Board  if  you  added  to  its  functions. 
And  there  was  another  reason  why,  after  all,  the  subject 
was  not  strange  to  them,  that  in  rural  districts,  at  this 
very  moment,  the  g overning  body  for  sanitary  purposes 
was  the  governing  body  for  Poor-law  purposes  as  well 
as  for  education  ; still  he  admitted  that  this  was  a sub- 
ject on  which  it  was  not  easy  to  come  unanimously  to  a 
very  specific  resolution,  and  perhaps  it  would  be  well 
not  to  press  it. 

Dr.  Bond  said  he  would  withdraw  the  resolution, 
though  he  was  sorry  to  find  there  was  so  much  opposi- 
tion to  it. 

Mr.  Cresswell  said  the  Legislature  had  already  recog- 
nised the  principle  of  concentration.  If  the  Board  of 
Guardians  was  fit  to  be  the  rural  sanitary  authority, 
why  should  not  the  rural  sanitary  authority  be  fit  to  be 
the  Board  of  Guardians  ? 

Mr.  Chadwick  said  it  seemed  to  be  forgotten  that 
formerly  the  parish  was  the  unit  of  administration 


666 


JOUENAL  OE  THE  SOCIETY  OE  AETS,  June  18,  1880. 


There  was  the  parish  doctor  and  the  parish  school. 
Although  the  Union  might  have  its  functions  in  certain 
districts — and  no  doubt  it  was  an  advance  on  the  parish, 
because  it  had  paid  officers  under  some  responsibility, 
which  the  parish  never  had — still  in  larger  districts  like 
London  it  was  found  that  special  functions,  such  as  of 
education,  were  exercised  by  a special  Board.  So  in 
Manchester  there  were  five  or  six  Unions,  but  the  educa- 
tion was  undertaken,  as  in  London,  by  one  Board.  All 
these  things  should  be  settled  by  local  inquiry. 

Dr.  Carpenter  said  he  had  great  sympathy  with  the 
proposal  put  forward  by  Dr.  Bond,  although  there  were 
many  exceptions  to  it  in  its  entirety.  Although,  at  the 
present  moment,  not  being  a member  of  a Local  Board, 
as  he  had  been  for  many  years,  he  was  a member 
of  the  petty  sessional  division,  and  that  authority  had 
-charge  of  cow-houses,  and  the  carrying  on  of  the 
Contagious  Diseases  (Animals)  Act,  and  had  to  look 
after  many  matters  connected  with  the  health  of  the 
people,  which  ought  properly  to  be  in  the  hands  of  the 
sanitary  authority.  So  with  regard  to  the  conflict  of 
jurisdiction  which  occurred  in  his  district,  where  some 
questions  affecting  the  health  of  the  people  were  under 
the  petty  sessional  division,  others  under  the  urban 
sanitary  authority,  and  others  under  the  Board  of 
Cruardians.  If  they  could  have  that  unit  of  organisa- 
tion whfch  Mr.  Cresswell  spoke  of,  it  would  be  an 
advantage,  especially  if  it  were  so  arrang*ed  that  there 
should  be  different  bodies  connected  with  it  which  might 
make  their  applications  for  money  to  one  common  finaucial 
Board.  There  certainly  ought  to  be  only  one  rating 
in  a district.  He  thought,  if  the  resolutions  were 
accepted,  it  would  be  to  some  extent  helping  the  Legis- 
lature, and  be  a service  to  the  public  in  pointiug  out 
that  all  matters  connected  with  the  health  of  the  people, 
from  whatever  source  they  arose,  should  have  their 
operation  through  one  particular  Board  in  one  district. 
There  were  many  matters  connected  with  health  which 
were  not  at  first  sight  sanitary,  but  which  really  ought 
to  come  under  one  Board  to  be  carried  out. 

Dr.  Bond  said  it  had  been  suggested  to  him  that 
perhaps  the  meeting  woidd  accept  the  resolution  if  the 
word  “sanitary”  were  interposed. 

Dr.  Carpenter  said  in  their  own  district  the  Board 
of  G-uardians  had  established  hospitals  for  infectious 
diseases,  which  were  satisfactory  and  sufficient  for  the 
district,  but  the  Local  Government  Board  had  called  on 
the  urban  sanitary  authority  to  provide  infectious 
hospitals  also  in  the  same  district.  You  were  ordered 
to  have  there  in  the  same  district  two  centres  of 
infection,  instead  of  one,  and  to  his  mind  it  did  seem 
to  be  a mistake  that  that  should  be  carried  out.  If  any 
change  were  made,  it  should  be  the  transference  of 
the  treatment  of  infectious  disease  from  the  Guar- 
dians to  the  sanitary  authority.  If  that  were  done,  and 
the  “destitution”  authority  were  to  pay  for  the  main- 
tenance of  paupers  in  the  hospital,  the  difficulties  which 
now  existed  would  be  obviated  ; but  if  one  body  were 
constituted  for  the  purpose  of  dealing  with  disease,  that 
diffiulty  would  not  arise. 

Dr.  Wright  (Cheltenham)  said  that  much  of  the  con- 
fusion and  mischief  which  had  arisen  in  the  city  of 
Bath  arose  from  this  want  of  proper  authorities.  There 
was  a constant  conflict  going  on  between  the  sanitary 
authority,  the  Town  Council,  and  the  Board  of 
Guardians. 

Mr.  Donville  supported  Dr.  Bond’s  amended 
resolution.  If  the  resolution  were  passed  without  the 
insertion  of  the  word  “sanitary,”  it  would  not 
work  in  many  large  municipalities.  As  it  was,  it 
was  found  that  Town  Councils  were  always  over- 
worked ; and  it  was  difficult  to  get  members  to  attend 
regffiarly,  or  remain  throughout  the  sittings  ; where 
they  constituted  an  urban  sanitary  authority,  as  well 
as  a municipal  authority,  so  much  time  was  taken  up 


that  it  was  difficult  to  find  men  to  give  the  necessary 
attention  to  the  different  branches  of  the  work.  In 
these  days,  when  it  was  the  tendency  of  Town  Councils 
to  take  the  charge  of  gas  and  water  supply,  and  many 
other  undertakings,  which,  previously,  were  not  under 
their  jurisdiction,  any  addition  to  their  duties  would 
much  impair  their  usefulness. 

Captain  Galton  asked  Dr.  Carpenter  if  the  case  to 
which  he  referred  was  not  a mistake  on  the  part  of  the 
sanitary  authority  or  the  Local  Government  Board. 

Dr.  Carpenter  said  they  were  perfectly  well  aware  of 
the  circumstances  of  the  case,  that  the  Local  Govern- 
ment Board  said  distinctly,  although  there  was  sufficient 
accommodation  in  the  district  for  cases  of  infectious 
diseases  provided  by  the  Board  of  Guardians,  stiff  the 
urban  sanitary  authorities  must  also  provide  similar 
accommodation  for  patients  who  were  not  paupers. 
Now,  in  a large  place  like  London  or  Liverpool,  Avhere 
cases  of  infection  were  constantly  occurring,  such  a 
hospital  might  be  needed,  but  where  the  cases  Avere  few 
and  far  between,  it  seemed  monstrous  that  two  bodies 
performing  corresponding  duties  should  be  comxjelled 
by  law  to  set  two  centres  of  infection  in  one  district, 
when  one  woiffd  be  sufficient. 

Dr  Vacher  said  a similar  condition  of  things  obtained 
in  Birkenhead,  except  that  there  the  sanitary  authorities 
had  provided  accommodation  for  infectious  patients, 
and  after  that  the  Guardians  received  a notice  requiring 
them  also  to  provide  accommodation  for  pauper  patients. 
The  hospital,  which  was  provided  by  the  authority  he 
represented,  held  18  beds  ; at  present  they  had  two 
patients  in  it,  sometimes  there  was  one,  and  sometimes 
several  weeks  passed  when  there  were  none  in  it  at  all. 

Mr.  Shaweross  (Bochdale)  said  he  could  corroborate 
the  experience  of  Dr.  Vacher  and  Dr.  Carpenter. 
Although  they  had  a large  infectious  hospital  built  by 
the  authorities,  they  had  to  appropriate  part  of  the 
workhouse  for  the  purpose. 

The  Chairman  said  the  inconvenience  arose  through 
the  want  of  a little  more  legislation.  When  he  intro- 
duced the  Local  Government  Biff,  it  consisted  of  many 
chapters,  and  the  last  contained  a number  of  minor 
practical  enactments,  but  he  had  to  abandon  that  in 
order  to  succeed  in  passing  the  organisation  part  of  the 
Biff.  In  the  last  part  he  provided  for  this  contingency, 
and  he  was  not  quite  sure  it  had  not  been  provided^  for 
in  some  subsequent  legislation.  All  that  was  required 
was  a clause  enabling  the  sanitary  authority  of  the 
place  and  the  Guardians  to  come  to  some  arrangement. 
With  regard  to  Dr.  Bond’s  amended  resolution,  he  was 
afraid  it  meant  so  little  that  it  almost  meant  going 
back,  because  already,  in  rural  sanitary  districts,  they 
had  got  beyond  it.  He  was  in  favour  of  the  combina- 
tion of  functions,  and  though  he  was  aware  that 
Guardians  often  got  in  the  way  of  doing  the  sanitary 
work  last,  he  thought  it  would  not  continue  to  be  the 
case. 

Dr.  Bond  said  he  felt  the  resolution  was  so  emasculated 
by  the  insertion  of  the  words  suggested,  as  not  to  be 
worth  carrying,  and  therefore  he  would  prefer  to  with- 
draw it  altogether. 

Dr.  Vacher  said  there  were  powers  by  which  Guardians 
and  sanitary  authorities  could  come  to  an  arrangement, 
only  they  were  like  oil  and  water,  and  would  not  mix. 
They  had  deputations  and  mutual  Conferences,  but  it 
all  resulted  in  nothing. 

Dr.  Bond  said  it  was  because  the  Local  Government 
Board  had  no  compulsory  power. 

Mr.  E.  Kawlinson,  C.B.,  said  within  the  last  three 
months  he  had  been  to  Brighton  to  hold  an  inquiry  as 
to  the  corporation  acquiring  a site  for  an  infectious 
hospital.  The  Guardians,  up  to  that  time,  had  been 
dealing  with  infectious  cases,  but  declined  making  any 
further  provision  for  patients,  and  consequently  the 
corporation  was  driven  to  make  a second  hospital. 
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Dr.  Yeld  said  the  character  of  the  patients  must  also 
he  home  in  mind.  His  owm  experience  in  a lar^e  town 
had  been  that  patients  who  suffered  from  infectious 
diseases  amongst  the  middle  and  upper  classes  were 
perfectly  willing  to  go  to  the  hospital  of  the  urban 
sanitary  authority,  but  refused  point  blank  to  go  to  the 
pauper  hospital.  That  was  one  of  the  great  difficulties 
which  would  be  found  to  exist,  and  he  did  not  see  how 
it  was  to  be  avoided,  unless  the  Board  of  Guardians 
gave  up  the  infectious  hospital  to  the  urban  sanitary 
authority,  and  kept  special  wards  for  special  patients. 

The  Chairman  then  invited  discussion  on  para- 
graph 3,  the  election  by  ballot  instead  of  voting  papers. 

Mr.  Gould  said  what  he  wished  was  simply  to  carry 
out  local  self-government  with  all  responsibility  attached 
to  it,  and  he  begged  to  move,  ‘ ‘ That  the  election  of 
members  of  such  County  Boards  shall  be  by  direct 
election  of  the  ratepayers  of  the  district.”  He  left  out 
the  question  of  the  ballot,  because  it  might  be  carried 
on  in  the  way  Guardians  were  now  elected. 

The  Chairman  asked  if  he  would  not  include  all 
boroughs  ? 

Mr.  Gould  said  yes,  because  they  had  powers  of 
rating. 

Mr.  Owen  seconded  the  resolution,  and  said  he  had 
the  strongest  feeling  in  sympathy  with  the  proposition. 
The  ratepayers  desired,  on  all  occasions  where  it  was 
practicable,  to  be  represented,  and  to  have  the  election 
of  the  representatives  in  their  own  hands.  This  was 
shown  by  the  fact  that  there  w'as  at  this  moment  exist- 
ing in  Exeter  what  was  called  a ratepayers’  association. 
He  was  not  there  to  represent  the  association,  but  it 
illustrated  the  strong  feeling  which  existed  on  the  part 
of  the  ratepayers  to  be  properly  represented. 

Captain  Gallon,  C.B..  suggested  that  they  might  add 
to  the  resolution,  that  all  local  elections  should  be  held 
on  one  and  the  same  day,  so  as  to  minimise  the  trouble 
and  economise  the  time  of  electors. 

Mr.  Gould  said  he  was  quite  ready  to  accejpt  it. 

Mr.  Adolphe  Smith  submitted  whether  it  was  advisable 
for  the  Conference  to  define  what  should  be  the  qualifi- 
cation of  the  suffrage  for  the  election,  either  of  the 
County  Boards  which  they  wanted  to  create,  or  of  other 
local  authorities.  He  thoroughly  sympathised  wdth  Mr 
Gould  in  his  desire  that  the  Boards  should  not  be  elected 
in  the  second  degree  like  the  Thames  Valley  Sewerage 
Board,  but  that  they  should  be  directly  elected  by  the 
people  ; but  he  did  not  think  it  would  be  quite  wise  for 
the  Conference  to  define  the  nature  of  the  suffrage.  It 
was  defined  because  it  was  limited  to  ratepayers.  At 
the  present  moment  local  government  did  depend  on  the 
rating  of  ratepayers,  but  it  was  a question  whether  it 
should  continue  to  do  so,  as  it  was  quite  possible  that 
the  same  quahfication  wo\ild  enable  a man  to  elect  a 
mumcipal  councillor  as  applied  to  members  of  the 
National  Assembly.  He  would  therefore  propose,  as  an 
amendment,  that  the  elective  principle  on  its  widest 
basis  be  recognised,  but  not  specifying  exactly  what 
should  constitute  an  elector. 

Mr.  Eawlinson,  C.B.,  said  Local  Boards  were  elected  for 
a different  purpose  to  members  of  Parliament ; they  (the 
Local  Boards)  had  to  spend  money.  He  could  not  imagine 
that  that  would  be  a proper  mode  of  election,  by  which 
persons  who  had  no  money  elected  those  who  had  to  spend 
the  money  of  those  who  had.  He  should  be  sorry  to  see 
that  power  thrown  into  the  hands  of  what  he  might, 
without  offence,  term  “the  mob.”  He  might  state 
that  the  greatest  opponents  to  sanitary  progress  he  had 
known  had  not  been  the  men  of  property,  the  wealthy 
men,  the  largest  ratepayers,  but,  almost  without  any  ex- 
ception, the  lowest  class  of  ratepayers,  and  in  many 
instances  the  most  beneficial  improvements  had  been 
opposed  by  persons  who  paid  no  rates,  and  would  have 


no  responsibility  put  upon  them,  or  any  weight  of  pay- 
ment whatever  ; yet  they  were  foolish  enough  to  sign  a 
memorial  to  stop  the  work  which  was  to  be  for  their 
especial  benefit,  and  not  to  touch  their  pocket. 

Mr.  Day  (Beading)  thought  it  would  be  impossible  to 
have  aU  the  elections  on  the  same  day.  You  would  have 
the  elections  for  councillors,  auditors,  assessors.  Boards, 
of  Guardians,  and  he  was  not  sure  whether  there  would 
not  be  one  or  two  others.  It  would  be  utterly  impossible- 
to  carry  it  out. 

Mr.  Gould  said  he  understood  it  only  refei’red  to  elec- 
tions of  this  body,  not  that  all  parochial  and  other  elec- 
tions should  take  place  on  the  same  day. 

The  Chairman  said  the  proposition  was  that  there- 
should  be  one  day  in  the  year  for  these  elections. 

Mr.  J.  L.  Muspratt  (Widness)  said  he  should  like  the- 
question  of  the  ballot  to  be  introduced  into  the  resolu- 
tion. In  his  district,  a great  number  of  the  voting 
papers  for  the  Local  Board  were  not  filled  up,  and  for  the 
Local  Board  of  which  he  was  a member  in  LancashirCj, 
with  a population  of  something  like  20,000,  at  the  last 
election,  one-third  of  the  papers  were  absolutely  un- 
signed, or  the  people  could  not  be  found,  or  else  the 
papers  were  spoilt  through  some  omission  or  addition  to 
them. 

Mr.  Taylor  (Shipley)  strongly  supported  the  sugges- 
tion. With  reg’ard  to  voting  papers,  in  some  cases 
canvassers  went  round  and  filled  up  the  papers  how  they 
liked,  and  the  next  one  that  went  round,  if  there  were 
foiir  required,  would  put  in  a fifth,  so  as  to  spoil  the 
whole  thing.  He  was  deputed  to  come  there  and  say 
they  were  very  strong  on  this  subject  to  have  the  ballot, 
and  only  to  have  one  vote.  They  had  no  fear  of  en- 
trusting the  management  of  the  Board  to  the  hands  of 
the  working  class,  if  the  ratepayers  liked  to  send  them, 
for  they  were  men  who  would  do  the  work  properly. 
Unfortunately,  their  Board  had  been  entrusted  to  men  of 
position  who  had  neither  done  it  nor  cared  any  thing' 
about  it.  They  found  the  lower  down  they  went  with 
the  qualification,  the  better  they  got  the  work  done. 
Therefore  they  wanted  to  have  the  ballot,  and  only 
one  vote.  A person  paying  over  £100  in  rates  could 
give  eight  or  ten  votes,  and  that  was  unfair.  As  to- 
spending  money,  members  of  Parliament  spent  any 
amount  of  money,  and  so  they  did  in  the  Town  Councils 
and  on  the  Boards  of  Guardians. 

Mr.  Chadwick  said  it  was  quite  possible  to  have- 
balloting  papers  collected  from  house  to  house ; but,  in 
respect  to  the  method  of  election,  he  would  mention 
that  in  Manchester  there  was  a house  to  house  collection 
of  votes  whether  they  should  have  the  supply  of  water 
from  Thirlmere  or  not,  and,  on  that  occasion,  40,000 
votes  were  collected  by  the  police,  instead  of  by  partisans, 
at  the  rate  of  4d.  a vote.  In  many  elections  for  Town 
Councils,  the  candidates  were  elected  by  positive  minori- 
ties at  an  expense  of  some  shillings  a vote,  and  Parlia- 
mentary elections  cost  10s.  to  £1  a vote.  The  plan  he- 
lecommended  saved  labour,  money,  and  a great  deal  of 
corruption.  Appeals  against  elections  by  voting  papers- 
were  decided  gratis,  but  there  were  very  few,  and  those- 
not  for  corruption,  but  chiefly  for  irregularities  in  form  ; 
whilst  there  were  forty- six  for  bribery  and  corruption- 
in  the  last  elections.  The  payment  for  the  labour  of 
attending  polls  was  the  seed  plot  of  corruption,  and  of 
enormous  expense.  On  the  School  Board  elections  the 
expenses  were  scandalous.  Indeed,  ballots  were  now 
taken  for  the  elections  for  charities  by  post,  the  ballot- 
ing paper  being  returned  in  a closed  envelope. 

Mr.  Alcock  thought  it  would  be  a great  pity  to 
decide  that  the  elections  should  be  by  direct  representa- 
tions by  ballot,  and  all  on  the  same  day.  He  should 
have  no  objection  to  saying  that  these  Boards  should 
be  elective  or  representative,  but  to  say  that  they 
should  be  by  direct  representation  from  the  ratepayers, 
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was  a very  serious  matter  to  any  gentleman  who  had 
been  acquainted  with  elections,  in  large  towns  more 
especially.  The  expense  to  a candidate  for  a Local  Board, 
for  a town  of  any  size,  was  becoming  a very  serious 
matter,  and  of  course,  gentlemen  elected  to  Parliament 
Imew  that  also  to  their  cost.  He  heard  some  one  say, 
“Why  is  it?”  but  he  should  like  that  gentleman  to 
devise  a means  why  it  should  not  be.  The  only  election 
carried  on,  to  his  knowledge,  without  cost  to  the  mem- 
bers, and  with  very  little  cost  to  the  ratepayers,  was 
that  of  Guardians ; and,  in  his  experience,  the  rate- 
payers both  exercised  most  carefully  their  powers  of 
-filling  up  the  voting  papers,  and  considerable  discretion 
in  picking  out  the  members  who  they  considered  best 
quahfied  to  represent  them.  But  when  you  came  to  an 
■election  for  Local  Boards  or  Councillors,  very  few  get 
in  without  considerable  expense,  amounting  in  large 
places  to  as  much  as  £100.  It  was  a shame  it  should 
be  so,  but  it  was  the  fact ; and  if  you  were  to  have  the 
Coxmty  Boards  elected  by  the  ratepayers  direct,  it  would 
be  as  expensive  as  a county  election. 

Mr.  Shaweross  said  he  could  contradict  that  view  from 
his  own  experience. 

Mr.  Alcock  said  that  it  was  quite  true  that  in  School 
Board  elections,  very  often  sets  of  gentlemen  combined 
amongst  themselves,  and  carried  in  certain  candi- 
dates free  of  expense  to  them ; but  they  were  not 
carried  in  without  expense  to  somebody.  In  the 
north,  at  any  rate,  there  was  great  expense  to 
anyone  who  stood  by  himself.  He  did  not  say 
there  should  not  be  a certain  proportion  of  direct 
representation;  but  he  thought  they  would  meet  the 
case  if  they  said  the  Board  should  be  elective  and 
representative,  leaving  it  to  Parliament  to  consider  how 
that  representation  should  be  carried  out.  He  believed 
very  few  members  who  had  served  long  on  Local  Boards 
would  come  forward  as  members  of  County  Boards  if  there 
was  this  expensive  method  of  election,  and  the  result 
would  be  you  would  have  the  County  Board  not  contain- 
ing representatives  of  the  local  bodies  which  formed  the 
units  of  the  administrative  area,  which  would  be  a great 
disadvantage.  He  trusted  the  Conference  would  pause 
before  accepting  the  resolution. 

Mr.  Schofield  was  surprised  to  hear  these  statements 
■as  to  the  expenses  of  elections  in  different  places.  They 
differed  very  widely  from  his  own  experience,  both  as  a 
Guardian  and  a member  of  the  Corporation,  extending 
over  many  years.  It  had  never,  though  his  seat 
had  generally  been  contested,  cost  him  £1  for  his 
seat,  from  the  first  day  until  now  ; and  how  gentlemen 
could  come  forward,  and  say  that  it  must  cost  so  much 
;a-piece,  he  did  not  know.  It  might  be  the  case  that  money 
was  expended,  but  why  it  should  be  expended  was  the 
point  he  could  not  determine.  It  certainly  was  not  neces- 
sary. If  gentlemen  would  stand,  as  had  been  said,  on  their 
merits  or  demerits,  and  let  the  ratepayers  decide  whether 
they  would  have  them  or  not,  there  would  be  no 
necessity,  in  one  district  or  another,  for  spending 
money. 

Mr.  Donville  asked  how  Mr.  Schofield  made  his  can- 
didature known. 

Mr.  Schofield  said  it  was  made  known  by  the  local 
authorities. 

Dr.  Bond  said  he  thought  Mr.  Schofield  must  repre- 
sent Elysium. 

Mr.  Schofield  said  he  represented  aboxit  as  Radical  a 
constituency  as  any  of  the  kingdom — Rochdale.  The 
system  of  sending  round  voting  papers  to  the  different 
houses  was  one  which  admitted  of  the  greatest  possible 
abuse.  Immediately  they  were  delivered,  there  were 
persons  sent  out  by  each  side,  and  the  question  was  who 
could  first  lay  hold  of  the  voter,  and  fill  up  the  paper 
for  him.  The  papers  came  in  in  many  instances  without 
any  signature  at  all,  and  very  often,  from  what  were 


considered  the  most  intelligent  people,  there  was  some 
mistake  in  filling  up,  and  the  voting  papers  were  lost. 

Mr.  Chadwick  said  when  the  complaints  were  investi- 
gated they  turned  out  to  be  very  small,  and  cases  of 
corruption  were  hardly  known,  whilst  in  Parliamentary 
elections  there  were  40  or  60  petitions  now  pending. 

Mr.  Schofield  said  they  did  not  get  the  opinion  of 
the  ratepayers  by  voting  papers.  Take  the  Union  of 
Chorlton.  Almost  every  person  must  have  read  the 
statements  in  the  papers  of  the  thousands  of  papers 
which  came  in  without  any  signatures  at  aU,  and  others 
in  such  a fashion  that  there  was  no  making  out  how  the 
people  intended  to  vote.  He  heard  one  Guardian  tell 
the  chairman  of  the  Manchester  Board  that  for  a £30 
note  he  would  undertake  to  imseat  every  man. 

Mr.  Chadwick  said  it  was  not  so  in  the  majority  of 
cases. 

Mr.  Taylor  said  the  ballot  had  been  on  trial  for  many 
years,  and  was  now  going  to  be  renewed,  and  that  was 
a fair  guide  to  go  by.  As  regards  expense,  a man  might 
go  to  any  expense,  either  by  ballot  or  by  voting  papers, 
but  he  had  been  elected  twice,  and  his  election  had  never 
cost  him  a penny.  Those  that  liked  to  pay  to  be  mem- 
bers of  a Board  might  do  so,  but  it  was  not  necessary. 
One  thing  he  wanted  to  ask  was  this : What  they 

understood  by  the  members  of  a Local  Government 
Board  being  elected  partially  by  representation.  As  he 
understood,  the  ratepayers  had  to  pay  the  money,  and 
why  should  they  not  choose  the  time  ? He  did  not  see 
why  they  shoxild  be  called  upon  to  pay  for  anything 
unless  they  elected  the  men  who  spent  the  money.  Who 
were  to  be  the  other  parties  ? If  they  were  to  choose 
two-tliirds,  who  were  to  choose  the  others. 

Dr.  Yeld  said,  although  representation  might  not 
come  direct  from  the  ratepayers,  as  illustrated  by  Mr. 
Gould,  still  the  ratepayers  had  the  remedy  in  their  own 
hands  if  they  were  not  satisfied.  If  the  representatives 
sent  from  the  various  Government  Boards  did  not  act 
in  accordance  with  the  wishes  of  the  constituency  they 
represented,  the  first  opportunity  that  came  round  they 
would  lose  their  seats.  He  would  also  point  out  that  at 
the  present  time  there  was  a superior  authority  for 
sanitary  purposes  appointed  in  a similar  way,  and  he 
never  heard  that  such  authorities  were  not  able  to  do 
their  work  very  well. 

Dr.  Bond  applied  to  Mr.  Gould  to  foUow  his  example, 
and  withdraw  the  resolution,  as  they  were  certainly  by 
no  means  unanimous. 

Mr.  Alcock  begged  to  move,  as  an  amendment,  that 
the  members  of  the  County  Board  should  in  all  cases  be 
elective  and  representative. 

Mr.  Gould  said  he  did  not  think  that  on  all  occasions 
it  was  necessary  or  desirable  that  uniformity  of  opinion 
should  exist,  and  if  they  were  only  to  depend  on  perfect 
unanimity,  they  would  leave  a great  deal  of  business 
undone,  after  a great  deal  of  discussion,  and  time  lost. 
He  gathered  from  the  remarks  of  some  gentlemen  that 
the  objection  was  not  so  much  to  direct  representation 
as  to  the  mode  of  election.  But  he  left  that  open  to  be 
debated  or  suggested  by  the  meeting.  The  principle  he 
wished  to  lay  down,  which  was,  to  him,  a matter  of 
conscience,  was  that  there  should  be  a direct  representa- 
tion and  direct  responsibility.  He  would  not  go  into 
the  question  of  the  ballot.  He  could  only  say  a good  deal 
of  fallacy  existed  with  regard  to  expense.  He,  himself, 
had  been  a member  of  the  Town  Council  of  Kingston 
for  26  years,  and  had  never  been  asked  to  spend 
a penny.  A deputation  from  the  burgesses  called  on 
biTn  and  asked  if  he  would  serve,  and  that  was  all ; he 
had  never  known  any  other  course  adopted.  He  did 
not  beheve  a shilling  was  spent  necessarily  or  voluntarily 
in  connection  with  the  proposed  elections.  If  they  were 
to  wait  until  they  got  a system  which  would  be  so  per- 
fect that  no  man  could  abuse  it,  they  would  never  have 
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any  election  at  all,  because  even  the  ballot,  with  aU  its 
excellencies,  was  admitted  to  be  open  to  abuse.  He  did 
not  know  why  they  hesitated  about  affirming  the  prin- 
ciple, because  there  might  be  some  doubt  or  difficulty 
about  the  mode  of  election.  Some  gentlemen  objected 
to  election  by  the  ratepayers,  but  how  would  they  pro- 
pose the  election  to  be.  Partially  necessarily  meant 
that  some  would  be  elected  by  the  ratepayers,  and  some 
in  some  other  way;  but,  in  his  opinion, Hhere  should 
have  been  none  but  those  elected  directly  by  the  rate- 
payers. That  was  the  principle  he  would  lay  down  and 
act  upon,  and  it  was  one  he  asked  the  meeting  to  affirm, 
for  he  had  seen  and  known  the  importance  of  it.  One 
gentleman  said  the  ratepayers  had  the  remedy  in  their 
I own  hands,  and  he  wanted  them  to  have  it  in  their 
I hands,  but  they  had  not  now.  On  the  Drainage  Board 
; to  which  he  belonged,  he  was  an  Alderman  of  the  Cor- 

* poration  of  Kingston,  and  was  eleeted  for  six  years ; and 
{ imder  the  present  system,  however  much  the  ratepayers 

might  be  dissatisfied  with  his  conduct,  they  could  not  re- 

• move  him  until  a vacancy  occurred,  at  the  end  of  six  years , 
and  then  they  did  not  elect  him,  it  was  the  corporation. 
The  ratepayers  had  no  control  over  his  conduct  what - 

1 ever.  The  fault  of  that  system  was  this,  there  were 
1,  some  gentlemen  who  made  admirable  G-uardians, 

I Councillors,  or  Vestrymen,  and  who  received  the 
’}  highest  commendation  in  that  capacity,  but  whose 
I conduct  on  the  Sewerage  Board  was  bitterly  com- 

[ plained  of.  Yet  it  was  felt  if  such  a man  were  dis  • 
placed,  they  would  be  turning  out  one  of  the  most 
valuable  Guardians ; and  so  of  two  e\dls  they  chose  what 
I they  thought  to  be  the  least,  though  at  the  same  time 
r they  passed  a resolution  condemning  his  conduct  at  the 
» Board.  In  this  secondary  method  of  representation,  it 
f was  done  by  the  friendly  feelings  of  one  gentleman  for 
I another,  instead  of  by  the  proper  regard  to  the  neces- 
I sary  qualifications. 

Dr.  Bond  said  he  did  not  understand  how  Mr.  Gould, 
as  an  alderman,  entrusted  with  the  expenditure  of 
money,  reconciled  his  opposition  to  the  indirect  election 
of  County  Boards. 

^ Mr.  Gould  said  the  explanation  was  perfectly  simple, 

' if  time  allowed  for  going  into  it. 

j The  Chairman  then  read  the  resolution  and  the 
L amendment,  and  put  the  amendment  to  the  meeting, 

! which  was  lost  by  a majority  of  one.  The  original 
» resolution  of  Mr.  Gould  was  then  put,  and  that  was 
I also  lost. 

I Mr.  Kawlinson  said  he  believed  the  Conference  were 
i interested  in  sanitary  progress,  and  that,  as  he  held 
I that  house  drainage  was  at  the  root  of  all  sanitary 
[ reform,  he  was  pleased  to  inform  them  that  Lord 
I Spencer  had  kindly  permitted  as  many  as  thought 
i proper  to  go  and  inspect  the  system  of  drainage  at  his 
► Lordship’s  house,  at  St.  James’s.  He  undertook  to  say, 
that  at  that  moment,  as  far  as  his  knowledge  extended, 
it  was  the  most  perfectly  drained  house  in  London  or 
elsewhere.  Until  the  drains  were  taken  in  hand,  how- 
ever, it  was  in  about  the  worst  condition  of  any  in 
London,  there  being  several  large  cesspools  in  the  base- 
ment, and  the  stable  drains  were  as  full  as  they  could 
be.  The  new  system  had  been  designed  and  eaeeuted 
by  Mr.  Griffiths.  He  might  say,  that  no  later  than  1844, 
cesspools  were  very  common.  Windsor  Castle  had  51 
within  its  basement,  and  there  were  thousands  of  houses 
in  London  at  that  moment  which  had  the  old  cess- 
pools in  the  basement  that  had  never  been  re- 
moved. Gwydyr-house,  of  which  the  first  Board  of 
Health  took  possession  in  1848,  had  nine  cesspools  in 
it.  It  was  worth  while  for  the  Conference  to  ^ee  how 
fi  completely  that  abominable  system  could  be  got  rid  of, 

S and  he  was  anxious  that  as  many  as  possible  should  see 
1 with  their  own  eyes  how  it  was  done.  It  had  been  said 
> very  truly  that  half -knowledge  was  almost  worse  than 
Ij  ignorance,  and  this  amount  of  half-knowledge  on 


sanitary  matters  was  very  common.  He  was  sorry  to 
say  that  sanitary  works  had  been  designed  and  executed 
with  the  half -knowledge  which  tended  to  injure,  and 
not  to  improve.  Hence  they  had  house-drains  denounced 
in  the  most  virulent  manner,  and  water-closets  de- 
nounced as  the  producers  of  disease  in  every  form. 
That  was  because  the  persons  who  executed  the  works 
had  either  misunderstood  or  mistaken  the  true  principles 
of  drainage,  and  had  so  arranged  the  water-closets  and 
drains  that,  instead  of  being  conduits  to  take  foul 
matter  out  of  the  houses,  they  had  been  conduits  to  take 
foul  gases  into  them.  At  Spencer-house,  however,  it  was 
absolutely  impossible  for  the  very  spirit  of  mischief  to 
do  anything  to  those  drains  which  could  cause  offence 
within  the  walls  of  the  dwelling,  and  the  stables  were 
put  under  just  the  same  improved  conditions.  Lord 
Spencer  told  him,  at  the  begining  of  the  spring,  that  he 
could  not  say  the  improved  state  of  his  health  was  in 
consequence  of  what  had  been  done  to  the  drains,  yet 
he  had  never  been  so  long  in  London  previously  without 
suffering  from  sick  headaches  ; and  then,  with  regard  to 
his  hoi-ses,  his  groom  told  him  that  within  a week  or  so  of 
their  being  brought  to  London,  they  always  used  to  go 
back  in  condition, ' but  they  did  not  do  so  tins  year, 
and  of  course  he  said  he  must  attribute  that  to  some- 
thing which  had  been  done. 

The  Conference  then  adjourned. 


MISCELLANEOUS. 


ARTISTS’  COLOURS. 

A meeting  was  held  on  Tuesday,  8th  inst. , at  the 
Grosvenor  Gallery,  New  Bond-street,  to  continue  the 
consideration  of  the  subject  of  Mr.  Holman  Hunt’s 
paper  read  before  the  Society  of  Arts,  on  Wednesday, 
April  21st.  Sir  Coutts  Lindsay,  Bart.,  took  the  chair. 
Mr.  Holman  Hunt  exhibited  several  canvases,  upon 
which  different  colours  and  combinations  of  pigments 
had  been  laid  some  years  ago,  with  a view  to  see  what 
changes  would  take  place.  Many  had  changed  con- 
siderably. With  regard  to  one  canvas,  Mr.  Hunt  said 
that,  wishing  to  try  some  Indian  colours  that  had  been 
sent  to  him,  and  having  no  oil  at  hand,  he  sent  out  and 
bought  a bottle  of  oil  bearing  upon  it  the  name  of  a 
celebrated  dealer,  and  used  it  to  mix  with  the  colours. 
That  was  in  March,  1879,  and  the  colours  on  the  canvas 
were  still  as  wet  as  on  the  day  they  were  laid  on.  In  the 
discussion  which  followed,  Mr.  E.  Eielding  pointed  out 
that  there  were  different  modes  of  preparing  vermilions 
and  other  colours,  and  that  much  would  depend  upon  the 
particular  method  adopted.  With  regard  to  the  vehicle, 
the  artists’  coloimman  had  to  trust  very  much  to  the 
varnish -maker,  the  composition  of  the  vehicles  being  trade 
secrets.  Mr.  Arthur  West  made  a communication  with 
reference  to  a book  formerly  belonging  to  Mr.  Field, 
and  now  in  the  possession  of  Messrs.  Winsor  and  New- 
ton. This  contained  directions  for  the  preparation  of 
colours,  of  which  specimens  in  the  book  had  been  pro- 
duced about  70  years  ago,  and  were  as  perfect  in  tint 
now  as  when  first  put  in.  Mr.  Church,  Professor  of 
Chemistry  of  the  Royal  Academy,  said  it  was  now  about 
a quarter  of  a century  since  he  first  began  to  make  ex- 
periments with  pigments,  oils  and  vamishes,  and 
painting  grounds.  The  movement  which  Mr.  Hunt 
had  begun  must,  it  appeared  to  him,  take  a wide  range. 
To  begin,  for  instance,  with  the  oils  to  which  reference 
had  been  made.  The  best  colourmen  were  at  the 
mercy  of  the  oil-seed  crushers.  It  might  be  East 
Indian,  Russian,  or  Italian  oil-seed  ; and  these 
would  vary  greatly.  Taking  the  worst  of  them — 
the  East  Indian — that  would  be  found  to  contain 
a certain  per-centage  of  non -drying  oil,  due  partly  to  the 
presence  of  mustard  and  rape  seed  with  the  linseed,  and 
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partly  to  the  fact  that  from  seed  crushed  by  hydraulic 
pressure  at  a high  temperature  a not  inconsiderable 
quantity  of  fatty  matter  would  be  expressed.  After 
speaking  of  the  effects  of  mixing  various  pigments,  he 
mentioned,  by  way  of  example,  that  there  were  three 
varieties  of  Prussian  blue,  of  which  only  one  was  perma- 
nent, which  might  be  easily  distinguished  by  the  em- 
ployment of  certain  chemical  and  physical  tests.  In 
making  experiments  with  colours,  he  would  suggest  that 
the  pigments  should  be  spread  on  glass  first,  because 
the  preparation  of  the  ground  on  the  canvas  might 
vitiate  the  experiment.  Next,  the  colours  should  be 
laid  on  white  porcelain,  because  any  change  of  tint 
could  then  be  better  observed ; and  thirdly,  some  shoxdd 
be  put  upon  canvas  the  composition  of  the  priming  of  which 
was  known.  Other  speakers  followed,  and  Mr.  Joseph 
Stapleton  having  given  the  results  of  analysis  of  colours 
made  by  him  for  Mr.  Holman  Hunt,  Sir  Coutts  Lindsay 
summed  up  the  discussion,  and  said  that  the  meeting 
had  not  been  held  fruitlessly.  Some  valuable  and 
interesting  information  had  been  obtained  from  various 
speakers.  From  what  they  had  heard  he  would 
venture  to  say  that  Mr.  Hunt  had  been  amply 
justified  in  the  course  of  action  he  had  taken  in 
calling  attention  to  this  subject.  Mr.  Hunt  had 
not  attempted  to  prejudice  the  public  in  any  way 
against  the  colourmen.  He  had  only  asked  that  inquiry 
might  be  made  respecting  the  colours  used  by  artists. 
So  far  as  the  matter  had  yet  been  investigated,  there 
appeared  to  be  grounds  for  a careful  consideration  of  the 
subject.  There  could  be  no  doubt  that  there  were  many 
colours  which  might  be  very  good  in  themselves,  but 
were  sold  under  false  names.  These  colours  might  be 
quite  harmless,  but  the  practice  of  selling  anything 
under  a false  name  was  misleading  to  the  artist  and 
deserved  reprobation.  He  believed,  as  one  speaker  had 
said,  that  there  was  no  more  honourable  men  as  a body 
than  artists’  colourmen,  but  they  were  constantly  forced 
by  the  demands  of  the  artists  to  sell  things  in  a way 
they  would  not  wish  to  do.  Artists  wished  pigments 
to  have  qualities  which  those  pigments  in  their  nature 
had  not.  For  instance,  they  wanted  Naples  yellow  to 
have  a very  brilliant  bright  colour,  and  to  satisfy 
this  desire  for  brightness  the  colourmen  were  induced 
to  produce  something  which  was  not  really  Naples 
yellow  at  all.  Artists  were,  he  thought,  quite  as  much 
to  blame  for  the  present  state  of  things  as  the  colour- 
men. They  and  the  colourmen  were  not  in  proper  re- 
lations with  each  other.  The  colourmen  wished  to  please 
the  artists,  and  the  artists  were  very  often  unreasonable 
in  their  demands.  He  hoped  that  the  outcome  of  this 
meeting  woidd  be  the  awakening  of  an  interest  in  the 
subject  on  the  part  of  the  public.  A vote  of  thanks  to 
Sir  Coutts  Lindsay,  for  the  use  of  his  gallery  and  for 
presidiug,  brought  the  meeting  to  a close. 


MONEY  OEDER  TELEGRAMS. 

A system  of  telegraph  money  orders  was  commenced 
in  New  Zealand,  on  the  15th  June,  1871,  and  the  Post- 
master-General, for  that  colony,  reported  on  the  14th 
August,  of  the  same  year,  that  it  had  already  proved 
highly  successful.  In  the  twentieth  annual  report  of 
the  Postmaster- General,  dated  Wellington,  18th  July, 
1879,  it  is  stated  that  during  the  year  1878,  the  telegraph 
had  been  used  for  the  transmission  of  13,228  orders, 
amounting  to  £54,807  10s.  6d.  In  the  previous  year, 
12,478  orders  for  £55,683  were  sent  by  wire.  The  Com- 
missioner of  Telegraphs,  whose  report  is  for  the  year 
ended  the  30th  June,  1879,  writes  as  follows  : — 

“ The  number  of  money-order  telegrams  sent  during 
the  year  was  14,607,  representing  a value  of  £61,693  9s., 
being  an  increase  over  the  previous  year  in  messages  of 
1,807,  and  value  of  £6,770  18s.  7d.  The  commission  col- 
lected by  the  Post-office  on  these  transactions  amounts 


to  £1,758  9s.  4d.  From  this  amount  has  to  be  deducted  ‘ 
the  sum  of  £730  7s.  as  fees  on  telegrams,  which  leaves  I 
£1,028  2s.  4d.  to  the  credit  of  the  Post-office,  which  is  I 
equal  to  1,666  per  cent,  upon  the  total  amount  trans-  I 
mitted.  Wellington  stands  first  as  having  issued  the  j 
largest  number  of  orders,  Christchurch,  Auckland,  and 
Dunedin  coming  next  in  the  order  mentioned  as  regards 
the  number  issued,  although  the  money  value  of  the 
orders  issued  by  Dunedin  exceeds  that  of  Auckland  by 
£750  3s.  It  is  satisfactory  to  note  that  this  convenient 
method  of  transmitting  money  rapidly  at  a small  cost, 
is  steadily  increasing  in  public  favour.” 


CORRESPONDENCE. 


IMPROVEMENTS  IN  VIOLINS. 

The  public  have  reason  to  be  thankful  to  Mr.  Wal- 
duck  for  his  experiments  with  violins,  and  I in  par- 
ticular, because  I am  saved  the  trouble  of  similar  ones 
which  I have  long  desired  to  undertake.  There  is  but 
one  further  step  which  I will  venture  to  suggest,  namely, 
to  try  the  effect  of  substituting  for  the  sound  Ijoard  or 
diaphragm  of  pine  or  sycamore  one  prepared  with 
something  like  the  peculiar  charcoal  which  has  been 
found  so  sonorous  in  the  microphone.  Special  atten- 
tion must  of  course  be  paid  to  the  mode  of  support- 
ing it.  T.  Twining. 

Twickenham,  June  15,  1880. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  will  he  published  shortly, 
price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Sceretary. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Moxday,  June  21st... Aeronautical  Society  (at  the  House  ok  the 
Society  of  Arts),  8 p.m.  Heading  of  Papers  and 
Discussion.  Exhibition  of  Models. 

Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 

Tuesday,  June  22nd... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  3 p.m.  Concert  by  the  Scholars  of  the 
National  Training  School  for  Music. 

Folk  Lore  Society,  22,  Albemarle-street,  W.,  4^  p.m. 
Annual  Meeting. 

Statistical,  Somerset-house-terrace,  Strand,  W.C.,  3 p.m. 
Annual  Meeting. 

Anthropological  Institute,  4,  St.  Martin’ s-place,  W.C.,  8 
p.m.  1.  Mr.  Peter  Bemridge,  “ The  Aborigines  of 
Victoria.”  2.  Prof.  W.  H.  Flower,  “A  Collection  of 
Crania  from  the  Fiji  Islands.”  3.  Eev.  Lorimer  Fison, 
“ Land  Tenure  in  Fiji.” 

Eoyal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  June  23ed... Geological,  Burlington-house,  W.,  8 p.m. 

Eoyal  Society  of  Literature,  4,  St.  Martin’ s-place,  W.C., 
8 p.m.  Capt.  E.  F.  Burton,  “ The  Ethnology  of  Modem 
Midian.” 

Thursday,  June  24th... Antiquaries,Burlington-house,W.,8j p.m. 

Eoyal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6g  p.m.  Annual  Meeting. 

Friday,  June  25th... Eoyal  United  Service  Institution,  Whitehall- 
yard,  3 p.m.  Mr.  J.  K.  Laughton,  “ Naval  Promotion, 
Arithmetically  and  Historically  Considered.” 

Quekett  Microscopical  Club,  University  College,  W.C.,  8 
p.m.  1.  Mr.  W.  H.  Gnbrnl,  “ The  Histology  of  Pitcher 
Plants.”  2.  Dr.  Patrick  Manson,  “Further  Observa- 
tions on  Filaricey 

Eoyal  Botanic,  Inner  Circle,  Eegent’s-park,  N.W.,  4 p.m. 
Prof.  Bentley,  “The  Functions  of  Plants  and  their 
Organs  of  Production.”  (Lecture  VUE. ) 

Saturday,  June  26th... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3 p.m. 

Eoyal  Botanic,  Inner-circle,  Eegent’s-park,  N.W.,  3|  p.m. 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY, 


FINANCIAL  STATEMENT. 

The  following  statement  is  published  in  this 
week’s  Journal,  in  accordance  with  sec.  40  of  the 
Society’s  Bye-laws : — 


TBEASURERS’  STATEMENT  OF  RECEIPTS,  PAYMENTS,  AND  EXPENDITURE, 
FOR  THE  YEAR  ENDING  MAY  31st,  1880. 


Dr. 

£ s.  d. 

To  Cash  at  Messrs.  Coutts  and  Co.,  3lst 

May,  1879  455  8 3 

Do.  in  hands  of  Secretary  8 3 10 


s.  d. 


463  12  1 


„ Subscriptions  received  during  the  year 
from  Members  and  Institutions  in 

Union  6,005  8 0 

,,  Life  Donations  567  0 0 


,,  Dividends  and  Interest  

„ Examinations : — Prince  Consort’s 

Prize  (H.M.  the  Queen)  26  5 0 

Fees,  &c 110  5 1 


„ Hoiise  & Office  (receipts  for  gas,  &c.). 
,,  Advertisements  


6,572 

626 


136  10 
50  17 
1,604  2 


Cantor  Lectures  8 5 7 

Domestic  Economy  Eeports 2 3 11 

Journal  135  9 9 

Public  Health  Conference  Reports  35  14  8 

Spoiled  Post-cards  1 0 0 

Transactions 1 17  0 

4,  Donations  to  Artisans’  Reports  Fund  (Paris 
Exhibition,  1878) 

4,  Watherston  ftize  (by  Mr.  Watherston)  


184  10  11 


6 0 
100  0 


s.  d. 


749  1 7 


By  House  and  Premises : — 

Rent,  Rates,  and  Taxes 336  18  4 

Insurance,  Gas,  Coal,  House 
charges,  and  charges  incidental 

to  ordinary  meetings 245  7 0’ 

Repairs  and  Alterations  (including 
new  parapet  and  general  repairs 
to  roof  and  waste-pipes)  166  16  3 

„ Officer- 

Salaries  and  Wages*  1,791  11  10 

Stationery,  Office  Printing,  and' 

Lithography 341  14  5 

Advertising  58  0 9 

Postage  Stamps,  Messengers’ 

Fares,  and  Parcels  188  16  3 

,,  Library,  Bookbinding,  &c 

„ Conversazione  

„ Journal,  including  Printing,  Stamps,  and  Dis- 
tribution  2,442  18  9 

„ Advertisements  (Agents  and  Printing) 636  18  0 

„ Union  of  Institutions,  including  Ex- 
aminations, Prizes,  Fees,  Postage, 

Printing,  &c 620  10  10 

Prince  Consort’s  Prize  26  5 0 


,380  3 
121  16 
261  10 


646  15  10 


„ Conferences  on  Public  Health  and  on  Water 

Supply 258  4 

„ Medals ; — 

Albert 2 18  6 

Society’s  (see  also  “Committees”)  19  16  0 


Prizes : — 

Owen  Jones  8 6 6 

Swiney  (Messrs.  Garrard  for  Cup)  100  0 0 

Watherston  (H.  Singer) 100  0 0 


Cantor  Lectures  .. 
Juvenile  Lectures. 
Sections— 

Chemical 

Colonial  

Indian 

Sanitary 


22  14  6 


218  13 
35  18 


61  0 0 
60  18  6 
86  0 0 
4 1 11 


„ National  Training  School  for  Music  (Society’s 

Scholarships) 

„ Committees : — 

Food 

General  

Memorial  Tablets  — 

Musical  Education 

Poisonous  Colours  

Saving  Life  at  Sea  (including 

Medal) 

Universal  Catalogue  of  Books 


212 

160 


12  6 
13  1 3 
9 6 
13  7 6 
3 14  9 


44  16 
2 10 


Annuity  to  Mrs.  Cantor 25 

„ ,,  Mrs.  Le  Neve  Foster 75 


0 0 
0 0 


79  1 6 


„ Artisans’  Eeports  on  Paris  Exhibition,  1878  

„ Investment  of  Life  Donations  in  Purchase  of 
£581  10s.  9d.  Reduced  3 per  cents 


„ Cash  at  Messrs.  Coutts  and  Co.,  31st 

May,  1880  441  15  11 

„ Ditto  in  the  Secretary’s  hands 4 15  7 


567  0 0 
9,297  14  7 


446  11  6 
£9,744  6 1 


• In  previous  years,  a total  of  £480  for  salaries  was  charged  to  the  Journal,  the  Advertisement  and  the  Examination  accounts.  All 
such  charges  are  now  included  under  the  one  he  ad 
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Liabilities. 


£ s.  d.  £ s.  d. 

To  Tradesmen’s  Bills 417  4 2 

„ Hates 45  16  8 

,,  Prince  Consort’s  Prize 26  5 0 

ff  Examiners’  Pees  188  4 3 

„ Examination  Prizes 58  10  0 

j,  Sir  Walter  Trevelyan’s  Prize 100  0 0 

„ Sections Colonial,  Chemical,  and 

Indian 170  0 0 

„ Protection  of  Ships,  Prize  Medal 21  0 0 

„ Albert  Medal,  1879  21  0 0 


1,048  0 1 


Assets. 

By  Society’s  Funds  invested  in — 

Reduced  3 per  Cent.  Stock 
£4,044  14s.  9d. , worth  on  31st  May, 
£3,943  12s.  5d.,  less  £571  12s.  6d. 
reserved  to  meet  Trusts  stated 

below  

, , Great  Indian  Peninsula  EaUway  4 per 
Cent.  Debenture  Stock  


£ s.  d. 


3,371  19  11 
200  0 0 


„ Subscriptions  of  the  year  uncollected  810  12  0 
„ Arrears,  estimated  as  recoverable  . . . 350  0 0 


„ Property  of  the  Society,  including  Barry’s 

Pictures  and  Lease 

„ Prince  Consort’s  Prize 

„ Advertisements  on  the  Books  due  and  in  course 


of  execution*  

„ Cash  at  Messrs.' Coutts  and  Co.,  31st 

May 441  15  11 

,,  Ditto  on  Deposit  100  0 0 

,,  Ditto  *in  hands  of  Secretary  (Petty 

Cash)  4 15  7 


£ 8.  d. 


3,571  19  11 

1,160  12  0 

2,000  0 0 

26  5 a 

1,477  12  6 


546  11  6. 


£8,783  0 11 


A portion  of  this  sum  is  Liable  to  charges  for  printing. 


Stocks  and  Cash  Standing  in  the  Name  op  the  Society. 


Consols £4,891  6 4 

New  3 per  Cents  388  1 4 

Reduced  3 per  Cents  4,044  14  9 

United  States  5 per  Cent.  Funded  Bonds,  1871  (2,500  dollars) 509  1 3 

Oude  and  Rohilcund  Railway  5 per  Cent.  Guaranteed  Stock  2,150  0 0 

Bombay  and  Baroda  do.  do.  2,450  0 0 

Canada  4 per  Cents  423  0 0 

India  4 per  Cents 105  18  7 

Great  Indian  Peninsula  Railway  4 per  Cent.  Guaranteed  Debentirre  Stock  2,170  0 0 

Metropolitan  3J  per  Cent.  Stock 343  14  3 

Cash  on  deposit  at  Messrs.  Coutts  and  Co 100  0 0 


Teust  Funds  Included  in  the  above. 


1.  Dr.  Swiney’s  Bequest 

2.  John  Stock’s  Trust 

3.  Benjamin  Shaw’s  Trust  for  Industrial  Hygiene 

Prize 

4.  North  London  Exhibition  Trust 

5.  FothergiU’s  Trust 

6.  J.  Murray,  in  aid  of  a Building  Fund  

7.  Subscriptions  to  an  Endowment  Fund 

8.  Dr.  Aldred’s  Bequest 

9.  Thomas  Howard’s  Bequest  

10.  Dr.  Cantor’s  Bequest 

11.  Owen  Jones  Memorial  Trust  

12.  Mulready  Trust 

13.  Alfred  Davis’s  Bequest  

14.  Memorial  Window  Fund 

15.  Sir  Walter  Trevelyan’s  Prize  


£4,500  0 0 Consols,  chargeable  with  a sum  of  £200  once  in  five  years. 
100  0 0 „ „ the  Award  of  a Medal. 


133  6 
157  19 
388  1 
50  0 
431  12 
90  0 
500  0 
5,052  19 

400  0 
109  12 
1,800  0 

345  0 
100  0 


8 „ „ „ Interest  as  a Money  Prize, 

8 5,  ,,  ,,  >J 

4 New  3 per  Cents.,  chargeable  with  the  Award  of  a Medal. 

0) 

6 > Invested  in  Reduced  3 per  Cent.  Stock. 

o) 

0 „ „ Urdted  States  5 per  Cent.  Funded  Bonds,  1871. 

8 „ „ Bombay  and  Baroda  and  Oude  and  Rohilcund 

Guaranteed  Railway  Stock. 

0 „ „ Canada  4 per  Cent.  Stock. 

9 ,,  „ India  4 per  Cent.  Stock. 

0 „ „ Great  Indian  Peninsula  Guaranteed  Railway  Deben- 

ture Stock. 

0 ,,  ,,  Metropolitan  3^  per  Cent.  Stock. 

0 On  Deposit  with  Messrs.  Coutts  and  Co. 


The  Receipts  of  the  Society  set  forth,  above  have  been  credited  by  Messrs.  Coutts  and  Co. 

The  Payments  set  forth  above  have  been  made  by  authority  of  the  Council. 

The  Assets,  represented  by  Stock  at  the  Bank  of  England,  and  securities,  cash  on  deposit,  and  cash  balance  at  Messrs.. 
Coutts,  as  above  set  forth,  have  been  duly  verified. 

B.  Feancis  Cobb,  ) m^.^surers 
H.  Beadee  Lack,  ) 

J.  Oldpield  Chadwick,  Auditor, 

H.  Teueman  Wood,  Secretary. 

Society’s  House,  Adelphi,  22nd  Jtme,  1880. 


ANNUAL  GENERAL  MEETING. 

The  Council  hereby  give  notice  that  the  One 
Hundred  and  Twenty-sixth  Annual  General  Meet- 
ing, for  the  purpose  of  receiving  the  Council’s 
Keport  and  the  Treasurer’s  statement  of  receipts, 
payments,  and  expenditure  during  the  past  year, 
and  also  for  the  election  of  officers  and  new 
Members,  will  be  held,  in  accordance  with  the 


Bye-laws,  on  Wednesday,  the  30th  of  June,  at  I 
o’clock  p.m. 

The  Council  think  it  weU  to  call  the  special 
attention  of  Members  to  the  above  notice,  and  to 
express  their  hope  that  Members  may  find  it  con- 
venient to  attend  and  receive  the  report  of  th 
Council  on  the  work  of  the  Session. 

(By  Order  of  the  Council) 

H.  Trueman  Wood,  Secretary. 
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CONCERT  BY  SCHOLARS  OF  THE  NATIONAL 
TRAINING  SCHOOL  FOR  MUSIC. 

A concert  was  given  by  some  of  the  scholars  of 
the  National  Training  School  for  Music,  under  the 
direction  of  Dr.  Stainer,  Vice-Principal  of  the 
School,  in  the  Great  Eoom  of  the  Society,  on 
Tuesday,  the  22nd  instant,  at  3 p.m.  Among  the 
performers  were  Misses  Benard,  Turner,  Twist, 
and  Messrs.  Crook  and  Mull,  who  hold  Society  of 
Arts’  and  Members’  Scholarships  at  the  School. 
The  Conductor  of  the  Choral  Class  was  Mr.  Eaton 
Faning. 

The  following  is  the  programme  of  the  concert : — 

Part  I. 

Chorus  from  “ Mirella  ” } Gounod. 

Soloists — Miss  Famol,  IMiss  Jones,  and  Miss  Cravino. 

Solo  Pianoforte...^  “ o } Mendelssota, 

]\Iiss  Bdnard. 

Song  “ The  Better  Land  ” Cowen. 

Miss  Tui’ner. 

Solo  Violin “ Souvenir  de  Haydn  ” Leonard. 

]\L’.  Crook. 

Accompanied  by  Mr.  Percy  Mull. 

Song “ Guinevere  ” Sullivan. 

Miss  Webbe. 

Solo  Pianoforte “ Ballade  in  G Jlinor  ” Chopin. 

Miss  Goss. 

Air “The  Evening  Pi'ayer”  (EUl Costa. 

Miss  Mary  Arnold. 

Trio “ L’  usato  ardi  ’ ' Rossini. 

Miss  Jones,  Jliss  Gibson,  and  Mr.  Blower. 

Part  II. 

Concertante  for  Four  Violins Maurer. 

Miss  Riley,  Miss  Ward,  Mr.  Parlitt,  and  Mr.  Crook. 

Song “ Oh  ! that  we  two  were  maying”  ...Gounod. 

IMiss  Atkins. 

Solo  Pianoforte  “ Soirees  de  Vienne” Liszt. 

jVIr.  Cliife. 

Duet “ Quanto  Amore  ” (Elisir  d’Amore)  ...Donizetti. 

IMiss  Made  and  Mr.  Young. 

Solo  Pianoforte “Polonaise  in  E Flat” Chopin. 

Miss  Twist. 

Aria “ Infedce  ” Verdi. 

Mr.  Blower. 

Canzonet “ My  mother  bids  me  bind  my  hair ’’...Haydn. 

IMiss  Cox. 

Chorus “ Climbing  over  Rocky  Mountain  ” Sullivan. 

Soloists — Miss  Gibson  and  IVIiss  Hudson, 


MEDALS. 

The  Council  have  awarded  the  Society’s  Silver 
Medal  to  the  following  readers  of  papers  during 
the  Session  1879-1880  : — 

To  Major-General  H.  Y.  D,  Scott,  C.B.,  F.K.S.,  for 
his  paper  on  “Suggestions  for  Dealing  with  the 
Sewage  of  London.” 

To  A.  J.  Ellis,  E.B.S.,  for  his  paper  on  “ The  History 
of  Musical  Pitch.” 

To  John  Spaekes,  for  his  paper  on  “Recent  Advances 
in  the  Production  of  Lambeth  Art  Pottery.” 

To  Heney  B.  Wheatley,  E.S.A.,  for  his  paper  on 
“ The  History  and  Art  of  Bookbinding.” 

To  W.  Holman  Hunt,  for  his  paper  on  “ The  Present 
System  of  Obtaining  Materials  in  use  by  Artist 
Painters,  as  compared  with  that  of  the  Old  Masters.” 
To  Thomas  Fletchee,  for  his  paper  on  “Recent  Im- 
provements in  Gas  Furnaces  for  Domestic  and 
Laboratory  Purposes.” 

To  John  C.  Moeton,  for  his  paper  on  “ The  last  Forty 
Years  of  Agricultural  Experience.” 

To  Prof.  Heaton,  F.C.S.,  for  his  paper  on  “ Balmain’s 
Luminous  Paint.” 

To  Captain  Abney,  R.E.,  F.R.S.,  for  his  paper  on 
“Recent  Advances  in  the  Science  of  Photography.” 


ANNUAL  CONFERENCE  ON  PROGRESS  OF  PUBLIC 
HEALTH. 

Friday,  June  11,  1880  ; the  Right  Hon.  JAMES 
Stanspeld,  M.P.,  in  the  chair. 

The  Chairman  invited  discussion  on  the  4th  sub-  , 
head,  namely,  the  ‘ ‘ Administration  and  Organi^- 
tion  of  the  Local  Government  Board.”  He  said’ 
this  was  a subject  of  considerable  interest,  but  need 
not  occupy  them  long,  especially  as  there  would'  be  a 
good  deal  of  discussion  most  likely  on  some  of  the  later 
parts  of  the  programme. 

Dr.  Bond  said  he  would  propose  a resolution,  which 
would  enable  the  sense  of  the  meeting  to  be  taken  on. 
this  matter.  He  ventured  to  suggest  that  this  proposi- 
tion went  too  far  in  one  direction,  and  hardly  far  enough 
in  another.  Taking  the  two  subjects  under  which  class 
“A”  presented  itself , viz.,  areas  and  inspectors,  it  seemed 
to  him  it  wordd  be  impossible  to  lay  down  any  definite 
area  until  you  had  decided  what  was  the  work  to  be 
done.  You  must  first  determine  what  the  inspectors  had 
to  do,  and,  secondly,  the  facilities  of  locomotion,  which 
was  itself  a very  important  element  in  the  question ; and 
upon  that  you  could  determine  the  area.  The  real  point 
was  this,  that  the  area  should  be  as  large  as  was  com- 
patible with  the  work  being  efficiently  done.  With 
reference  to  the  second  point,  the  suggestion  of  a staff 
of  inspectors,  this  was  moving  in  the  wrong  direction. 
They  did  not  want  more  inspectors  under  that  name, 
for  though  it  was  true  the  work  to  be  done  was  a work 
of  inspection,  it  seemed  to  him  it  would  be  inexpedient 
to  increase  inspectors  as  such,  because  they  had  already 
at  their  disposal  a machinery  which  was  ample,  if  pro- 
perly organised,  to  do  all  that  the  resolution  contemp- 
lated. You,  had  in  the  Medical  Officer  of  Health,  a man 
who  should  be  charged  with  the  duty  of  carrying  out 
the  work  of  inspection,  that  work  simply  being  to  see 
that  the  public  health  was  sufficiently  looked  after. 

The  Chairman  said  the  work  of  inspection  under  the 
Local  Government  Board  was  far  more  than  that,  it 
included  the  inspection  of  workhouses,  and  of  all  local 
government  operations,  not  merely  those  directly  imply- 
ing questions  of  health. 

Dr.  Bond  said  he  thought  the  discussion  was  limited 
to  the  subject  of  health. 

The  Chairman  said,  from  the  time  the  national  health 
first  became  a matter  of  public  attention,  a number  of 
Acts  had  been  passed,  which  were  called  Sanitary  Acts, 
but  to  some  extent  that  was  a misnomer,  they  were 
Local  Government  Acts,  relating  to  paving,  building, 
andmany  other  matters.  One  important  aspect,  no  doubt, 
was  the  sanitary  aspect,  but  there  was  a certain  amount 
of  illogicality  and  unfitness  in  the  title  of  those  Acts. 
To  carry  the  matter  a little  further,  the  Local  Govern - 
mentBoard  was  the  oldPoor-lawBoard,  with  the  addition 
of  what  was  formerly  the  Medical  Department  of  the 
Privy  Council  and  the  Local  Government  Act  Office.  It 
superintended  local  government  throughout  the  country ; 
the  urban  and  rixral  sanitary  authorities  and  Poor-law 
authorities  were  controlled  and  supervised  by  that  Board, 
It  had  certain  staffs  of  inspectors  to  conduct  its  business, 
and  to  supervise  all  these  various  matters.  It  had  a 
body  of  general  inspectors,  the  old  Poor-law  inspectors, 
men  with  a knowledge  of  Poor-law  administration  and 
of  local  government,  and  then  it  took  to  itself  the  medical 
staff  of  the  Medical  Department  of  the  Privy  Council, 
and  also  the  staff  of  the  Local  Government  Act  Office — 
the  staff  of  engineering  inspectors.  It  had  now  certain 
chemical  inspectors  also  to  conduct  examinations  under 
the  “ Alkali  ” and  other  Acts.  The  way  in  which  the 
business  of  the  Board  was  carried  on  was  this;  the 
Local  Boards  and  Boards  of  Guardians  throughout  the 
country  were  corresponding,  more  or  less,  with  the 
secretariat  at  head-quarters ; you  had  all  these  inspectors 
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going  down  to  deal  with  these  Boards ; you  had  all 
England  and  Wales  mapped  out  into  certain  areas, 
within  which  there  might  be  general  inspectors,  the  old 
Poor-law  inspectors  permanently  appoiuted  dealing 
regularly  with  the  local  governing  bo(Bes  within  them. 
Besides  that,  there  was  the  engineering  staff,  the  mem- 
bers of  which  were  sent  here  and  there  as  occasion  de- 
manded, not  appropriated  to  particular  areas.  The 
same  thing  occurred  with  the  medical  staff,  they  were 
utilised  as  required  all  over  the  country.  This  system 
was  open  to  considerable  practical  objection.  There 
was  a want  of  organisation  in  dealing  in  that  way  with 
these  several  bodies  of  inspectors,  and  there  was  the 
danger  of  a certain  amount  of  friction.  He  looked  upon 
the  Local  Government  Board  as  a great  administrative 
department,  as  the  central  office  of  a business  which  had 
branches  all  over  the  country.  He  thought  there  was 
a great  deal  too  much  correspondence,  for  he  believed 
in  dealing  with  men  through  men,  and  his  notion 
of  the  proper  organisation  of  that  department  was 
something  of  this  kind.  He  would  divide  the  country 
into  a smaller  number  of  larger  areas  for  the  purpose  of 
inspection,  and  in  each  of  those  without  increasing  the 
staff  at  all,  he  would  classify  them  differently.  He 
would  have  a large  area  under  a chief  inspector,  who 
should  have  assistants  to  do  the  ordinary  drudgery 
work  of  inspecting  workhouses  and  so  on,  and  a 
medical  inspector,  and  an  engineering  inspector.  He 
would,  therefore,  have  a complete  inspectorial  staff  for 
a large  area,  and  would  follow  up  the  same  principle 
in  the  Local  Government  Board  itself.  He  would, 
if  he  could,  have  a permanent  administration  at 
the  head  of  the  Board,^  who  should  not  be  a 
secretary,  and  who  should  never  put  peu  to  paper,  but 
whose  business  should  be  to  conceive  and  perpetuate 
the  policy  of  that  Board,  and  to  deal  with  men.  He 
would  have  the  head  of  the  Medical  Inspectorate  to  con- 
sult with,  and  would  make  a kind  of  Board  from  the 
heads  of  the  Medical  Department,  the  Engineering  and 
the  Poor-law  and  Legal  Departments  ; and  in  that  way, 
a system  of  policy  would  naturally  grow  up  within  the 
Local  Government  Board  itself,  and  you  would  end  by 
immensely  reduciug  the  friction  and  correspondence, 
and  would  give  a much  greater  sense  of  independence 
and  responsibility  to  local  authorities,  at  the  same  time 
retaining  sufficient  hold  on  them  from  the  centre 
for  all  good  purposes.  The  meaning  of  the  proposition 
put  in  type,  was  intended  to  be  what  he  had  just  been 
expressing.  In  18 78, there  were  certain  criticisms  passed 
on  the  Local  Government  Board,  which  he  thought  were 
not  altogether  just,  and  he  then  went  into  this  question, 
and  propounded  at  considerably  greater  length  than  he 
had  now  done,  these  administrative  ideas.  He  had 
great  confidence  in  them  because  they  had  not  been 
taken  up  hastily,  and  he  had  never  found  himself  dis- 
posed to  modify  them  during  the  many ’years  he  had  had 
for  quiet  reflection  since  those  days  of  official  life  when 
they  were  first  formed.  At  the  same  time,  he  did  not 
care  to  urge  this  part  of  the  programme  on  the  meet- 
ing ; he  could  not  expect  every  man  to  be  prepared  with 
an  opinion  on  this  subject  at  the  moment,  though  as  far 
as  he  was  concerned,  it  wasjthe  outcome  of  many  years’ 
experience,  and  many  more  years  of  thought,  and  if  it 
recommended  itself  to  the  mind  of  the  Conference,  he 
should  be  glad. 

Dr.  Bond  said  they  were  much  indebted  to  the  Chair- 
man for  the  explanation  he  had  given.  He  had  not 
contemplated  that  the  proposition  had  so  large  a bear- 
ing, but  rather  looked  upon  it  in  relation  to  Section 
B of  the  first  clause.  There  could  be  little  difference  of 
opinion  as  to  the  desirability  of  the  scheme  the  Chair- 
man had  sketched  out,  for  everything  which  tended  to 
diminish  friction  between  the  central  and  local  authori- 
ties, must  be  beneficial.  The  more  you  could  get  local 
authorities  to  see  that  they  were  doing  their  work  with- 
out being  subject  to  espionage,  which  inspection 
necessarily  involved,  the  better.  So  far  as  inspection 


was  concerned,  under  the  general  working  of  the  Central 
Board,  there  could  be  no  difference  of  opinion  as  to  the 
desirabihty  of  such  a plan  of  organisation  as  had  been 
sketched  out,  but  that  did  not  seem  to  him  to  meet 
exactly  the  weak  point  which  existed  in  the  present 
system,  namely,  a want  of  officers,  who  should  come 
more  frequently  in  direct  relationship  with  the  local 
authorities,  and  who  should  not  be  inspectors  more  than 
was  absolutely  necessary.  As  to  the  work  involved  in 
questions  of  public  health,  which  was  mainly  of  a 
medical  character,  there  was  no  alternative,  but  that 
some  medical  man  should  have  charge  of  it,  and  that 
was  now  done  by  the  Medical  Officer  of  Health,  and  he 
thought  that  the  work  required  could  be  done  by  a 
proper  organisation  of  the  present  Medical  Officers  of 
Health.  In  the  first  place,  with  reference  to  the  office 
itself,  there., was  a good  deal  of  work  which  was  not  done 
at  present  that  might  be  done  by  the  Officer  of  Health, 
and  a good  deal  of  work  which  was  done  now,  with 
which  his  office  came  into  intimate  relation,  but  with 
which  he  had  no  connection.  For  instance,  one  of  his 
main  functions  was  to  prevent  the  spread  of  small-pox, 
and  yet  he  had  no  relation  of  any  kind  with  that  most 
important  matter,  vaccination ; he  had  no  official  re- 
lation to  the  vaccinators,  and  practically  he  knew 
nothing  about  it.  Then,  again,  the  supervision  of 
factories  and  schools  was  really  medical  work,  which 
was  done  by  officials  in  some  cases,  but  not  so  efficiently 
as  it  ought  to  be,  and  that  ought  to  be  superintended  by 
the  Meffical  Officer  of  Health.  Then,  again,  there  were 
the  “Dairy”  clauses  of  the  Contagious  Diseases 
(Animals)  Act ; that  was  work  which  in  most  counties 
was  not  done  at  all.  In  his  own  county,  the  magis- 
trates had  passed  an  impracticable  resolution,  and 
shunted  the  thing  over  to  the  hands  of  the 
sanitary  authorities,  without  giving  them  any  in- 
structions. Then,  again,  there  was  the  case  of 
unregistered  deaths  which  was  not  under  any  one’s 
supervision  at  present,  and  over  that  work  the 
medical  officer  ought  to  have  cognisance  of  some  kind. 
There  were  other  matters,  such  as  questions  of  dietary 
and  so  on,  where  inquiry  and  reports  were  necessary, 
which  might  be  entrusted  to  the  same  officer.  If  he 
were  properly  qualified,  he  should  be  up  to  all  branches 
of  his  work  ; and  he  would  suggest,  with  a view  to  iu- 
creased  efficiency  and  economy,  that  it  was  desirable  the 
machinery  for  the  protection  of  public  health  should  be 
placed  on  a more  satisfactory  footing  than  it  was  at 
present.  He  referred  especially  to  the  position  of  the 
Medical  Officers  of  Health.  Nothing  could  be  more  un- 
satisfactory. At  the  present  time,  they  were  appointed 
temporarily,  and  liable  to  continued  reappointment,  and 
were,  therefore,  not  independent,  and  were  not  placed 
in  such  a position  as  to  free  them  from  that  collision 
between  their  ovra  private  iuterests  and  the  public 
interests,  which  ought  not  to  exist  in  the  case  of  public 
officers. 

The  Chairman  said  the  point  Dr.  Bond  was  dis- 
cussing, namely,  the  position  of  Medical  Officers 
of  Health,  would  have  come  more  naturally  at  an 
earher  part  of  the  programme.  He  did  not  think 
it  would  be  right,  on  his  part,  to  ask  the  Conference 
to  come  to  any  distinct  and  strong  expression  of  opinion 
in  relation  to  sub-section  a and  i,  under  sub- 
head 4,  but  they  were  really  the  outcome  of  his 
experience,  and  the  expression  of  what  he  had  said  at 
previous  Conferences,  and  the  whole  matter  would 
be  found  largely  expounded  in  the  report  for  1878, 
page  31.  AU  that  occurred  to  him  was  that  the 
Conference  might  be  inclined  to  pass  a resolution 
to  this  effect: — “That,  in  the  opinion  of  this  Con- 
ference, the  question  whether  the  administrative 
organisation  of  the  Local  Government  Board  should 
be  strengthened  and  improved  {a)  by  mapping  out  Eng- 
land and  Wales  into  a few  large  areas,  &c.,  following 
the  words  of  the  programme,  and  {b)  by  instituting  an 
Inquiry  Department,  &c.,  is  one  deserving  of  the  atten- 
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tion  of  her  Majesty’s  Government.”  All  they  would 
then  be  doing  would  he  to  intimate  that  they  had  had 
explanations  of  that  subject,  and  thought  them  worthy 
of  consideration. 

Mr.  Edwin  Chadwick,  C.B.,  said — I cannot  be  present 
without  making  some  observations  on  the  question  before 
the  Congress  over  and  above  the  immediate  question 
raised  as  to  the  direction  of  local  inquiries  by  inspec- 
tors ; there  is  the  subject  of  distinct  and  serious  inquiry 
which  will  have  to  be  made  elsewhere,  as  to  the  consti- 
tution of  a competent  deliberate  authority  by  whom 
such  inquiries  may  be  directed,  and  by  whom  the  results 
obtained  shall  be  deliberately  studied,  and  competently 
and  responsibly  applied . The  existing  arrangements  tend 
only  to  ensure  deficient  deliberation  and  perfunctory 
and  unsatisfactory  action.  We  have  a Board  talked  of, 
composed  of  all  the  highest  officers  of  State,  the  Lord 
President  of  Council,  the  Secretaries  of  State  for  the 
Home  Department,  the  Colonial  Department,  and  the 
War  Department,  the  Lord  Privy  Seal,  and  the  Chan- 
cellor of  the  Exchequer.  But  such  a Board  has  never 
existed  and  acted  in  reality.  On  a due  examination 
of  the  outcome,  it  wiU  be  foiind  that  the  default  has  not 
been  merely  one  of  form,  but  has  been  attended  by  the 
most  serious  consequence  in  substance.  To  illustrate  these 
existing  conditions  of  the  action  without  any  central 
Board,  I may  accept  the  qualifications  assigned  to  me, 
in  dedications  of  works,  by  distinguished  officers  who 
served  with  me,  and  that  I have  a competent  mastery, 
at  least  of  those  administrative  principles  which  I have 
elaborated,  and  that  events  have  vindicated.  Now,  sup- 
pose I were  a president  in  Parliament,  and  had,  moreover, 
the  honour  to  be  a cabinet  minister,  and  in  that  high 
capacity  as  a minister,  parliamentary  affairs  on  all 
sorts  of  disparate  subjects,  foreign  as  well  as  domestic, 
to  attend  to  at  night  as  well  as  by  day ; the  deliberate 
attention  required  for  the  work  of  the  department 
must  be  frustrated  and  dissipated,  and  I must  needs 
rely  on  the  inspirations  of  the  secretary,  and  then  the 
heavily  overburdened  secretary  must  needs  rely  on 
clerks,  and  these  clerks,  instead  of  having  to  work  up 
to  superior,  leisurely,  deliberative  authority,  and  un- 
divided competent  attention,  have  to  work  in  haste, 
and  with  apathy  or  antipathy  to  responsibility.  The 
outcome  of  these  conditions  will  be  seen  in  one  branch 
of  service,  the  administration  of  relief  to  the  destitute. 
Under  the  first  real  Board  of  competent  officers, 
giving  undi\dded  attention  to  their  work,  fimda- 
mental  improvements  were  made  in  the  administra- 
tion, and,  with  all  shortcomings,  the  burthen  of 
the  rates  was  reduced  by  nearly  one-half.  But,  under 
the  existing  conditions,  abuses  reappeared,  and  the 
burthen  was  again  doubled.  The  retrograde  progress  has 
been  checked  by  local  reaction,  and  by  local  Conferences 
of  Boards  of  Guardians  to  obtain  that  information  which 
the  action  of  the  original  deliberative  authority  gave  to 
them.  Take  the  great  sanitary  branch  of  the  service  of  the 
department.  During  the  first  five  years  of  the  action  of 
a real  deliberative  authority,  the  first  General  Board  of 
Health,  fundamental  sanitary  principles  were  laid  down, 
such  as  have  not  been  added  to,  or  deviated  from,  without 
detriment,  and  examples  of  large  direct  reductions  of 
death-rates  were  obtained  in  a number  of  towns,  and 
extended  action  on  those  principles  promoted  in 
other  places.  Advanced  normas  of  sanitation  were 
established  for  general  application.  But  this  sanitary 
servdee  has  been  merged  with  other  functions,  and 
pla^d,  not  in  the  principal  position  due  to  it,  but  in  a 
position  secondary  to  the  mass  of  other  functions  heaped 
upon  that  Board.  For  twenty  years,  some  twenty- 
seven  thousand  poimds  a year  has  been  expended  upon 
the  Medical  Department ; about  double  the  expenditure 
upon  the  first  deliberative  authority,  the  first  General 
Board  of  Health,  the  Sanitary  Engineering  Department 
included.  And  what  has  been  the  outcome  to  be 
shown  for  that  double  expenditure  ? I have  inquired  for 


an  example  of  its  direct  action,  and  I cannot  learn  of 
one  instance  of  a town  or  place  where  a death-rate  can  be 
shown  to  have  been  reduced  by  it ; and  the  reduction  of 
death-rates  is  the  only  real  test  of  the  efficient  expendi- 
ture of  the  public  money.  You  will  apparently  only 
find  traces  of  its  action  against  one  epidemic,  which  is 
only  of  about  the  fifth  magnitude,  namely,  the  small- 
pox, and  that  action  very  incomplete.  And  what 
position  has  it,  as  compared  with  the  first  General 
Board  of  Health,  either  in  this  country  or  in 
Europe  ? One  officer  of  the  Local  Government  Board, 
has  in  his  evidence  expressed  his  fright  at  the 
increase  of  local  burthens  for  works  ; and  returns  may 
be  called  for  of  the  sanction  of  expenditure  for  separate 
works  that  have  proved  to  be  unproductive,  with  the 
view  of  seeing  on  whom  responsibifity  now  attaches  iox- 
misfeasance  as  well  as  for  non-feasance.  In  the  first 
General  Board  of  Health,  the  administration  had  the 
primary  qualities  of  all  correct  administrative  organisa- 
tion. The  management  was  transparent,  and  the 
ostensible  was  the  real  and  the  responsible ; and  there 
wiU  be  only  halting  and  inferior  local  progress  and 
reduction  of  excessive  local  burthens,  with  unproduc- 
j five  expenditure,  until  action  upon  correct  principles  is 
restored. 

Mr.  Alcock  hoped  that  the  Conference  would  adopt 
the  Chairman’s  suggestion  with  regard  to  the  sub- 
section, so  that  attention  might  be  called  to  the 
desirability  of  considering  the  question.  He  did  not 
knoAv  that  it  would  be  competent  to  them  to  go  much 
further,  because  he  doubted  whether  they  had  sufficient 
information  to  enable  them  to  do  so.  It  was  a large 
question,  which  must  be  considered  by  those  who 
were  acquainted  with  all  the  workings  of  the  Local 
Government  Board  itself.  On  sub-section  b,  there 
ought  to  be  no  question  of  passing  a very  strong 
resolution  in  support  of  it.  The  local  authorities 
throughout  the  country  had  found,  from  time  to 
time,  A'ery  considerable  difficulty  in  carrying  on  their 
duties  with  reference  to  the  great  expense  they  were 
I put  to  in  trying  to  find  out  the  best  means  of  carrying 
out  their  sanitary  and  other  administration.  They  got 
no  assistance  from  the  Local  Government  Board, 
because,  if  they  assisted,  they  felt  they  would  be  taking 
the  responsibility  of  the  success  or  failure  of  the  course 
recommended.  But  they  might  assist  local  authorities 
materially  by  an  inquiry  department  such  as  we  have 
sketched  out.  He  thought  all  the  information  they  got 
from  year  to  year  should  be  furnished  to  each  sanitary 
authority,  whether  they  asked  for  it  or  not.  He  would 
beg  leave  to  move  the  resolution. 

Mr.  Owen  asked  whether  the  tendency  of  sub-section 
a did  not  go  towards  increasing  rather  than  diminish- 
ing Imperial  centralisation. 

The  Chairman  said  certainly  not ; at  present  there 
were  a larger  number  of  areas  than  were  contemplated 
in  his  statement,  and  a larger  number  of  general  in- 
spectors, dealing  more  in  detail  with  the  operations  of 
the  local  authorities  than  he  hoped  it  would  ultimately 
be  necessary  to  do.  His  notion  was  to  diminish  inspec- 
tion in  detail  by  enlarging  the  areas,  and  practically, 
therefore,  restricting  the  representative  of  the  Imperial 
department  to  larger  lines  of  action.  If,  instead  of 
having  a Local  Government  Board  inspector  over  one 
coimty,  they  put  him  over  three,  and  gave  him  a sub- 
ordinate to  do  the  mere  drudgery,  that  man  became  a 
bigger  man,  he  dealt  with  larger  questions,  and 
became  more  of  a negociator  instead  of  an  inspec- 
tor, and  that  was  what  chief  inspectors  ought  to 
be.  He  had  sometimes  called  them  the  diplomatic 
representatives  of  the  Local  Government  Board 
to  the  Local  Boards.  These  functions  might  be 
considered  as  (/wasi- diplomatic,  or,  to  use  another 
figui’e  of  speech,  he  had  sometimes  called  them 
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the  managing-  partners  in  a given  part  of  the  eountry  ' 
of  a great  business  which  extended  over  the  whole  of  i 
the  country.  The  whole  object  and  meaning  of  the 
proposition  expressed  in  sub -section  a was  to  restrict  ' 
the  habit  of  a necessarily  minute  and  tedious  inspection. 

Mr.  Owen  said  that  would  go  to  diminish  the  number 
of  inspectors,  but  not  the  amount  of  inspection. 

The  Chairman  said  it  would  practically  reduce  the 
amount  of  inspection.  You  would  increase  the  powers  of 
inspection  in  some  cases,  as,  for  instance,  in  the  cases  of 
disease.  Instead  of  sending  down  suddenly  an  inspector, 
whenfever  sprang  up  in  a particular  locality , according  to 
this  scheme,  you  would  have  a considerable  area  of  country 
under  a staff  of  inspectors,  one  of  whom  would  belong 
to  the  Medical  Department,  and  his  function  would  be 
to  watch  the  progress  of  health  in  that  area,  and  with- 
out waiting  for  an  outbreak  of  fever,  to  indicate 
where  there  was  a weak  point  in  any  portion  of  that 
great  area.  One  great  advantage  of  this  kind  of  arrange- 
ment would  be,  that  in  each  area  you  would  have  again 
a little  G-overnment  Board  in  peito ; in  each  area 
you  would  have  a general  inspector,  whom  he  would 
elevate  and  make  a man  of  policy  rather  than  of  detail ; 
at  the  centre  he  should  repeat  the  same  kind  of  organ- 
isation. He  should  desire  to  have  a permanent  head, 
calling  him  a vice-president  rather  than  a secretary, 
and  he  would  manage  the  whole  thing,  not  as  matter  of 
correspondence,  but  as  a matter  of  business.  No  business 
man  did  anything  by  letter  which  he  could  do  by  word 
of  mouth.  The  function  of  correspondence  was  rather 
to  record  results  arrived  at.  He  believed  in  dealing  with 
men  through  men,  and  that  such  an  organisation  as  he 
suggested  would  be  a vast  improvement  from  that  point 
of  \dew. 

Dr.  Bartlett  said  he  thought  on  sub -section  a there 
would  be  very  few  dissentient  voices  ; and,  no  doubt,  a 
large  number  of  persons  who  have  considered  the  ques- 
tion must  have  come  to  something  like  a plan  in  their 
own  minds  somewhat  similar  to  that  now  put  forward. 
He  thought  the  only  way  to  deal  with  the  matter  was 
to  have  a certain  number  of  directors,  and  that  they 
should  direct  the  technical  inspectors,  whether  medical 
or  engineering,  or  whether  merely  dealing  with  the 
details  of  the  work  to  be  done.  You  would  then,  if  the 
whole  of  the  country  were  mapped  out  in  these  large  areas, 
do  the  work  with  much  less  friction,  and  give  a much  larger 
amount  of  responsibility  and  power  to  those  who  were 
to  take  these  subordinate  positions  on  these  so-called 
Boards.  He  believed  the  whole  business  of  the  country 
would  then  centralise  itself  in  the  Statistical  Department 
at  head-quarters.  That  practically  led  you  to  sub-section 
b,  because  the  Statistical  Department,  which  would  be  the 
head-quarters  of  the  Local  Government  Board,  would 
have  at  its  command  details  such  as  were  not  available 
to  them  or  to  any  of  the  Local  Boards  at  the  present 
moment.  But  here  came  a point  on  which  he  should 
like  to  have  a little  information.  The  programme  used 
the  words,  ‘ ‘ For  the  assistance  of  local  authorities 
wanting  information  and  applying  for  it.”  He  thought, 
however,  if  it  were  to  take  the  form  of  monthly, 
quarterly,  or  half-yearly  reports,  and  they  were  sup- 
plied to  all  the  heads  of  large  areas,  and  through  them 
distributed  again  to  the  smaller  sections,  there  would  be 
no  necessity  for  them  to  apply,  because  it  would  be  at 
their  fingers’  ends.  But  then  came  another  part  on  which 
he  felt  some  doubt,  namely,  “ charged  with  the  investi- 
gation of  scientific  processes.”  There  he  should  conceive 
that  a great  benefit  might  be  arrived  at,  but,  on  the  other 
hand,  if  this  were  not  dealt  with  very  carefully,  it  was  quite 
possible  the  investigation  of  scientific  processes,  which 
mainly  meant,  he  apprehended,  the  dealing  with  sewage 
matters,  and  so  forth,  in  connection  with  sanitary 
affairs,  and  perhaps  including  the  disinfection  of 
hospitals,  might  perpetuate  a Government  monopoly 
with  regard  to  the  puiity  of  the  water  supply.  "V^at 
was  the  result  at  the  present  time,  of  that  which  was 


considered  to  be  a Government  statement  of  the  water 
supplied  even  to  the  metropolis  ? Dr.  Frankland  had 
adopted  a process  of  analysis  of  his  own  ; he  did  not 
even  give  in  his  reports  the  detail  of  any  process  of 
analysis,  but  took  an  ideal  standard  of  purity  of  one 
water,  and  compared  all  other  water  supplies  wdth  that 
particular  sample.  He  said  you  had  moving  organisms 
in  it,  and  that  it  was  impure,  but  a microscope  in  the 
hands  of  almost  anyone  would  give  equal  information ; 
and  when  he  said  the  amount  or  organic  impurity 
amounted  to  so  much  relatively  of  one  water  as  com- 
pared with  another,  that  again  afforded  very  little 
information,  because  he  did  not  give  an  idea  of  the  total 
organic  impurity  in  any  water.  He  mentioned  that 
merely  as  a matter  of  great  importance  when  consider- 
ing the  investigation  of  scientific  processes.  If  they 
were  merely  to  have  a Government  ofi&ce,  with  a num- 
ber of  chemists  attached  to  it,  who,  from  Dr.  Frank- 
land’s standpoint,  recommended  a standard  of  purity, 
and  one  process  that  might  be  just  such  another  as  that 
of  purity  in  water,  which  should  give  no  indication  of 
the  real  value  of  the  processes  whatever.  In  the  same 
way.  Dr.  Tidy  brought  forward  another  process.  He 
had  erected  two  standards  of  purity,  and  of  each  of 
them  he  had  given  details,  both  with  regard  to  water 
supply,  and  also  with  regard  to  the  purity  of  gas.  Gas 
inspection,  again,  was  anything  but  a success,  and  there 
was  little  to  warrant  any  great  dependence  on  these 
plans  of  inspection  of  scientific  processes.  He  was 
afraid  this  was  a point  which  would  have  to  be  con- 
sidered in  detail  before  they  could  arrive  at  any  una- 
nimity, and  he  would,  therefore,  suggest  that  it  be  left 
for  further  consideration. 

The  Chairman  suggested  that  Dr.  Bartlett’s  diffierdty 
might  be  met  by  omitting  the  words,  ‘ ‘ charged  with 
the  investigation  of  scientific  processes.” 

Mr.  Alcock  thoug-ht  it  would  be  a pity  to  do  that. 

Dr.  Bartlett  also  suggested  the  insertion  of  the  words 
“distribution  after  publication”  in  the  last  para- 
graph. 

Mr.  Donville  said  men  required  to  be  educated  against 
their  wills,  and  it  was  desirable  that  information  should 
be  sent  to  County  Boards  whether  they  applied  for  it  or 
not.  It  often  happened  that  a large  scheme  of  sewage 
was  left  undealt  with  because  there  was  no  information 
as  to  which  system  should  be  adopted.  It  was  often 
made  an  excuse  by  Local  Boards  that  the  expense  of 
obtaining  such  information,  and  the  difference  of 
opinion  amongst  experts  was  so  great,  and  also  that 
there  was  no  place  to  which  they  could  apply  for  definite 
information.  Therefore,  he  thought  the  reports  should 
be  distributed  gratis. 

Mr.  Adolphe  Smith  wished  to  ask  Dr.  Bartlett  whether 
the  analysis  by  Dr.  Frankland  or  Dr.  Tidy  was  not 
withheld  from  the  public  for  the  sake  of  brevity,  and 
whether  if  any  medical  man  or  scientific  man  taking  an 
interest  in  the  matter  were  to  apply,  they  would  not 
have  full  and  complete  information  given.  He  thought 
the  Government  ought  to  be  entrusted  with  the  investi- 
gation of  scientific  processes,  but  he  agreed  with  Dr. 
Bartlett  that  it  should  not  be  made  a monopoly,  and 
that  the  system  of  such  investigations  should  be  open  to 
the  broadest  inspection,  the  fullest  criticism,  and  the 
greatest  possible  improvement. 

Dr.  Bartlett  said  he  had  no  doubt  that,  in  courtesy, 
Dr.  Frankland  or  Dr.  Tidy  would  afford  any  Medical 
Ofiicer  of  Health  such  information  privately  as  they 
might  ask  ; but  that  on  that  which  was  published,  and 
from  which  aU  the  world  formed  their  own  ideas,  they 
were  left  in  the  dark  as  to  the  means  by  which  those 
statements  were  arrived  at. 

The  Chairman  thought  it  would  be  advisable  to  omit 
, the  words  “investigation  of  scientific  processes,”  for 
1 this  reason,  that  on  reconsidering  the  terms  of  this  para- 
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graph  he  did  not  think  they  came  in  very  well  there. 
ITie  department  proposed  was  an  inquiry  department 
where  people  could  inquire  and  ascertain  the  facts.  No 
doubt  the  investigation  of  scientific  processes  must  be 
carried  on  from  time  to  time,  for  instance,  by  engineer- 
ing inspectors  as  to  methods  of  drainage,  or  water 
supply,  but  he  did  not  think  they  would  be  conducted  in 
what  he  should  call  the  inquiry  department.  With  re- 
gard to  the  proposal  that  besides  publication  of  periodical 
reports  they  should  include  the  word  “distribution,’’ 
his  own  opinion  was  against  it,  because  he  thought  it 
was  descending  rather  too  much  into  detail  to  say  that 
the  Local  G-ovemment  Board  should  be  bound  to  dis- 
tribute, gratuitously,  its  reports  to  all  the  Local  Boards 
throughout  the  kingdom.  It  was  enough  to  use  the 
word  “ publication,”  leaving  the  method  of  publication 
to  the  Board  itself. 

Dr.  Bartlett  said  he  only  suggested  it  as  regards  those 
large  areas,  so  that  the  reports  might  be  accessible  to 
those  various  centres. 

The  Chairman  thought  the  word  “publication” 
covered  everything,  and  did  not  preclude  anything. 

Dr.  Wilson  (Rochdale)  said  that  recently  a most  im- 
portant investigation,  with  regard  to  the  diseases  arising 
from  offensive  trades,  had  been  published  as  a Blue- 
book,  but  curiously  enough  that  volume,  though  it 
would  be  valuable  for  many  years  to  come,  was  out 
of  print,  and  many  Medical  Officers  who,  from  seeing 
criticisms  of  it,  were  anxious  to  obtain  it,  could  not 
do  so. 

Professor  Way  thought  sub-section  b did  not  clearly 
point  out  where  the  inquiry  department  was  to  be  insti- 
stuted.  It  would  be  a central  department,  no  doubt, 
but  it  should  be  so  stated. 

The  Chairman  said  they  might  insert  the  words,  ‘ ‘ in 
the  Local  Government  Board.” 

Capt.  Galton,  F.R.S.,  said  there  was  one  point  connected 
with  the  arrangement  of  the  staff  of  local  inspectors 
which  should  not  be  lost  sight  of,  viz.,  that  the  depart- 
ment of  registration  should  be  under  the  Local  Govern- 
ment Board,  and  that  the  local  registrars  should  be 
placed  under  these  local  institutions.  Otherwise  it  was 
perfectly  clear  that  the  outlay  of  the  registration  did 
not  assume  its  full  value. 

Mr.  Shawcross  said  another  point  of  importance  was 
the  necessity  of  cases  of  infectious  disease  being  reported 
to  the  Medical  Officer  of  Health.  They  found  great 
difficTilty  in  their  tovm  in  ferreting  out  these  cases.  If  it 
were  made  compulsory  that  every  medical  officer  should 
report  such  cases,  it  would  give  them  great  assistance 
in  carrying  out  their  work. 

The  Chairman  said  the  Registration  Board  was  now 
under  the  Local  Government  Board,  but  he  did  not 
know  exactly  what  was  going  on ; it  ought  to  be  that 
that  Board  should  now  come  more  directly  under  the 
supervision  of  the  Local  Government  Board,  but  it  was 
hardly  a question  before  the  Conference.  He  hoped 
that  wotdd  be  the  case,  but  he  did  not  know  what  was 
done,  or  what  would  be  done,  not  being  familiar  with 
the  existing  organisation  of  the  Registration  Depart- 
ment, and  therefore  he  was  not  prepared  to  draft  a reso- 
lution on  the  subject.  He  then  read  the  following 
resolution,  and  put  it  to  the  meeting,  when  it  was  carried 
imanimously : — 

‘ ‘ That,  in  the  opinion  of  this  Conference,  the  question 
whether  the  administrative  organisation  of  the  Local 
Government  Board  could  be  strengthened  and  improved 
by  mapping  out  England  and  Wales  into  a few  large 
areas — each  area  to  be  under  the  administration  of  a 
staff  of  inspectors,  the  whole  under  the  superintendence 
of  a permanent  head  of  the  department,  properly 
assisted,  and  relieved  of  secretarial  work — is  one  deserv- 
ing the  attention  of  her  Majesty’s  Government ; and  that 


this  Conference  is  of  opinion  that  it  is  desirable  there 
should  be  instituted,  without  delay,  an  Inquiry  Depart- 
ment in  the  Local  Government  Board,  for  the  assistance 
of  local  authorities  wanting  information  and  applying 
for  it,  charged  with  the  collection  of  statistical  data,  the 
ofl&cial  record  of  sanitary  experiments  here  and  in  foreign 
countries,  and  the  publication  of  periodical  reports  upon 
the  results  obtained.” 

The  Chairman  then  invited  discussion  on  the  second 
head,  namely,  amendment  of  the  law. 

Mr.  Cresswell  said  the  suggestions  were  not  new  on 
the  part  of  the  Executive  Committee,  but  were  in  fact 
the  carrying  out,  so  as  to  include  them  in  a Code,  the 
suggested  amendments  which  had  been  discussed,  and 
more  or  less  sanctioned  during  the  last  five  years.  It 
was  thought  desirable  that  aU  these  amendments  and 
resolutions  should  be  codified  and  formulated  so  that 
they  might  in  future  turn  to  the  decalogue — if  that  ex- 
pression would  not  be  deemed  improper — of  sanitary 
law,  of  the  year  1880,  and  at  once  see  aU  that  which 
they  believed  to  be  the  ascertained  opinion  of  scientific 
men  and  medical  officers  up  to  the  present  day.  They, 
therefore,  thought  it  desirable  to  insert  under  the 
head  of  amendment  of  the  law  certain  resolutions, 
which  had  been  already  sanctioned  by  previous  Con- 
ferences, more  for  the  purpose  of  codification  than  any 
other  purpose.  In  section  299  of  the  Public  Health 
Act  there  was  a clause,  which  was  one  of  the  most  im- 
portant in  the  Consolidation  Act  (namely,  the  one  which 
empowered  the  Local  Government  Central  Authority  to 
take  proceedings  on  complaint  of  default  by  the  local 
authority),  as  every  one  had  large  experience  of  the  de- 
faults of  local  authorities,  and  had  pretty  well  ascertained 
that  unless  compulsion  in  someformwereapphed,  morally 
or  legally,  these  defaults  would  continue  to  increase. 
The  attention  of  the  Conference  of  1878  was  called  to 
this  point  by  Dr.  Child,  whom  he  was  glad  to  see  pre- 
sent. That  clause  ran  as  follows  “ Where  complaint 
is  made  to  the  Local  Government  Board,  that  the  local 
authority  has  made  default  in  providing  their  district 
with  stiificient  sewers,”  &c.,  “or  that  the  local 
authority  has  made  default,”  and  so  on — these  words 
were  somewhat  prolix,  and  were,  what  they  called  in 
law,  the  inducement ; but  the  emphatic  words  in  it  were 
these — “where  complaint  is  made.”  Now  Dr.  Child 
called  the  attention  of  the  Conference  to  some  cases 
which  had  come  under  his  notice,  and  to  a decision  of  the 
Courts,  as  far  back  as  1878,  that  the  words  “ complaint 
made,”  governed  the  whole  section,  and  that  it  was 
not  a complaint  by  an  inspector  of  the  Local 
Government  Board,  or  even  by  the  medical  officer 
appointed  for  the  express  purpose  of  making  com- 
plaints, but  that  it  meant  a complaint  by  some 
body  ab  extra,  who  was  not  a member  of  the  Local 
I Government  Board,  or  of  the  local  authority,  but 
an  outsider  aggrieved  by  the  default  of  the  local 
authority.  The  Courts  had  decided  that  even  where 
their  own  inspector  came  before  the  Board  with  the 
gravest  possible  instance  of  a default  made  here  or 
there,  the  Board  had  under  that  section  no  authority  to 
interfere.  He  thought  to  himself  that  subject  was 
worth  attention,  and  suggested  that  the  object  they 
had  in  view  might  be  attained  by  leaving  out  the 
introductory  words  which  he  had  already  read,  and 
commencing  with  the  practical  part  of  the  section,  so 
that  the  clause  should  read  as  follows: — “Where  a 
local  authority  has  made  default,”  &c.  That  seemed 
to  him  as  simple  a proposition  as  possible,  and  that  was 
the  real  meaning  of  this  first  statutory  amendment. 
It  did  away  with  all  the  difficulties  and  obstacles  which 
had  hitherto  occurred,  and  had  obstructed  the  action  of 
the  Local  Government  Board,  where  they  had  been' 
desirous  of  doing  their  duty. 

Dr.  Bond  was  surprised  that  Mr.  Cresswell,  as  a 
lawyer,  had  made  this  suggestion.  He  had  started  with 
an  assumption  without  any  basis.  How  was  the  Local 
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Grovernment  Board  to  know  that  a sanitary  anthority 
had  made  default  without  it  was  informed  ? Was  it  not 
necessary  to  insert  the  words  “when  the  Local  Govern- 
ment Board  were  informed  from  any  source?”  Unless 
you  introduce  that,  how  was  it  to  he  assumed  that  the 
authority  had  made  default  ? But  his  objection  to  that 
proposition,  which  he  thought  admirable,  and  to  the 
other  three,  which  were  equally  admirable,  was  this  : — 
That  it  was  inexpedient  to  pick  out  four  matters  con- 
nected with  the  Public  Health  Act  for  special  sugges- 
tion and  amendment,  when  the  whole  Act  bristled  with 
points  which  equally  required  inquiry.  It  was  scarcely 
possible  to  put  your  finger  on  a clause  of  the  Public  Health 
Act,  at  any  rate  the  more  important  general  clauses, 
which  did  not  demand  inquiry  in  view  of  the  light 
obtained  by  experience  of  the  last  seven  years.  He 
ventured  to  think  if  the  Chairman  would  crown  the 
edifice,  the  foundation  of  which  he  had  laid  by  bringing 
in  that  Act,  by  taking  such  steps  as  to  press  upon  the 
Legislature  the  necessity  of  instituting  an  inquiry  into 
the  working  of  the  Act  generally,  so  far  as  was  practic- 
able, it  would  be  found  that  not  only  this  clause,  to  which 
Mr.  Cresswell  had  drawn  attention,  but  a number  of 
others  were  full  of  difficulties,  to  such  an  extent  as  to 
make  the  working  of  the  Act  impracticable.  He  did 
not  wish  to  deprecate  discussion  on  this  point,  but  if 
the  Conference  saw  their  way  to  a general  resolution,  he 
thought  far  more  good  would  be  done  by  passing  it  than 
simply  by  drawing  attention  to  these  isolated  points, 
which  would  lead  to  the  inference  that  these  were  the 
sole  or  most  important  ones  which  required  amendment. 

Mr.  Owen  desired  to  draw  attention  to  a kindred 
question.  Perfectly  agreeing  with  the  suggestion  made 
by  Mr.  Cresswell,  he  would  suggest  that  the  Conference 
should  go  still  further,  and  that  the  proposition  should 
be  applied  not  only  to  the  Public  Health  Act,  but  other 
Acts  which,  at  the  present  time,  required  that  some  in- 
dividual should  put  the  public  official  in  motion  before 
the  Act  could  be  put  in  force  ; for  instance,  the  Pollu- 
tion of  Eivers  Act  and  the  recent  Adulteration  Acts. 
There  was  a very  important  question  which  had  come 
under  his  own  observation,  with  regard  to  enforcing  the 
Adulteration  Act,  especially  in  regard  to  the  adultera- 
tion of  milk.  The  Act  was  practically  a dead  letter. 
To  arrive  at  the  point  desired,  namely,  of  proving  the 
adulteration  of  milk,  was  surrounded  by  so  many  pro- 
■ cesses,  and  such  an  amount  of  trouble  and  formula  that 
individuals  could  not  be  expected  to  go  to  the  trouble  of 
putting  the  Act  in  operation.  In  the  first  place,  they 
had  to  undergo  a considerable  amount  of  expense,  for 
the  cost  of  analysis  was  something  like  10s.  6d.,  and 
other  details  which  required  to  be  attended  to,  such  as 
informing  the  seller  that  the  article  was  purchased  for 
analysis,  dividing  it  into  three  portions,  &c.,  were  so 
cumbersome,  that  unless  these  were  simplified  it  was  im- 
possible to  put  the  Act  in  operation  against  the  vendor 
of  the  article.  Again,  with  regard  to  the  pollution  of 
rivers,  as  it  at  present  stood,  ouly  one  individual  could 
set  the  Act  in  motion. 

Dr.  Tripe  rose  to  order.  He  did  not  think  this  came 
within  the  scope  of  the  discussion. 

The  Chairman  did  not  think  Mr.  Owen  was  out  of 
order.  They  had  already  had  a suggestion  that,  instead 
of  going  through  the  several  heads  of  amendment  of  the 
law,  they  should  pass  some  resolution,  expressing  in 
their  opinion  that  the  Public  Health  Acts  needed  re- 
view; and  he  understood  that  Mr.  Owen’s  remarks  had 
a bearing  on  that  point. 

Dr.  Tripe  said  these  Acts  were  not  to  be  found  in  the 
Public  Health  Act,  which  was  the  only  Act  under  dis- 
cussion. 

Mr.  Owen  said  his  suggestion  was,  that  the  present 
Conference  should  take  a general  grasp  of  those  Acts 
which  require  to  be  amended  in  a similar  manner.  With 
regard  to  the  pollution  of  rivers,  there  was  a factory 


situated  on  the  banks  of  a river  in  his  neighbourhood, 
which  used  a quantity  of  chemicals,  and  besides  had 
a private  gasworks  ; a large  quantity  of  refuse  was  dis- 
charged into  the  river,  which  had  the  effect  of  so 
polluting  it,  that  the  fish  were  destroyed  by  bushels  as 
he  was  informed ; and  not  only  so,  but  the  sheep  and 
cattle  were  poisoned  by  drinking  the  water.  Being  for 
a time  resident  in  the  neighbourhood,  he  remonstrated 
with  some  of  the  parties,  and  expressed  a desire  that  the 
Act  should  be  put  in  operation,  but  was  met  by  the 
objection  that  there  was  no  one  who  had  sufficient 
courage  to  “bell  the  cat.”  He  would  suggest,  there- 
fore, that  the  officials  should  have  power  to  put  the  law 
in  motion. 

Dr.  Wright  (Cheltenham)  said  there  was  no  doubt  the 
Consolidation  Act  required  careful  revision  by  practical 
men,  and  if  they  did  not  pass  some  general  resolution, 
their  time  would  be  taken  up  by  discussing  details,  and 
nothing  would  be  done. 

The  Chairman  said  it  seemed  to  be  the  general  feeling 
that  it  would  be  possible  to  pass  some  resolution  of  the 
kind  referred  to  ; but  he  did  not  see  why  they  should 
omit  all  reference  to  the  subject  matters  dealt  with  at 
the  previous  Conferences.  They  might  deal  with  them, 
and  conclude  with  a general  resolution. 

Mr.  Mellor  (Town  Clerk  of  Rochdale)  did  not  think 
Mr.  Cresswell  had  shown  any  reason  why  the  words  he 
proposed  to  leave  out  should  not  stand.  Mr.  Cresswell 
wanted  to  place  in  the  hands  of  the  Local  Government 
Board  the  power  of  at  once  going  down  into  a district 
and  exercising  jurisdiction  in  cases  where  no  complaint 
had  been  made  to  the  local  authority.  That  was  really 
the  object  of  striking  out  those  words.  The  object  of 
the  Legislature  was  that  some  complaint  should  be  made 
to  the  Local  Government  Board  that  the  local  authority 
of  the  district  was  not  carrying  out  the  provisions  of  the  i 
Act,  before  any  interference  by  the  Local  Government  i 
Board.  He  thought  the  words  ought  to  stand.  Why  | 
should  not  complaints  be  made  to  the  local  authority  in  i 
the  first  place ; and  they  ought  at  least  to  know  who  j 
complained. 

Mr.  Chadwick  said  he  had  often  known  cases  in  which 
individuals  came  to  him  privately  and  confidentially  and 
made  complaints  of  the  Local  Board,  the  Local  Board 
being  composed  very  often  of  landlords  owning  the  very 
worst  properties  to  be  dealt  with.  When  he  asked  them 
why  they  did  not  apply  to  the  local  authorities,  the 
answer  was — “I  am  in  private  practice,  and  a good 
many  of  my  best  patients  are  members  of  the  Board.” 
Why  were  people  to  go  on  dying  because  you  stopped 
every  source  of  information,  except  through  the 
local  authorities.  Sometimes  the  Local  Government 
Board  itself  could  see  by  the  death-rate  that  there 
was  great  local  maladministration.  Where  there 
was  a death-rate  of  20  or  30  per  1,000,  it  would 
be  their  duty  to  make  inquiry  into  it. 

Mr.  Mellor  did  not  see  why  the  local  authorities 
should  not  be  supposed  to  have  the  welfare  of  the  com- 
munity at  heart  quite  as  much  as  any  central  authority 
residing  in  London.  There  might  be  exceptional  cases, 
but  it  did  not  follow  that  the  members  of  Local  Boards 
in  general  were  not  as  ready  and  anxious  as  Mr.  Chad- 
wick or  anybody  else  to  look  after  the  public  welfare. 
Very  often  when  they  came  to  the  central  authority  (the 
Local  Government  Board)  they  were  met  by  aU  kinds 
of  obstructions  and  red-tapeism,  and  when  they  wanted 
to  carry  out  certain  provisions,  the  Central  Board 
assumed  to  know  a great  deal  more  about  the  matter 
than  persons  on  the  spot. 

Mr.  Chadwick  said  the  fact  was,  that  the  greater 
proportion  of  local  authorities  had  too  little  knowledge 
of  sanitary  science,  and  had  no  knowledge  of  correct 
standards  for  its  application.  One  of  his  finst  instructions, 
in  sending  an  assistant  Commissioner  to  inquire  into  com- 
plaints of  this  kind,  was  to  take  the  local  authorities 
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with  him  to  the  seat  of  the  fever,  and  very  often  those 
local  authorities,  mayors,  or  town  clerks,  when  they 
saw  the  places  in  question,  were  perfectly  astonished  at 
the  conditions  existing  there  without  their  knowledge, 
and  never  could  have  believed  that  anything  of  the  . 
kind  could  have  existed  in  their  town. 

Mr.  Mellor  said  that  was,  perhaps,  not  to  he  wondered 
at,  after  what  they  had  heard  the  previous  afternoon, 
of  the  numerous  cesspools  which  existed  under  gentle- 
men’s houses,  even  in  London. 

Capt.  Gallon  thought,  in  face  of  the  resolution  passed 
yesterday  suggesting  the  increase  of  areas  to  the  county 
area,  it  would  be  more  prudent  to  adopt  Dr.  Bond’s 
suggestion  of  a more  general  resolution.  If  they  had 
an  improved  organisation,  generally  many  of  the  argu- 
ments for  direct  interference  by  the  Central  Board, 
without  the  interposition  of  some  local  authority,  woydd 
fall  to  the  ground,  and  it  reqmred  great  consideration 
as  to  how  far  it  would  be  expedient  to  suggest  that  the 
Local  General  Board  should  directly  interfere  without 
oCB.cial  application  from  some  person  interested  in  the 
district  to  require  the  removal  of  a grievance.  There 
was  no  doubt  that  people  now  complained  somewhat^  of 
a certain  amount  of  interference,  and  that  would  be  in- 
creased to  a considerable  extent,  especially  if  inspectors 
were  to  go  about  the  country  to  find  out  for  themselves 
the  various  defects  which  might  exist. 

The  Chairman  said  there  was  some  ground  for  the 
proposal  of  Mr.  Cresswell,  for  he  knew  from  his  own 
experience  that  there  were  cases  where  the  interference 
of  the  Local  Government  Board  was  highly  to  be  desired, 
and  where  the  governing  body  of  the  locality  and  the 
inhabitants  themselves  seemed  to  be  in  a conspiracy  to 
injure  themselves.  Of  course  that  interference  ought 
to  be  as  small  as  possible,  and  only  taken  under  every 
precaution.  But  there  were  cases  where  there  seemed 
an  impossibihty  of  taking  action  against  local  authori- 
ties, who  were  wilfully  and  perversely  refusing  to  look 
into  the  matter,  because  a person  could  not  be  found  to 
make  information  and  complaint.  If  they  had  a system 
of  inspection  — not  vexatious  inspection — in  the  interest 
of  the  national  health,  it  seemed  preposterous  that  they 
should  report  that  that  national  health  was  being 
damaged  by  the  neglect  of  the  local  authority,  and  yet 
not  be  able  to  take  any  action.  It  would  be,  no  doubt, 
unadvisable  that  the  Local  Government  Board  should 
often  have  to  act  on  this  report  without  some  complaint 
from  an  inhabitant,  but  the  answer  to  that  was,  that 
the  cases  were  very  rare. 

Mr.  Alcock  hoped  the  Conference  would  not  pass  a 
general  resolution,  because  that  would  amount  simply 
to  this,  that  the  Public  Health  Act  required  amendment. 
That  was  such  a self-evident  proposition,  and  would  be 
to  the  end  of  time,  that  it  would  have  no  effect  what- 
ever. Unless  the  Conference  believed  it  was  possible  to 
obtain  a perfect  Act  of  Parliament,  the  Public  Health 
Acts,  whatever  they  were,  would  infallibly  require 
amendment  from  time  to  time,  and  they  had  far  better 
confine  themselves  to  specific  amendments  which  they 
could  agree  upon,  and  bring  them  to  the  attention  of  the 
Government,  and  then,  whenever  the  Public  Health  Act 
was  required  to  be  amended,  urge  that  those  particular 
amendments  should  be  introduced.  One  other  amend- 
ment had  occurred  to  the  local  authority  in  Sunderland, 
and  that  was  with  reference  to  the  252nd  section  of  the 
Public  Health  Act.  That  enacted,  that  any  complaint 
or  information,  made  or  laid  in  pursuance  of  this  Act, 
was  to  be  made  or  laid  within  six  months  from  the  time 
when  the  matter  of  such  complaint  or  information  arose. 

Dr.  Bond  said,  if  they  were  going  to  accept  sug- 
gestions from  gentlemen  present  as  to  the  points  in 
which  their  authorities  considered  the  Act  required 
amendment,  they  would  never  get  to  the  end  of  the 
business.  If  they  were  going  to  discuss  aU  these  points, 
well  and  good ; but  his  suggestion  was  that,  in  addition 


to  that,  they  should  pass  a comprehensive  resolution, 
and  he  had  not  yet  heard  any  satisfactory  reply  to  that 
suggestion. 

Mr.  Alcock  said  he  thought,  perhaps,  further  amend- 
ments were  a little  out  of  order ; but  as  one  speaker 
had  been  allowed  to  address  himself  to  the  Adulteration 
Act,  he  certainly  thought  it  was  open  to  him  to  bring 
forward  another  amendment  with  reference  to  this  par- 
ticular section. 

The  Chairman  said  the  first  question  was,  whether 
they  proposed  to  go  through  the  sub -heads  of  the 
section  headed  “Amendment  of  the  Law,”  and  come 
to  conclusions  for  or  against  those  suggestions,  or 
whether  they  would  prefer  to  substitute  some  general 
proposition.  Mr.  CressweU  had  suggested  to  him  a 
modified  course,  that  they  should  pass  the  resolution  in 
general  terms,  but  should  append  to  it  those  matters 
indicated  under  head  2,  as  matters  deserving  attention, 
without  absolutely  committing  themselves  to  specific 
resolutions.  The  resolution  would  then  run  in  tins 
form  : — “ That,  in  the  opinion  of  this  Conference,  the 
Public  Health  Act,  1875,  and  Pollution  of  Rivers  Act, 
1876,  require  revision  and  amendment  in  many  im- 
portant particulars,  and  that  the  suggested  amendments 
and  additional  clauses  subjoined  deserve  the  attentive 
consideration  of  Parliament;”  and  then  bring  in  that 
second  head  of  Amendment  of  the  Law. 

Dr.  Wright  said  that  was  a form  of  resolution  he  was 
going  to  have  suggested. 

Dr.  Bond  suggested  the  addition  of  the  words  : — “In 
such  other  Acts  as  deal  with  the  subject  of  public 
health  ” that  would  include  the  “Adulteration  Act,” 
the  “Contagious  Diseases  (Animals)  Act,”  and  other 
Acts  which  dealt  with  the  public  health,  wholly  or 
partially. 

Mr.  Cresswell  asked  if  Dr.  Bond  was  prepared  to 
guarantee  morally  that  those  other  Acts  did  require 
amendment.  He  had  not  studied  those  Acts,  and, 
therefore,  could  not  give  an  opinion ; but  if  Dr.  Bond  had 
done  so,  and  could  give  that  assurance,  he  had  no  objec- 
tion. 

Mr.  Nicholls,  C.E.  (Birmingham),  said  he  had  had 
an  experience  of  some  30  years  in  this  matter,  and  one 
of  the  greatest  difficulties  found  was  that  the  present 
Acts  worked  one  against  the  other,  and  the  only  proper 
course  woiild  be  to  get  a new  Act  of  Parliament  entirely 
embodying  what  they  had  at  present,  vnth  some  modi- 
fications. As  it  was,  the  clauses  cut  one  against  the 
other,  and  legal  men  could  agree  upon  nothing.  When 
they  got  County  Boards  properly  constituted,  and 
especially  if  they  got  public  inspectors,  a great  deal 
would  be  done. 

Dr.  Tripe  thought  no  general  resolution  would  be  of 
any  use.  The  oMy  way  was  to  pick  out  definite  evils, 
and  keep  on  hammering  away  at  them  until  they  were 
altered.  He  was  astonished  at  Dr.  Bond,  with  his 
experience,  proposing  to  pass  a merely  general  resolu- 
tion. They  had  better  keep  to  the  Public  Health  Act, 
and  not  go  into  the  question  of  food  adulteration  and 
other  matters.  He  knew  as  well  as  most  the  evils  of 
food  adulteration,  for  amongst  other  things  he  was  a 
public  analyst,  but  it  seemed  to  him  perfectly  useless  to 
go  into  these  questions ; they  ought  to  confine  themselves 
to  the  Public  Health  Act,  and  point  out  certain  specific 
matters  which  required  alteration. 

Mr.  Day  (Reading)  agreed  with  the  last  speaker. 
There  was  no  doubt  the  Act  required  general  amend- 
ment. With  regard  to  sub -section  h of  the  agenda 
paper,  which  dealt  with  sewers  and  house-drains, 
he  should  be  prepared  to  contend,  at  the  proper 
time,  that  the  section  referred  to  there  would  give 
the  local  authorities  scarcely  any  more  power  than 
they  at  present  possessed ; on  the  other  hand,  there  was 
. another  of  the  Metropolitan  Acts  which  contained  pro- 
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visions  which,  if  inserted,  would  give  almost  every 
additional  power  which  could  be  wished  ; he  referred 
to  the  18  and  19  Vic.,  cap.  120,  an  Act  for  the  better 
local  management  of  the  metropolis. 

The  Chairman  said  he  should  like  to  get  the  opinion 
of  the  Conference  on  this  question.  Was  it  the  wish  to 
deal  with  section  2 (Amendment  of  the  Law)  in  the 
manner  proposed  ? that  was  to  say,  point  out  certain 
proposed  amendments  as  worthy  of  consideration,  and 
then  attach  to  it  a general  resolution.  Then  they  must 
go  through  the  various  special  amendments  named,  and 
see  if  they  were  agreed  upon  them.  First  came  sub- 
section a,  giving  the  Local  C-ovement  Board  the  power 
to  act  even  without  information  and  complaint  by  the 
inhabitants  of  the  locality.  Upon  that  there  was  a 
difference  of  opinion,  and,  as  far  as  he  was  concerned, 
he  agreed  it  would  be  bad  policy  on  the  part  of  the 
Local  G-overnment  Board  to  take  that  course,  if  it  could 
take  any  other,  and  no  President  of  the  Local  Govern- 
ment Board  would  ever  consent  to  do  it  except  in  the 
last  resort.  Still,  it  appeared  illogical  to  give  a power 
of  supervision,  and  create  a staff  of  inspectors,  who 
should  make  reports  on  which  the  Local  Government 
Board  could  not  act.  He  did  not  think  there  would  be 
any  of  the  dangers  Mr.  Mellor  had  suggested. 

Mr.  Story  (Mayor  of  Sunderland)  did  not  at  all  agree 
with  the  proposed  amendment  mentioned  in  sub -sections. 
Atthe  first  blush  he  was  disposed  to  accept  it,  but  on  con- 
sideration he  did  not  believe  it  would  work  well.  What 
was  the  principle  they  had  laid  down  ? It  was  that 
the  local  authorities  should  be  left  to  manage  their  own 
affairs  as  far  as  possible,  and  that  the  imperial  authori- 
ties should  not  take  any  action  of  its  own  until  there 
was  a clear  necessity  arising  for  it.  The  effect  of  this 
proposal  was  to  depart  from  that  principle.  The  Chair- 
man said  he  did  not  think  the  President  of  the  Local 
Government  Board  would  be  disposed  to  get  into  hot 
water,  and  if  they  always  had  a president  of  the  same 
judicial  mind  as  himself,  that  might  be  so,  but  it  was 
not  the  president  they  had  to  do  with,  it  was  a crotchety 
inspector,  or  to  put  it  jn  another  form  a too  scientific 
inspector,  who  saw  things  he  thought  ought  to  be  done, 
and  the  local  authority  had  left  undone,  and  who,  out 
of  his  deference  to  theory  and  science,  insisted  on  an 
inquiry.  He  quite  admitted  there  might  be  special 
instances,  such  as  had  been  mentioned  in  outlying  dis- 
tricts, where  it  might  be  difficult  to  get  persons  to  com- 
plain, but  in  ninety-nine  cases  out  of  a hundred  where 
there  was  a necessity,  you  would  find  some  one  rate- 
payer who  would  make  a complaint  to  the  authorities. 
They  only  required  that  he  should  write  a letter,  and 
the  fact  that  he  had  written  a letter  and  made  a com- 
plaint under  the  present  law,  gave  a right  to  the  central 
authority  to  deal  with  the  question. 

Dr.  Tripe  asked  if  the  objection  would  not  be  met  by 
substituting  the  word  “information”  for  the  word 
“complaint.”  It  was  the  latter  word  which  created 
the  difficulty. 

The  Chairman  asked  if  he  would  include  the  informa- 
tion of  the  inspector. 

Dr.  Tripe  said  he  would  leave  the  clause  as  it  stood, 
substituting  “ information ” for  “complaint.”  There 
was  a great  difference  between  the  legal  definition  of 
the  word  “complaint”  and  “information.” 

Mr.  Parrish  said,  under  Section  114  of  the  Act  relat- 
ing to  offensive  trades,  the  local  authorities  were  bound 
to  take  proceedings  on  the  certificate  of  their  Medical 
Officer  for  Health,  or  a complaint  by  any  two  legally 
qualified  medical  practitioners,  or  by  any  ten  inhabitants 
of  the  district  to  such  authority.  It  seemed  to  him  if 
this  clause  were  inserted,  allowing  any  ten  inhabitants 
to  make  the  complaint,  it  would  meet  the  difficulty. 

Dr.  Vacher  said  that  was  going  back,  because  a single 
person  could  do  it  now. 


Mr.  Cresswell  asked  if  it  was  likely  there  would  be  any 
two  medical  men  in  any  country  district  who  would  go 
and  make  a complaint. 

Mr.  Shawcross  said  the  last  suggestion  would  limit 
the  Act  still  further,  for  at  present  it  gave  the  widest 
power  to  any  person  to  make  complaint. 

The  Chairman  said  he  would  now  put  the  question  of 
omitting  sub-section  a.  The  proposition  was  to 
enable  the  Local  Government  Board  to  institute  an 
inquiry  on  the  motion  of  one  of  its  own  inspectors, 
and  it  was  objected  by  some  gentlemen  that  there  was 
no  sufficient  practical  difficulty  to  justify  this  change  in 
the  law,  and  that  it  would  be  received  by  the  local 
governing  bodies  as  rather  an  invasion  of  their  own  inde- 
pendence, and  would  tend  rather  to  make  the  adminis- 
tration of  the  law  unpopular.  There  was  a good  deal  in 
that  argument,  and,  as  far  as  he  was  concerned,  he 
would  give  the  general  advice  not  to  pass  a resolution 
on  any  subject,  if  they  could  only  pass  it  by  a small 
majority. 

On  being  put  to  the  vote,  it  was  decided  to  omit 
reference  to  sub-section 

Mr.  Cresswell  then  brought  forward  sub-section  h. 
He  said  this  was  practically  Mr.  Alcock’s  resolution, 
which  was  thoroughly  well  ventilated  and  discussed  two 
years  ago,  and,  as  far  as  he  could  judge,  received  the 
unanimous  sanction  of  the  then  Conference.  He  trusted 
they  would  be  able  to  carry  the  resolution  for  an  amend- 
ment of  the  law,  which,  in  the  opinion  of  almost  every 
practical  man  and  engineer,  was  highly  desirable.  The 
Legislature  had  already  recognised  in  the  City  of 
London  certain  powers,  which  were,  by  the  statute 
referred  to,  conferred  on  the  Commissioners  of  Sewers, 
and  there  could  be  no  fear  in  the  case  of  the 
City  of  London  that  so  powerful  a body  would 
allow  their  municipal  or  individual  liberties  to  be 
infringed ; if  for  nearly  a quarter  of  a century  the 
Act  had  worked  well  there,  they  had  a right  to 
assume  it  would  work  well  throughout  the  whole 
country.  It  seemed  to  come  to  this.  The  duty  of  the 
local  authority,  as  it  was  the  duty  of  the  Commissioners  of 
Sewers,  was  laid  down  clearly  by  the  Public  Health  Act. 
They  must  construct  sewers,  and  deal  with  the  dis- 
position of  sewage  of  the  district  or  town:  but  the 
difficulty  arose  when  you  came  to  apply  the  provisions 
of  the  Act  to  the  many  cases  where  you  had  to  make 
the  connections  with  private  houses,  either  adjoining 
the  road,  or  at  some  little  distance  (according  to  the  Act 
of  Parliament  within  100  feet),  i.e.  make  connection 
with  the  domestic  drains  of  each  individual  property.  In 
many  instances  in  the  metropolis  which  were  known  to 
all  (he  would  not  mention  the  name  of  the  street) , but 
in  a street  where  even  a Prime  Minister  condescended 
to  live,  for  40  years  there  was  no  connection  whatever. 
The  sewer  ran  down  the  main  street,  and  the  occupiers 
of  the  houses,  immediately  contiguous,  had  omitted  the 
simple  precaution  of  connecting  their  drains  with  it. 
It  was  not  until  typhoid  fever,  that  mevitable  exponent 
of  evil,  discovered  the  result  of  40  years’  neglect,  that  any 
steps  were  taken,  and  the  result  was  that  five  years  ago 
a new  sewer  was  laid  down.  He  knew  another  most  im- 
portant street  where  the  same  operation  was  now  going 
on.  Had  this  street  been  under  the  immediate  surveillance 
of  the  Commissioners  of  Sewers  of  London,  or  anybody 
empowered  to  deal  with  the  question  in  a similar  way, 
this  never  could  have  happened.  It  was  proposed  that 
the  connection  between  the  house  drain  and  the  sewers 
should  be  made  under  the  inspection  and  by  the  author- 
ised contractors  of  the  same  body  which  constructed 
the  sewers,  and  it  would  be  done  for  the  same  objects, 
and  at  the  same  time  that  the  houses  were  built  or  the 
sewers  constructed,  at  the  expense  of  the  proprietor,  or, 
in  some  cases,  of  the  towns  or  districts.  It  wotdd  be 
done  by  authorised  men  -under  the  inspection  of  persons 
qualified  in  every  possible  way  to  determine  that  ques- 
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tion,  'n'liich,  after  all,  was  most  important,  viz. , that  where 
you  had  a common  sewer,  the  connection  between  that 
and  the  house  drain  should  be  made  the  means  of  carry- 
ing- away  the  refuse  of  the  house,  without  incurring-  the 
terrible  risk  of  carrying  disease  and  death  into  those 
houses  themselves. 

Mr.  Adolphe  Smith  rose  under  the  painful  impression 
produced  by  the  rejection  of  paragraph  for  he  feared 
I that,  ha-vdng  defeated  the  first  clause,  it  would  be  very 
I difficult  to  put  into  execution  paragraph  b,  now  under 
discussion.  It  was  precisely  the  local  authorities  who 
! woidd,  in  many  instances,  fail  to  take  upon  them- 
selves these  active  measures.  It  was  the  small 
. Xiocal  Boards  and  parish  authorities,  who  were  com- 
posed to  some  extent  of  those  owners  of  property,  who 
were  the  greatest  transgressors  against  the  sanitary 
laws.  If  you  went  about  the  City  of  London,  you 
could  find  a startling  illustration  of  this  fact.  In 
, London,  there  was  the  Common  Lodging-houses’  Act, 

I which  was  carried  out  not  by  any  local  administration, 

I but  by  the  police,  and  these  common  lodging-houses 
I were,  perhaps,  the  most  sanitary  places  in  the  whole 
I town  accessible  to  the  poor.  Side  by  side  with  them, 
you  had  houses  let  out  as  private  lodgings  to  poor 
. tenants,  where  the  most  abominable  state  of  things 
prevailed.  Why  was  it  the  common  lodging-houses 
' were  well  looked  after,  whilst  the  private  houses  were 
neglected?  Because  in  one  case  there  was  a central 
authority  which  interfered,  and  in  the  other  case  the 
private  houses  represented  private  influence  in  the 
District  Boards,  and  it  was  therefore  impolitic  to 
denounce  the  sanitary  condition  of  many  of  these 
places.  Local  medical  officers  denounced  at  a moment’s 
notice  anything  which  went  wrong  in  a common 
lodging-house,  and  the  inspectors  were  constantly  visit- 
ing them,  but  in  the  private  houses  it  was  not  so.  It 
would  be  very  well  to  pass  the  resolution,  but  it  would 
not  be  of  much  use  unless  you  could  ensure  that  local 
authorities  would  do  what  was  proposed. 

Dr.  Wright  did  not  think  the  Conference  ever  passed  a 
more  important  resolution  than  that  of  Mr.  Alcock,  on 
the  24th  May,  1878,  for  every  one  practically  acquainted 
with  the  working  of  the  health  of  towns  knew  that  the 
■mischief  did  not  arise  with  the  public  sewers,  which  in 
general  had  been  well  made,  but  from  the  imperfect 
communications  between  them  and  the  private  houses, 
because  there  was  no  power  to  compel  owners  of 
property  to  have  a proper  inspection  of  them  when  the 
work  was  being  done.  Consequently,  it  was  done  under- 
ground, and  no  work  was  so  dreadfully  scamped  as  that 
which  was  soon  covered  up  by  two  or  three  spadesful  of 
earth.  The  resrdt  of  this  omission  was  that,  after  a 
year  or  two,  persons  who  thought  their  houses  were 
thoroughly  drained,  found  when  they  were  laid  open 
that  everything  was  "wrong.  A friend  of  his,  a 
medical  man,  lately  built  himself  a house,  but  there 
was  no  efficient  inspection  made  of  the  sewers  and 
drains,  and  everything  went  wrong.  Another  case 
lately  came  under  his  notice,  where  a case  of  diphtheria 
occurred  to  a ^rl  who  had  been  attending  a school 
attached  to  a trainingcollege,  and  after  her  death  the  floor 
was  taken  up,  and  a large  12 -inch  drain,  un-socketted, 
was  found  underneath,  from  which  there  was  a constant 
pollution  of  sewer  gases.  All  these  things  showed  that 
there  ought  to  be  a power  of  inspection  by  the  sanitary 
authority,  to  look  after  the  connection  between  the 
sewers  and  the  houses.  From  his  experience  in  his  own 
town,  he  could  repeat  case  after  case  what  had  been  so 
well  described  by  Mr.  Eassie  -with  regard  to  the  drain- 
age of  London. 

I Dr.  Vacher  said  he  would  move  that  paragraphs  5, 

I c and  be  accepted  en  masse. 

' Mr.  Chadwick  said  that  in  London  the  excess  of 
Ij  deaths  above  a low  healthy  standard  was  upwards  of 
i|  17,000  annually  ; but  he  believed  that,  if  the  provisions 


of  the  Common  Lodgings  Act  were  extended  to  all 
tenements  let  out  at  weekly  rents,  as  might  fairly  be 
done — as,  from  their  changing  population,  they  were  in 
fact  common  lodging-houses — they  would  be  immensely 
benefited,  and  a most  marked  reduction  would  be 
effected  in  the  excessive  general  death-rate. 

Dr.  Yeld  seconded  Dr.  Vacher’s  motion. 

Mr.  H.  H.  Collins  opposed  the  resolution,  because 
be  thought,  so  far  as  the  metropolis  was  concerned,  it 
was  scarcely  required,  and  neither  would  it  meet  all  the 
evils.  He  knew  a case  of  a new  house  where  the  drain, 
through  the  basement,  was  a perfectly  secure  drain, 
covered  with  paving  stones,  which  formed  the  floor  of 
the  basement  passage.  In  progress  of  time  the  cement 
dropped  through,  and  the  sewer  gas  was  immediately 
poured  into  the  house.  In  such  a case,  the  more  perfect 
the  connection  with  the  sewer,  the  more  certain  would 
be  the  entrance  of  the  sewer  gas  into  the  house. 

Dr.  Vacher  said,  under  those  circumstances,  there 
would  be  a nuisance  on  the  premises,  and  a notice  could 
be  served  on  the  owner  or  occupier  to  abate  it. 

The  Chairman  said  the  Commissioners  of  Sewers  had 
very  extensive  powers ; they  had  full  power  to  deal  with 
a nuisance  in  the  house  itself,  but  that  was  not  the 
object  they  had  then  in  view.  He  should  propose,  how- 
ever, to  make  a verbal  alteration  and  substitute  ‘ ‘ not 
less  extensive  than  ” for  the  words  “ as  extensive  ” in 
paragraph  b. 

Mr.  Collins  said  that  by  the  72nd  section  of  the  Local 
Management  Act  the  powers  of  the  l\Ietropolitan  Board 
were  quite  as  large  as  those  of  the  Commissioners  of 
of  Sewers.  It  said  that  no  house  should  be  inhabited 
and  occupied  until  it  had  been  approved  by  the  local 
authority.  The  misfortune  was  that  the  local  authority 
neglected  to  enforce  the  obligation  which  the  Act  was 
passed  to  carry  out. 

The  Chairman  said  they  were  dealing  with  the  Public 
Health  Act,  and  the  metropolis  was  not  under  that  Act. 
Moreover,  it  was  important  that  they  should  go  on  the 
same  lines  as  Mr.  Adcock’s  resolution  of  1878. 

Mr.  Storey  said  he  did  not  intend  to  divide  the  Con- 
ference on  this  point,  but  he  must  enter  his  protest 
against  sub -section  e.  He  was  in  favour  of  local 
authorities  having  power  to  make  sewers,  and  ensure 
sufficient  water  supply  to  all  houses  in  their  district ; 
but  he  protested  against  the  proposed  method  of  making 
these  particular  owners  or  occupiers  pay  special  rates 
for  the  purpose.  The  reason  set  forth  in  the  paragraph 
was,  that  the  cost  should  fall,  as  far  as  practicable,  on 
only  those  who  were  benefited  by  the  improvements. 
Suppose,  in  consequence  of  the  deficient  water  supply, 
or  insufficient  system  of  sewers  to  a few  outlying  houses, 
an  epidemic  was  caused  in  the  district  — who  suffered ; and 
who  were  benefited  if  a better  state  of  things  were  brought 
about?  He  thought  that  a good  water  supply  was  of  such 
infinite  importance  to  the  country,  that  instead  of  limit- 
ing the  charge,  and  putting  it  on  given  portions  of  the 
community,  who  were  supposed  to  be  specially  benefited, 
but  who  were  only  benefited  along  with  others,  the 
policy  ought,  on  the  contrary,  to  be  to  extend  the  area 
of  charge,  and  to  apply  the  principle  that,  inasmuch 
as  the  question  of  water  supply  was  of  importance  to 
the  whole  community,  the  whole  community  within  the 
larger  area  should  bear  the  cost.  The  same  policy  was 
carried  out  in  other  directions,  as,  for  instance,  in  the 
case  of  the  School  Board  rate.  Those  persons  who  had 
no  children  were  not  omitted  from  the  operation  of  the 
Act.  They  received  no  direct  benefit  from  it,  but  all 
were  taxed  alike,  because  it  was  supposed  that  the 
School  Board  rate  would  benefit  the  whole  community  ; 
and  the  same  principle  was  applied  in  almost  all  our 
legislation.  It  might  be  quite  possible  for  a local 
authority  to  make  such  a charge  as  would  practically 
swallow  up  the  whole  rates  and  revenues  accruing  from 
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a particular  property,  and  then  the  owners  would  not 
have  received  all  the  benefit,  nor  the  occupiers. 

Dr.  Bartlett  wished  to  make  an  alteration  in  section 
c,  and  to  extend  it  also  to  the  Metropolitan  Act.  Some 
four  or  five  years  ago,  there  was  the  case  of  the 
Zoological  Grardens,  which  then,  as  now,  continued  to 
drain  wholly  into  the  Regent’s -canal.  The  parochial 
authorities  were  appealed  to,  but  they  said  they  were 
unable  to  bring  the  connection  within  100  feet  of  the 
sewers,  and  therefore  the  drainage  had  continued  up  to 
the  present  moment  in  the  old  form.  That  alteration 
was  therefore  required  as  much  in  the  metropolis  as 
elsewhere. 

Mr.  Taylor  could  not  agree  with  Mr.  Storey  with 
regard  to  sub -section  cl.  There  was  no  Local  Board 
which  would  apply  this  power  except  in  exceptional 
cases,  and  this  was  to  protect  them.  It  would  be  very 
unfair  for  a man  to  build  a house  400  or  500  yards  away 
from  the  main  sewer  or  water-pipe,  and  then  want  the 
water  brought  to  it.  It  would  be  impossible  for  any 
town  to  find  funds  to  carry  out  such  a scheme.  Very 
likely  that  man  might  have  a good  well  of  his  own,  and 
might  have  a scheme  of  drainage  which  would  do  very 
well,  but,  at  the  same  time,  for  the  sake  of  a little 
greater  protection,  he  would  put  them  to  £400  or  £500 
expense. 

Dr.  Vacher  said  if  a man  had  a good  well  he  would 
not  want  the  water  supply. 

The  Chairman  said  section  d applied  simply  to  rural 
districts. 

Mr.  Taylor  said  that  was  what  he  was  contending. 
He  thought  the  clause  was  well  framed,  and  he  should 
like  the  Conference  to  pass  it. 

Mr.  Day  hoped  they  would  not  carry  this  proposition 
hastily,  because  it  was  quite  clear  it  required  great 
consideration.  Since  the  discussion  was  started,  he 
had  drawn  the  attention  of  the  original  framer  of  the 
resolution  to  an  Act  of  Parliament  which  he  appeared 
to  be  ignorant  of,  and  which  contained  15  or  16  sections 
reaUy  touching  the  subject-matter  of  the  resolution. 
He  referred  to  the  Act  for  the  better  Local  Management 
of  the  Metropolis,  the  18th  and  19th  Victoria. 

Mr.  Cresswell  said  they  were  not  referring  to  the 
metropolis  at  all. 

Mr.  Day  said  no  ; but  this  resolution  suggested  that 
certain  provisions  which  applied  to  the  metropolis 
should  be  made  applicable  to  local  authorities  under 
the  Public  Health  Act,  and  he  contended  that  if  they 
went  on  the  basis  of  another  Act  of  Parliament  to 
suggest  alterations,  the  Act  suggested  was  not  the 
best  one,  and  that  the  one  he  referred  to  contained  much 
more  valuable  provisions.  If  the  ressolution  as  it  stood 
were  given  effect  to,  it  would,  he  believed,  limit  rather 
than  increase  the  facilities  of  local  authorities  for 
properly  discharging  their  duties. 

Mr  Chadwick  thought  the  Mayor  of  Sunderland  had 
not  made  himself  informed  of  the  operation  of  the  Act, 
which  distributed  rates  over  periods  of  time  payable  by 
annual  instalments. 

Mr.  Storey  said  he  was  quite  acquaintei  with  that 
Act,  because  they  used  it. 

Mr  Chadwick  said  that  answered  aU  the  objections 
he  made  against  large  lump  charges.  The  payment 
would  not  be  by  excessive  lump  charges  on  the  proprietor, 
but  by  reduced  charges  for  contract  works,  paid  by 
half-yearly  or  annual  instalments  by  the  party  benefited, 
the  occupier. 

Mr.  Weaver  asked  if  the  metropolis  were  exempted 
from  the  discussion. 

The  Chairman  said  no,  it  was  quite  within  the  power 
of  the  Conference  to  include  the  metropolis  ; but,  as  a 
matter  of  fact,  the  provisions  now  under  discussion  were 


aU  in  the  Public  Health  Act,  and  they  had  not  before 
them  any  resolution  or  suggestion  with  regard  to  it. 

Mr.  Alcock  said  it  would  be  open  under  the  last 
heading.  He  could  speak  for  a considerable  time  on 
this  resolution,  but  he  did  not  wish  to  take  up  time  by 
doing  so.  He  should  support  the  resolution  originally 
proposed,  for  the  more  it  was  considered,  the  more  it 
would  be  found  to  be  desirable  to  have  an  alteration  of 
the  law  as  suggested. 

Mr,  Day  moved  an  amendment,  “That  in  the  opinion 
of  this  Conference,  the  Public  Health  Act,  1875,  re- 
quires immediate  amendment,  especially  with  respect” 

— and  then  go  on  to  the  various  subjects. 

The  Chairman  said  that  was  no  amendment.  The  ques- 
tion before  them  was,  which  of  these  suggestions  should 
be  incorporated  in  that  resolution.  Section  a had  been 
struck  out,  and  the  proposal  now  was  to  retain  h c and  d. 

This  was  put  to  the  meeting,  and  earned  unanimously. 

Mr.  Cresswell  said  the  next  head  under  the  amend- 
ment of  the  law,  referred  to  the  Pollution  of  Rivers 
Act.  Every  one  knew  that  was  a laudable  attempt  on 
the  part  of  Parliament  to  deal  with  great  difficulties, 
which,  from  causes  which  he  need  not  now  describe, 
had  become  practically  inoperative.  One  of  those 
causes  was  the  unsatisfactory  condition  of  the  law, 
which  would  be  removed  if  Parliament  should  affinn  the 
resolution  sanctioned  yesterday,  namely,  that  County 
Boards  should  be  charged  with  the  conservation  of 
rivers,  and  the  preservation  of  these  rivers  from  pollu- 
tion. One  of  the  difficulties  they  found  was  that  it  was 
hardly  necessary  for  individuals  to  set  the  Act  in  motion, 
because  there  was  a much  sunpler  and  cheaper  remedy 
in  the  Court  of  Chancery,  and  thus  the  Act  became  a 
superfluily.  Two  of  its  provisions  were  these.  It  gave 
a power  to  somebody,  he  presumed  some  aggrieved 
person,  although  that  was  not  expressed  in  the  Act,  to 
go  before  any  County-court,  and  obtain  a summary 
order  to  restrain  the  commission  of  an  offence ; and 
the  importance  of  this  was  that  for  the  first  time  in  the 
history  of  legislation  the  pollution  of  a river  was  inter- 
preted to  be  an  offence.  It  was  an  offence  against  the 
good  sense  of  the  community,  and  was  punished  like  other 
offences,  by  a fine  of  not  more  than  £50  a day  ; and 
the  jurisdiction  to  deal  with  the  case  and  the  power  to 
inflict  that  fine  was  actually  given  to  Comity-courts. 
Under  Clause  10  they  hoped  there  would  be  a speedy 
and  effectual  mode  of  relief,  but,  practically.  Clause  6 
nullified  that  power  of  the  County- court,  because  no 
proceedings  could  be  taken  by  any  individual,  but  appli- 
cation must  be  made  to  the  sanitary  authority,  who,  in 
their  turn,  could  apply  to  the  Local  Government  Board. 
That  was  entirely  superfluous,  because  experience  taught 
them  that  the  sanitary  authorities  were  generally  the  chief 
delinquents ; indeed,  many  of  the  most  conspicuous  sani- 
tary authorities  polluted  rivers  more  than  any  of  their 
neighbours.  They  were  told  on  the  one  hand  there  was  ' 
power  in  the  County-court,  and  on  the  other  that  that  j 
power  could  only  be  exercised  with  the  consent  of  the 
Parliamentary  authority,  which  was  the  local  sanitaiy 
authority,  and  the  Imperial  Government  in  the  shape  of 
the  Local  Government  Board.  There  were  other  re- 
strictions which  probably  would  be  removed  sooner  or 
later,  but  the  great  difficulty  was  that,  when  any  indi- 
vidual attempted  to  set  the  law  in  motion,  he  had  to 
move  an  inert  and  stolid  body,  which  refused  in  almost 
all  cases  to  be  moved.  He  had  then  a right  to  appeal  at 
once  to  the  Imperial  authority,  which  had  power  to  in- 
terfere. If  the  resolution  passed  yesterday  were  made 
the  law  of  the  land,  all  these  difficulties  would  be  swept 
away,  because  any  aggrieved  person  would  apply  at 
once  to  his  own  county  Parliament,  which  would  have 
tbe  power  to  put  the  Act  in  force.  That  was  the  reason 
why,  under  the  head  of  Amendments  of  the  Rivers 
Pollution  Act,  the  Executive  Committee  had  included 
that  most  important  question  to  which  he  had  yesterday  i 
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alluded.  But  they  came  now  to  certain  details  in  the 
Act,  not  unimportant,  but,  as  compared  with  the  other 
I question,  comparatively  insignificant.  Still  they  were 
i of  importance.  First,  in  Sections  2 and  3 the  insertion 
I of  the  word  “ knowingly”  had  given  a handle  to  every 
coimsel  who  had  ever  yet  been  employed  on  the  inter- 
pretation of  this  Act,  of  at  once  saying  that  you  must 
1 prove  a guilty  knowledge  on  the  part  of  the  proprietor, 
or  manufacturer,  or  occupier,  and,  inasmuch  as  it  was  a 
penal  Act,  it  was  construed  in  the  strictest  way.  It  was 
held  that  “knowingly”  meant  a guilty  knowledge,  and  it 
was  almost  impossible  to  prove  in  any  case  that  any 
manufacturer,  or  farmer,  or  resident,  was  knowingly 
polluting  a stream.  In  almost  all  cases  he  came  for- 
ward and  said  he  had  given  the  most  stringent  orders 
possible  to  his  servants  that  they  were  not  to  pollute  the 
stream,  and  although  he  did  not  take  any  pains  to  see 
whether  it  was  polluted  or  not,  the  Court  would 
always  refuse,  under  such  circumstances,  to  find  him 
guilty.  If  the  clause  were  amended  so  that  it  should 
read  “ every  person  whq  caused  to  fall  or  flow,  or  per- 
mitted to  fall  or  flow,  ’ ’ that  would  simplify  the  matter 
immediately.  If  a man  permitted  a thing  to  be  done, 
it  implied  some  action  on  his  part — either  action  or 
inaction,  which  in  both  cases  was  reprehensible,  and, 
therefore  you  had  an  offence.  But,  inasmuch  as  a penal 
Act  was  interpreted  strictly,  he  Imew  from  experience 
(and  he  was  confirmed  in  that  opinion  by  Mr. 
WiUis-Bund  and  other  learned  authorities),  that  it  had 
practically  emasculated  the  Act.  If  they  really  wished 
to  make  the  Act  workable,  they  would  find  that 
expunging  the  word  ‘ ‘ knowingly  ’ ’ would  considerably 
assist  them.  Then,  as  regards  the  sub -section  Z>,  which 
referred  to  the  words  “ solid  ” or  “liquid.”  It  seemed 
a very  simple  matter,  but  it  was  really  a very  com- 
plicated one.  The  Act  defined  solid  matter  as  not  to 
include  particles  of  matter  in  suspension  in  water ; 
that  is  to  say,  matters  in  suspension  in  fluid  were  not 
solid  matter  within  the  Act.  Now,  inasmuch  as  nearly 
all  the  pollutions  going  on  were  by  means  of  matter 
wholly  in  suspension  in  fluids,  that  at  once  excluded 
from  the  Act  very  large  and  very  numerous  sources  of 
pollution.  If  you  attempted,  on  the  one  hand,  to  deal 
with  the  pollution  under  the  solid  clause,  you  were  met 
with  the  objection  that  it  was  not  solid  because  it  was 
suspended  matter  floating  in  a liquid.  Then,  if  you 
turn  to  the  other  part,  and  said  you  would  deal  with  it 
as  a liquid,  you  were  met  with  the  answer,  “ It  is  not 
in  solution  ; it  is  matter  in  suspension,”  and,  therefore, 
neither  provision  would  apply.  No  doubt,  there  were 
other  clauses  in  the  Act  which  were  useful,  because  it 
went  on  to  say  that  you  should  put  no  solid  matter  into 
rivety,  and  one  of  the  great  causes  of  obstruction  to 
na\figation  and  injury  was  from  the  deposit  of  un- 
doubtedly solid  matter.  So  far,  the  Act  was  applic- 
able, although  he  was  not  aware  of  any  case  in  which  it 
had  been  applied.  But  then,  again,  came  the  question 
about  refuse  and  rubbish.  The  law  courts  had  defined 
rubbish  as  that  which  had  no  value,  and  inasmuch  as 
the  whole  scientific  knowledge  of  the  age  tended  to  show 
that  there  was  nothing  which  had  no  value,  or  that,  if 
it  had  no  value  now,  you  could  not  say  that  it  had 
no  prospective  value.  When  you  talked  of  rubbish, 
you  had  to  prove  that  it  had  no  possible  value,  and 
there,  again,  you  were  landed  in  a difficulty.  Forty 
years  ago.  Lord  Durham  could  not  sell  his  shale,  and  it 
might  then  have  been  called  rubbish,  but  now-a-days 
you  could  not  call  it  rubbish  because  it  was  worth  almost 
as  much  as  coal.  Again,  pyrites,  in  some  cases,  used  to 
be  considered  tyibbish,  and  he  knew  of  cases  in  the  north 
where  mountains  of  what  was  once  considered  rubbish 
were  believed  to  be  sources  of  wealth.  So  if  you  went 
to  Devonshire  to  the  china  clay  works,  there  was  a 
great  deal  of  waste  matter  there  which  floated  away, 
but  you  could  not  say  it  was  absolutely  useless.  In 
fact,  you  never  could  deal  with  pollution  of  rivers  in 
Devon,  because  almost  the  only  way  you  polluted  th  m 


was  by  turning  in  matter  in  suspension,  and  that  was 
not  within  the  Act.  Without  wearying  the  meeting 
any  longer,  he  proposed  to  deal  with  the  question  in  the 
simplest  possible  way ; to  expunge  from  the  Act 
altogether,  the  words  “ solid”  and  “liquid,”  and  use 
the  word  matter,  and  then  it  would  be  simply  for  the 
jury  or  the  Court  to  decide  whether  the  matter  polluted 
the  river  or  not.  If  it  was  a liquid,  it  was  matter,  and 
if  it  were  solid,  it  was  matter.  But  if  you  commenced 
to  define  it,  you  gave  a handle  to  the  lawyers  to  inter- 
pose. The  same  wording  occurred  in  clause  4,  wliich 
he  should  propose  to  read : — “ Any  such  poisonous, 
Doxious,  or  polluted  matter”  instead  of  “liquid.” 
Again,  in  Clause  5,  “ every  person  who  causes  to  fall  or 
flow,  or  permits,”  &c. ; “ any  matter  ” instead  of  “any 
solid  matter  from  any  mine,”  &c.  It  was  a question  of 
the  matter  from  the  mine,  not  whether  it  was  solid  or 
liquid.  If  that  alteration  were  made,  it  wotdd  deprive 
delinquents  of  a mode  of  escape.  In  another  part,  where 
it  said  any  refuse  of  any  manufactory,  you  might  retain 
the  word  solid.  It  might  also  remain  in  section  2, 
because  it  was  a clause  expressly  devoted  to  the  pollu- 
tion of  rivers  by  solid  matters  ; but  subsequently  having 
once  defined  solid  negatively  without  defining  what  it 
really  was,  it  was  better  to  omit  the  words,  because 
it  only  complicated  and  embarrassed  the  operation  of 
the  Act. 

Professor  Way  said  there  could  not  be  any  kind  of 
objection  to  this  alteration.  In  all  probability  the 
framers  of  the  Act  avoided  the  word  “ matter,”  because 
it  was  a peculiar  word  to  which  chemists  are  addicted. 
Matter  was  something,  either  solid  or  liquid.  It  was, 
in  fact,  a word  which  carried  both  ideas.  It  could  not 
press  with  any  hardship  on  those  people  who  were 
likely  to  pollute  rivers,  but  prevented  them  from  escaping. 
With  regard  to  the  first  suggestion,  to  omit  the  word 
“ knowingly ; ” as  a layman,  he  shoidd  have  supposed 
there  was  no  kind  of  necessity  for  it,  but  he  deferred  to 
legal  opinions.  Any  man  who  permitted  was  supposed 
to  know  that  a thing  was  happening,  and  to  have  the 
means  of  preventing-  it  happening,  otherwise  the  re- 
sponsibility indicated  by  Parliament  could  not  exist. 
One  would  say  it  was  tautology  to  say  “knowingly 
permit,”  because  in,  permitting  you  had  an  act  of 
sufferance. 

Dr.  Voelcker,  F.R.S.,  said  he  was  glad  Mr.  Cresswell 
had  directed  attention  to  the  vagueness  of  the  term  solid 
matter  and  liquid  matter.  There  was  a great  confusion 
in  the  minds  of  most  people  as  to  what  was  really  solid 
and  what  was  liquid,  and  the  best  means  of  meeting 
the  difficulty  which  arose  from  this  vagueness  was  to 
cut  the  knot,  and  follow  the  advice  Mr.  Cresswell  had 
given  them.  People  very  frequently  thought  matter 
was  dissolved  when  it  was  reaUy  held  in  suspension,  and 
it  was  this  suspended  matter  which  did  all  the  mischief. 
He  did  not  care  much  for  matter  that  settled  rapidly, 
that  could  be  intercepted  without  much  trouble  ; nor 
did  he  very  much  care  for  the  pollution  of  rivers  by 
matters  which  were  in  actual  solution.  If  the  matter 
was  once  perfectly  dissolved  in  water,  in  the  sense  in 
which  a chemist  understood  the  term,  as  it  came  in  con- 
tact with  the  air,  either  by  rapid  flow  or  by  filtration, 
the  really  soluble  matter  would  be,  in  a great  measure, 
oxidised  and  rendered  harmless,  but  it  was  the  finely 
divided  and  suspended  matter  which  did  all  the  mischief 
in  sewage.  In  much  of  the  refuse  of  manufactories 
this  matter  remained  in  suspension,  and  very  soon  be- 
came solid,  and  in  this  process  of  decomposition  pro- 
duced all  kinds  of  abominations  ; inasmuch  as  these 
matters  remained  in  rivers  flowing  many  miles,  it 
might  bo  truly  said  that  the  oxidation  was  never 
perfect. 

Dr.  Tripe  supported  the  resolution,  because  it  was  not 
only  common  sense,  but  it  was  also  following  the  older 
Acts.  In  the  Nuisances  Bemoval  Act,  they  did  not 
find  the  word  “ knowingly,”  but  when  you  came  to  the 
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later  Act  of  1876,  the  words  either  “wilfully”  or  “know- 
ingly ’ ’ were  put  in.  With  regard  to  the  letting  of  houses 
or  rooms  which  were  infected,  it  was  rather  a difficult 
thing  to  prove  in  a police-court ; he  had  the  conduct  of 
a large  number  of  summonses  for  his  Board,  and  he 
knew  that  these  technicalities  were  very  bothering.  To 
prove  that  a man  had  knowingly  let  an  infected  room 
caused  great  difficulty,  and  he  had  sometimes  directed 
an  inspector  to  go  and  have  a talk  with  the  man,  and  so 
get  at,  in  some  way,  that  he  did  knowingly  do  it,  so 
that  they  might  he  able  to  prove  it.  These  difficulties 
were  contrary  to  the  common  sense  and  spirit  of  the 
Act.  He,  therefore,  had  great  pleasure  in  supporting 
that  amendment.  As  to  the  question  of  matter,  no  one, 
as  a chemist,  would  use  any  other  word  than  matter  to 
express  everything. 

It  was  then  put  to  the  meeting,  and  carried  unani- 
mously, that  these  two  sub-sections  should  be  added  to 
the  general  resolution. 

The  Chairman  then  put  the  whole  resolution  in  the 
following  form  : — 

‘ ‘ That,  in  the  opinion  of  this  Conference,  the  Public 
Health  Act  of  1875  and  the  Pollution  of  Rivers  Act  of 
1876,  with  other  Acts  dealing  with  public  health, 
require  revision  and  amendment  in  many  important 
particulars,  and  that  the  suggested  amendments  and 
additional  Clauses  subjoined,  deserve  the  attentive  con- 
sideration of  Parliament  ; — 

“1.  Public  Health  Act,  1875 — 

“ a.  By  conferring  powers,  and  corresponding 
duties,  upon  local  authorities  with  regard 
to  the  construction  of  sewers,  and  con- 
nection of  house  drains  therewith,  not  less 
extensive  than  those  conferred  upon  the 
Commissioners  of  Sewers  by  the  11  and  12 
Vic.,  c.  112,  ss.  37,  38,  and  46. 

“ ^.  By  amending  section  23,  and  substituting 
one  hundred  yards  for  one  hundred  feet, 
and  empowering  the  sanitary  authority  to 
prevent  the  continuance  in  old,  and  the 
construction  in  new,  houses,  of  any  drain, 
sewer,  or  conduit  within  the  building 
until  an  outfall  for  emptying  the  same  has 
been  provided  and  constructed  to  the  satis- 
faction of  the  authority,  other  than  into 
any  lake,  pond,  river,  canal,  or  water- 
course. 

“ e.  By  enabling  local  authorities  in  rural  dis- 
tricts to  construct  new  sewers  and  water- 
supply  works  for  the  special  service  of 
outlying  dwellings,  and  necessary  for  their 
healthful  occupation,  and  charging  the 
cost  of  the  same  upon  the  owners  or 
occupiers  thereof,  payment  to  be  made 
within  a period  not  exceeding  twenty-one 
years,  the  intent  of  such  provision  being 
that  rates  for  sanitary  purposes  in  rural 
districts,  including  water  supply,  should, 
as  far  as  practicable,  fall  on  those  only 
who  are  benefited  by  the  improvements. 

“ 2.  Pollution  of  Rivers  Act,  1876. — ^Amendments 
desirable  in  the  Rivers  Pollution  Prevention  Act,  1876, 
39  and  40  Vic.,  c.  75. 

“ a.  By  striking  out  of  sections  2,  3,  4,  and  5 
the  word  “knowingly,”  as  superfluous 
and  embarrassing. 

“ h.  By  striking  out  of  sections  3 and  4 the 
words  ‘ ‘ solid  ’ ’ and  ‘ ‘ liquid  ’ ’ respectively, 
and  by  substituting,  whenever  necessary, 
the  word  “matter.” 

It  was  carried  unanimously. 

The  conclusion  of  the  discussion  on  Friday,  Jiine  11th, 
will  appear  in  a future  number  of  the  Journal. 


MISCELLANEOUS. 


VITAL  STATISTICS. 

By  T.  Baker. 

Among  the  sciences  that  have  made  great  progress 
in  modem  times,  is  the  science  of  statistics,  which 
treats  of  the  general  condition  and  resources  of  society. 

As  applied  to  commercial  questions,  and  manufactures 
especially,  the  science  has  attained  a high  degree  of 
perfection,  and  is  correspondingly  valuable.  That 
branch  of  the  science,  however,  which  we  call  ‘ ‘ vital 
statistics,”  and  which  purports  to  elucidate  the  con- 
ditions pertaining  to  the  health  of  communities,  cannot 
be  said  to  have  made  anything  like  parallel  progress 
with  commercial  and  political  statistics,  inasmuch  as  it 
wiU  be  admitted  that  there  exists  scarcely  any  single 
deduction,  professedly  based  upon  vital  statistics, 
which  has  not  been,  if  it  be  not  still,  largely  disputed, 
or  seriously  brought  into  question,  by  numerous  persons 
claiming  to  be  qualified  to  forma  correct  opinion.  The 
reason  of  this  uncertainty  probably  arises  from  the  fact 
that,  because  vital  statistics  relate  to  the  health  of  the 
people,  the  people  themselves  take  very  little  interest  in 
their  investigation ; and  the  matter  is  left  almost  solely 
in  the  hands  of  medical  men.  It  seems  to  be  supposed 
that  because  it  is  the  business  of  doctors  to  cure  disease, 
therefore  it  falls  within  their  province  alone  to  consider 
and  treat  of  all  matters  relative  to  the  preservation  of 
health.  Now  the  practice  of  medicine  has  been,  from 
time  immemorial,  and  is  still,  a practice  of  empiricism  ; 
and  the  nature  of  empiricism  has  nothing  in  common 
with  that  of  statistics.  Moreover,  the  kind  of  education 
which  instructs  a medical  student  to  make  use  of  some 
particular  drug  in  the  “Pharmacopoeia,”  to  mitigate  cer- 
tain symptoms,  because  the  great  physician  So-and-so 
introduced  it  at  such  a time,  and  the  profession  have 
adopted  it  since  ; nevertheless,  the  equally  eminent 
pathologist  So-and-so  maintains  that,  for  the  same 
symptoms,  the  exhibition  of  some  other  substance  is 
even  more  efficacious,  if  not  greatly  preferable  ; and, 
therefore,  the  practitioner  should  try  one,  and  then  the 
other,  according  as  he  finds  this  or  that  best  suited  to 
the  constitution  of  his  patient,  or  until  some  still  more 
patent  remedy  comes  into  fashion — this  kind  of  edu- 
cation surely  is  not  that  which  best  fits  the  student  for 
the  pursuit  of  questions  depending  upon  mathematical 
precision,  or  the  examination  of  evidence  on  which  he 
may  base  any  scientific  induction.  Hence  it  is,  there- 
fore, that  manifold  rash  deductions  are  put  forward ; 
and  hence  that  ‘ ‘ doctors  differ  ’ ’ is  not  more  true 
in  relation  to  symptoms  and  treatment  than  to  sta- 
tistics. Premising,  then,  that  it  is  surely  far  more 
the  business  of  a citizen  of  the  world  to  preserve  his  own 
health  than  it  can  be  of  the  medical  practitioner,  whose 
very  maintenance  depends  upon  curing,  or  mitigating, 
the  diseases  and  pains  of  the  community,  let  me  point 
out  a few  of  the  kind  of  statements  commonly  put  for-  ' 
ward  as  “vital  statistics,”  which  really  are  not 
scientific. 

Suppose  we  take  two  hospitals,  A and  B,  and  say  that, 
in  the  treatment  of  a particular  disease,  the  superiority 
of  A over  B was  shown  by  the  fact  that  in  A the  pro- 
portion of  recoveries  to  cases  had  been  50  per  cent., 
whereas  in  B they  were  only  20  per  cent.  This  would 
by  no  means  be  a scientific  statistic.  It  might  impose 
upon  numberless  people,  but  is  of  no  value  whatever. 
To  arrive  at  any  fair  comparison  in  such  a case,  it  is 
necessary  that  not  one  alone,  but  every  possible  factor, 
should  be  supplied.  Now,  in  the  above  statement,  no 
mention  is  made  of  the  number  of  cases  treated  I 
in  each  hospital  ; the  statement  may  _ be  quite 
true,  but  if  A had  four  cases  only,  while  B had 
five  hundred  cases,  the  truth  of  the  statement  f| 
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will  not  save  it  from  insinuating,  by  a suppressiv  veri, 

, one  of  the  grossest  species  of  falsehood.  Often  in  com- 
I parisons  of  this  nature,  particular  circumstances,  such  as 
season,  local  surroundings,  class  and  condition  of 
patients,  length  of  period  during  which  the  comparison 
is  made,  are  also  necessary  to  be  considered  ; but  in  no 
case  can  the  numbers  upon  which  the  calculation  is 
made  be  fairly  omitted.  Often,  indeed,  where  the 
numbers  are  large,  as  in  the  case  of  national  statistics, 
where  many  millions  are  taken  into  account,  a balance 
of  some  minor  conditions  may  perhaps  suffice ; but  the 
more  limited  the  area,  the  more  important  is  it  to  con- 
sider every  possible  varying  condition  and  circumstance. 

I Yet  we  constantly  see  statements  analogous  to  the  fore- 
I going  put  before  the  public,  and  called  “ vital 
i statistics.”  And,  whenever  we  do,  we  may  be  sure  the 
I object  is  to  prop  up  some  baseless  theory,  unless  indeed 
1 it  be  “a  tale  told  by  an  idiot.”  Whatever  the  object  be, 
whether  to  found  a theory,  or  support  a foregone 
conclusion,  any  suppression  of  facts,  in  order  to  suggest 
an  erroneous  inference,  is  one  of  the  worst  species  of 
moral  turpitude. 

It  is  to  be  feared  that  this  kind  of  parboiling,  as  applied 
to  vital  statistics,  is  far  less  uncommon  than  it  ought  to 
I be.  Hence  we  hear  honest  men  say  they  have  “ no  faith 
I in  statistics,  “statistics  may  be  made  to  prove  any- 
I thing,”  and  so  on;  whereas  nothing  can  be  more 
I certain,  more  axiomatic,  than  deductions  from  statistics 
I fairly  given,  where  all  facts  are  taken  into  account, 
and  comparisons,  when  made  strictly  cceteris  paribus. 
There  is  sometimes  a loose  method  of  constructive 
reasoning  indulged  in,  as,  for  instance,  that  “in  the 
' last  century  such  a malady  largely  prevailed,  and  vast 
numbers  were  destroyed ; whereas,  during  such  and 
such  a period,  two  per  cent,  only  of  the  population  have 
suffered  from  the  cause  in  question.”  This  again 
sounds  very  convincing,  but  it  is  absolutely  worthless 
as  a statistic.  We  cannot  compare  two  periods  unless 
we  are  furnished  with  the  number  of  the  population  at 
each  period,  the  number  of  attacks,  on  competent 
authority,  the  number  of  deaths,  and  ages  at  death, 
at  least.  Even  then,  improved  methods  of  treatment, 
local  sanitary  surroundings  and  habits,  may  give  rise  to 
very  considerable  fallacy  in  any  scientific  comparison. 

In  truth,  the  science  of  vital  statistics  can  commence 
only,  in  any  country,  with  the  date  of  trustworthy  official 
registration  of  births  and  deaths,  with  classification  of 
diseases,  and  ages  at  death.  In  England  this  date  was 
1838. 

From  thence  we  are  able  to  obtain  the  population  in 
the  kingdom,  or  in  any  district ; we  can  get  the  mor- 
tality during  eveiy  year,  from  any  specified  cause,  and 
the  ages  of  those  who  died. 

If  we  direct  our  attention  towards  the  prevalence  of 
any  zymotic  disease  for  example,  we  may  thus  deduce 
the  death-rate  per  cent.,  or,  better,  per  million — where 
comparison  is  required — of  population  ; and  the  propor- 
tion of  deaths  at  each  age  to  total  deaths  from  the  cause 
under  review.  We  can,  moreover,  trace  the  operation 
of  sanitary  improvement  from  time  to  time  during  the 
periods  under  examination,  the  effect  of  millions  ex- 
pended on  works  of  drainage,  supply  of  pure  water, 
improved  ventilation  from  superintendence  of  buildings 
by  local  surveyors,  &c.  We  can  further  see,  when  com- 
paring the  proportional  mortality  at  the  different  ages, 
the  effect  of  official  care  in  the  protection  of  the  young 
by  children’s  employment  commissions,  which  have 
laboured  and  reported  at  several  periods,  and,  above  all, 
of  the  large  supervision  over  the  employment  of 
women  and  children  in  factories,  and  now  in  almost  all 
branches  of  industry,  by  the  large  factory  department 
of  the  Home -office.  Enlightened  physicians  too,  may 
trace  the  effect  of  more  scientific  medical  treatment,  im- 
provements in  the  pharmacopoeia,  and  in  legislative 
measures  taken  to  prevent  the  adulteration  of  food,  the 
sale  of  poisons,  and  diseased  meat,  &c. 

In  every  inquiry  of  this  nature,  however,  the  greatest 


care  should  be  taken  to  guard  against  fallacy  ; and 
fallacy  may  easily  arise.  We  must  have  aU  the  factors  ; 
no  nrnnber  must  be  omitted  ; no  circiimstances  left  out 
of  the  account.  If  we  would  show  the  result  of  any 
improved  practice  in  any  particular  trade,  let  us  have 
the  population,  the  mxmber  employed  in  the  trade,  their 
ages,  the  rate  of  mortality  among  the  whole,  and  at 
each  age  as  compared  with  that  in  similar  localities, 
their  surroundings,  &c.  ; and  if  any  difference  of  «‘on- 
dition  or  treatment  is  to  be  observed,  let  us  be 
careful  to  know  the  numbers  under  each  variety ; 
e.g.,  it  is  by  some  imagined  that  a particular 
drug  will  prevent  the  effect  of  lead  poison  in 
chemical  manufacture.  Such  a statement  as  the  follow- 
ing has  been  aforetime  put  forward  : — “Out  of  15,000 
cases  of  lead  poisoning  treated,  only  four  died  who  had 
had  this  specific  properly  administered.  See  the 
wonderful  protection  thus  afforded!”  But  where  is 
the  wonder,  or  proof,  in  such  an  assertion  ? We  are 
not  told  how  many  out  of  the  15,000  had  taken  the 
specific ; far  less  how  many  had  it  properly  adminis- 
tered. From  the  bare  statement,  it  woidd  be  perfectly 
possible  that  the  four  only  who  died  had  the  benefit  of 
the  supposed  remedy.  To  give  per-centages,  founded 
solely  upon  a varying  number  of  doses,  would  be  equally 
delusive,  the  number  of  recipients  and  other  conditions 
in  each  case  being  omitted.  Yet  persons  unaccustomed 
to  the  consideration  of  figures  are  but  too  apt  to  receive 
such,  and  similar  statements,  as  axiomatic  proof  of  the 
value  of  a remedy ; and  the  introduction  of  the 
‘ ‘ properly  administered  ’ ’ provides  the  quack  with  an 
excuse  for  any  amount  of  failure. 

To  prove  the  efficacy  of  a nostrum,  we  have  seen  an 
amount  of  suffering,  in  former  times,  put  forth  con- 
structively, when  no  means  whatever  of  testing  the 
assertion  were  in  existence  ; and.  a rate  of  mortality 
claimed  that,  had  it  been  true,  would  have  killed  off  the 
entire  population  to  the  last  man,  many  decades  before 
the  comparison  commenced ! 

With  reference  to  the  spread  of  epidemics,  also,  we 
have  seen  the  most  positive  statements  that  a particular 
disease  which  prevailed  at  A,  was  kept  out  of  B by 
isolation  or  quarantine,  without  the  smallest  attempt  to 
show  that  no  one  had  passed  from  A to  B,  without  any 
reference  to  the  direction  of  the  wind,  or  of  the  local 
conditions  of  the  two  places ; and  yet  such  valueless 
opinions  have,  with  the  multitude  under  panic,  and  fear 
of  contagion,  had  the  effect  of  setting  aside  scientific 
deductions,  the  result  of  minute  investigations,  over  35 
degrees  of  latitude,  that  the  disease  in  question  was  in- 
variably dependent  on  local  sanitary  conditions,  and 
never  in  a healthy  locality  communicated  by  the  sick  to 
their  attendants. 

On  the  other  hand,  in  claiming  large  benefits  from 
sanitation,  we  have  to  guard  against  the  fallacy  of 
proving  too  much.  About  20  years  ago,  some  highly 
important  statements  (had  they  been  true)  were  put 
forth  by  medical  authorities,  to  the  effect  that  a very 
large  diminution  of  mortality  had  taken  place  in  the 
army,  in  consequence  of  certain  measures  of  sanitary 
improvement,  then  recently  adopted.  The  per-centage 
of  deaths  in  the  forces  were  given  for  a long  period 
prior  to  the  improvements,  and,  side  by  side,  was  placed 
the  then  present  rate  of  mortality.  The  difference  was 
immense  ! Apparently  one-half  of  those  men  who  had 
died  during  the  former  period,  had  been  sacrificed  to 
the  want  of  appliances  and  conditions  which  had  since 
been  proHded.  Unfortunately,  this  mighty  super- 
structure was  destroyed  by  one  most  monstrous,  and, 
when  pointed  out,  no  less  transparent  fallacy.  During 
the  first  period  given,  recruits  were  enlisted  for  an 
indefinite  period,  and  if  any  were  invalided  out  of  the 
service  such  invalids  were  entitled  to  a pension.  These 
were  therefore  treated  in  hospital  by  the  army  surgeon, 
and  if  they  died,  it  was  the  practice  to  debit  the  moHality 
to  the  army.  But  before  the  second  period  of  our 
famous  statistical  comparison  had  arrived,  the  short 
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service  system  had  been  introduced.  The  men  were 
then  enlisted  for  12  years  only,  and  in  case  of  invalid- 
ing out,  were  not  entitled  to  any  pension.  On  this 
system,  a man  suffering  from  any  serious  malady  readily 
obtained  his  discharge,  by  which  the  regimental  doctor 
would  be  relieved  of  trouble  and  responsibility,  and  the 
Department  saved  the  cost  of  maintenance  and  burial, 
or  subsequent  pension.  The  sick  man  returned  to  the 
oivil  population,  and  if  he  died,  the  military  rate  of 
mortality  at  least,  was  rather  diminished  than  increased 
by  his  discharge.  What  then  became  of  the  boasted 
life-saving  by  these  measures  ? They  may  have  been 
to  a considerable  extent  beneficial ; but  how  easily  do 
we  see  that  fallacious  inferences  may  be  built  up  on  a 
base  of  very  slender  foundation.  A similar  claim  has 
been  more  recently  put  forth  by  a correspondent  in  the 
Times,  without  the  smallest  allusion  to  the  different 
periods  of  enhstment  (first,  for  life ; next,  for  twelve 
years ; which,  in  1870,  was  reduced  to  six  years),  so 
innocent  are  authorities  on  figures  when  dealing  with 
statistics.  The  case  is  quite  strong  enough  when  fairly 
stated,  and  always  suffers  by  exaggeration.  This 
factor  of  comparative  length  of  service  will  be,  for  a 
■considerable  time,  no  doubt,  a very  important  one  in 
any  other  ^ statistical  calculations  relating  to  the  health 
or  mortality  from  any  specific  cause  in  the  army,  and 
probably  also  in  the  navy.  In  order  to  afford  results 
for  any  practical  comparison,  not  deaths  alone  should 
be  given,  not  careful  classification  of  diseases  only, 
but  deaths  at  each  year  of  age,  and  from  each  cause 
separately.  Also  number  of  years  passed  in  the  service, 
both^in^the  cases  of  death  from  the  cause  under  review, 
and  in  invalids  discharged  by  reason  of  the  same  specific 
cause,  and  the  number  of  years  served. 

Suppose,  again,  our  inquiry  relates  to  the  prevalence 
of  any  specific  disease,  which  may  be,  in  its  nature, 
chronic,  or  of  long  duration.  Among  recruits  in  their 
first  year,  a certain  proportion  suffer  from  this  cause. 
Under  the  long-service  system,  the  bad  cases  would  be 
treated  in  hospital  during  the  second  year,  the  third, 
and  so  on  ; but,  under  the  short -service  rule,  such  bad 
cases  would  be  at  once  discharged,  and  thus  only  the 
number  sickening  in  each  year  would  be  the  number 
under  treatment  from  time  to  time.  Obviously,  there 
could  be  no  just  comparison  as  to  the  prevalence  of  such 
msease  in  the  two  periods,  or  as  a result  of  any  practice 
introduced  in  the  second  which  had  not  prevailed  during 
the  first  period.  In  short,  to  be  of  any  real  practical 
value,  the  returns,  both  in  relation  to  death  and  disease, 
shoifid  furnish  materials  for  thoroughly  exhaustive  in- 
vestigation. 

So  also  in  civil  life  ; if,  for  instance,  any  real  com- 
parison be  desired  in  reference  to  the  prevalence  of 
.zymotic  diseases,  so  as  to  note  the  march  and  result  of 
improving  civilisation.  Fair  comparisons  can  only  be 
made  when  every  possible  difference  of  circumstances 
IS  taken  into  account.  We  must  have  age,  condition, 
occupation,_local  surroundings,  and  season.  The  returns 
should  specify  the  deaths  from  each  specific  cause,  under 
one  year  of  age,  from  one  to  two,  two  to  five,  five  to 
ten,  ten  to  twenty,  twenty  to  forty,  forty  to  sixty,  sixty 
and  upwards.  The  two  first  years  it  is  very  important 
to  distinguish,  but  usuaUy  we  jump  from  one  to  five. 

A ow,  no  infant  can  be  said  to  have  attained  to  what 
inay  be  called  child  strength  before  two  years  old,  and 
aU  epidemics  carry  off  most  victims  in  infancy.  Often, 
indeed,  the  confounding,  or  mixing  up,  of  infant  with 
adult  mortality,  opens  the  door  to  considerable  fallacy 
in  calculating  results  of  sanitary  improvement.  Chil- 
infants,  should  invariably  be  kept  dis- 
tinct from  adults,  and  all  comparison  as  to  effects  of 
va^g  circumstances  should,  as  invariably,  be  made 
between  subjects  of  the  same  age. 

Tlmt  sanitation  must,  in  all  cases,  be  productive  of 
benefit,  no  reasonable  and  intelligent  person  can  doubt, 
lake,  as  an  example,  the  comparative  mortality  in  im- 
proved dweUings  for  the  artisan  class.  It  has  been 


customary,  however,  to  compare  the  death-rate  in  such  , 
model  dwellings  in  London  with  that  of  the  entire  , 
metropolis.  But  it  is  manifestly  unfair  to  contrast  the 
value  of  exceptional  improvements  in  Bethnal-green 
with  the  normal  mortality  of  Belgravia  : to  draw  com- 
parisons between  suburban  districts  and  the  densest 
purlieus  of  a crowded  city.  The  comparison  should 
umforndy  be  made  between  the  average  mortality  of  the 
population,  within  the  smallest  area  immediately 
surrounding  the  model  dwelling  which  can  be  obtained, 
■mth  that  of  its  own  mortality.  At  the  request  of  the 
directors  of  the  ‘‘Metropolitan  Association  for  Im- 
proving the  Dwellings  of  the  Industrious  Classes” — the  1 
pioneer  society  iu  that  movement — I,  last  year,  ob- 
tained, at  the  Greneral  Register  Office,  the  mortality  in 
the  registration  sub-district  within  which  each  building 
of  the  association  is  situate ; and  was  thus  able  to  shov;% 
as  I expected,  that  the  saving  of  life  in  these  build- 
ings, when  contrasted  with  the  average  rate  of  its  sub- 
district,  was  far  greater  than  it  had  appeared  when 
compared  with  the  whole  of  London. 

We  may,  indeed,  always  feel  certain,  that  improved 
sanitation  will  lower  the  death-rate  of  any  building, 
district,  town,  or  country.  When,  therefore,  it  is 
asserted  that  the  large  expenditure  during  the  last  half 
century,  amounting,  I believe,  in  the  aggregate  to  about 
120  milhons  sterling,  has  had  no  effect  in  lowering  the 
death-rate  in  this  country,  I stand  prepared  to  deny  the 
statement. 

I deny  that  purer  air,  by  improved  ventilation,  and 
the  removal  of  nuisances  of  every  kind,  the  supply  of 
purer  water,  the  official  supervision  of  women  and  young 
children  in  manufactures  of  all  sorts,  and  improved 
medical  treatment  of  diseases  of  all  kinds,  have  been 
without  effect. 

It  follows,  if  I am  thus  far  right,  that  there  must 
exist  some  counteracting  cause  or  causes.  Let  the 
scientist,  then,  direct  his  labours  towards  the  discovery 
of  such  counteracting  cause  or  causes. 

Given  fewer  epidemics,  resulting  from  improved 
sanitation  of  various  kinds,  why  has  not  the  general 
death-rate  exhibited  a corresponding  diminution  ? 

One  zealot  may  point  to  intemperance,  but  is  it  true 
that,  in  proportion  to  the  population,  there  is  more 
drunkenness  than  formerly  ? 

Another  enthusiast  may  urge  that  increased  comforts, 
or,  in  other  words,  more  luxurious  habits  among  the 
community,  tend  to  lessen  the  constitutional  ability  to 
resist  the  causes  which  induce  death. 

A third  may  point  to  the  more  general  use  of  narcotic 
poisons,  as  tobacco ; but  the  manufacturer  may  allege  that 
many  hundred- weights  of  substitutes,  such  as  cabbage 
leaves,  &c.,  are  smoked  for  one  hundred-weight  of 
tobacco. 

Every  theorist  may  have  his  particular  fancy,  and  no  . 
doubt  the  personal  habits  of  the  people  must  greatly  ? 
affect  the  weal  or  woe  of  their  existence,  as  well  as  ' 
length  of  days.  I much  question,  however,  whether 
any  of  the  foregoing  will  anything  like  suffice  to  accoimt  \ 
for  this  apparent  mystery.  Could  we  point  to  some  1 
universal  cause,  some  altered  circumstance  which  affects  f 
alike  all  persons  of  all  habits  and  conditions,  it  might  ( 
help  us.  Suppose,  for  the  sake  of  example,  the  climate  i 
of  the  country  had  changed  for  the  worse,  instead  of  ! 
the  contrary  (which,  I believe,  meteorologists  will  affirm 
to  be  the  case),  that  would  be  a cause  altogether  inde- 
pendent of  the  habits  of  the  individual,  from  which  all 
alike  would  naturally  suffer. 

It  is  manifestly  not  the  purpose  of  this  paper  to 
account  for  the  great  and  disappointing  fact,  that  thus 
far,  spite  of  universally-improved  sanitation,  the  general 
death-rate  of  England  has  not  been  sensibly  diminished. 

Inquiries  of  this  nature  may  be  carried  to  any  extent, 
by  reference  to  the  Registrar- General’s  returns.  We 
have  at  present  the  general  death-rate,  and  the  propor- 
tions at  fifteen  different  periods  of  life,  to  total.  Also 
a general  classification  of  causes  of  death.  From  these 
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I the  statistician  may  find  annually,  and  as  far  back  as 
his  records  extend : — 

1 . The  proportion  of  deaths,  from  any  specified  cause, 
to  total  deaths. 

2.  The  proportion  of  deaths  at  each  age,  to  deaths  at 
all  ages. 

3.  And,  further,  the  proportion  of  deaths,  from  any 
specified  cause,  at  either  division  of  age,  to  the  total 

I deaths  at  such  ages,  and  to  the  total  of  such  cause  of 

I death  respectively. 

^ I have  only  again  to  urge,  that  all  deductions,  to  be 
of  value  in  the  inquiry,  must  be  based  on  well -ascertained 
facts,  stripped  of  every  possible  source  of  fallacy. 


PARIS  WATER  SUPPLY. 

Few  cities  were  worse  supplied  with  water  than  Paris 
a few  years  since — neither  quality  nor  quantity  was 
satisfactory,  and  the  Seine  was  in  danger  of  being 
actually  drunk  up.  An  addition  was  obtained  by  the  fine 
artesian  well  at  G-reneUe ; but  a second  well,  sunk  at 
Passy,  at  an  enormous  expense,  proved  a total  failure 
for  drinking  or  culinary  purposes,  and  the  water  may 
be  seen  constantly  bubbling  up — hot,  and  with  a flavour 
of  rotten  eggs,  in  an  avenue  which  leads  to  the  Trocadero. 
.tVfter  this  failure,  the  supply  of  the  French  capital 
with  water  was  taken  up  and  carried  out  under  M. 
Belgrand,  who  died  in  1878,  just  as  the  great  work  of  his 
life  was  completed.  In  the  first  place,  search  was  made  for 
the  purest  available  springs,  and  those  fixed  on  were 
the  Dhuis,  which  rises  near  Chateau  ThieiTy,  and 
delivers  its  water  in  Paris  at  an  altitude  of  354  feet ; and 
the  Vanne,  which  rises  between  Troyes  and  Sens,  at 
about  112  miles  from  the  capital,  and  falls  into  its 
resen'oir  at  an  altitude  of  262  feet.  The  reservoirs 
which  receive  the  waters  of  the  Dhuis  and  Vanne,  with 
their  tributaries,  are  situated  one  on  each  side  of  the 
Seine,  the  former  in  the  outlying  arrondissement  of 
Menilmontant.  in  the  north-east  of  Paris,  the  latter  at 
jNIontrouge,  just  outside  of  the  city  boundaries,  on  the 
.south  or  south-west.  The  quantity  of  water  obtained 
from  these  splendid  soiu'ces  is  equal  to  16  gallons  per 
head  per  diem,  and  the  water  is  of  fine  quality.  The 
water  of  the  Ourcq,  brought  up  to  Paris  by  a canal,  is 
impure,  and  is  used  for  street  watering  and  sanitary 
purposes.  These  reservoirs  are  of  gigantic  size,  having 
a lower  and  upper  chamber,  and  the  water  flows  into 
them  through  iron  pipes,  a metre  in  diameter.  The 
reservoirs  are  covered  with  a good  thickness  of  vegetable 
mould  and  grass,  in  order  to  keep  the  interior  cool. 

The  latter  undertaking,  the  Vanne  aqueduct,  is 
interesting,  in  an  engineering  and  economical  point  of 
view  ; and  as  no  ofiicial  account  has  been  published,  a 
.'<hort  .sketch  of  it  may  be  given  here.  The  only  ofiicial 
information  on  this  subject  was  at  the  Exhibition  of 
1878,  where  the  municipal  authorities  showed  a series 
of  drawings,  models,  and  accessories  of  the  aqueduct 
and  reserv'oir. 

The  Vanne  is  the  name  of  a valley  between  Troyes 
and  Sens  in  Burgumdy.  The  little  streamlet  is  first 
caught  in  earthenware  tubes,  joined  with  cement  from 
a number  of  fissures  in  the  side  of  a little  hill  or  mound, 
and  these  are  connected  with  a secondary  aqueduct, 
which  extends  from  the  boundary  of  the  department  of 
the  Yonne  by  Villenueve-l’Archiveque  to  Theil,  where 
all  the  streams  are  brought  together,  raised  to  the  same 
level  at  Malay-le-Roi,  and  then  enter  the  main  aque- 
duct, which  has  a diameter  of  two  metres.  Here  the 
aqueduct  is  formed  of  chalk,  and  here  it  may  be  stated, 
that  the  composition  of  the  aqueduct  varies  throughout 
its  course  with  the  geological  formation  of  the  various 
regions  through  which  it  passes,  the  material  nearest 
at  hand  being  always  employed.  Here  it  is  formed 
in  a trench  and  covered  by  the  earth  it  has  displaced  ; 
then  it  is  carried  on  a series  of  light  arches,  a continual 


fall  being  maintained  throughout.  In  some  places  it 
was  necessary  to  tunnel,  and  much  ingenuity  was 
exhibited  in  order  to  ensure  accuracy  and  save  ex- 
pense, but  which  need  not  be  particularised.  The 
crossing  of  the  deep  valley  of  the  Yonne  with  the  river 
at  the  bottom,  between  the  Lyons  railway  and  a high 
road,  was  a difiiculty ; the  aqueduct  entered  it  at  a 
great  height,  and  had  to  be  carried  on  in  a cast-iron 
syphon  following  the  profile  of  the  sides  of  the  valley, 
but  carried  over  road,  railway,  and  river,  on  three 
bridges.  These  bridges  were  formed  of  concrete  hlocs 
(Jbetons  agglomh'U) ; that  over  the  river  being  40  metres 
in  span.  The  series  of  arches  in  the  valley  extends 
1,800  metres.  At  Ville-Saint- Jacques,  the  conduit 
had  to  be  tunnelled  through  solid  rock,  while  in  the 
adjoining  vaUey  was  found  no  less  than  fifteen  metres- 
depth  of  vegetable  mould.  The  aqueduct  passes  Moret, 
and  is  carried  across  the  forest  of  Fontainebleau  on  a 
series  of  taU  graceful  arcades. 


JAMIN  ELECTRIC  LIGHT. 

A notice  of  the  new  electric  lamp,  produced  by  M, 
Jamin,  member  of  the  French  Institute  and  Professor  of 
Physical  Science  at  the  Polytechnic  School,  was  printed 
in  the  Journal  for  July  25th,  1879,  and  since  that  time 
the  inventor  has  been  engaged  in  improving  his  lamp. 
The  new  apparatus  was  exhibited  lately  at  the  works  of 
the  Compagnie  G-enerale  d’Eclairage  Electrique,  Paris, 
to  a large  assembly  of  representative  persons. 

Around  the  great  hall  in  which  the  meeting 
occurred,  were  40  lamps,  each  containing  three  candles. 
The  lighting  and  re-lighting  of  the  lamps  was  effected 
instantaneously.  This  result  is  obtained,  without 
touching  the  apparatus,  by  simply  establishing  or  re- 
estabhsliing  the  communication.  Should  one  of  the 
lamps  become  accidentally  extinguished,  the  other  lamps 
continue  to  bum  as  usual,  the  intensity  of  their  light 
being  unaffected  by  it.  Moreover,  should  one  of  the 
candles  be  consumed,  another  is  instantly  and  auto- 
matically brought  into  play.  The  intensity  of  the  light 
is  completely  under  control,  and  may  be  graduated  or 
regulated  at  will,  from  its  full  power  down  to  the  light 
of  a night-light.  The  inventor  states  that  the  lamp  may 
be  made  to  burn  30  hours  without  any  attention. 

Mons.  Jamin  has  stated  the  question  of  cost  in  this- 
form: — “Suppose  a given  quantity  of  gas  to  yield  a 
certain  amount  of  light,  and  that  quantity  to  be  con- 
sumed in  one  eight-horse  power  gas-engine,  which 
drives  one  of  the  small  Gramme  machines,  sufiicient  for 
sixteen  Jamin  lamps,  the  light  obtained  is  ten  times 
that  which  would  have  been  produced  by  the  direct 
combustion  of  the  gas  itself.” 

It  is  further  stated,  that  a series  of  experiments  have 
proved  that  each  horse-power  will  give  light  equal  at 
least  to  as  much,  if  not  more,  than  that  of  fifty  Carcel 
lamps.  At  the  concluding  meeting,  the  whole  force  of 
a twenty-horse  power  engine  was  brought  into  play» 
and  the  effect  declared  equal  to  at  least  two  thousand 
Carcels. 


COTTON  GOODS  OF  CHINA. 

Mr.  Henderson,  the  United  States  Consul  at  Amoy, 
has  lately  reported  upon  the  native  home-made  clothes 
of  China.  He  says  that  the  great  mass  of  the  people, 
the  labouring  class  of  the  interior,  wear  nothing  but 
native  homespun,  and  prefer  it  to  English  cloth,  even 
though  it  cost  almost  double  what  anything  foreign 
they  have  seen  ever  does.  If  the  looms  of  America  or 
England  can  successfully  imitate  this  cloth,  or  make  as 
good  an  article  with  all  its  essential  points,  so  that  it 
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could  be  sold  in  China  at  a lower  figure,  there  is  no 
reason  why  a trade  should  not  be  built  up  at  the  ports 
of  Central  China  equal  in  extent  to  the  present  total 
importation  of  cotton  piece  goods.  The  homespun  is 
manufactured  wholly  of  native  raw  cotton,  much  of 
which  is  carried  to  Amoy  and  neighbouring  non-treaty 
ports  in  junks,  so  that  no  record  is  kept  of  the 
quantity  imported.  Although  the  threads  are  rough  and 
uneven,  they  are  composed  of  pure  cotton,  and  possess 
great  strength  and  durability — essential  qualities  in 
clothing  for  people  who  are  constantly  carrying  some 
object  or  other  on  their  shoulders.  This  kind  is 
usually  made  by  the  women  of  the  family  for  the  use  of 
their  male  relatives  and  themselves,  and  is  now  rarely 
found  for  sale  in  the  larger  market  towns  on  the  sea 
coast.  It  is  woven  in  widths,  varying  from  15  in.  to 
25  in.  There  is,  however,  a considerable  quantity  of 
nloth  being  now  made  in  the  cities,  towns,  and  villages 
skirting  the  inner  arms  and  shores  of  Amoy  harbour, 
which  is  composed  of  English  or  Indian  yam  mixed 
with  Shanghai  cotton,  the  former  being  used  for  warp. 
There  is  in  the  minds  of  the  people  a peculiar  virtue  in 
Shanghai  cotton.  They  claim  that  an  equal  weight  of 
foreign  cotton,  spun  and  woven  in  the  same  manner, 
will  not  give  as  much  warmth  as  Shanghai  cotton. 
The  latter  is,  therefore,  mixed  with  the  Indian  or  Enghsh 
yarn,  which  can  be  had  much  cheaper  than  the  former 
can  be  made,  in  order  to  secure  the  desired  warmth. 
This  mixture  has  latterly,  owing  to  its  comparative 
cheapness,  pretty  well  driven  the  homespun  from  the 
market,  having  left  nothing  but  the  very  coarsest  kinds. 
It  seems  to  be  mostly  woven  in  pieces  21  in.  wide  by 
28  ft.  long,  containing  just  enough  material  for  an 
ordinary  Chinese  jacket  and  trousers.  Except  a limited 
number  of  people  about  the  open  ports,  who  have  come 
to  know  and  prefer  the  foreign  article,  on  account  of  its 
cheapness  and  better  appearance,  either  native  home- 
spun  or  mixed  cloth  is  worn  by  all  classes,  at  all  times, 
and  for  all  purposes.  For  winter  underclothing,  one  of 
these  kinds  is  used  by  rich  and  poor  alike  throughout 
Central  and  Southern  China,  where  no  fires  are  kept,  save 
the  small  baskets  of  charcoal  carried  about  in  the  hands. 


HOTES  OH  BOOKS. 


The  Draining  of  Lake  Fucino,  accomplished  by  his 
Excellency  Prince  Torlonia.  An  abridged  account, 
historical  and  technical,  by  Alexander  Brisse  and 
Leon  de  Eotrou.  English  translation  by  V.  de  Tivoli, 
jun.  Home,  1876.  Quarto  and  folio  atlas  of  plates. 

Lake  Eucino,  situated  about  53  miles  to  the  east  of 
Home,  was  the  largest  lake  in  central  and  southern  Italy, 
and  according  to  measurements  taken  on  the  10th  June, 
1861,  the  surface  of  its  water  stood  at  2,094  feet  above 
the  sea  level.  The  lake  was  a constant  source  of  alarm 
and  danger  to  the  inhabitants  of  the  surrounding 
country  on  account  of  the  frequent  inundations.  The 
idea  of  draining  the  lake  has  been  entertained  since  the 
time  of  the  ancient  Romans,  but  the  work  was  not  begun 
until  1854,  when  it  was  undertaken  by  Prince  Torlonia. 
This  work  contains  a full  account  of  the  proceedings  con- 
nected with  the  draining  of  the  lake  and  the  reclamation 
of  the  land,  and  is  illustrated  by  a series  of  20  plates. 


Luxurious  Bathing.  A sketch  by  Andrew  W.  Tuer  ; 

second  edition,  with  eight  etchings  by  Tristram  EUis. 

London,  Field  and  Tuer,  1880. 

This  is  a second  and  smaller  edition  of  a book  already 
noticed  in  the  Journal  (vol.  27,  p.  928),  which  is  printed 
in  the  same  old-fashioned  type,  but  is  illustrated  with  a 
fresh  series  of  etchings,  in  place  of  those  by  Sutton 
Sharpe  in  the  larger  edition. 


GENERAL  NOTES. 


Brush  Electric  Light  at  Portsmouth. — The  “Inflex- 
ible’’ dock  at  Portsmouth  dockyard  was  lighted  up  on  the 
night  of  the  7th  inst.  by  means  of  the  electric  light.  The 
dock  is  416  feet  long  by  110  feet  wide,  and  about  39  feet 
deep,  and  the  object  of  the  trial  was  to  ascertain  whether  it 
were  possible,  in  time  of  urgent  need,  to  dock  an  ironclad 
after  dark,  or  to  continue  the  work  of  completing  her  for  sea 
throughout  the  night.  The  apparatus  used  was  one  of 
Brush’s  dynamo-machines,  consisting  of  eight  magnets  and 
four  powerful  electro-magnets,  and  driven  at  a speed  of  800 
revolutions  per  minute.  The  lamps  were  also  constructed  on 
the  Brush  principle.  Sixteen  of  these  were  placed  in  the 
same  circuit  in  various  parts  of  the  dock,  while  a seventeenth 
was  placed  in  the  electro-plating  shop  near  at  hand,  where 
the  generating  machine  was  fitted.  The  experiment  is  re- 
ported to  have  been  quite  successful. 

French  Patent  Law. — Mr.  A.  B.  Newton,  the  well 
known  patent  agent,  has  addressed  a letter  to  Lord  Granville, 
asking  him,  in  any  negociations  for  renewing  the  treaty  of 
commerce  with  France,  to  consider  a point  in  connection  with 
the  French  Patent-law,  to  which  he  calls  attention.  By  the 
French  law,  the  importation  of  articles  patented  in  France  is 
virtually  prohibited,  the  penalty  of  importation  by  the 
patentee  being  the  voidance  of  his  patent,  consequently  a 
patentee  whose  manufactory  is  in  England,  and  who  has 
both  a French  and  an  English  patent,  cannot  manufacture  in 
this  country  and  import  into  France  without  losing  his 
French  patent.  It  is  easy  to  see  that  such  a provision  may 
act  very  hardly  in  the  case  of  articles  requiring  a large  and 
costly  plant  for  their  manufacture.  Mr.  Newton  instances 
the  case  of  a sewing  machine  manufacturer,  who  makes  his 
machines  on  the  interchangeable  principle.  These  machines, 
which  are  intended  for  boot  sewing,  are,  it  is  stated,  being 
largely  introduced  into  the  English  trade,  and  there  is  a de- 
mand for  them  from  France  which  the  manufacturer  cannot 
meet  without  establishing  a large  and  costly  manufactory  in 
France.  Mr.  Newton  urges  that  the  law  acts  prejudicially 
to  both  English  and  French  manufacturers.  Sir  Charles 
Dilke,  in  acknowledging  the  letter  on  behalf  of  Lord  Gran- 
ville, promises  to  bear  the  matter  in  mind  in  any  commercial 
negociations  between  this  country  and  France. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  will  be  published  shortly, 
price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Sceretary. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  June  28th... Society  for  the  Protection  of  Ancient  Build- 
ings (at  the  House  of  the  Society  op  Arts),  SJ  p.m. 
Third  Annual  Meeting. 

Royal  United  Service  Institution,  Whitehall-yard,  Sjp.m. 
Mr.  T.  Nordenfeldt,  “ Nordenfeldt  Gtms  generally.” 
Wednesday,  June  30th.. .SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  4 p.m.  Annual  General  Meeting. 
Statistical,  King’s  College  Entrance,  Strand,  W.C.,  4p.m. 
Annual  Meeting. 

Thursday,  July  1st... National  Indian  Association  (at  the  House 
OF  the  Society  of  Arts),  8 p.m.  Mr.  Syed  Hassan. 
“ The  Social  Position  and  Education  of  Mahommedan 
Women  in  India.” 

Central  Chamber  of  Agriculture  (at  the  House  of  the 
Society  of  Arts),  11  a.m. 
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eoKKiunioations  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London^  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


ANNUAL  GENEEAL  MEETING. 

The  Annual  General  Meeting,  for  receiving  the 
I report  from  the  Council,  and  the  Treasurers’  State- 
I ment  of  Receipts,  Payment,  and  Expenditure 
durhig  the  past  year,  and  also  for  the  Election  of 
Officers,  was  held,  in  accordance  with  the  Bye- 
laws, on  Wednesday  last,  the  30th  June,  at  four 
.m..  Lord  Alfred  S.  Churciiill,  Chairman  of 
the  Council,  in  the  chair. 

The  Secretary  read  the  notice  convening  the 
meeting,  and  the  minutes  of  the  previous  annual 
general  meeting. 

The  following  candidates  were  then  balloted  for, 
and  duly  elected  members  of  the  Society  : — 

Booth,  Rev.  Samuel  Harris,  10,  WynaU-road,  Forest- 
hm,  S.E. 

BoviU,  John  Henry,  Sondes-place,  Dorking. 

Brooke,  George  Russell,  Springfields,  Upper  Clapton,  E. 
Broome,  Joseph,  Wood-lawn,  Didsbury,  Manchester. 
Brown,  Robert  Allan,  8,  Furnival’s-inn,  E.C.,  and 
Orpington,  Kent. 

Brownrigg,  General  J.  S.,  C.B.,  Asliford-lodge, 

Staines,  Middlesex. 

Bruce,  William  Adair,  Ashley,  Box,  Wilts. 

Bullen,  John  N.,  HiU-house,  Streatham  - common, 
S.W. 

Carr,  Henry,  21,  Cedars-road,  Clapham,  S.W. 

Cawley,  George,  468,  New-cross-road,  Deptford,  S.E. 
Crew,  Charles,  Berrywood,  Millbrook,  Southampton. 
Dalziel,  W.  F.  Blyth,  M.D.,  40,  Kensington -park - 
gardens,  W. 

De  la  Sala,  Pastor  Perez,  Sevilla-house,  Navarino-road, 
Hackney,  E. 

De  Mamey,  Comte  Toreau,  Park-cottage,  South 
Kensington,  S.W. 

Drake,  Sir  William  Henry,  K.C.B.,  15,  Clanricarde- 
gardens,  W. 

Drummond,  Hon.  Francis  C.,  58,  St.  George’s-square, 

Eberle,  Phihp,  Eberle- street.  Dale-street,  Liverpool. 
Edgar,  John,  The  Terrace,  Richmond,  Surrey. 

Feild,  Captain  Thomas, 

Foster,  Bernard  Le  Neve,  East-hill,  Wandsworth,  S.W, 
Foster,  Reginald  Le  Neve,  North-end,  Droylsden, 
Manchester. 

Glynes,  Webster,  6,  Staple-inn,  Holbom,  E.C. 

Guyatt,  Thomas,  40,  King  Henry’s-road,  N.W. 
Harrison,  James,  Domden,  Tunbridge -wells,  and 
Devonshire  Club,  S.W. 

Hart,  H.  W.,  Palace -chambers,  St.  Stephen’s,  West- 
minster, S.W. 

Hawkins,  Alexander,  126,  London-road,  S.E. 

Heath,  Vernon,  43,  Piccadilly,  W. 


Hildyard,  Captain  Robert  C.  T.,  R.E.,  25,  Woolwich- 
common,  S.E. 

Hindley,  Sidney,  134,  Oxford-street,  W.,  and  Light- 
cliffe-house,  Hornsey,  N. 

Hyatt,  Robert,  Mount  Ephraim-road,  Streatham,  S.W. 
Innes,  Cosmo,  11,  Upper  Philhmore-gardens,  W. 

Jacob,  W.  H.,  59,  Portsdown-road,  Maida-hill,  W- 
Jiiger,  Dr.  J.  G.,  Roken,  Amsterdam. 

J enkinson,  Henry  Irwin,  Keswick,  Cumberland. 

Jeppe,  Frederick,  F.R.G.S.,  Pretoria,  Transvaal,  South 
Africa. 

Kendal,  Robinson,  Queen  Amne’s-mansions,  West- 
minster, S.W. 

Leighton,  Sir  Frederick,  Pres.  R.A.,  2,  HoUand-park- 
road,  W. 

Maignen,  Prosper  Auguste,  22,  Great  Tower-st.,  E.C. 
MaUeson,  Colonel  George  Bruce,  C.S.I.,  27,  West  Crom- 
weU-road,  S.W. 

Marks,  John  Alfred,  29,  Fenwick-road,  East  Dulwich, 

S.E. 

Marsh,  John  Charles  Lory,  M.D.,  Greenhithe,  Kent. 
Matterson,  William,  Endsleigh,  Streatham,  S.W. 
McNaught,  John,  Rochdale. 

Miller,  Herbert  Percy,  15,  Craven -ter.,  Hyde-park,W. 
Mills,  Francis  Augustus,  Waterford. 

Mosely,  Henry  Philip,  32,  Torrington- square,  W.C. 
Nicol,  F.  A.  M.,  10,  Leamington-road-viUas,  W. 

Paul,  Wilham,  Waltham -house,  Waltham-cross. 
Peimington,  Nathan  Glossop,  Park -house,  Gloucester- 
gate,  Regent’s-park,  N.W. 

Peters,  George,  South ville  Lawn,  Brunswick- square, 
Gloucester. 

Rees,  George,  Savoy-street,  Strand,  W.C. 

Rhodes,  Benjamin,  240,  Bow-road,  E. 

Scott,  Ernest,  Sir  William  Armstrong  and  Co.,  New- 
castle-on- Tyne. 

Sellon,  Ernest  W.,  24,  Abingdon-villas,  Kensington,  W. 
Severn,  Henry  Augustus,  F.R.G.S.,  192,  Earl’s  Court - 
road,  S.W.,  and  Devalah,  India. 

Sharp,  James,  84,  Cornwall-gardens,  S.W. 

Showers,  Major-General,  Travellers’  Club,  Pall -mail, 
S.W. 

Sniar,  William  Cameron,  St.  James’ s-lodge,  Kidbrooke- 
park-road,  Blackheath,  S.E. 

Smith,  Frederick,  Caledonia  Works,  Halifax. 

Smith,  Thomas  W.,  Caslon  Foundry,  22,  Chiswell- 
street,  E.C. 

Thorny  croft,  John  I.,  Chiswick,  W. 

Vinson,  William  E.,  2,  Promenade -villas,  Gloucester. 
Watson,  William,  Elmwood,  Harrogate. 

Westwood,  Joseph,  jun..  The  Lake,  Snaresbrook,  Essex. 
Wigham,  John  Richardson,  Albany-house,  Monkstown, 
Co.  Dublin. 

Williams,  JohnR.,  59,  Albion-rd.,  Stoke  Newington,  N. 

The  Chairman  nominated  Dr.  Mann  and  Mr.  W. 
S.  Rumsey  scrutineers,  and  declared  the  ballot 
open. 

The  Secretary  then  read  the  following 

REPORT  OF  THE  COUNCIL. 

In  bringing  before  the  members  their  Report  on 
the  126th  Session  of  the  Society  of  Arts,  the  Council 
have  once  more  to  congratulate  the  Society  on  its 
prosperous  and  flourishing  condition.  The  period 
of  commercial  depression  through  which  we 
have  just  passed  could  hardly  have  failed 
to  affect  its  numbers,  but  it  has  done  so  very 
slightly.  It  has  prevented  increase,  and  in  this 
respect  the  Society  stands  practically  where  it  did 
last  year.  With  a renewal  of  commercial  prosperity, 
the  Council  hope  will  also  come  a considerably 
increased  growth  of  the  Society’s  numbers. 
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I. — OnBrN-AHY  Meetings. 

The  Council  feel  that  the  list  of  papers  brought 
before  the  Society  at  the  ordinary  meetings  of 
the  past  Session  will  compare  favourably  with 
that  of  any  previous  Session,  and  they  have  every 
reason  to  be  satisfied  with  the  success  of  this  most 
important  part  of  the  Society’s  labours.  The 
members  have  already  testified  their  appre- 
ciation of  the  papers,  by  their  attendances  at  the 
meetings  to  which  they  have  been  read,  attend- 
ances in  the  aggregate  considerably  larger  than 
those  of  any  recent  Session.  The  discussions 
raised  upon  these  papers  have  also  been  of  a 
very  high  character,  for  they  have  been  taken  part 
in  by  many  authorities  eminent  in  science  and 
in  art,  members  of  the  Society  and  others,  whose 
opinions,  as  recorded  in  the  pages  of  ih.Q  Journal,  have 
added  greatly  to  the  value  of  the  communications 
on  which  those  opinions  were  expressed. 

The  Session  commenced  with  an  excellent  paper 
from  Major-General  Scott,  “ Suggestions  for 
dealing  with  the  Sewage  of  London.”  General 
Scott  has,  on  several  occasions  previously,  read 
papers  before  the  Society,  and  has  rendered  con- 
siderable help  in  the  discussion  of  those  sanitary 
topics  to  which  the  Society  has  of  late  devoted  so 
much  attention.  His  last  paper,  like  those  which 
preceded  it,  was  in  every  respect  a practical  and 
useful  communication.  The  second  paper  of  the 
Session  was  of  a specially  interesting  character. 
Under  the  title  of  “ Apprenticeship,  Scientific  and 
Unscientific,”  Prof.  Silvanus  Thompson  gave 
his  experience  of  some  of  the  Continental  schools 
for  Technical  Education,  and  his  views  as  to 
the  direction  which  such  education  could  most 
usefully  take  in  this  country.  The  subject 
of  Technical  Education  is  one  of  the  most 
important  the  Society  has  ever  dealt  with, 
and  though  it  has  handed  over  to  the  new  City 
and  Guilds  Institute  the  task  of  carrying  on  the 
Technological  Examinations  founded  by  itself,  the 
subject  is  one  in  which  the  Society  of  Arts  must 
ever  feel  interest,  and  in  which  it  will  still  continue 
to  take  some  part.  Dr.  Thompson’s  paper  had  the 
great  advantage  of  being  read  at  a meeting  presided 
over  by  Professor  Huxley,  who  took  the  opportunity 
of  ^ving  expression  to  his  views  as  to  the  recent 
action  of  the  Guilds  of  London  in  the  matter  of 
Technical  Education.  The  criticism  which  Pro- 
fessor Huxley  expressed  was  followed  up  by  a 
good  deal  of  correspondence  in  the  public  journals, 
and  attracted  much  attention  at  the  time.  On  the 
succeeding  Wednesday,  Mr.  William  Simpson,  the 
well-known  artist  of  the  Illustrated  London  News, 
gave  the  Society  the  results  of  some  recent  explora- 
tions of  his  in  the  Jellalabad  Yalley,  and  their 
consequence  in  throwing  light  on  the  early  art 
history  of  Afghanistan.  The  last  paper  before 
Christmas  was  by  Captain  Bedford  Pirn,  on  the 
Panama  Canal.  As  is  well  known.  Captain  Pirn 
has  been  for  many  years  working  at  this  sub- 
ject, and  his  paper  gave  some  valuable  infor- 
mation upon  it.  After  Christmas,  the  first  paper 
was  by  Mr.  Thomas  Bolas,  whom  the  Society 
knows  as  having  delivered  two  courses  of  Cantor 
lectures  before  them,  its  subject  being  “ Modern 
Autographic  Printing  Processes.”  The  next 
was  by  Mr.  Henry  Carr,  on  “ Domestic 
Poisons,”  and  this  paper  gave  rise  to  the 


formation  of  a Committee  on  the  subject, 
the  action  of  which  is  noticed  in  another 
portion  of  this  report.  In  succeeding  meetings, 
Mr.  William  Paul,  the  well-known  horticulturist, 
brought  forward  some  suggestions  as  to  the  proper 
treatment  of  Epping  Forest,  as  a place  of  popular 
recreation  ; Mr.  Seebohm  gave  a most  eloquent  and 
interesting  account  of  his  explorations  on  the 
rivers  Ob  and  Yenisei  in  Northern  Siberia;  and 
Dr.  Granville  Cole  brought  before  the  notice  of  the 
Society  and  of  the  public  the  very  interesting  sub- 
stance known  as  Spence’s  metal.  This  material, 
which  is  a mixture  of  metallic  sulphides,  principally 
sulphide  of  iron,  appears  capable  of  many  usefrd 
applications  in  the  arts,  and  has  some  remarkable 
properties,  an  account  of  which  was  given  by 
Dr.  Cole.  Its  use  in  several  directions  is  : 
extending.  Following  Dr.  Cole’s  paper  came  a 
communication  on  “The  Euphrates  Valley  Rail- 
way,” by  Mr.  W.  P.  Andrew,  the  well-known 
authority  on  this  subject.  No  one  man  has 
laboured  so  earnestly  and  so  long  at  this  subject 
as  Mr.  Andrew,  and  his  observations  received  from 
a crowded  meeting  the  attention  they  so  well 
deserved.  After  this  was  a paper  on  “ The 
Noxious  Gases  Bill,”  by  Mr.  E.  K.  Muspratt. 
This  Bill  was  to  have  been  read  a second  time  on 
the  15th  of  March,  but  was  withdrawn,  in  conse- 
quence of  the  dissolution  of  Parliament.  Whenever 
the  Bill  is  again  introduced,  the  suggestions 
made  by  Mr.  Muspratt  in  his  paper,  and  the 
opinions  expressed  in  the  discussion  upon  the 
iper,  will  no  doubt  receive  their  due  consideration 
Parliament. 

On  the  first  Wednesday  in  March,  Mr.  A.  J. 
Ellis  supplemented  the  paper  he  read,  three  ■ 
years  ago,  on  “ Musical  Pitch,”  by  a second , 
communication,  of  which  the  Council  can  only  I 
say,  that  they  consider  it  of  equal  value  with  the 
first.  In  this  paper,  Mr.  Ellis  presented  the, 
Society  with  the  results  of  many  years’  earnest! 
and  careful  work.  Mr.  Ellis  was  followed  by  Mr. 
Sparkes,  the  Master  of  the  Art  School  at  South 
Kensington,  and  of  the  Lambeth  Art  School.  M!r. 
Sparkes’  paper  was  also  a continuation  of  a previous 
communication  to  the  Society,  and  gave  a most 
interesting  account  of  the  advances  which  have 
taken  place  up  to  the  present  in  the  manufacture 
of  the  Doulton  ware,  the  introduction  of  which 
was  related  by  Mr.  Sparkes,  in  his  paper  read  in 
May,  1874.  Next  came  papers  by  Mr.  W.  Herbert 
Singer,  who  was  awarded  a prize  last  year,  for  his 
essay  on  the  same  subject,  on  “The  Art  of  the  Silver- 
smith,” and  a paper  on  “ Buildings  for  Secondary 
Educational  Purposes,”  by  Mr.  E.  C.  Robins.  Mr. 
Robins’  communication  gained  additional  value  from 
the  fact  that  he  is  one  of  the  most  active  members  of 
the  City  Technical  Institute,  and  has  been  devoting 
himself  specially  to  the  construction  of  buildings 
for  technical  instruction — buddings  such  as,  it  is 
to  be  hoped,  may  soon  be  seen  at  South  Kensington 
and  in  Finsbury,  under  the  auspices  of  the  Citj 
Institute.  The  next  paper  was  by  Mr.  H.  B. 
Wheatley,  the  Assistant-Secretary  of  the  Society, 
upon  “ The  History  and  Art  of  Bookbind- 
ing.” This  paper,  so  far  as  a short  communica- 
tion of  its  nature  could  do  so,  supphed  a wamf 
which  has  long  been  felt  in  the  literature  of  the 
subject,  for  though  the  French  have  publishec 
many  elaborate  works  upon  bookbinding,  th< 
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number  of  similar  authorities  in  England  is  very 
small.  Following  this,  came  one  of  the  most  in- 
teresting papers  of  the  Session,  that  by  Mr. 
Holman  Hunt,  on  Artists’  Materials.  Mr.  Hunt 
has  long  been  of  opinion  that  the  materials  used 
by  artists  at  the  present  day  are  very  inferior 
to  those  used  by  the  old  masters.  His  paper 
gave  the  results  of  the  experience  of  many 
years’  careful  study  of  the  subject,  and,  em- 
bodying as  it  did  the  opinions  of  one  of  the 
foremost  painters  of  our  time,  the  Council  regard 
it  as  of  very  great  importance.  The  paper  itself 
was  too  long  to  admit  of  any  discussion  taking 
place;  but  the  subject  has  been  further  discussed 
at  a meeting  held  on  the  8th  of  this  month  at  the 
Grosvenor  Gallery. 

The  next  paper  was  by  Mr.  Thomas  Fletcher, 
who  is  well  known  for  his  labours  in  connec- 
tion with  the  improvement  of  chemical  furnaces. 
The  paper,  which  dealt  with  the  author’s  in- 
ventions in  this  direction,  was  fully  illustrated 
by  specimens  of  the  different  sorts  of  furnaces  in- 
vented by  Mr.  Fletcher,  and  attracted  much 
interest.  Another  most  elaborate  paper  was  the 
one  by  Mr.  J.  C.  Morton,  on  “The  Last  Forty 
Years  of  Agricultural  Experience.”  Mr.  Morton 
has  carefully  watched  the  progress  of  English 
agriculture  during  that  period,  and  the  results  of 
his  study  were  placed  in  the  form  of  a number  of 
tables  before  the  members  of  the  Society.  These 
tables  have  since  appeared  in  the  Journal,  and  form 
a valuable  body  of  reference  upon  the  subject.  In 
one  of  the  two  meetings  which  remained  before  the 
closing  of  the  Session,  Mr.  Chas.  Wood,  of  Middles- 
brough, brought  before  the  Society  his  improve- 
ments in  the  utilisation  of  slag.  The  Council 
always  welcome  any  communication  bearing  on  the 
important  subject  of  the  utilisation  of  substances 
hitherto  regarded  as  waste  products,  and  Mr.  Wood 
is  known  to  have  achieved  greater  success  in  his 
attempts  in  this  direction  than  has  been  the  good 
fortune  of  almost  any  other  of  the  many  inventors 
who  have  sought  after  it.  The  last  paper  was  by 
Lieut.  Temple,  upon  the  “Trade  Eoutes  between 
England,  Norway,  and  Siberia.”  Lieut.  Temple 
had  made  a very  adventurous  voyage  along  the 
coasts  of  Norway,  and  the  chief  object  of  his  paper 
was  to  show  the  importance  of  publishing,  amongst 
the  works  of  the  Hydrographical  Department,  the 
result  of  his  experience. 

II. — Indian;  Section. 

The  principal  event  of  this  Section  was  certainly 
the  reading  of  a paper  by  M.  Vambery,  on 
“Russia’s  Influence  over  the  Inhabitants  of  Central 
Asia  during  the  last  ten  years.”  M.  Vambery’s 
experience  in  these  regions,  and  his  well-known 
adventures  in  them,  caused  his  paper  to  be  antici- 
pated with  a very  great  amount  of  interest,  and  this 
was  therefore  one  of  the  evenings  on  which  the 
great  room  of  the  Society  was  the  fullest.  He 
came  over  from  Buda-Pesth  expressly  for 
the  purpose  of  reading  the  paper  before  the 
i Society,  although  he  availed  himself  of  his  presence 
I in  England  to  lecture  elsewhere.  M.  Vambery’s 
I paj^r  was  preceded  by  two  others,  the  first  one 
I which  was  read  before  the  Section  being  a paper  by 
Col.  Malleson,  C.S.I.,  on  “Herat,”  a subject  which 
was  then  prominently  before  the  public ; the  second 
being  by  Mr.  Haughton,who  discussed  the  question 


of  the  “ Best  Route  for  a Line  of  Railway  to  India.” 
The  scheme  which  Mr.  .Haughton  put  forward 
differed  considerably  from  that  of  Mr.  W.  P. 
Andrew,  who,  as  noted  above,  treated  the  subject 
of  railway  communication  with  India  in  a paper 
read  at  one  of  the  ordinary  meetings.  Mr. 
Haughton  terms  his  plan  the  North  Persian  route, 
terming  Mr.  Andrew’s  the  South  Persian  route. 
He  would  go  by  way  of  Mosul  to  Teheran, 
Mesched,  Herat,  Candahar,  and  joining  the  rail- 
way now  in  progress  from  Shikarpore,  which  will 
join  that  already  working  from  Hyderabad  to 
Kurachee:  Mr.  Andrew  going  down  the  Euphrates 
Valley  to  the  head  of  the  Persian  Gulf,  and  taking 
the  voyage  down  that  Gulf  instead  of  the  Red  Sea. 
Mr.  Haughton,  also,  starts  from  Constantinople,  Mr. 
Andrew  from  Skanderoon.  Following M.  Vambery’s 
paper  was  one  by  Mr.  Robertson  on  ‘ ‘ Agriculture 
in  South  India.”  Mr.  Robertson’s  experience  as 
Superintendent  of  the  Government  farms  in  Madras 
lent  great  weight  to  the  remarks  which  he  put 
forward,  and  the  paper  gained  additional  value 
from  the  observations  of  the  chairman.  Sir  William 
Robinson,  who  was  for  a time  Governor  of 
Madras,  and  was,  therefore,  perfectly  familiar 
with  the  subject  treated.  The  last  meeting  of  this 
Section  was  to  have  been  devoted  to  a paper  by 
M.  Terrien  de  la  Couperie,  on  “ China  and  the 
Chinese;  their  Early  History  and  Future  Pros- 
pects.” M.  Terrien’ s researches  in  connection 
with  early  Chinese  history  and  language  have  led 
him  to  several  remarkable  discoveries,  which  it  was 
hoped  he  might  have  been  able  to  bring  before  the 
notice  of  the  Indian  Section ; circumstances,  however, 
prevented  M.  Terrien’s  paper  being  ready,  and,  at 
the  last  moment.  Col.  Yule  very  kindly  came  forward 
to  supply  the  vacancy  due  to  M.  Terrien’s  ill-health, 
by  delivering  a lecture  upon  Marco  Polo.  M.  Terrien 
has,  however,  since  been  able  to  complete  his 
paper,  and  it  is  intended  to  publish  an  English 
translation  of  it  in  the  Journal.  The  translation 
has  been  prepared,  and  it  is  now  receiving  the  ad- 
vantage of  a revision  at  the  hands  of  Col.  Yule 
and  of  Prof.  Douglas,  of  the  British  Museum. 

III. — Foreign  and  Colonial  (late  African) 
Section. 

At  the  beginning  of  the  Session,  the  African 
Section,  which  has  now  been  in  steady  operation 
for  seven  years,  had  its  sphere  of  activity  enlarged 
by  being  converted  into  the  Foreign  and  Colonial 
Section.  Of  the  seven  papers  which  were  communi- 
cated to  this  Section,  three  were  devoted  to  African 
subjects.  The  Rev.  G.  Blencowe,  an  old  resident 
in  the  Transvaal,  gave  some  account  of  the  circum- 
stances which  are  most  immediately  concerned  in 
the  transition  of  this  State  from  the  condition  of  an 
independent  comm  unity  into  that  of  a colonial  depen- 
dency. Captain  Foot  contributed  some  practical 
suggestions,derivedfromhis  own  actual  experiences 
in  the  land,  for  opening  out  available  trade  routes 
into  the  interior  of  the  continent,  and  for  turning 
them  into  safe  channels  of  communication,  by 
organising  upon  them  permanent  stations  and 
systematised  transport.  The  Rev.  J.  Sibree’s 
account  of  the  progress  and  promise  of  the  island 
of  Madagascar  in  the  arts  of  civilisation,  and  of 
the  peculiarities  of  the  dominant  Hova  race,  which 
is  ethnologically  akin  to  the  tribes  of  the  Indian 
Archipelago  rather  than  to  the  true  African  branch 
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of  the  human  family,  possessed  a peculiar  interest 
of  its  own.  Mr.  Foster’s  paper  on  colonisation  com- 
prised an  instructive  explanation  of  the  principles 
which  have  been  chiefly  acted  upon  in  the  settle- 
ment and  occupation  of  Yew  South  Wales.  Mr. 
Pfoundes’  paper  consisted  of  a sketch  of  the  social 
life  of  Japan,  and  of  the  art  characteristics  of  the 
Japanese  mind,  which  was  illustrated  by  a very 
large  collection  of  Japanese  drawings  and  works 
of  art.  Mr.  Warnford  Lock’s  communication 
on  the  “ Industries  and  Commerce  of  Ice- 
land” was  a valuable  picture  of  the  capaci- 
ties and  state  of  this  approximately  Arctic  island, 
Mr.  Mitchinson’s  paper  was  designed  to  draw 
attention  to  the  probability  that  the  injurious 
effects  of  equinoctial  climates  upon  European 
travellers  must  be  ascribed  much  more  to  inju- 
dicious habits  of  life  than  to  the  unavoidable  influ- 
ence of  natural  conditions.  The  change  made  in  the 
sphere  of  the  activity  of  this  Section  placed  a 
larger  series  of  acceptable  subjects  in  the  hands  of 
the  committee  than  could  be  dealt  with  during  the 
meetings  of  this  Session,  and  some  portion  of 
these  have  been  reserved  for  future  publication. 
Next  year  it  is  hoped  that  even  more  satis- 
factory progress  may  be  made  in  turning  to 
account  the  improved  opportunities  which  have 
been  opened  out  by  the  enlargement  of  the  Section’s 
area  of  activity. 

IV. — Applied  Chemistpy  and  Physics  Section. 

As  the  members  are  aware,  the  range  of  this  Sec- 
tion also  has  been  somewhat  enlarged  this  Session. 
Founded  in  1874,  for  the  discussion  of  the  various 
applications  of  chemistry  to  arts  and  manu- 
factures, it  has  been  the  means  of  bringing  into 
public  notice  many  inventions  of  great  interest 
and  commercial  value.  Though  there  is  still 
abmidant  material  in  the  applications  of  che- 
mistry alone,  the  Council  were  of  opinion  that 
it  would  be  advantageous  to  make  the  Section 
include  also  the  applications  of  physical  science  to 
the  arts.  This,  indeed,  is  the  more  necessary,  as 
the  distinction  between  chemistry  and  physics  is 
every  day  becoming  less  marked.  The  result  of 
the  alteration  has  been  that  the  Society  has  had 
brought  under  its  notice  several  interesting  com- 
munications, vv^hich  it  would  otherwise  have  been 
without. 

In  the  latter  part  of  last  Session,  the  Section 
sulfered  the  loss  of  the  distinguished  young 
chemist  who  had  taken  charge  of  it  since  its 
foundation,  Mr.  T.  Wills.  In  his  place,  the  Council 
appointed  Mr.  J.  M.  Thomson,  the  Demonstrator 
of  Chemistry  at  King’s  College,  and  they  are 
pleased  to  be  able  to  record  that  the  energy  Mr. 
Thomson  has  shown  in  carrying  on  the  work,  and 
the  time  and  thought  he  has  devoted  to  it,  have 
made  the  appointment  a most  satisfactory  one. 

The  first  paper  read  in  the  Section  was  by  Mr. 
Perry,  lately  Professor  of  Engineering  in  the 
Technical  College  of  Japan.  The  subject  of  Mr. 
Perry’s  paper  was  “The  Teaching  of  Technical 
Physics.”  He  may  be  said  to  have  taken  a rather 
opposite  view  to  that  enunciated  by  Dr.  Silvanus 
Thompson  in  his  paper  above  referred  to,  and  this 
fact  gave  an  additional  interest  to  it.  At  the  next 
meeting  of  the  Section,  Mr.  Herbert  Guthrie  read 
a practical  paper,  on  ‘ ‘ Gas  Furnaces  and  Kilns 
or  Burning  Pottery,”  a subject  to  which  he  has 


given  great  attention,  and  one  of  considerable 
importance  to  this  special  manufacture.  At  the 
third  meeting,  the  beautiful  application,  by  Pro- 
fessor Balmain,  of  highly  phosphorescent  bodies  to 
the  production  of  a luminous  paint,  was  brought 
into  public  notice  in  a paper  by  Professor  Heaton. 
Professor  Heaton’s  paper  attracted  great  attention 
to  it,  and  the  paint  is  now  becoming  well-known. 

It  will  probably  be  some  time  before  it  can  be 
brought  largely  into  practical  use,  but  every  day 
fresh  suggestions  are  being  made  of  ways  in 
which  it  might  be  applied.  The  next  paper  was  by 
Mr.  Friswell,  on  “Eecent  Improvements  in  Benzene 
Colours.”  After  this  was  a very  interest- 
ing paper  by  Professor  Adams,  on  “ The  Optical 
Properties  of  Crystals,  and  some  of  their  Practical 
Applications,”  whilst  the  last  paper  read  was 
an  important  communication  by  Captain  Abney, 
on  the  “ Eecent  Advances  in  the  Science  of 
Photography.” 

V. — Cantor  Lectures. 

As  in  former  years,  three  courses  of  Cantor  Lec- 
tures have  been  delivered  during  the  present  Session. 
In  the  course  before  Christmas,  Prof.  Chas.  Graham, 
whose  lectures  on  Brewing  six  years  ago  attracted 
much  attention,  gave  the  results  of  his  recent 
work  on  the  scientific  principles  involved  in  the 
manufacture  of  bread.  The  second  course  was  by 
Mr.  Thomas  Bolas,  who  was  already  favourably 
known  to  the  members  by  the  course  of  lectures 
on  photography,  which  he  delivered  in  1878. 
The  subject  of  Mr.  Bolas’ s lectures  was  the  im- 
portant one  of  the  india-rubber  industry,  a subject 
which,  though  it  has  been  dealt  with  before  the 
Society  in  several  papers  and  communications, 
has  never  before  been  treated  in  a course  of 
lectures.  Mr.  Bolas’s  lectures  were  well  attended 
by  the  members,  and  by  a number  of  others 
interested  in  the  manufacture.  As  with  former 
courses  dealing  with  subjects  of  Technical  Educa- 
tion, a number  of  tickets  were,  by  the  orders 
of  the  Council,  sent  round  to  the  principal  manu-  , 
facturers  for  distribution  amongst  their  workmen.  i 
It  is  satisfactory  to  be  able  to  say  that  numbers  of 
such  workmen  availed  themselves  of  the  oppor- 
tunity, and  appeared  gratified  at  the  information 
which  was  brought  before  them.  The  third  course 
was  certainly  the  most  popular  of  all.  It  was  by 
Mr.  Eobert  Edis,  F.S.A.,  the  subject  being  “The 
Decoration  and  Furniture  of  Town  Houses.”  This 
course,  perhaps,  attracted  a larger  audience  of  the 
members  than  any  which  have  recently  been  given 
in  the  Society’s  Eooms.  Mr.  Edis’s  principal  effort 
was  to  show  how,  without  any  extravagant  cost, 
houses  may  be  furnished  in  a fashion  which  should 
agree  with  the  most  artistic  feehngs,  and  yet 
should  not  violate  any  of  those  canons  of  comfort 
which  after  all  should  be  the  chief  guidance  in  such 
matters. 

Dr.  Graham’s  lectures  have  already  appeared  in 
the  Journal  during  the  Christmas  vacation,  and 
the  two  remaining  courses  will  appear  in  due 
order  during  the  summer  vacation,  which  is  now 
about  to  commence. 

VI. — Additional  Lectures. 

Besides  the  ordinary  courses  of  lectures,  there  has 
been  one  additional  lecture,  by  Dr.  B.  W.  Eichard- 
son,  a member  of  the  Society’s  Council,  upon 
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“ Fleuss’s  Diving  Apparatus.”  Dr.  Riclaardson 
gave  a full  account  of  this  remarkable  invention,  by 
means  of  which  a diver  is  enabled  to  remain  under 
water  without  any  communication  whatev er  with  the 
upper  air.  The  lecture  was  illustrated  by  experi- 
ments ; amongst  others,  Mr.  Fleuss  was  placed  in 
a chamber  filled  with  carbonic  acid  gas,  andstayedin 
it  some  time.  The  Council  are  indebted  to  Dr. 
Richardson  for  this  very  interesting  lecture. 

YU. — Conference  on  Public  Health. 

Amongst  the  most  important  of  the  special  sub- 
jects of  inquiry  to  which  the  attention  of  the 
Council  and  of  the  Society  at  large  has  been 
directed,  is  the  question  of  the  improvement  of 
public  health.  Since,  in  1876,  the  attempt  was 
made  of  holding  a Conference  on  this  important 
subject,  the  Society  has  called  together  annually 
the  principal  authorities  in  this  country  to  consider 
and  to  discuss  various  phases  of  the  question.  The 
movement  began  with  a Conference  on  the  Health 
and  Sewage  of  Towns, in  1876.  In  that  year,  a great 
mass  of  important  statistics  as  to  the  methods  of 
sanitation  adopted  by  the  principal  towns  in  the 
country  was  collected ; papers  also  bearing  on  the 
same  topics  were  obtained  from  many  highly 
quali’fied  persons,  and.  after  their  discussion,  a 
report  was  issued  fey  the  Executive  Committee, 
which,  so  far  as  it  related  to  the  ground  which  it 
covered,  has  left  nothing  to  be  added  up  to  the 
present  time.  This  report  has  been  quoted  over 
and  over  again  as  laying  down  the  chief 
rules  to  be  observed  as  to  the  disposal  of 
town  sewage.  It  has  been  quoted  and  referred  to 
with  approbation  in  at  least  one  Government 
Report.  In  1877,  the  Conference  was  held  on 
almost  the  same  lines.  In  1878,  H.R.H.  the  Presi- 
dent made  the  suggestion  that  the  Hoeiety  should 
endeavour  to  grapple  with  the  great  question 
of  the  supply  of  water  to  towns  in  country  districts. 
In  this  year,  therefore,  two  Conferences  were  held, 
one  devoted  to  the  question  of  National  Water 
Supply,  and  the  other  to  that  of  the  Health  and 
Sewage  of  Towns.  Perhaps  the  former  a little 
overshadowed  the  latter ; but  still  the  Health 
Conference  was  as  well  attended  and  as  popular  as 
in  the  first  two  years.  Last  year  it  seemed  desir- 
able to  consider  the  whole  question  together,  and 
a single  Conference  was  held,  at  which  were  dis- 
cussed the  question  of  water  supply,  and  the 
question  of  improved  sanitation.  At  this  Con- 
ference the  water  supply  question  principally 
attracted  attention.  It  was  for  long  a subject  for 
the  consideration  of  the  Committee  as  to  what 
point  the  discussion  at  this  year’s  Conference 
could  most  wisely  be  directed,  and,  after  some 
thought,  it  was  decided  that  an  attempt  should 
be  made  to  sum  up  and  bring  together  into 
one  focus  the  resolutions  which  had  been  passer>, 
and  the  suggestions  which  had  been  thrown  out 
at  all  the  former  meetings,  so  that  whenever, 
as  must  soon  happen,  the  whole  subject  comes 
up  for  discussion  in  the  Imperial  Parliament, 
Government  might  have  before  it,  if  it  chose  to 
take  them  into  consideration,  the  matured  convic- 
tions of  those  best  qualified  to  offer  an  opinion 
I In  accordance  with  these  views,  the  Committee 
I drew  up  a programme  for  discussion,  and  in  pre- 
I paring  this  programme,  the  Committee  feel  them- 


selves greatly  indebted,  first  of  all,  to  the  Right 
Hon.  James  Stansfeld,  M.P.,  a vice-president  of 
the  Society,  who  has  occupied  the  chair  at  all  the 
Conferences  since  the  beginning,  and  to  whose  wise 
participation  in  their  deliberations  the  success  of 
these  Conferences  is  mainly  due ; and  in  the  second 
instance  to  Mr.  C.  N.  Cress  well,  a member  of  the 
Executive  Committee,  whose  legal  experience  and 
special  knowledge  of  the  laws  bearing  on  the  sub- 
ject of  sanitary  matters,  have  been  of  the  very 
greatest  help.  The  programme  was  indeed  mainly 
prepared  by  these  two  gentlemen,  though  the 
Council  have  also  to  express  their  obligations 
to  the  other  members  of  the  Executive  Committee^^ 
who  gave  their  best  attention  to  the  programme,., 
and  to  whose  suggestions  several  very  importaaii 
modifications  are  chiefly  due.  The  result  oi  the 
two  days’  deliberations  fully  justified  the  anticipa- 
tions which  the  Council  had  in  publishing  their 
programme,  for  while  on  the  whole  it  was  readily 
accepted  by  the  many  eminent  sanitary  authorities 
who  attended  the  meeting,  it  yet  received  that 
thorough  sifting  and  discussion  which  it  was  the 
intention  of  the  Council  it  should  undergo.  As 
in  former  years,  the  Conference  was  well  attendee, 
by  representatives  from  all  parts  of  the  kingdom,, 
whose  various  experience  threw  much  light  on 
many  points.  The  result  of  the  whole  was  the 
passing  of  a series  of  resolutions,  which  the  Council 
feel  themselves  justified  in  regarding  as  of  very 
great  weight.  These  resolutions  have  already^ 
appeared  at  length  in  the  Journal]  it  may  be  suffi- 
cient here  to  remind  the  memhers  that  they  deal 
with  the  constitution  of  County  Boards,  which  thq 
Conference  thought  should  have  full  and  ample 
power  given  to  them ; the  revision  and  amendment 
in  many  particulars  of  the  Public  Health  Act  of 
1875,  and  of  the  Pollution  of  Rivers  Act  of  1876; 
the  strengthening  of  the  administrative  organisation 
of  the  Local  Government  Board;  and  the  sanitary 
inspection  of  dwellings.  This  resolution  came  out 
of  a suggestion  made  by  Mr.  Cresswell  some  time 
back,  and  embodied  in  a letter  addressed  by  him  to 
Mr.  Stansfeld  as  the  President  of  the  Conference, 
and  published  in  the  Journal  of  the  20th  June, 
1879. 

Mr.  Cresswell’s  notion  is  that  an  organisation 
should  be  provided,  by  which  the  proprietor  or 
occupier  of  any  house  could  have  it  inspected  by  a 
proper  authority,  and  could  obtain  a certificate  as 
to  its  sanitary  condition.  Very  little  objection  was 
urged  against  the  proposal,  although  the  original 
idea  was  modified  in  one  or  two  details  by  sugges- 
tions, emanating  from  members  of  the  Conference. 
The  final  resolution  embodied  a request  to  the 
Council  that  the  Conference  should  again  be 
summoned  whenever  a suitable  opportunity 
should  occur,  such  as  the  introduction  of  a 
Government  measure  on  the  subject  of  County 
Boards  or  local  government  in  some  other  form, 
or  any  other  occasion  which  might  afford  a 
suitable  opportunity.  On  this  suggestion  it  is 
hardly  necessary  to  say  the  Council  will  readily 
act.  They  do  not  propose,  so  far  as  they  can  see 
at  present,  to  summon  a meeting  of  the  Conference 
next  year,  but  they  jnomise  the  members  that  the 
progress  of  sanitary  legislation  shall  be  carefully 
watched,  and  they  will  call  the  Conference  together 
again,  as  soon  as  they  think  that  a useful  purpose 
may  be  attained  by  their  so  doing. 
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YIII. — Sanitaey  Section. 

As  stated  in  last  year’s  Eeport,  tlie  Council 
more  than  a year  ago  determined  upon  establish- 
ing a Section  for  the  advancement  of  the  Science 
of  Sanitation,  with  especial  reference  "^o  structural, 
rather  than  medical,  considerations,  and  for  this  pur- 
pose appointed  a Committee.  This  Committee^has 
held  a number  of  meetings  during  the  year  •'now 
passed,  as  also  during  the  latter  part  of  the  preced- 
ing Session,  and  at  these  meetings  they  took  the 
evidence  of  several  distinguished  sanitary  authori- 
ties. Some  of  this  evidence  the  Committee  con- 
sidered to  be  of  a very  valuable  character,  and 
they  therefore  selected  that  part  of  it  which  bore 
upon  house-drainage  in  London,  and  brought  it 
before  the  consideration  of  a public  meeting,  on 
the  14th  of  the  present  month.  This  evidence 
related  to  the  structural  defects  of  houses, 
even  of  the  best  class,  in  London,  and  dealt 
also  with  the  best  methods  for  ascertaining  the 
existence  of  such  defects  and  providing  remedies 
for^  them.  The  result  of  the  meeting  was  very 
satisfactory.  A sufficient  number  of  persons  in- 
terested in  the  subject,  including  many  repre- 
sentatives of  the  Vestries  and  local  sanitary 
authorities  of  the  metropolis  attended,  and  the 
important  evidence  above  referred  to  was  fully 
discussed.  Pressure  of  other  matter  has  as  yet 
prevented  a report  of  this  meeting  appearing  in 
the  Society’s  Journal,  but  it  is  intended  to  publish 
such  a report  during  the  recess,  as  soon  as  space 
permits.  In  connection  with  this  subject,  it  may 
be  mentioned  that,  by  the  kindness  of  the  Eight 
Honourable  Earl  Spencer,  a number  of  gentlemen 
were  permitted,  during  the  meeting  of  the  Confer- 
ence on  Public  Health,  to  inspect  the  improved 
drainage  of  Spencer-house,  St.  James’s,  which  was 
shown  to  be  in  perfect  working  order,  transmitting 
at  once  all  effete  matter  from  the  premises  in  such 
a way  as  to  remove  any  chance  of  nuisance  within 
the  house  or  upon  the  premises. 

IX. — Domestic  Poisons. 

The  paper  read  upon  this  subject  by  Mr.  Henry 
Carr,  and  referred  to  above,  led  to  the  formation 
of  a Committee  to  consider  the  question.  Such  a 
Committee  was  appointed  in  February  last.  It  held 
several  meetings,  and  prepared  a series  of  questions 
which  have  been  circulated  amongst  manufacturers 
of  dyes,  colours,  &c.,  and  other  traders  employing 
dyes  and  colours  in  their  manufactures.  In  answer 
to  this  circular  a large  mass  of  information  has 
been  obtained,  which  is  now  under  the  considera- 
tion of  the  Committee,  and  the  Council  hope  that 
the  outcome  of  their  deliberations  will  be  a report 
of  considerable  value.  There  seems  good  reason 
to  believe  that  this  country  is  considerably  behind 
others  in  the  laws  which  regulate  dealings  in  these 
dangerous  materials.  It  must  be  generally  ad- 
mitted that  considerable  mischief  has  occurred 
from  the  reckless  use  of  poisonous  ingredients 
in  wall-papers,  fabrics,  &c.,  though,  on  the  other 
hand,  there  has  probably  been  a good  deal  of 
^^^gg'sration  in  the  public  dread  of  such  matters. 
Arsenical  poisoning  is  perhaps  really  less  common 
than  it  was  at  one  time  believed  to  be,  and  the 
employment  of  arsenical  materials  seems  to  be 
much  less  extensive  than  is  assumed  by  many 
persons.  On  the  other  hand,  there  are  certainly 
authenticated  cases  of  arsenical  poisoning,  and 


it  is  probable  that  cases  of  death  and  of  serious 
illness  have  occurred  through  causes  which  were 
easily  preventable,  and  might  have  been  avoided 
had  proper  regulations  been  in  force.  The  Council 
are  not  yet  in  a position  to  say  how  soon  the 
report  of  the  Committee  may  be  expected,  but 
they  believe  that  when  it  does  appear,  it  will  be 
accepted  as  of  high  value,  both  by  the  members 
of  the  Society  and  by  the  public  at  large. 

X. — Peotection  of  Ships  feom  Loss. 

The  Gold  Medal,  for  the  occasional  award  of 
which  funds  were  left  imder  the  will  of  Dr.  Fother- 
gill,  in  1780,  was  offered  this  year  for  the  best 
means  of  preserving  ships  from  loss  by  fire  and 
from  loss  by  sinking.  To  this  was  added  a Society’s 
Silver  Medal,  for  the  best  means  of  protecting 
ships  from  fire ; and  a second  Silver  Medal  for  the 
best  means  of  protecting  ships  from  sinking.  The 
Committee  appointed  to  consider  the  relative  merits 
of  the  various  competitors  for  the  prize,  recom- 
mended that  the  Gold  Medal  should  be  awarded 
to  Mr.  Donald  Currie,  M.P.,  for  the  improvements 
he  has  introduced  into  his  Passenger  Steamers, 
having  for  their  object  the  prevention  of  loss  of 
life  at  sea  from  fire  or  accident ; and  exemplified 
in  the  ship  Grantully  Castle,  of  the  Castle  Line  of 
Packets,  running  between  England  and  the  Cape. 
They  further  recommended  that  a Silver  Medal 
should  be  awarded  to  Mr.  J.  W.  Wood,  for  his  Leak- 
stopper.  The  considerations  which  governed  the 
Committee  in  their  award  will  be  found  fully  stated 
in  their  report,  which  was  printed  in  the  Journal. 
The  Council,  acting  on  the  above  recommendation, 
have  awarded  the  two  medals,  and  they  trust  that 
this  recognition  of  the  efforts  which  have  been 
made  by  our  large  ship-owners  to  provide  in- 
creased safety  to  life  at  sea,  may  induce  others  to 
take  action  in  the  same  direction,  and  encourage 
Mr.  Currie  himself  to  continue  his  public  spirited 
endeavours. 

XI. — Owen  Jones  Peizes. 

These  prizes  are  awarded  on  the  results  of  the 
annual  competition  of  the  Science  and  Art  Depart- 
ment, by  the  Council  of  the  Society  of  Arts,  as 
trustees  of  the  sum  of  £400,  the  balance  of  the 
subscriptions  collected  by  the  Owen  J ones  Memorial 
Committee,  upon  trust  to  expend  the  interest  in 
prizes  to  students  of  Schools  of  Art  who 
should  produce  the  best  designs  for  furniture, 
carpets,  &c.,  on  the  principles  laid  down  by  Owen 
Jones.  Each  prize  consists  of  a handsomely  bound 
copy  of  Owen  Jones’  “Principles  of  Design,” 
and  a Bronze  Medal. 

The  successful  competitors  were : — T.  W. 
Bradburn,  School  of  Art,  Coalbrookdale ; Mary 
Denley,  St.  Mary’s  School  of  Art,  Westminster, 
S.W. ; and  Joseph  Castle,  School  of  Art,  Grammar 
School,  Manchester. 

In  the  present  year,  the  Council  are  able  to  offer 
six  prizes. 

XII.— Albeet  Medal. 

It  has  already  been  announced  in  the  Journal 
that  the  Albert  Medal  for  the  present  year  has  been 
awarded  to  Dr.  Joule,  “for  having  established, 
after  most  laborious  research,  the  true  relation 
between  heat,  electricity,  and  mechanical  work, 
thus  affording  to  the  engineer  a sure  guide  in  the 
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application  of  science  and  industrial  pursuits.” 
The  Council  feel  that  the  award  they  have  made 
will  have  received  the  approbation  of  the  general 
body  of  members.  It  is  to  Er.  Joule  we  owe  the 
experimental  demonstration  of  the  mechanical 
equivalent  of  heat  and  the  law  of  the  conservation 
of  energy.  There  may  be  some  question  whether 
it  was  Grove  or  Mayer  who  first  formulated  the 
theory ; whether  England  or  Germany  was  the 
country  who  gave  birth  to  it ; but  there  can  be  no 
question  whatever  that  it  is  to  Dr.  Joule  that  we 
owe  the  experimental  proof  of  the  theory.  But 
the  Albert  Medal  was  not  instituted  to  reward 
scientific  merit,  however  great  that  merit  may  be, 
nor  would  the  Council  have  felt  themselves  justi- 
fied in  awarding  it  for  any  scientific  discovery, 
unless  it  could  be  shown  that  the  discovery  had 
an  intimate  relation  to  the  arts  and  manufactures 
of  the  country.  It  is  true  that  all  scientific  work 
may,  sooner  or  later,  bear  fruits  in  practice,  but  the 
view  which  the  Council  have  always  taken  is  that 
the  practical  result  must  be  shown,  before  the  con- 
sideration of  a discovery  comes  within  their 
province.  Now,  the  great  principle  which  Dr. 
Joule  has  demonstrated  to  us  is  one  which  has  its 
I application  in  every  prime  mover.  It  has  to  be  con- 
sidered in  the  construction  of  every  steam-engine, 
and  if  there  is  any  scientific  principle  for  the 
application  of  which  we  may  look  for  the  improve- 
ment of  our  prime  movers,  it  is  the  principle  of  the 
relation  between  heat  and  mechanical  work.  The 
Council,  therefore,  feel  that  the  last  n;ime  which 
they  have  added  to  the  list  of  recipients  of  the  Albert 
Medal  is  one  which,  as  they  hojpe  may  be  the  case 
in  all  future  awards,  will  give  additional  lustre  to 
that  list. 

XIII.— Medals. 

In  each  year,  as  the  members  are  aware,  it 
has  been  the  custom  for  the  Council  to  award  a 
number  of  medals  for  the  communications  brought 
before  the  Society  during  the  past  Session  which 
they  consider  most  deserving  of  notice.  The 
number  of  medals  to  be  awarded  has  no  fixed  limit, 
but  depends  upon  the  number  of  deserving  Papers 
read.  It  has  alway  s been  the  wish  of  the  Council  to 
keep  up  a high  standard  in  this  respect,  and  it  would 
be  impossible  to  maintain  the  same  standard  year 
by  year  if  they  had  at  their  disposal  only  a fixed 
number  of  medals.  In  the  present  year  they  are 
fortunate  in  having  had  an  unusual  number  of 
Papers  whose  merit  it  seemed  desirable  to 
recognise  ; indeed,  the  difficulty  has  been 
rather  to  select  the  best  from  amongst  the 
large  number  of  excellent  papers.  Most  of  the 
medals  have  been  awarded,  as  the  members 
will  see  from  the  list  given  below,  for  Papers  read 
at  the  ordinary  Wednesday  evening  meetings  of 
the  Society  ; two  are  given  for  Papers  read 
in  the  Chemical  Section.  Though  there  were 
many  able  Papers  read  before  the  Indian  Section, 
the  Council  did  not  feel  that  there  were  any 
greatly  surpassing  the  rest  in  merit;  and  the 
same  may  be  said  of  the  Papers  brought  before  the 
Foreign  and  Colonial  Section. 

The  following  are  the  awards,  in  each  case  of  a 
Silver  Medal  : — 

To  Major-General  H.  Y.  D.  Scott,  C.B.,  E.R.S.,  for 
I hi.s  paper  on  “Suggestions  for  Deahng  with  the 

Sewage  of  London.” 


To  A.  J.  Ellis,  F.R.S.,  for  his  paper  on  “The  History 
of  Musical  Pitch.” 

To  John  Sparkes,  for  his  paper  on  “ Kecent  Advances 
in  the  Production  of  Lambeth  Art  Pottery.” 

To  Henry  B.  Wheatley,  E.S.A.,  for  his  paper  on 
“The  History  and  Art  of  Bookbinding.” 

To  W.  Holmajst  Hunt,  for  his  paper  on  “The  Present 
System  of  Obtaining  Materials  in  use  by  Artist 
Painters,  as  compared  with  that  of  the  Old  Masters.” 
To  Thomas  Eletcher,  for  his  paper  on  “Recent  Im- 
provements in  Gas  Furnaces  for  Domestic  and 
Laboratory  Purposes.” 

To  John  C.  Morton,  for  his  paper  on  “The  last  Forty 
Years  of  Agricultural  Experience.” 

To  Prof.  Heaton,  F.O.S.,  for  his  paper  on  “ Balmain’s 
Luminous  Paint.” 

To  Captain  Abney,  R.E.,  F.B.S.,  for  his  paper  on 
“Recent  Advances  in  the  Science  of  Photography.” 

XIV. — Examinations  . 

In  this  department  of  the  Society’s  work,  con- 
siderable changes  have  been  made.  For  some  time 
the  Council  have  had  under  consideration  the 
desirability  of  abandoning  a portion  of  the  Exami- 
nations, and  in  July  last,  the  Examinations  Com- 
mittee reported  to  the  Council  in  favour  of  discon- 
tinuing Examinations  in  all  the  subjects  except 
Music,  Domestic  Economy,  and  Political  Economy. 
The  reasons  for  this  determination  were  fully  set 
out  in  the- report,  which  appeared  in  the  Journal 
on  the  1st  of  August  last,  and  the  same  report 
contains  a brief  history  of  the  Examinations,  to 
which,  those  seeking  information  on  the  subject, 
may  be  referred.  The  detailed  results  of  the 
Examinations  for  the  present  year  are  not  yet  in 
condition  for  publication ; but  they  will  be  ready 
very  shortly,  and  will  then,  as  usual,  appear  in  the 
Journal. 

XV. — Musical  Examinations. 

The  Practical  Examinations  in  Music,  which  was 
held  last  year  for  the  first  time,  have  again  been 
held  this  year,  and  at  the  same  three  centres, 
London,  Birmingham,  and  Glasgow.  The  pro- 
gramme of  examinations  was  the  same  as  last  year, 
except  that  certificates  were  granted  in  two  classes 
in  Honours,  as  well  as  the  ordinary  First  and 
Second-class  Certificates.  In  London  153  candi- 
dates presented  themselves,  of  whom  only  6 failed. 
Amongst  the  147  who  passed,  178  certificates  were 
granted,  some  candidates  obtaining  certificates 
both  for  vocal  and  instrumental  music ; of  these 
7 took  Honour  Certificates  (3  first  and  3 second), 
93  first-class  and  78  second.  At  Glasgow  90 
entered,  and  88  passed,  taking  46  first  and  47 
second  - class  certificates.  At  Birmingham  29 
entered,  of  whom  28  passed,  taking  13  first  and 
16  second-class  certificates.  At  neither  of  the  two 
last-named  centres  did  any  candidates  pass  in 
Honours.  The  examiner  reports  very  favourably 
of  the  class  of  candidates  presenting  themselves, 
as  may  be  seen  from  the  small  per-centage  of 
failures. 

XVI. — Musical  Education. 

The  Committee,  the  axipointment  of  which  was 
announced  in  last  year’s  Report,  has  since  been  at 
work  investigating  the  subject.  After  holding 
several  meetings,  it  published  a suggested  scheme 
for  establishing  local  music  schools,  which  might 
be  connected  with  public  elementary  schools,  and 
eventually  with  some  central  college  for  the  highest 
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instruction  in  music.  The  scheme  thus  pro- 
pounded has  received  a considerable  amount  of 
approbation  from  the  principals  of  various  training 
colleges  to  which  it  was  submitted.  The  report  of 
the  Committee  contains  extracts  from  these  letters. 
Since  the  publication  of  their  report,  the  Committee 
have  continued  their  labours,  and  they  hope  soon  to 
publish  further  matter  bearing  on  the  question  of 
musical  education. 

XVII. — National  Training  School  for  Music. 

The  Council  are  not  yet  able  to  report  that 
the  final  steps  have  been  taken  towards  the 
establishment  of  the  school  on  a permanent  foot- 
ing, but  they  have  every  reason  to  hope  that  the 
school  will  become  the  basis  of  the  Eoyal  College 
of  Music,  about  to  be  esteblished  under  the  pre- 
sidency of  H.E.H.  the  Prince  of  Wales,  with  a 
charter  of  incorporation.  The  negociations  referred 
to  in  last  year’s  report  as  pending  between  the 
Eoyal  Academy  and  the  Training  School,  for  the 
purpose  of  uniting  under  the  common  name  of  the 
College  of  Music,  have  not  been  brought  to  the 
satisfactory  issue  which  it  was  hoped  they  might 
have  reached,  and  it  has  therefore  been  found 
necessary  to  adopt  measures  which  should  render 
the  establishment  of  the  College,  with  the  Training 
School  as  its  basis,  independent.  The  School 
Committee,  assisted  by  the  energetic  endeavours 
of  their  chairman,  H.E.H.  the  Duke  of  Edin- 
burgh, have  been  working  hard  for  this  purpose, 
and  the  Council  have  reason  to  hope  their  efforts 
will  soon  be  successful.  They  are  sure  that  the 
Society  will  continue  to  support  and  assist  an 
mstitution  founded,  it  must  be  remembered, 
entirely  by  its  efforts.  The  members  will  remember 
that  the  fifth  and  last  year,  for  which  most  of  the 
scholarships  were  established,  commenced  last 
Easter.  Most,  therefore,  of  the  scholarships  with 
which  the  school  was  first  endowed  will  terminate 
at  Easter  next.  The  funds  of  the  school  have, 
within  the  last  year,  been  considerably  aided  by  the 
admission  of  paying  students ; there  are  now  sixteen 
such  in  the  school,  and  it  seems  likely  that  their 
number  will  be  increased.  The  scholars  selected 
for  the  Society  of  Arts  scholarships  have  proved 
themselves  worthy  of  the  choice,  and  the  reports 
upon  them  continue  to  be  of  a highly  favourable 
character.  It  may  be  added  that  Lord  Newry, 
who  acted  as  one  of  the  representatives  of  the 
Society  of  Arts  on  the  committee  of  the  school,  has 
retired  from  it,  and  the  Council  have  appointed 
Mr.  Henry  Doulton,  one  of  their  members,  to  sup- 
ply his  place. 

On  the  22nd  of  this  month,  a concert  was  given 
to  members  of  the  Society,  by  the  pupils  of  the 
school,  in  the  Society’s  Great  Eoom.  In  this  five 
of  the  Society  of  Arts  scholars  took  part,  viz., 
Eugenie  B^nard,  Monimia  Twist,  Elizabeth  Turner, 
Ernest  Crook,  and  Percy  Mull ; also  the  following 
scholars,  Eleanor  M.  Farnol,  Mary  Arnold,  Minnie 
Webbe,  Lucy  C.  P.  Goss,  Marianne  Jones,  Evelyn 
B.  Gibson,  Lucy  Eiley,  Annie  Ward,  Ellen  E. 
Atkins,  Grace  E.  Maile,  Bessie  Cox,  Sophia  E. 
Hudson,  John  E.  Blower,  Edward  W.  Parfitt, 
Frederick  Cliffe,  and  Bicknell  Young.  There  were 
also  choruses  by  35  of  the  scholars  (including  the 
above  named).  The  concert  was  an  excellent  one 
and  gave  great  satisfaction  to  a numerous 
audience.  In  the  unavoidable  absence  of  Dr. 


Sullivan,  the  Principal  of  the  School,  the  concert 
was  produced  under  the  direction  of  Dr.  Stainer,  j 
the  Vice-Principal,  Mr.  Eaton  Faning  acting  as 
conductor  of  the  choral  class.  I 

XVIII. — Condition  of  the  Blind. 

Early  in  the  year,  a suggestion  was  made  from 
some  of  those  who  had  been  instrumental  in  calling 
together  the  Paris  Congress  for  the  Improvement 
of  the  Condition  of  the  Blind,  that  an  international 
Congress  should  be  held  in  England,  under  the 
auspices  of  the  Society.  The  Council  appointed  a 
Committee  to  consider  the  question,  and  this  Com- 
mittee decided  that  while  they  could  not  recom- 
mend the  Council  to  undertake  the  organisation  of 
an  International  Congress,  there  were  yet  many 
reasons  why  it  might  be  useful  to  hold  a Confer- 
ence of  representatives  of  the  various  English 
institutions  dealing  with  the  welfare  of  the  blind. 
This  Committee  still  has  the  matter  under  its  con- 
sideration, and  it  is  hoped  that  a Conference  on 
this  important  subject  may  be  held  some  time 
within  the  next  twelve  months. 

XIX. — Congress  on  Domestic  Economy. 

The  Council  have  taken  some  preliminary  steps 
towards  the  formation  of  a General  Committee  for 
conducting  the  next  Congress,  no  date  for  which 
has  yet  been  fixed.  It  is  proposed  that  the  Com- 
mittee shall  consist  chiefiy  of  ladies.  The  Council 
have  received  the  names  of  five  ladies,  members  of 
the  School  Board  for  London,  who  will  act  on  the 
General  Committee  in  their  individual  capacities. 
These  are  Mrs.  Fenwick  Miller  (Hackney),  Miss 
Muller  (Lambeth),  Mrs.  Surr  (Finsbury),  Miss 
Taylor  (Southwark),  and  Mrs.  Webster  (Chelsea). 
The  assistance  of  ladies,  members  of  Local  School 
Boards  throughout  the  country,  will  be  sought,  as 
well  as  that  of  the  Principals  of  the  Female  Training 
Colleges,  and  of  others,  who  have  shown  an  interest 
in  Domestic  Economy. 

XX.  — Drill  in  Schools. 

In  last  year’s  Eeport  it  was  stated  that  the 
School  Board  had  charge  of  the  Challenge  Banner, 
presented  by  the  Society  of  Arts  to  be  competed 
for  at  an  annual  drill  review  of  London  Board 
schools,  and  then  the  School  Board  had  under  con- 
sideration fresh  arrangements  for  the  competition. 
In  July  last  the  clerk  of  the  Board  addressed  a 
letter  to  the  Secretary,  in  which  he  stated  the  Board 
proposed  to  direct  their  drill  instructor  to  select 
each  year  ten  of  the  schools  where  the  boys  were 
most  efficient  in  drill,  in  order  that  these  schools 
should  meet  and  compete  for  the  banner.  The 
original  arrangement  was  that  all  the  schools 
should  meet  in  competition,  but  it  will  be  remem- 
bered that  after  1877,  it  was  not  possible  to  continue 
this  system.  The  Council  readily  accepted  the 
suggested  modifications,  and  accordingly  ten 
selected  schools  met  on  the  11th  October,  in  the 
grounds  of  Lambeth  Palace,  and  after  a com- 
petition, the  banner  was  awarded  to  the  Limehouse 
School,  as  showing  the  greatest  efficiency. 

XXI.  — Artisan  Eeports. 

A full  account  of  the  action  which  led  to  the 
preparation  of  the  reports  by  selected  artisans  on 
the  Paris  Exhibition  of  1878,  appeared  in  the 
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Journal  for  tliat  and  tlie  following  year,  and  was 
summarised  in  the  last  Eeport  of  Council.  At 
that  time,  however,  the  reports  had  not  been 
published,  though  the  work  of  printing  was  then 
in  progress.  It  is  only  necessary  to  say  here  that 
the  reports  were  issued  last  summer,  through  the 
agency  of  Messrs.  Sampson  Low  and  Co.,  to 
whom,  as  well  as  to  the  Queen’s  Printers,  the 
Council  are  indebted  for  the  trouble  they  devoted 
to  the  matter,  and  for  the  liberal  terms  which  they 
made  with  the  Council  for  the  publication  of  the 
book.  The  reports  themselves  were  well  received, 
and  form  a valuable  contribution  to  the  literature 
of  this,  the  last  great  Exhibition. 

XXII.— Post-office  Telegeaphs. 

The  Council  have  addressed  a memorial  to  the 
Postmaster-General,  asking  him  to  reduce  the 
tariff  for  inland  telegrams  by  fixing  the  limit  of 
charge  at  sixpence  instead  of  a shilling,  as  at  pre- 
sent. The  memorial  points  out  that,  as  regards 
cheapness  of  telegrams,  England  is  behind 
several  continental  nations,  and  refers  to  the 
curious  anomaly  that  a telegram  can  be  sent  for 
less  money  from  any  part  of  the  United  Kingdom 
to  Belgium,  than  from  one  part  of  London  to 
another.  Between  England  and  Belgium,  the 
charge  for  telegraphic  messages  is  twopence  a 
word,  and,  consequently,  a telegram  of  four  words 
(the  sender’s  name,  the  receiver’s  name,  the  re- 
ceiver’s address,  and  a word  for  the  message)  can 
be  sent  for  eightpence.  Sufficient  time  has  not 
elapsed  since  the  sending  in  of  the  memorial  to 
admit  of  a reply  being  received.  It  is  intended  to 
print  the  memorial  in  an  early  number  of  the 
Journal. 

XXIII. — Honoeaey  Life  Membees. 

Acting  on  the  Bye-law  which  empowers  the 
Council  to  elect,  as  honorary  life  members  of  the 
Society,  not  more  than  five  persons  every  year, 
eminent  in  arts,  manufactures,  or  commerce,  or  in 
the  appHcations  of  abstract  science  to  the  same, 
the  Council  have,  this  year,  elected  Professor 
Nordenskjold,  the  distinguished  Arctic  explorer, 
in  recognition  of  the  services  he  has  rendered  to 
science,  and  also,  it  is  to  be  hoped,  to  commerce. 

XXIV. — Obituaey. 

Though  the  losses  by  death  which  the  Society 
has  suffered  during  the  past  year  are  less  numerous 
than  has  often  been  the  case,  yet  many  members 
of  note  have  died  since  its  commencement.  As 
each  of  these  has  received  due  notice  in  the  columns 
of  the  Journal,  it  may  suffice  here  merely  to  record 
their  names.  In  August  last,  Sir  Eowland  Hill 
died,  at  the  age  of  83.  In  November  died  M. 
Michel  Chevalier,  to  whom  the  Society’s  Albert 
Medal  was  awarded  in  1875.  In  April,  the  Council 
lost  the  services  of  one  of  their  own  body.  Lord 
Hampton.  In  May,  Prof.  Ansted  died  suddenly. 
These  are  the  principal  names  which  have  been 
removed  from  our  list  during  the  past  year. 

XXY. — The  Jouehal. 

The  weekly  Journal  of  the  Society  is  now  half- 
way through  the  twenty-eighth  year  of  its  exist- 
ence ; and  the  Council  believe  that  it  stiU  continues 
to  improve,  and  that  it  is  as  valuable  a record  as 
it  ever  was  of  the  progress  of  Applied  Science  in 


this  country.  The  special  feature  of  the  Journal, 
upon  which  the  Council  have  always  prided  them- 
selves, is  the  rapid  publication  of  all  communi- 
cations read  before  the  Society  at  the  evening 
meetings.  This  adds  very  much  to  the  value  of  the 
communications  themselves,  and  also  to  the 
immediate  interest  of  the  Journal.  But  besides 
the  record  of  the  Society’s  own  proceedings,  the 
Council  have  always  endeavoured  to  embody  in 
the  Journal  information  of  a character  bearing 
upon  the  Society’s  work  and  likely  to  be  interest- 
ing to  the  members.  For  aid  in  this  they  have 
to  thank  many  correspondents  at  home  and 
abroad,  members  of  the  Society  and  others ; 
and  in  doing  so  they  would  ask  for  further  help  of 
the  same  sort.  They  earnestly  hope  that  members 
of  the  Society,  especially  those  resident  in  foreign 
countries,  will  assist  them  in  increasing  the  value 
of  the  Journal  by  sending  any  communications  of 
a nature  suited  for  its  pages.  They  also  trust  that 
they  may  continue  to  receive  similar  assistance  from 
other  persons  who  are  not  themselves  connected 
with  the  Society. 

XXVI.— The  New  Council. 

During  the  past  year,  the  Council  has  lost  one  of 
its  members  by  death.  Lord  Hampton,  and,  acting 
under  the  bye-law  which  provides  for  such  cases, 
they  filled  up  this  vacancy  by  electing  Sir  Henry 
Cole.  The  members  now  retiring  by  rotation,  or 
by  least  attendance,  are  Lord  Aberdare,  Mr.  A.  H. 
Brown,  Lord  Alfred  Churchill,  Mr.  Hyde  Clarke, 
Mr.  Leader  Lack,  Admiral  Eyder,  the  Duke  of 
Westminster,  Professor  Erasmus  Wilson,  and  Mr. 
J.  A.  Youl.  Major-General  Cotton  also  expressed 
a wish  to  retire,  on  the  plea  that  his  health  did  not 
allow  him  adequately  to  fulfil  the  duties  of  a 
member  of  Council.  The  Council  accepted  his 
resignation  with  extreme  regret,  on  account  both  of 
General  Cotton’s  retirement  and  of  the  cause  which 
led  to  it.  Among  the  retiring  members  is  the 
name  of  the  Chairman,  Lord  Alfred  Churchill,  on 
the  occasion  of  whose  retirement  the  Council 
passed  the  following  resolution,  which  they  also 
determined  should  be  added  to  this  report : — 

“The  Council  wish  to  testify  their  appreciation  of 
the  services  rendered  to  themselves  and  to  the  Society  by 
Lord  Alfred  Churchill,  who  has  acted  as  Chairman  of 
the  Council  for  two  periods  of  two  years  each — from 
June,  1875,  to  June,  1877,  and  again  from  June,  1878, 
to  the  present  date.  Lord  Alfred  ChurchiU  leaves  the 
Comicil  at  a time  when,  owing  in  no  small  degree  to  his 
unceasing  exertions  in  its  interests,  the  Society  is  in  a 
more  prosperous  position  than  it  has  been  in  for  many 
years,  and  the  Council  wish  to  take  this  opportunity  of 
passing  him  a hearty  vote  of  thanks.” 

Of  the  members  whose  places  required  to  be 
filled,  five  were  Vice-Presidents  and  four  ordinary 
members,  while  Mr.  Leader  Lack  was  one  of  the 
Society’s  Treasurers.  The  Council,  in  preparing 
the  balloting  list  for  the  election  of  new  officers, 
also  removed  Mr.  Perkin’s  name  from  the  list  of 
ordinary  members  in  order  to  propose  him  as  a 
Vice-President,  thus  leaving  five  places  in  the 
former,  and  five  in  the  latter  list.  To  fill  these 
places  they  now  propose  ; — as  Vice-Presidents — 
Sir  Lutherford  Alcock,  K.C.B.  ; Sir  Frederick 
Leighton,  P.L.A. ; William  Spottiswoode,  LL.D  , 
P.L.S.  ; Lord  Leay ; W.  H.  Perkin,  F.L.S.  ; — 
as  ordinary  Members  of  Council — Admiral  Sir 
F.  W.  NicMson,  Bart.,  C.B.,  Andrew  Cassels; 


698 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  July  2,  1880. 


W.  H.  Preece,  the  President  of  the  Institute  of 
Telegraph  Engineers ; Eear  - Admiral  Mayne  ; 
Lieut. -Colonel  Webber,  E.E. ; and  as  Treasurer — 
Owen  Eoberts,  the  Clerk  of  the  Clothworkers’ 
Company. 

The  above  names  will  not  require  any  words  of 
introduction.  The  Council  may,  however,  remark 
that  they  esteem  themselves  fortunate  in  having 
secured  the  adhesion  of  the  presidents  of  the  Eoyal 
Academy  and  the  Eoyal  Society,  the  representa- 
tives of  English  Art  and  Science. 

XXVII.— Fiyayce. 

The  balance-sheet  of  the  Society  was  published 
in  last  week’s  Journal,  in  accordance  with  the  Bye- 
laws, so  that  members  have  had  an  opportunity  of 
making  themselves  acquainted  with  it  before  the 
General  Meeting.  The  Council  have  no  hesitation 
in  expressing  an  opinion  that  it  is  the  most  satis- 
factory financial  statement  they  have  had  the 
pleasure  of  submitting  to  the  members  for  many 
years.  They  are  glad  to  be  able  to  fortify  their 
own  opinion  with  that  of  Mr.  Oldfield  Chadwick, 
the  Society’s  auditor,  as  expressed  in  the  following 
letter : — 

2,  Moorgate-street,  London, 
June  23rd,  1880. 

Dear  Sir, — I have  to  report  to  you,  for  the  informa- 
tion of  the  Council,  that  I have  examined  the  accounts 
of  the  Society  "of  Arts  in  detail,  as  usual,  for  the  month 
of  May,  and  have  found  the  same  correct. 

I have  also  made  a most  carefid  revision  and  scrutiny 
of  the  accounts  of  the  year,  for  presentation  to  the 
members,  and  publication  in  the  Society’s  Journal,  and 
have  certified  the  same  in  the  usual  way  as  correct. 

I have  attended  with  the  treasurers  at  Messrs.  Coutts’ 
and  the  Bank  of  England,  and  personally  assured  myself 
of  the  safe  custody  and  due  registration  at  those  establish- 
ments respectively  of  the  Society’s  funds  and  invested 
stocks. 

It  is  a great  satisfaction  to  me  to  have  to  certify 
accounts  so  sound  and  flourishing  in  their  aspect,  and 
exhibited  by  book-keeping  so  admirable  as  is  that  of  the 
Society. 

I am, 

Your  obedient  Servant, 

J.  0.  Chadwicz,  Auditor. 

H.  T.  "Wood,  Esq. 

Society  of  Arts,  John-street, 

Adelphi,  W.C. 

Beginning  with  the  debtor  side  of  the  account,  it 
will  be  seen  that  the  annual  subscriptions  are  £120 
less  than  last  year ; but  the  life  contributions  are 
£221  more,  so  that  the  total  receipts  for  subscrip- 
tions during  the  year  are  £100  more  than  last  year. 
The  total  receipts  during  the  year  amount 
to  £9,744,  and  as  the  total  for  last  year  was  £10,967 
there  is  apparently  a great  diminution.  This 
diminution,  however,  is  only  apparent,  inasmuch  as 
the  difference  is  to  be  accounted  for  by  the  fact 
that  last  year  the  Society  had  in  its  possession  a 
considerable  amount  of  money  collected  for  special 
purposes,  and  expended  during  the  year.  Theprinci- 
pal  of  these  sums  were  £514,  subscriptions  collected 
for  the  Artisans’  Eeports  of  the  Paris  Exhibition 
of  1878  ; £155,  grant  by  the  Drapers’  Company  to 
the  Wood-carving  School,  and  £150,  grant  on 
account  of  the  Technological  Examinations  by 
the  Clothworkers’  Company.  There  was  also 
a sale  of  stock  amounting  to  £318,  which  was 
required  last  year  to  meet  the  cost  of  repairs, 
and  this  of  necessity  appears  on  the  debtor 


side  of  the  account.  The  only  item  of  the  nature  , 
of  a trust  found  in  the  accounts  for  the  i 
present  year  is  the  amount  of  £100,  which  Mr. 
Watherston  placed  at  the  disposal  of  the  Society  ' 
for  a prize.  Passing  to  the  other  side  of  the 
account,  the  first  item  which  may  require  remark 
is  the  expenditure  of  £166  on  repairs  and  altera- 
tions. This,  though  very  much  less  than  last  year, 
when  £474  were  expended  on  the  new  lantern  to 
the  Great  Eoom,  and  on  heating  apparatus,  is  still 
a considerable  sum,  and  is  to  be  accounted  for  by 
the  discovery  that  the  parapet  of  the  roof  of  the 
Society’s  house  was  in  an  absolutely  dangerous 
condition,  and  required  renewal.  The  members 
will  be  surprised  to  find  that  the  item  under 
the  head  of  salaries  and  wages  shows  an 
increase  of  £102  upon  last  year,  the  amount 
being  £1,791,  as  against  £1,689;  and  it  is  im- 
portant that  they  should  clearly  understand  that 
this  apparent  increase  is  a matter  of  account,  and 
not  of  actual  pa,yment.  It  has  been  considered 
desirable  tha,t  all  payments  whatsoever  made  under 
this  head,  should  appear  as  such  in  the  balance- 
sheet,  instead  of  their  being  charged,  as  has  been 
the  case  in  former  years,  under  other  heads  of 
expenditure.  In  the  balance  - sheets  of  recent 
years  there  have  been  charged  to  the  Journal,  £260, 
the  editor’s  salary;  to  advertisements,  £115,  for 
the  same;  to  examinations,  £105,  the  salary  of  the 
officer  in  charge  of  them.  These  sums  make  a 
total  of  £480,  which  might  equally  well  have 
appeared  under  the  head  of  salaries.  If  this  sum 
be  added  to  the  amount  set  down  last  year  for 
salaries,  we  get  a total  which  compares  with  the 
same  item  for  the  present  year,  and  then  it  will 
be  seen  that  there  has  been  a reduction  under  this 
head  of  £381.  This  saving  is  the  result  of  the  re- 
organisation of  the  office,  which  was  necessitated 
by  the  death,  last  year,  of  the  late  Secretary,  Mr.  Le 
Xeve  Foster.  Going  back  a few  years,  a still  further 
reduction  under  this  head  is  to  be  noted.  In  the 
year  1875,  the  amount  paid  in  salaries,  plus  the 
additional  charges  distributed  under  other  heads  of 
expenditure,  but  really  in  the  nature  of  salaries,  was 
£2,425.  It  will  thus  be  seen  that  the  cost  of  this 
head  is  now  more  than  £600  (actually  £624)  less 
than  it  was  five  years  ago.  The  Council  consider 
this  to  be  an  important  fact.  It  is,  of  course, 
consequent  upon  the  alterations  which  recent 
years  have  seen  in  the  staff  of  the  Society.  The 
Journal  has  cost  this  year  £2,442,  as  against 
£2,704  last  year,  the  difference  being  practically 
accounted  for  by  the  editor’s  salary  being  charged 
to  the  head  of  salaries,  as  above  stated.  The  same 
fact  accounts  for  the  cost  of  the  advertisements 
for  the  present  year  being  set  down  as  £636,  as 
against  £834.  The  head  Union  of  Institutions  is 
larger  than  last  year  by  about  £60,  but  on  the 
other  hand,  there  is  a set-off  of  about  £50  addi- 
tional taken  in  fees  for  the  Practical  Examinations 
in  Music.  (The  fees  amount  to  £110  this  year,  as 
against  £60  last  year.)  The  Conferences  on  Public 
Health  and  on  Water  Supply  cost  £258,  this 
charge  last  year  having  been  £482.  This  dif- 
ference is  mainly  to  be  accounted  for  by  the  cost 
of  the  volume  relating  to  previous  inquiries 
into  the  supply  of  water,  which  was  published 
in  1878,  by  the  Society.  There  is  a charge 
of  £196  under  the  head  of  Artisan  Eeporters, 
this  being  the  final  charge  in  connection  with  the 
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printing  and  publication  of  tbe  volume.  The  sum 
of  £oQl  received  on  account  of  tbe  life  contribu- 
tions has,  in  accordance  with  tbe  usual  custom, 
been  invested  in  tbe  Eeduced  Three  per  Cents. 
This,  it  may  be  noticed,  is  tbe  largest  investment  of 
life  subscriptions  which  has  been  made  for  the  last 
twenty  years.  The  last  item  in  the  balance-sheet, 
showing  the  amount  of  the  Society’s  actual  balance, 
appears  practically  the  same  as  the  corresponding 
item  last  year.  It  is  really  £100  better,  because 
the  balance  at  tbe  end  of  May,  18Y9,  included 
rather  more  than  £100  of  subscriptions  to  the  fund 
for  the  artisan  reporters. 

And  now  comes  the  consideration  of  the  present 
financial  position  of  the  Society,  as  shown  by  its 
assets  and  liabilities.  The  total  liabilities  at  the 
end  of  the  financial  year  were  £1,048,  whereas  the 
corresponding  amount  last  year  was  £2,022.  The 
assets  at  the  same  time  amounted  to  £8,783,  as 
against  a sum  of  £8,492  in  last  year’s  account, 
showing  an  excess  of  assets  over  liabilities  of  £7,735 
in  1880,  compared  with  an  excess  of  £6,470  in  1879. 
The  Council  would  draw  the  attention  of  the 
members  especially  to  the  first  item  of  the  lia- 
bilities, the  tradesmen’s  bills.  The  amount  is  only 
£417,  whereas  last  year  it  was  £1,109  ; and  even 
last  year’s  amount  was  considerably  below  the 
average.  In  1877,  the  amount  was  £1,345;  in 
1876,  after  the  sale  of  £900  of  stock,  it  was  £931 ; 
in  1875,  it  was  £1,571.  The  principal  charges 
under  this  head  are  those  for  printing  the  Society’s 
Journal.  For  some  years  the  Society  has  always 
had  a floating  debt  due  to  its  printer,  averaging  i 
about  £800.  During  the  last  five  years  this  has 
neither  increased  nor  diminished.  The  Council 
directed  the  attention  of  the  Finance  Committee 
especially  tothispoint,  in  March,  1879,  and  the  Com- 
mittee, after  a careful  examination,  satisfied  them- 
selves that  the  Society’ s annual  expenditure  is  met  by 
the  annual  receipts  ; in  fact,  the  net  excess  of  re- 
ceipts over  expenditure  during  the  five  years  end- 
ing June,  1878,  was  £120.  By  a strict  attention  to 
economy  during  the  past  year,  this  debt  has  been 
discharged,  and  the  Council  propose,  in  future,  to 
pay  ready  money  to  the  Society’s  printer,  an 
arrangement  which,  of  course,  enables  them  to  ob- 
tain rather  more  favourable  terms.  The  alteration 
in  the  scheme  of  examinations  has  lessened  the 
liability  on  account  of  the  examination  prizes  ; it 
was  £140,  but  is  only  £58  for  the  present  year. 
The  general  cost  of  the  examinations  will  also,  of 
course,  be  largely  reduced  next  year.  With 
regard  to  the  assets,  it  may  be  noted  that 
these  are  calculated  at  the  lowest  fair  esti- 
mate. In  calculating  the  arrears  of  subscrip- 
tions, regard  has  been  had  to  what  the  experience 
of  former  years  shows  is  actually  recoverable.  It 
may,  perhaps,  be  regarded  as  a healthy  sign  that 
this  is  set  down  as  £50  less  than  the  corresponding 
amount  last  year.  The  whole  property  of  the 
Society,  including  pictures,  the  library,  and  the 
lease,  &c.,  is  set  down  at  £2,000,  which  is  believed 
to  be  a moderate  estimate.  These  are  the  chief 
points  requiring  remarks  in  the  balance-sheet.  The 
Council  feel  that  this  improved  condition  of  the 
Society’s  finance  is  in  no  small  degree  due  to  the 
watchful  and  unremitting  care  exercised  in  this 
department  by  their  Chairman,  Lord  Alfred 
Churchill,  to  whom  their  thanks  and  the  thanks  of 
the  members  are  specially  due. 


The  Chairman,  at  the  conclusion  of  the  reading  of  the 
report,  alluded  to  several  of  the  subjects  referred  to  in 
it.  He  also  pointed  out  that  three  institutions  which 
had  achieved  a separate  existence  during  the  period  he 
had  been  on  the  Council  owed  their  inception  to  the 
Society  of  Arts,  viz.,  the  National  Training  School  of 
Music,  the  School  of  Wood-caiving,  and  the  Techno- 
logical Examinations  of  the  City  and  G-uilds  of  London 
Institute. 

Sir  Henry  Cole,  Vice-President  of  the  Society,  then 
moved  the  adoption  of  the  report,  which  was  seconded 
by  Mr.  Campin. 

Mr.  Hale  held  that  the  time  of  the  meeting  should 
not  be  taken  up  by  the  reading  of  the  report,  and  he 
further  wished  to  draw  attention  to  several  improvements 
which  he  had  frequently  advocated  and  which  he  thought 
necessary  for  the  proper  accommodation  of  the  members. 

Mr.  Campin  thought  the  report  should  have  con- 
tained some  reference  to  the  necessity  of  an  improved 
Patent-law,  and  that  the  Council  ought  to  have  taken 
some  decided  action  in  the  matter.  It  further  appeared 
to  him  that  the  presentation  of  medals  to  distinguished 
men,  though  a very  proper  action  in  itself,  might  be 
described  in  the  well-known  terms  which  Dr.  Johnson 
used  to  define  a “ patron.” 

Captain  Gardner  agreed  with  Mr.  Hale  that  the 
report  should  be  taken  as  read,  and  said  that  the  time 
of  the  members  wotdd  be  saved  if  it  were  in  their  hands 
before  the  meeting. 

The  report  was  then  agreed  to. 

The  Chairman  declared  that  the  following  had  been 
elected  to  fill  the  several  offices. 

The  names  in  italics  are  those  of  members  who  have 
not,  during  the  past  year,  filled  the  offices  to  which  they 
have  been  elected. 

PRESIDENT. 

H.B.H.  the  Prince  of  Wales,  K.G. 


VICE  - PRESIDENTS . 


H.R.H.  the  Duke  of  Edin- 
burgh, K.C. 

H.R.H.  Prince  Leopold, 

K.G. 

F.  A.  Abel,  C.B.,  E.R.S. 
Sir  Rutherford  Alcocky 
K.C.B. 

F.  J.  Bramwell,  F.Il.S. 
Thomas  Brassey,  M.P. 

E.  Chadwick,  C.B. 

Sir  Henry  Cole,  K.C.B. 

Sir  T.  Douglas  Forsyth, 
K.C.S.I.,  C.B. 

Captain  Douglas  Gallon, 
C.B.,  F.R.S. 

Earl  Granville,  K.G-., 
F.R.S. 


Sir  Frederick  Leiahton, 

P.R.A. 

Sir  John  Lubbock,  Bart., 
M.P.,  F.R.S. 

Earl  of  Northbrook, 
K.C.S  I. 

TF.  H.  Perkin y F.R.S. 
Robert  Rawhnson,  C.B. 
Lord  Reay. 

C.  W.  Siemens,  LL.D., 
F.R.S. 

Earl  Spencer,  K.Gr. 

William  SpottiswoodCy 

LL.D..  F.R.S. 

Right  Hon.  J.  Stansfeld, 

M.P. 

The  Duke  of  Sutherland, 
K.G.,  F.R.S. 


ORDINARY  MEMBERS  OF  COUNCIL. 


G.  C.  T.  Bartley. 

George  Bird  wood,  M.D. 

R.  Brudenell  Carter. 
Andrew  Cassels. 

Lieut. -Colonel  Donnelly, 
R.E. 

Henry  Doidton. 
Rear-Admiral  Mayne. 


Admiral  Sir  F.  W.  Nichol- 
sony  Bart.y  C.B. 

Sir  P.  Cunliffe  - Owen, 
K.C.M.O.,  C.B.,  C.I.E. 

TT  ~Pfpppp 

B.V’.  Richardson,  M.A., 
M.D.,  F.R.S. 

Lieut. -Col,  Webber.  R.E. 


B.  Francis  Cobb. 


TREASURERS. 

I Owen  Roberts y 3f.A. 


SECRETARY. 

H.  Trueman  Wood,  B.A. 

The  Chairman  moved  a vote  of  thanks  to  the  scruti- 
neers, which  was  carried  unanimously. 
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Mr.  Campin  thought  that  that  meeting  ought  to  pass 
a distinct  vote  of  thanks  to  the  Chairman,  in  addition  to 
that  of  the  Council,  with  which  the  report  concluded ; 
he  therefore  proposed  the  following  resolution,  which 
was  seconded  hy  Prof.  Tennant,  and  carried  unani- 
mously : — 

“ The  members  of  the  Society  of  Arts,  assembled  at 
this  Annual  C-eneral  Meeting,  beg  leave  to  convey  their 
hearty  thanks  to  Lord  Alfred  Churchill,  for  his  praise- 
worthy conduct  as  Chairman  of  the  Council  of  the 
Society,  during  two  separate  periods,  which  of&ce  he 
now  retires  from  at  a time  of  great  prosperity  to  the 
Society.” 

The  Chairman  thanked  the  meeting  for  their  cordial 
vote  of  thanks,  with  which  he  was  much  gratified.  He 
then  moved  that  their  thanks  be  given  to  the  officers. 

The  Secretary  acknowledged  the  compliment  on  the 
part  of  himself  and  his  colleagues,  and  the  meeting 
adjourned. 


MISCELLANEOUS. 


BRITISH  ASSOCIATION. 

The  arrangements  for  the  fiftieth  meeting  of  the 
British  Association  to  be  held  at  Swansea  are  as 
follows : — 

The  first  meeting  of  the  General  Committee  will  be 
held  on  Wednesday,  August  25,  at  1 p.m.,  for  the 
election  of  the  President  and  Sectional  Officers,  and  the 
despatch  of  business  usually  brought  before  that  body. 
The  General  Committee  will  meet  again  on  Monday, 
August  30,  at  3 p.m.,  for  the  purpose  of  appointing 
officers  for  1881,  and  of  deciding  on  the  place  of  meet- 
ing in  1882.  The  concluding  meeting  of  this  Com- 
mittee vnll  be  held  on  Wednesday,  September  1,  at  1 
p.m.,  when  the  report  of  the  Committee  of  Recommen- 
dations will  be  received. 

The  first  general  meeting  will  be  held  on  Wednes- 
day, August  25,  at  8 p.m.  precisely,  when  Professor  G. 
J.  Allman,  M.D.,  F.R.S.,  Pres.  L.S.,  will  resign  the 
chair,  and  A.  C.  Ramsay,  LL.D.,  P.R.S.,  Director- 
General  of  the  Geological  Survey  of  the  United 
Kingdom,  and  of  the  Museum  of  Practical  Geology, 
President  Elect,  will  assume  the  Presidency,  and  deliver 
an  address.  On  Thursday  evening,  August  26,  at  8 
p.m.,  there  will  be  a soiree ; on  Friday  evening,  August 
27,  at  8.30  p.m.,  a discourse  by  Professor  W.  Boyd 
Dawkins,  F.R.S.,  on  ‘‘Primeval  Man;  ” on  Monday 
evening,  August  30,  at  8.30  p.m.,  a discourse  by  Francis 
Galton,  M.A.,  F.R.S.,  on  “Mental  Imagery;”  on 
Tuesday  evening,  August  31,  at  8 p.m.,  a soiree',  and 
on  Wednesday,  September  1,  the  concluding  general 
meeting  will  be  held  at  2.30  p.m. 

On  Saturday  evening,  August  28,  Henry  Seebohm, 
Esq.,  F.Z.S.,  will  deliver  a lecture  to  the  operative 
classes  on  “ The  North-East  Passage.” 

The  following  is  a list  of  the  Sectional  Officers : — 

A.  — Mathematical  and  Physical  Science.  President — 
Prof.  W.  Grylls  Adams,  M.A.,  F.R.S.  Secretaries — 
W.  E.  Ayrton;  J.  W.  L.  Glaisher,  M.A.,  F.R.S.  ; 
Oliver  J.  Lodge,  D.Sc.  ; and  Donald  McAlister,  B.A. 

B.  — Chemical  Science.  President — John  Henry  Gil- 
bert, Ph.D.,  F.R.S.  Secretaries — Harold  B.  Dixon, 
F.C.S.  ; Dr.  W.  R.  Eaton -Hodgkin son ; P.  Phillips- 
Bedson,  D.Sc.  ; and  J.  M.  Thomson,  F.C.S. 

C.  — Geology.  President — H.  Clifton  Sorby,  LL.D., 
F.R.S.  Secretaries — W.  Topley,  F.G.S.,  and  W. 
Whitaker,  B.A.,  F.G.S. 

D. — Biology.  President— A.  C.  L.  G.  Gunther, 
M.A.,  M.D.,  F.R.S.  Secretaries — G.  W.  Bloxam, 
M.A.  ; Professor  M‘Nab,  M.D.  ; John  Priestley;  and 
Howard  Saunders,  F.Z.S. 

E.  — Geography.  President — Lieut.  - General  Sir  J ohn 


Henry  Lefroy,  C.B.,  K.C.M.G.,  R.A,  F.R.S.  Secre- 
taries—H.  W.  Bates,F.L.S.  ; C.  E.  D.  Black;  and  E. 
C.  Rye,  F.Z.S. 

F.  — Economic  Science  and  Statistics.  President — 
George  Woodyatt  Hastings,  M.P.  Secretaries— Noel 
A.  Humphreys,  F.S.S.,  and  Constantine  Molloy. 

G.  — Mechanical  Science.  President — James  Aber- 
nethy,  C.E.  Secretaries — A.  T.  Atchison,  M.A.,  and 

H.  Trueman  Wood,  B.A. 

The  different  Sections  wiU  assemble  in  the  rooms  ap- 
pointed for  them,  for  the  reading  and  discussion  of  re- 
ports and  other  communications,  on  Thursday,  August 
26,  Friday,  August  27,  Saturday,  August  28,  Monday, 
August  30,  and  Tuesday,  August  31,  at  11  a.m.,  pre- 
cisely. The  reception-room  at  Swansea  will  be  opened 
on  Monday,  August  23,  at  1 p.m.,  and  on  the  follow- 
ing days  at  8 a.m. 


ON  PRESENT  IMMIGRATION  INTO  THE 
UNITED  STATES. 

Pier  Majesty’s  Secretary  of  Legation  at  Washington 
reports  that  there  is  a considerable  increase  this  year  in 
the  number  of  immigrants  into  the  United  States,  and 
is  of  opinion  that  by  the  end  of  the  year  the  countiy 
will  probably  receive  a fresh  population  of  more  than 

400.000,  with  an  additional  capital  of,  it  is  calculated, 

20.000. 000  dols.  or  more.  The  only  serious  point  as 
regards  Great  Britain  in  this  movement  are  the  signs  of 
a possible  withdrawal  of  many  of  the  best  skilled 
labourers,  of  whom  there  is  a great  dearth  in  America. 
The  greatest  immigration  into  the  United  States  was  in 

1872  and  1873.  During  the  following  years  there  was  a 
great  falling  off.  In  1872  the  number  of  immigrants 
was  449,483  ; in  1873,  437,000,  from  this  number  it  fell 
gradually  to  138,469  in  1878,  but  last  year  it  showed 
again  a slight  increase,  rising  to  177,826.  This  year,, 
however,  the  number  will  show  probably  the  largest  on 
record.  During  the  first  three  months  over  35,000  im- 
migrants have  landed,  against  11,000  for  the  same  period 
last  year,  and  if  this  ratio  is  kept  up  it  will  give  a total 
of  more  than  400,000  at  the  end  of  the  year.  The 
steamer  Strasburg,  of  the  Bremen  line,  landed,  some 
little  time  ago,  at  Baltimore,  1,914  emigrants  from 
Germany,  Austria,  Sweden,  and  Norway.  This  is  said 
to  be  the  largest  number  ever  brought  across  the  Atlantic 
in  one  vessel ; they  started  the  same  afternoon  for  the 
West  in  four  trains,  to  settle  principally  in  Minnesota, 
Iowa,  Wisconsin,  and  Nebraska.  The  total  arrivals  at 
New  York  for  the  month  of  April  were  43,261,  the 
heaviest  previous  month  on  record  being  April,  1873, 
when  42,743  were  landed. 

It  has  been  generally  supposed  that  the  heavy  increase 
of  European  emigration  during  the  present  year  has 
been  largely  owing-  to  the  Irish  famine,  but  this  appears 
to  be  erroneous.  Mr.  Jackson,  the  secretary  of  the 
New  York  Board  of  Emigration,  gives  it  as  his  opinion 
that  the  Irish  emigration  has  thus  far  not  increased 
proportionally  any  more  than  that  of  other  nationalities, 
but,  on  the  contrary,  the  marked  increase  comes  mostly 
from  Germany  and  the  Scandinavian  countries  ; and  it 
is  not  expected  that  there  will  be  any  considerable  influx 
of  Irish  until  Midsummer,  as  they  seem  to  have  a par- 
ticular disinclination  to  cross  the  Channel  until  the 
summer  months.  A striking  feature  in  the  character  of 
the  European  emigration  this  year  is  the  large  number 
of  Scandinavians  who  come  to  establish  new  homes 
in  the  American  Republic.  This  new  feature  has 
encouraged  the  establishment  of  a direct  line  from 
Copenhagen,  and  one  of  the  steamers  of  this  line  has 
brought  over  as  many  as  400  young  men,  mostly  fx’om 
the  agricultural  districts  of  the  Scandinavian  coimtries. 
The  heavy  decrease  of  emigration  since  the  panic  of 

1873  has  been  particularly  conspicuous  in  the  Irish 
emigration,  which  in  that  year  was  over  83,000,  while 
in  1877  it  had  sunk  down  as  low  as  22,000 ; last  year 
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it  liad  already  recovered  to  41,000,  or  one-third  of  the 
entire  European  emigration.  Even  according  to  this 
ratio  the  Irish  emigration  this  year  should  be  about 

130.000. 

Mr.  Jackson,  in  his  report  to  the  Board  of  Emigra- 
tion, states  that  in  an  investigation  made  by  him  some 
years  ago,  it  was  ascertained  that  while  the  males 
between  the  ages  of  15  and  40  in  the  resident  popula- 
tion of  the  United  States  in  1860  was  21|  per  cent,  of 
the  whole  number,  the  males  between  the  same  ages 
among  emigrants  arriving*  during  forty  years  was 
4H  per  cent,  of  the  whole  number.  The  total  influx 
during  the  twenty-nine  years  has  been  7,500,000,  and 
has  included  the  virile  portion  of  a population  of 

18.000. 000 — that  is,  persons  of  the  ages  which  are 
nearly  coincident  with  those  usually  accepted  as  em- 
bracing the  period  of  military  service,  and  are  also 
those  of  the  largest  capacity  for  physical  labour.  The 
chief  sources  of  this  emigration  have  been  Germany  and 
Ireland,  forming  about  two -thirds  of  the  whole  influx 
in  the  earlier  portion.  In  the  whole  period,  the  German 
has  been  about  100,000  the  larger.  It  is  a noticeable 
fact  that,  of  late  years,  though  the  whole  character  of 
the  emigration  is  better,  and  the  emigrants  themselves 
better  clad  and  more  inteUigent  than  those  of  previous 
years — that  they  bring  with  them  less  ready  money 
than  formerly.  An  estimate  was  made  some  years  ago, 
by  the  Board  of  Emigration,  of  the  average  amount  of 
cash  brought  by  the  emigrants,  and  it  amounted  to 
68  doLs.  8 cents  per  head ; and  this  was  deemed  a some- 
what low  estimate  of  the  real  amount.  Those  who 
appear  to  he  the  best  situated  as  regards  the  possession 
of  worldly  goods  are  the  North  Germans  and  Russians; 
of  the  latter,  more  especially  among  the  Mennonites,  it 
has  not  been  uncommon  to  find  many  individuals 
bringing  drafts  for  1,000  dols.  Twenty  of  these 
Mennonite  families  last  year  brought  the  considerable 
amount  of  85,000  dols. 

The  average  amount  of  cash  brought  by  emigrants 
during  the  present  year,  Mr.  Jackson  estimates  at 
60  dols.  per  head,  and  taking  the  total  of  400,000 
emigrants  this  year,  it  will  be  seen  that  there  is  an 
addition  of  25,000,000  dols.  to  the  ready  cash  of  the 
country.  This  25,000,000  dols.  of  hard  cash  is,  of 
course,  but  a very  small  proportion  of  the  actual  and 
immediate  addition  of  the  production  and  wealth  which 
the  present  flood -tide  of  emigration  supplies,  for  it  is 
anticipated  that  nearly  one-half  the  total,  or  200,000 
of  the  emigrants  this  year,  will  be  male  adults, 
who  will  sustain  themselves  by  their  own  labour, 
and  directly  add  to  the  production  of  the  country. 
Custom-house  statistics,  for  the  year  ending  June 
30th,  1879,  show  a total  of  177,000  emigrants  who 
arrived  during  that  period,  and  111,000  of  these,  or 
about  twG-thrrds,  were  males,  wliile  only  65,000 
were  females.  Again,  out  of  the  111,000  males — only 
a very  small  proportion — 17,000  were  under  the  age 
of  15,  while  of  the  females  only  16,000  were  under 
that  age,  and  the  number  of  those  too  feeble  and 
aged  to  work  was  infinitesimal.  The  railroads  are  at 
first  the  greatest  gainers  by  this  influx  of  emigrants,  as 
about  60  per  cent,  of  the  emigrants  arriving  in  New 
York,  leave  at  once  for  the  Western  States,  and  it  is 
estimated  that  out  of  the  average,  60  dols.  cash  each 
they  b^g  over,  about  20  dols.  goes  for  railway  fare. 

The  United  States  Bm*eau  of  Statistics  calculates  that  the 
amount  of  capital  brought  to  the  country  by  immigrants 
for  the  50  years  prior  to  1871  was  6,243,880,800  dols. 


AGRICULTURAL  COLLEGE  FOR  NEW 
ZEALAND. 

Attention  is  draAvn  in  the  Colonies  and  India,  to  the 
establishment  of  a “ School  of  Agriculture  ” at  Canter- 
bury, New  Zealand,  with  the  object  of  affording 
students  the  opportunity  of  acquiring  a thorough 


knowledge  of  the  science  and  practice  of  agricidture. 
The  institution,  which  is  under  the  direction  of  Mr.  W. 
E.  Ivey,  M.R.A.C.,  F.C.S.,  is  situated  near  Lincoln, 
about  12  miles  from  the  city  of  Christchurch ; and  in 
addition  to  the  school  buildings — comprising  lecture 
theatre,  library,  museum,  chemical  laboratory,  &c. — 
has  attached  to  it  a farm  of  500  acres  of  land  of  various 
qualities,  from  rich  swamp  pasture  land  to  light  and 
comparatively  thin  sod,  overlying  shingle.  The  farm 
buddings  comprise  stables,  granary,  cow-houses,  dairy, 
piggeries,  implement  sheds,  &c.,  and  are  supplied  with 
machinery  and  farm  implements  carefuUy  selected  with 
the  view  of  saving  labour.  The  dairy  utensds  include 
the  improvements  introduced  in  the  most  recent  systems 
of  butter  and  cheese -making.  A portion  of  the  farm  is 
devoted  to  experimental  purposes  to  test  the  value  of 
different  methods  of  cultivation,  the  effect  of  manures 
on  various  crops,  the  qualities  of  indigenous  and  exotic 
grasses,  and  the  suitability  and  comparative  worth  of 
new  varieties  of  cereals,  roots,  fodder,  and  other  plants. 
The  students  wid  be  required  to  take  part  in  the 
regular  daily  practical  work  of  the  farm,  to  acquire  a 
practical  knowledge  of  ploughing  and  every  other  kind 
of  farm  work,  the  use  of  implements  and  machinery,  the 
management  of  stock,  and  the  making  of  cheese  and 
butter.  They  will  also  receive  practical  instruction  in 
agricidtural  chemistry  in  the  laboratory.  Land  survey- 
ing and  levelling  wdl  be  undertaken  at  suitable  times 
for  practice  in  the  use  of  instruments,  in  measuring 
land,  in  harvest  and  other  piece  work,  and  for  taking 
levels  for  drainage  purposes.  Lectures  and  instruction 
will  be  given  to  various  subjects  connected  with  agri- 
culture, chemistry,  botany,  entomology,  veterinary 
medicine,  &c.  Under  the  present  rules,  candidates  for 
admission  as  resident  students  are  required  to  pass  a 
preliminary  examination;  and  must  be  between  the 
ages  of  15  and  19. 


IMPROVED  LIGHTS  EOR  LIGHTHOUSES. 

A summary  of  the  opinions  of  the  lighthouse 
authorities  on  Sir  William  Thomson’s  proposals  for  re- 
form in  the  present  system  of  lights  (published  in  the 
Journal  for  December  12,  1879)  has  been  printed  in  the 
Architect.  It  appears  that  the  Committee  of  Lloyd’s, 
immediately  after  the  letter  was  published,  wrote  to  the 
Board  of  Trade,  stating  that  they  considered  Sir  William 
Thomson’s  idea  that  each  lighthouse  should  furnish 
some  distinctive  mark  by  which  it  may  be  recognised, 
and  not  confounded  with  any  other,  was  well  worthy  of 
consideration.  The  Board  of  Trade  accordingly  formally 
brought  the  subject  under  the  consideration  of  the 
authorities  having  charge  of  lighthouses  in  England, 
Scotland,  and  Ireland,  and  in  due  time  reports  were  re- 
turned to  the  Board. 

Messrs.  D.  and  T.  Stevenson,  the  engineers  to  the 
Board  of  Northern  Lighthouses,  in  their  report  say  that 
the  essential  principle  of  the  simple  lighthouse  charac- 
teristics at  present  in  use  is  that  of  optical  distinction 
and  strongly  marked,  and,  therefore,  obvious  differences 
in  the  periods  of  light  and  darkness,  while  the  proposed 
system  consists  of  intricate  and  minutely  different 
numericial  distinctions  in  number  and  order  of  eclipses 
crowded  into  very  short  periods.  The  origin  of  such 
schemes  as  that  of  Professor  Babbage  and  Sir  William 
Thomson  is,  according  to  Messrs.  Stevenson,  an  erroneous 
idea  regarding  facts  which  are  well  established.  There 
is  a current  and  widely  diffused,  though  wholly  un- 
founded, notion  that  the  great  cause  of  shipwrecks  is 
the  mistaking  of  one  light  for  another  by  the  mariner. 
Mr.  Alan  Stevenson,  in  1851,  showed,  by  statistics  of 
the  Scotch  coast  for  four  years,  that  the  real  cause  of 
shipwrecks  at  night  was  not  by  the  mistaking  of  one 
light  for  another,  but  rather  the  non- visibility  of  the 
lights.  Out  of  203  shipwrecks  occurring  in  these  four 
years,  133  occurred  by  night,  and  in  only  two  of  these 
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•was  it  ever  alleged  that  the  appearance  of  the  light  had 
not  been  recognised,  and  in  only  one  of  these  two 
cases  were  the  lights  specified  that  were  alleged  to  have 
been  mistaken  for  each  other,  -viz.,  the  revolving  light 
of  Inchkeith  for  the  fixed  light  of  the  Isle  of  May.  The 
grand  requisite  of  all  sea  lights  is  penetrative  power, 
and  not  a great  variety  of  characteristics,  i.e.^  by  ap- 
pearances at  once  appreciable  by  the  eye,  or  else  by 
broadly  marked  variations  of  periods,  and  not  by  minute 
differences  exhibited  in  rapid  succession  indicative  of 
certain  letters  of  the  alphabet,  which  could  only  be  read 
by  people  trained  to  such  a system  of  telegraphy,  or 
the  modification  of  this  system  now  proposed  by  Sir 
William  Thomson.  Messrs.  Stevenson,  in  conclusion, 
say  that  the  system  of  altering  aU  fixed  lights  to  the  dot- 
and-dash,  or  Morse  alphabet,  system  would,  from  the 
minute  differences  in  characteristics,  lead  not  only  to 
perplexity  in  the  mind  of  the  sailor,  but,  they  fear,  to 
disastrous  results ; and  that  such  a mode  of  distinction, 
though  it  were  free  from  danger,  is  uncalled  for  because 
unnecessary. 

The  Elder  Brethren  of  the  Trinity-house  also  declined 
to  recommend  the  adoption  of  the  Morse  alphabet  as 
being  superior  to  the  methods  now  in  use,  or  better 
adapted  to  the  comprehension  of  every  grade  of  mari- 
time intelligence.  It  is  believed,  they  say,  that  if  each 
light  of  the  whole  cordon  round  the  coast  were  taken 
seriatim,  there  is  not  one  whose  identification  could  not 
be  secured  by  observations  far  rougher  and  less  minute 
than  would  be  required  for  determining  the  existence 
and  the  sequence  of  longs  and  shorts. 

The  Commissioners  of  Irish  Lights  were  foimd  to  be 
less  inimical  to  the  new  system  than  any  other  authori- 
ties. It  would  be  injudicious,  they  believe,  to  adopt  the 
dot  and  dash  system  generally,  but  the  group  flashing 
system  could  be  applied  with  advantage  to  those  light- 
houses on  the  Irish  coasts  by  which  the  transatlantic 
vessels  shape  their  courses.  It  would  be  of  incalculable 
use  to  the  masters  that,  on  first  making  land,  either  in 
dark  or  foggy  weather,  they  should  have  an  unmistak- 
ably defined  light.  The  Commissioners  point  out  the 
concurrence  of  opinion  between  their  scientific  adviser. 
Dr.  TyndaU,  and  Sir  William  Thomson.  Dr.  Tyndall 
said  that  it  would  be  easy  to  give  every  lighthouse 
supplied  by  gas  so  marked  a character  that  a sailor 
sho^d  recognise  it  "with  infallible  certainty,  and  in 
carrying  out  his  recommendations  the  Commissioners 
were  very  early  impressed  by  the  extraordinary  facility 
with  which,  by  the  simple  turning  on  and  off  of  gas  at 
any  required  interval,  distinctive  variations,  to  almost 
any  extent,  might  be  made  in  lighthouse  lights, 
without  impairing  in  the  slightest  degree  the  great 
penetrative  power  of  the  light  itself.  So  far  back  as  1867 
they  applied  this  system  to  Wicklow-head,  where,  by  a 
very  simple  piece  of  clockwork,  the  light  is  turned  on 
and  off,  so  as  to  cause  a light  of  ten  seconds,  and  an 
interval  of  darkness  of  three  seconds  duration  ; and  in 
1871  at  Minehead  the  same  principle  was  adopted  with 
fifty  seconds  light  and  ten  dark.  The  use  of  gas  in  other 
lighthouses  was  recommended;  and  in  1877,  with  the 
approbation  of  the  Board  of  Trade,  the  Commissioners 
placed  at  the  new  lighthouse  at  Galley-head  a group 
flashing  gas-light,  wHch  was  lighted  in  the  following 
year,  and  is  now,  they  believe,  the  most  striking 
example  in  the  world  of  this  kind  of  light,  the  flashes  of 
the  powerful  quadriform  revolving  light  at  that  station 
being  broken  up  into  groups,  producing  an  effect  of 
unrivalled  individuality.  This  system  of  group-flashing 
is  capable  of  almost  endless  variations. 

Sir  WiUiam  Thomson’s  other  suggestions  have  been 
received  by  the  experts  with  more  favour.  The  advan- 
tage of  coloured  lights  at  important  points  is  no  longer 
insisted  on,  and  Messrs.  Stevenson  acknowledge  that  use 
of  colour  is  attended  with  disadvantage,  not  only  to  men 
who  are  colour  blind,  but  to  all  mariners  in  foggy 
weather,  when  the  white  lights  acquire  a reddish  hue, 
so  as  to  stimulate  the  effect  produced  by  red  shades. 


JAMIN’S  AUTOMATIC  ELECTKIC  LAMP. 

The  following  description  of  Mons.  Jamin’s  new 
lamp  (noticed  in  the  last  number  of  the  Journal)  is 
taken  from  the  Electrician.* 

The  peculiar  feature  of  Jamin’s  candle,  which  dis- 
tinguishes it  from  aU  other  carbon  candles  of  the  same 
kind,  such  as  those  of  Wilde  and  Rapieff , consists  in  the 
means  whereby  the  arc  between  the  ends  of  the  two 
parallel  carbon  pencils  is  deflected  or  drawn  out  to  a 
flame-like  form.  The  deflection  is  produced  by  simply 
winding  the  wire  conveying  the  current  into  an  ovM 
loop  or  hank  surrounding  the  carbons,  and  the  electro - 
dynamic  attraction  of  the  current  in  the  wire  on  tho 
current  in  the  arc. 


^^Th^s^tional  diagram  shows  the  carbon  holder,  hinged  socket, 
shunt  action,  &c. 


In  the  actual  lamp  this  directing  circuit  makes  15  or 
20  turns  round  the  candles.  It  is  made  thin,  in  order 
not  to  obstruct  the  light,  and  encased  in  copper.  It  is- 
of  a rectangular  shape,  and  round  the  upper  end  is. 
clasped  a soft  iron  ring,  which  acts  as  a magnetic  pole, 
and  attracts  a hinged  armature.  In  the  middle  of  this 
frame  are  placed  the  candles,  or^  pairs  of  carbons, 
between  the  opposed  points  of  which  the  arc  is  to  be 
established.  There  are  usually  three  of  them,  but  a 
greater  number  can  be  employed  if  the  use  of  the  light 
is  to  be  prolonged.  Each  carbon  hangs  point  down- 
wards from  a copper  socket  tube,  into  which  it  is  set. 
There  is  no  insulating  matter  between  the  carbons,  as  in 
the  Jablochkoff  candle,  except  air.  The  right  carbon  of 
each  pair  hangs  vertically  in  a fixed  socket,  the  left 

* The  block  which  illustrates  this  article  has  been  lent  by  the 
editor  of  the  Electrician. 
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candle  in  a movable  or  hinged  socket,  and  it  is  arranged 
that  the  weight  of  the  armature  acts  by  a leverage  on 
these  hinges  so  as  to  throw  the  carbons  of  each  pair 
together. 

The  current  on  traversing  the  directing  coil  passes 
simvdtaneously  down  the  three  movable  carbons,  and 
can  return  by  either  of  the  three  fixed  carbons.  In 
passing  it  lights  those  pairs  which  touch  at  the  points. 
The  passage  of  the  current  in  this  way  magnetises  the 
soft  iron  clasp  or  ring  surrounding  the  upper  end  of  the 
coil,  and  attracts  the  armature  upward,  so  as  to  throw 
the  hinged  carbons  apart  from  the  fixed  ones,  thereby 
establishing  the  full  extent  of  the  arc  in  the  first  pair 
of  carbons. 

The  arc  continues  whilst  there  is  carbon  to  be  con- 
sumed. When  the  current  ceases,  the  armature  falls 
down  again,  the  contact  is  re-established,  and  light 
again  Idndled.  Thus  the  lamp  is  automatic. 

WTien  the  first  candle  is  consumed,  the  current  is 
diverted  to  the  next  succeeding  it.  To  effect  this  the 
fixed  carbon  holder  can  be  displaced  in  a plane  perpen- 
dicular to  the  plane  of  the  coil.  This  displacement  is 
brought  about  by  a spring  pressing  on  the  holder  near 
its  root,  but  whilst  the  carbon  is  burning  the  force  of 
the  spring  is  opposed  by  a wire  catch  or  detent  which 
holds  the  carbon  in  its  place.  As  soon  as  the  latter 
bums  down  to  this  detent  and  fuses  the  wire,  the  spring 
comes  into  play,  and  urges  the  carbon  outwards,  thereby 
breaking  up  the  arc  and  deflecting  the  current  into  the  next 
pair  of  carbons  or  candle.  The  action  is  so  prompt  that 
hardly  any  change  is  perceptible,  and  the  other  lamps 
in  the  same  circuit  are  not  affected.  Each  candle  lasts 
two  hours,  so  that  a new  one  only  requires  to  be  substi- 
tuted at  the  end  of  this  interval.  Moreover,  since  the 
brass  wire  holding  the  carbon  in  its  place  is  only  fused 
at  the  end,  it  is  sufficient  to  bend  a fresh  hook  on  the 
point,  and  it  will  answer  the  same  purpose  again  and 
again. 

One  of  the  greatest  inconveniences  of  electric  lighting 
is  the  sudden  and  possible  extinction  of  one  of  the 
lamps.  Jamin’s  candles  are  not  apt  to  incur  this  ob- 
jection ; nevertheless,  to  remedy  the  inconvenience,  a 
device  has  been  invented  by  M.  KrouchkoU,  one  of  M. 
Jamin’s  pupils.  This  provides  for  the  opening  at  the 
moment  of  accident  of  a secondary  circuit,  winch  con- 
tinues the  current  across  the  faulty  candle,  and  replaces 
the  extinguished  lamp  with  a resistance  equal  to  it, 
leaving  the  others  in  their  original  condition,  and  with- 
out any  access  of  light. 

It  will  be  seen,  then,  that  Jamin’s  lamp  combines 
several  good  qualities.  It  allows  of  being  lit  or  ex- 
tingmshed  as  often  as  may  be  desired,  it  only  exacts  one 
circuit  for  all  the  separate  candles,  it  replaces  automati- 
cally the  burnt  candle  by  a fresh  one,  it  employs  no 
insiilating  material  but  air,  and  therefore  does  not  pro- 
duce the  blue  or  pinkish  colouration  noticeable  in  lights 
with  solid  insulators  between  the  carbons.  If,  to  begin 
with,  the  light  exhibited  variations  of  splendour,  they 
were  due  to  the  imperfections  in  the  carbons ; but  these 
have  now  disappeared,  thanks  to  M.  Carre,  to  whom  so 
much  is^  owing  for  his  endeavours  in  this  Erection. 

The  light  of  each  J amin  lamp  decreases  with  their 
number,  a single  one  with  a speed  of  revolution  of 
1,500  turns  is  equivalent  to  134  Carcel  burners;  two 
lamps  in  circuit  reduce  each  to  113,  and,  when  there  are 
14,  the  individual  value  is  not  more  than  50  Carccls. 

This  quantity  of  light  is  much  more  than  that  ob- 
tained by  the  ordina^  electric  candles,  owing  partly  to 
the  downward  direction  of  the  carbons.  When  placed 
upright,  the  candle  illumines  the  sky  and  wastes  its  light, 
when  head  downwards  the  light  shines  on  the  ground 
below.  Again,  the  flame  of  the  arc,  when  down- 
wards, envelopes  the  points  in  an  atmosphere  at 
an  ^ enormous  temperature,  which  increases  their 
luminosity.  A comparative  trial  of  two  similar 
candles  in  the  same  circuit  has  demonstrated  that 
a candle  with  its  points  inverted  yields  five  times 


the  light  of  one  with  its  points  uppermost.  Although 
the  temperature  of  the  arc  is  enormous,  the  quantity  of 
heat  is  not  great,  because  the  amount  of  matter  is  small. 
M.  Jamin  has  compared  this  heat  to  that  of  a Carcel 
by  putting  successively  the  Carcel  lamp  and  an  electric 
candle  in  the  calorimeter.  With  equal  lights,  the  com- 
bustion of  the  oil  developed  45  times  more  heat  than  the 
electric  arc. 

As  to  the  distance  to  which  the  light  can  be  conducted, 
it  is  greater  in  proportion  to  the  speed  at  which  the 
machine  turns.  With  1,500  turns,  one  can  introduce  in 
the  circuit,  the  kilometre  of  copper  wire  of  the  milli~ 
metre  diameter  without  sensibly  diminishing  the- 
intensity.  With  2,000  turns,  4 kilometres  of  the  same- 
wire  of  16  kilometres  of  two  millimetres  diameter  can  be- 
inserted.  It  is  thus  possible  for  a large  city  to  be 
lighted  from  the  same  central  works. 

It  may  be  stated  that  Mr.  A.  J.  Berly,  C.E.,  is  the- 
engineer  and  agent  for  this  system,  and  that  it  is  in- 
tended to  fix  the  price  of  each  candle,  which,  as  we 
have  previously  said,  lasts  two  hours,  at  one  penny.  It 
is  difficult  to  see  how  much  cheaper  carbons  can  be  pro- 
duced. 


ERENCH  EORESTS. 


The  following  particulars  respecting  the  present  state 
of  Forestry  in  France  are  taken  from  an  article  in  the 
Builder^  in  continuation  of  a previous  one  on  Norwegian 
and  Swedish  Forests  (see  Journal  for  February  6th, 
1880). 

The  French  forests  cover  a surface  of  about  22,688,000 
acres,  being  about  17  per  cent,  of  the  total  area  of 
France,  making  her  one  of  the^  European  countries 
poorest  in  forest  land.  Sweden,  of  European  countries, 
has  still  the  largest  per-centage  (43  per  cent.)  of  forest- 
covered  soil,  notwithstanding  the  enormous  waste  that 
has  been  going  on  almost  for  centuries.  Next  foUow 
Russia,  with  37  per  cent. ; Bavaria,  32  ; Austria,  30  ; 
the  German  States  (excepting  Bavaria  and  Prussia), 
27;  Prussia,  23|-;  Switzerland,  18;  France,  as  above 
noted,  a little  over  17  per  cent.  ; Italy,  17  ; Belgium, 
13  to  14  ; Holland,  7 to  8 ; Spain,  7 ; Denmark,  5 ; 
and  Portugal  with  3J  per  cent.  Great  Britain  ranks 
next  to  Portugal,  having  only  4 per  cent  of  her  area 
covered  by  forests. 

The  French  forests  are  very  unequally  distributed 
over  the  country.  Leaving  out  the  department  of  the 
Seine,  wluch  has  only  2 per  cent  of  forest  land,  the  de- 
partment of  the  Manche  has  the  least  (3  per  cent.), 
while  in  that  of  the  Landes  the  proportion  is  47  per 
cent,  or  nearly  half.  The  forests  cover  : — 


In  18  departments,  below  10  per  cent,  of  the  soil. 

In  42  ,,  from  10  to  19  ,,  ,, 

In  17  ,,  ,,  20  to  29  ,,  ,, 

In  8 ,,  ,,  30  to  38  ,,  ,, 

In  2 ,,  40  per  cent,  and  over  of  the  surface. 


Forests  in  France  are  for  the  most  part  private  pro- 
perty ; the  Government  owning  10’7  per  cent.,  the  de- 
partments and  communes  22*4,  public  institutions  O’ 3, 
and  private  owners  66*6  per  cent,  of  the  forests. 

The  experience  gained  by  the  French  Office  of  Woods 
and  Forests  with  regard  to  the  acclimatisation  of  foreign, 
especially  trans- oceanic  forest  trees,  is  particularly 
valuable.  The  blue  gum-tree  imported  from  Australia 
prospers  in  the  South  of  France,  and  by  its  plantation 
at  the  mouth  of  the  Var  the  marshes  surrounding  it 
have  been  drained,  and  the  fevers  formerly  prevaiffng 
there  banished.  The  trees  prosper  wonderfully  in 
Algiers,  as  the  section  of  a trxink  not  yet  fifteen  years 
old,  of  a diameter  of  one  foot,  proves.  But  the  wood 
is  white,  light,  breaks  easily,  and  cannot  be  compared 
with  the  durable,  solid  ship-timber  which  the  same 
tree  produces  in  Australia.  The  same  is  the 
case  with  the  American  oak,  which  prospers  in 
poor  soil,  grows  qmckly,  and  forms  beautiful  tops  of 
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foliage.  Bat  the  wood  is  inferior,  the  hark  contains 
less  tannin  than  that  of  European  oaks.  Trees,  conse- 
quently, can  be  planted  in  certain  cases  only  as  surro- 
gates, principally  to  prepare  the  ground  for  better  kinds. 
At  present,  experiments  are  also  being  made  with  the 
Californian  theya-tree,  the  wood  of  which  is  especially 
sidtable  for  better  classes  of  furniture  ; it  is  doubtful, 
however,  whether  its  wood  will  not  deteriorate  by  culti- 
vation in  Europe. 

The  most  important  feature  of  the  forest  display  at 
the  last  Paris  Exhibition,  was  the  illustration  of  the 
planting  of  trees  in  places  which  require  afforesting. 
This  includes  two  very  distinct  categories,  the  afforest- 
ing of  heights,  and  the  afforesting  of  dunes,  as  well  as 
their  turfing,  for  trees  cannot  prosper  without  the 
growth  of  grass.  On  the  heights,  as  well  as  on  the 
sandy  shores  of  the  sea,  the  labours  of  the  forest  culti- 
vator meet  with  unusual  obstacles. 

Afforestation  proceeds  but  very  slowly  in  France,  and 
yet  that  country  is  acknowledged  to  possess  the  best  law 
for  afforesting  mountains.  From  1861-77  but  68,000 
acres  of  mountain-land  were  planted  with  trees,  and 
further  3,700  acres  turfed.  The  sum  expended  in  those 
seventeen  years  was  only  £345,000. 

The  French  law  of  afforestation  affeady  referred  to, 
and  passed  in  1860,  orders  in  its  essential  provisions  that 
afforestation  is  to  be  promoted  by  public  grants  of  seeds, 
young  trees,  money,  and  other  means.  Afforesting,  if 
the  state  of  the  soil  and  other  conditions  make  it  appear 
necessary,  may  be  made  compulsory.  If  landed  pro- 
prietors, communes,  and  others  interested  should  dechne 
to  undertake  themselves  a regulated  system  of  affores- 
tation, this  may  be  effected  by  the  State,  which  may 
take  possession  for  this  purpose  of  the  land  in  question. 
If  persons  interested  wish,  after  completed  afforestation, 
to  enter  again  into  possession  of  their  soil,  and  conse- 
quently enter  upon  the  enj  oyment  of  the  improvements 
effected  by  the  State,  they  must  repay  to  the  latter  the 
expenses  incurred  with  interest,  or  cede  instead  half  of 
the  afforested  soil.  If,  notwithstanding  this  excellent 
law,  proportionately  little  has  been  done  in  France  for 
afforestation,  this  must  be  ascribed  to  the  selfishness  of 
the  communes  and  individual  persons  concerned,  which 
has  not  been  overcome  even  by  the  severe  trials  of 
inundations. 

Amongst  the  relief  plans  of  afforestation  effected  that 
were  exhibited  at  the  Trocadero,  that  of  the  Torrent  du 
Bourget  is  the  most  remarkable.  A plan  represents  the 
broad,  desolate  gorge  (near  the  BarceUonnette  in  the 
Basses-Alpes)  in  its  state  of  1868, — everywhere  only 
naked  rocks  and  sterile  tracts  of  rubble.  The  hoUow  has 
since  been  half  filled  up  by  the  construction  of  powerful 
high  dams  of  stone.  Trees  and  bushes,  as  well  as  the  turf, 
reach  in  some  places  as  far  as  the  edge  of  the  gorge, 
while  in  its  middle  the  former  forest  torrent  has  already 
visibly  assumed  the  quieter,  steadier  course  of  a regu- 
lated brook.  The  valley  below  has  never  since  been 
visited  by  the  formerly  periodically  recurring  devas- 
tating inundations. 

The  solidification  of  dunes  by  means  of  the  growth 
of  grass  and  the  planting  of  trees  offers  difficulties  of 
another  kind.  The  question  here  is  to  “ fix  ” the  sand- 
hills and  sand  heaps,  shifted  and  driven  about  by  the 
waves  like  balls.  The  work  must  be  very  gradual.  A 
whole  series  of  dunes  is  marked  out,  the  line  being  drawn, 
as  near  as  possible  over  their  crests.  The  parting  off 
is  effected  by  means  of  a strong  fencing  over  the  crest 
of  the  dunes,  towards  which  smaller  cross  fences  lean 
herring-bone  fashion.  The  effect  of  this  construction  is 
the  accumidation  of  ever-increasing  masses  of  sand  in 
the  places  thus  protected,  which  eventually  form  a 
bulwark  for  the  space  behind  against  the  rush  of  the 
waves.  The  area  thus  enclosed  is  first  planted  with 
meadow-grass,  and  next  with  coniferous  trees,  the 
latter  being  at  first  protected  against  sand- drifts  by 
means  of  brushwood.  Sedges,  broom,  esparto  grass  also 
have  been  employed  with  advantage  for  first  cultivation. 


The  Exhibition  contained  relief  plans  of  the  dune  works  • 
and  plantations  of  the  dunes  between  the  mouths  of  the  • 
Gironde  and  the  Coubre.  The  soil  reclaimed  lies  partly 
below  the  level  of  the  sea,  and  amounts  already  to  many  ' 
thousand  acres.  Where,  a hundred  years  ago,  there 
was  only  a desolate  and  marshy  expanse,  there  the  eye 
now  ranges  over  splendid  forests,  in  which  deciduous  • 
trees  begin  more  and  more  to  show  themselves  among  • 
firs  and  pines,  while  prosperous-looking  villages  and  ^ 
large  herds  of  cattle,  gardens,  and  vineyards  impart 
life  to  a landscape  which  was  formerly  a silent  and 
dreary  waste. 


OXIDISED  IRON. 

Under  the  above  title,  the  Times  gives  an  account  of 
the  process  employed  by  Mr.  G.  Bower,  of  St.  Neots, 
to  produce  a coating  of  magnetic  oxide  on  iron  articles. 
The  process  may  be  considered  as  a modification  of  that 
invented  by  Professor  Barft',  and  described  by  him  i 
in  his  two  papers  read  before  the  Society  ;*  but 
Mr.  Bower  uses  air,  or  rather,  air  and  gas,  whereas 
Professor  Barff  employs  superheated  steam.  In  his 
earlier  experiments,  Mr.  Bower  caused  the  articles  to  be 
protected  red-hot  in  a chamber  heated  externally.  When 
they  had  reached  the  proper  temperature,  a few  cubic 
feet  of  ordinary  atmospheric  air  were  blovui  into  the 
chamber,  which  was  closed,  and  the  iron  then  entered 
into  combination  with  the  oxygen  of  the  air,  a thin 
film  of  magnetic  oxide  being  formed  on  the  metal.  The 
operation  of  blowing  in  air  was  repeated  as  frequently 
as  was  necessary  to  produce  the  desired  thickness  of 
coating,  which  depended  upon  the  nature  of  the  articles 
being  operated  upon.  This  was  the  simple  air  process. 

In  practice,  however,  the  Times  says  considerable 
difficulty  was  experienced  in  heating  the  chamber  and 
the  articles  in  it  by  the  external  application  of  heat,  : 
and  the  working  of  the  air  system  was,  moreover, 
attended  by  great  wear  and  tear.  It  then  occurred  to 
Mr.  A.  S.  Bower,  who  was  assisting  his  father  in 
developing  the  process,  that  it  would  be  a great  step  in  i 
advance  if  the  iron  articles  could  he  heated,  and  the 
coating  of  magnetic  oxide  at  the  same  time  be  produced,  | 
bv  the  combustion  of  gaseous  fuel  inside  the  chamber. 
Another  series  of  experiments  was,  therefore,  under-  | 
taken,  and  in  the  end  the  desired  results  were  fully  i 
attained  by  means  of  the  apparatus  in  which  the  process 
is  now  carried  out  on  a commercial  scale,  and  which  I 
we  recently  witnessed  in  operation  at  Mr.  Bower’s  works, 
at  St.  Neots.  This  apparatus  consists,  in  the  first  place, 
of  a set  of  three  small  gas  furnaces,  for  the  production 
of  carbonic  oxide.  These  are  constructed  by  the  side  of 
a chamber  sufficiently  capacious  to  contain  about  a 
ton  of  miscellaneous  articles,  such  as  umbrella -stands, 
gas-brackets,  saucepans,  ornamental  iron  castings, 
and  the  like,  which  constituted  the  charge  on  the 
occasion  of  our  visit.  Beneath  the  chamber  is  a series 
of  pipes,  in  which,  before  entering  the  chamber,  the  air 
is  heated  by  means  of  the  waste  heat  from  the  furnace. 
The  process  conducted  in  this  apparatus,  and  which  is 
a marked  improvement  upon  Mr.  Bower’s  simple  air 
process,  consists  in  alternately  oxidising  and  deoxidising 
the  iron.  The  articles  are  heated  by  burning  the  gaseous 
fuel  inside  the  closed  chamber.  Heated  air,  in  excess 
of  the  quantity  necessary  for  the  perfect  combustion  of 
the  gas  is  made  to  enter  along  with  the  fuel,  and  this, 
together  with  the  product  of  combustion  (carbonic  acid 
gas)  produces  next  the  metal  magnetic  oxide,  and  on 
the  top  of  it  a film  of  sesqui-oxide,  which  is  reduced  to 
magnetic  oxide  by  shutting- off  the  supply  of  air  and 
applying  for  a short  time  carbonic  acid  only.  The 
time  required  for  the  treatment  of  a charge  varies  from 
six  to  ten  hours,  and  on  withdrawing  the  articles  they 
are  found  to  be  covered  with  a protective  coating  of 

* See  Journal,  vol.  25,  p.  254 ; vol.  27,  p.  390. 
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magnetic  oxide,  whicli  renders  them  proof  against 
atmospheric  influences  and  the  action  of  moisture. 

The  process  gives  a new  appearance  to  the  articles, 
which  on  leaving  the  heating  chamber  assume  a 
beautiful  French-grey  tint,  and  this,  like  the  coating, 
is  permanent.  As  regards  the  question  of  economy,  it 
is  stated  that  the  absolute  net  cost  of  the  coating  of 
magnetic  oxide  is  much  less  than  the  cost  of  a coat  of 
paint.  


VEGETABLE  TRADE  OF  FLORIDA. 

Some  particidars  relating  to  the  production  of  oranges 
and  early  vegetables  in  Florida,  are  given  by  a corres- 
pondent of  the  Globe,  who  writes  from  St.  Augustine. 
He  stopped  at  one  of  the  oldest  orange  plantations  in 
the  State,  26  miles  from  Gainesville,  on  the  road  to 
Palatka,  where  some  of  the  trees  are  from  20  to  25 
years  old  ; one  of  them  was  one  foot  from  the  ground, 
and  4 ft.  8^  in.  in  circumference.  This  tree  bore,  last 
year,  6,000  oranges  ; 5,000  of  them  were  boxed  and  sent 
to  Boston,  where  they  sold  for  20  dollars,  or  £5  per 
thousand,  so  this  one  tree  yielded  £25  for  one  crop. 
Many  of  the  other  trees  did  as  well.  There  are  also 
some  Tangerine  orange  trees,  and  the  fruit  from 
them  sold  last  year  for  60  doUars  (£12)  per  1,000.  The 
oranges  are  sent  north  either  by  train  or  by  steamer, 
packed  in  boxes  made  of  pine- wood,  planed  on  both 
sides.  The  regulation  size  of  a box  is  12  inches  long, 
12  inches  broad,  and  27  inches  deep.  These  boxes  when 
full  of  fruit  weigh  90  lbs. , and  contain  from  137  to  170 
oranges,  according  to  the  size  of  the  fmit.  They  cost 
10  cents,  or  5d.  per  box  made  up,  and  8 cents  or  4d. 
sawn  into  lengths,  but  not  na^ed  together.  The  freight 
per  box  from  Sanford  to  New  York  is  26  cents,  per  box, 
or  1 3d.  by  water,  with  one  transhipment ; by  rail,  50 
cents.,  or  2s.  6d. 

Gainesville  is  the  centre  of  the  vegetable  trade, 
whence  early  vegetables  are  sent  to  the  northern  markets, 
and  this  new  industry  pays  well.  The  principal 
vegetables  grown  are  tomatoes,  cucumbers,  and  melons, 
aU  of  which  fetch  high  prices.  Tomatoes  are  shipped 
in  crates,  which,  when  full,  weigh  50  lbs.,  and  contain 
about  240  tomatoes,  which  are  packed  green,  wrapped  in 
paper;  these  crates  cost  10  cents,  each,  and  sell  full  of 
tomatoes  in  New  York  and  Boston  at  from  two  dollars 
and  a half  to  60  cents,  per  crate,  according  to 
the  season  ; the  freight  to  New  York  is  from  37  to  40 
cents,  per  crate  by  steamer  from  Fernandina.  Five 
years  ago  4,000  crates  of  vegetables  left  Gainesville 
and  its  vicinity  for  the  north,  and  last  year  over 
400,000  crates  were  sent.  This  gives  some  idea  of  the 
increase  in  the  trade,  which  is  still  growing.  The 
demand  for  early  vegetables  in  the  northern  cities 
appears  unlimited.  The  railroads  are  constructing  and 
running  specially  ventilated  vans  for  vegetables  and 
oranges,  and  the  trade  is  growing  apace.  The  climate 
and  soil  of  Gaines-vuUe  and  the  vicinity  are  more  suit- 
able for  vegetable  culture  than  for  oranges,  and  the 
return  is  much  quicker,  though  Yiot  so  permanent.  An 
orange  grove  bearing  is  an  assured  income  at  little 
expense,  though  in  1835  a severe  frost  killed  nearly  all 
the  orange-trees  in  the  State,  and  an  insect  from 
' Europe  finished  most  of  the  survivors  in  1841.  Since 
then  both  frost  and  insect  have  been  less  severe  in  their 
ravages,  and  healthy  trees  suffer  very  little  from  either. 


CORRESPONDENCE. 


INDIAN  OPIUM. 

Sir  George  Balfour  presents  compliments  to  the 
Secretary  to  the  Society  of  Arts,  and  begs  to  enclose  a 
gtatement  of  the  gross  and  net  revenue  from  opium 


entered  in  the  finance  accounts  of  India,  which  will 
complete  the  useful  memorandum  supplied  by  Mr.  P. 
L.  Simmonds,  and  published  in  the  Society’s  Journal 
of  11th  June,  1880. 

The  Indian  Finance  accounts  from  1854-55  to  1856-57 
show  the  results  of  sales  of  Bengal  opium  separately 
from  the  revenue  derived  from  the  sale  of  passes  from 
Malwa  opium  exported  through  Bombay.  From  1857-58' 
the  accounts  only  show  the  combined  results  from  both 
sources  cf  revenue. 

It  would  be  useful  to  show  the  progress  of  the  opium 
trade  immediately  before  Lin,  the  Viceroy  of  the  Canton 
Province,  destroyed  the  opium,  and  subsequently  thereto. 
The  rapid  increase  in  the  sale  of  Bengal  and  Malwa 
opium  would  thus  show  that  the  violence  resorted  to  by 
Lin,  in  imprisoning  the  European  traders  at  Canton, 
to  enforce  the  delivery  of  opiirni,  some  of  which  had 
not  left  India,  occasioned  a great  stir  throughout  the 
Chinese  Empire,  and  led  to  a rapid  expansion  of  the 
trade. 

6,  Cleveland-gardens,  Hyde-park,  15th  June,  1880. 


Revenue  derived  by  India  from:  Opium,  showing  the 
Gross  Collection,  Charges,  and  Net  Revenue. 
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NOTES  ON  BOOKS. 


La  Reliure  Frangaise,  depuis  I’invention  de  I’lmprimerie 
jusqu’a  la  fin  du  18e  Siecle.  Par  MM.  Marius  Michel, 
Relieurs-doreurs.  Paris : Morgand  et  Fatout ; 

Londres:  Bernard  Quaritch.  1880. 

Messrs.  Morgand  and  Fatout,  whose  illustrated  cata- 
logues are  alluded  to  in  the  number  of  the  Journal  for 
April  16th  last,  have  just  published  a handsome  volume 
containing  a study  of  French  Bookbinding  from  an 
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artistic  point  of  view,  in  wliicli  a description  of  tlie 
various  styles,  adopted  at  different  periods,  is  illustrated 
by  examples  of  the  works  of  masters  of  the  art,  chosen 
from  celebrated  libraries.  The  series  of  twenty-two 
plates  commences  with  a specimen  of  Royal  binding, 
from  the  library  of  Trancis  I,  ornamented  with  his 
initial  and  device  of  a salamander,  and  ends  with  a copy 
of  the  side  of  one  of  Louis  XVI’ s books.  Besides, 
there  are  representative  specimens  from  the  libraries 
of  Grolier,  Henry  II,  and  Diana  of  Poitiers,  Henry 
III.  (with  a medallion  of  the  crucifixion  on  the  side) , 
Henry  IV.  (with  the  arms  of  Prance  and  Navarre), 
Louis  XIII,  and  Anne  of  Austria,  Prince  Conde, 
the  Regent  Philippe  d’ Orleans,  Comte  d’Hoym,  Super- 
intendant  Pouquet,  and  Sir  Kenehn  Digby,  whose  books 
were  mostly  bound  in  Prance.  Besides  these  plates, 
there  are  blocks  in  the  text,  of  ornamental  borders,  in 
•use  at  different  periods,  and  of  tools  employed  by  cele- 
brated binders.  All  the  specimens  referred  to  above 
are  known  by  the  names  of  their  former  possessors,  and 
not  by  the  names  of  the  binders.  Books  are  often 
described  as  bound  by  De  Rome,  Padeloup,  or  other 
bearers  of  celebrated  names,  but  in  order  to  indicate  the 
binder  definitely,  it  is  necessary  to  add  the  Christian 
name,  for  there  were  families  of  binders  with  the  several 
names  of  De  Rome,  Padeloup,  Boyet,  andBradel.  At  least 
one  member  of  the  family  of  De  Rome  was  in  business 
during  a period  of  more  than  a century.  But  there  is 
another  difficulty  with  respect  to  the  earlier  binders. 
Nicholas  Eve  was  binder  to  Henry  III. , and  Clovis  Eve 
to  Henry  IV . and  Louis  XIII. , but  we  have  no  proof  that 
the  Eves  (to  whom  much  beautiful  work  is  attributed) 
reaUy  bound  these  books  themselves,  and  exhibited 
their  own  taste  in  their  production.  They  were  Royal 
printers,  binders,  and  booksellers,  and  probably  em- 
ployed artists  to  work  for  them,  whose  names  are  now 
entirely  lost.  At  the  end  of  this  elaborate  work  of  MM. 
Marius  Michel  are  some  notes,  which  contain  biographi- 
cal particulars  of  certain  of  the  well-known  binders, 
some  of  which  are  taken  from  the  researches  of  Mons. 
Jal,  published  in  the  “ Dictionnaire  Critique  de  Bio- 
graphie  et  d’Histoire.” 


GENEEAL  IJOTES. 


Annual  Exhibitions.— The  directors  of  the  Crystal 
Pakce  propose  to  hold  a series  of  special  annual  Interoa- 
tional  Exhibitions,  in  connection  with  their  ordinary  arrange- 
ments, and  have  appointed  Mr.  P.  L.  Simmonds  to  arrange 
and  manage  the  same. 

Educational  Congress  at  Brussels.— The  final  pros- 
pectus of  the  Ligue  de  T Enseignement,  for  their  Congress  at 
Brussels,  has  recently  been  issued.  The  Congress  will  meet 
from  the  22nd  to  the  29th  of  August.  Papers  can  be  read, 
or  addresses  delivered,  in  any  language,  and  the  members  of 
the  committee  undertake  to  translate  the  substance  of  such 
paper  or  addresses  into  French  for  the  benefit  of  those 
attending.  The  Congress  is  composed  of  effective  and 
honorary  members.  The  subscription  for  effective  members 
18  twenty  francs,  and  includes  a copy  of  all  the  publications 
of  the  Congress.  Certificated  teachers  and  some  others  are 
accepted  at  a lower  scale,  their  subscription  being  ten  francs; 
the  subscription  for  honorary  members  is  five  francs. 
Members  can  obtain  railway  tickets  at  reduced  prices.  It  is 
proposed  to  open  an  oflBce,  at  which  information  as  to 
lodgings,  &c.,  can  be  obtained.  Delegates  have  been 
appointed  to  attend  the  Congress  by  the  ministers  of  Public 
Instruction  of  several  of^  the  European  States,  and  by  the 
Government  of  the  United  States  of  America.  Persons 
wishing  t ) take  part  in  the  proceedings  of  the  Congress 
rtould  apply  to  Mr.  Buis,  the  Sheriff  of  Brussels.  Mr. 
Trueman  Wood,  the  Secretary  of  the  Society  of  Arts,  has 
undertaken  to  act  as  honorary  secretary  for  Great  Britain, 
and  he  will  be  happy  to  eend  a prospectus  to  any  person 
desiring  one. 


City  Institute  for  Technical  Education.  — It  is 
announced  that  the  City  and  Guilds  of  London  Institute  fori 
the  Advancement  of  Technical  Education  has  definitely 
accepted  a site  for  the  Central  Institution  in  Exhibition-road  ^ 
from  her  Majesty’s  Comnoissioners  for  the  Exhibition  of 
1851.  The  site  is  300  feet  long,  and  is  between  the 
temporary  French  and  Belgian  Courts.  The  advantages  of 
this  site  are  stated  to  be  its  proximity  to  the  museums  and 
libraries,  and^  science  and  art  schools  of  South  Kensington. 
The  central  institution,  when  erected,  will  be  used  for  the 
training^  of  teachers,  and  will  provide  the  hitrhest  technical 
instruction  to  students  who  have  already  obtained  such  a 
knowledge  of  the  elements  of  science  as  is  furnished  by  the 
School  of  Mines  and  other  scientific  institutions. 

The  Pneumatic  Telegraph  in  Paris.— Since  the  re- 
duction of  the  charge  for  a single  message  by  the  pneumatic 
system,  that  is  to  say,  since  the  first  day  of  last  month, 
the  number  of  messages  sent  has  more  than  doubled.  From 
some  statistics  published  in  Paris,  it  appears  that  when  a 
message  has  only  to  traverse  a single  section  of  the  tube, 
eight  minutes  are  only  expended,  including  the  necessary 
office  business  appertaining  to  the  message;  for  each  section 
after  the  first,  five  minutes  more  must  be  added,  and  as  the 
great  majority  of  messages,  pass  through  four  sections,  the 
average  time  per  message  is  equal  to  twenty-five  minutes. 
There  are,  however,  distances  of  eleven  sections,  and  one, 
that  from  the  Bastile  to  the  Place  du  Frone,  of  twelve  sec- 
tions, and  in  the  last  case  the  journey  occupies  sixty- three 
minutes.  Measures  are  now  being  taken  to  shorten,  if 
possible,  the  time  occupied  by  the  passage  of  the  cards 
through  the  tubes. 

Glasgow  Gas  Exhibition. — The  Philosophical  Society 
of  Glasgow  have  resolved  to  hold  an  exhibition  of  apparatus, 
illustrative  of  the  most  recent  developments  in  the  use  of 
gas,  electricity,  &c.,  for  lighting  and  other  purposes,  in 
September  and  October  next.  The  range  of  subjects  to  be 
illustrated  by  the  exhibition  will  include  apparatus,  appli- 
ances, models,  or  drawings  that  relate  to,  or  illustrate,  any 
of  the  following,  viz. : — 1.  Coal-gas. — Its  manufacture, 
purification,  storage,  distribution,  regulation  of  pressure,  and 
measurement.  Its  utilisation  in  lighting,  heating,  cooking, 
ventilating,  and  as  a motive  power.  Photometric  testing  of 
gas  or  other  sources  of  light.  Residual  products  of  gas 
manufacture,  coke,  tar,  benzole,  aniline  dyes,  ammonia,  salts, 
&c.  2.  Oils,  Oil-gases,  Candl  s. — Their  manufacture  and 

use  for  lighting,  heating,  cooking,  and  motive  power.  3. 
Electricity. — Its  generation  and  application  for  lighting, 
telegraphy,  motive  power,  &c.  4.  Hydraulic  Appliances. — 

Motors  suitable  for  o )mparison  with  gas-motors,  and  appara- 
tus for  the  measurement  and  regulation  of  the  flow  and 
pressure  of  water.  5.  Architectural  Appliances. — More 
especially  those  which  relate  to  lighting,  ventilation,  beating, 
and  lightning  conduction  ; and  architectural  iron-work  and 
sanitary  appliances  such  as  can  be  exhibited  in  the  open 
grounds.  6.  Miscellaneous  Apparatus. — Gas-lighted  buoys, 
fog  horns,  miners’  safety  lamps,  fire-damp  indicators,  and 
apparatus  for  lighthouse  illumination,  ventilation  of  mines, 
&c. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  will  be  published  shortly, 
price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Sceretary. 


MEMBERS’  SUBSCRIPTIONS. 

The  Midsummer  subscriptions  are  now  due. 
Cheques  or  Post-o£B.ce  orders  for  the  above  should 
be  made  payable  to  H.  T.  Wood,  or  order,  crossed 
“ Coutts  and  Co.” 
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PROCEEDINGS  OE  THE  SOCIETY. 


CHAIRMANSHIP  OF  THE  COUNCIL. 

On  Monday  last,  the  5tb  inst.,  at  their  first 
meeting,  the  Council  elected  Frederick  J.  Bramwell, 
M.Inst.C.E.,  F.E.S.,  as  chairman  for  the  ensuing 
year.  The  various  committees  were  also  re- 
appointed. 


POSTAL  TELEGRAMS. 

The  following  petition  has  been  transmitted  by 
the  Council  to  the  Postmaster-General 

To  The  Eight  Honoheaele  Henry  Fawcett,  M.P., 
Her  Majesty’s  Postaiaster-Geneeal. 

I The  Memorial  of  the  Council  of  the  Society  for  the 
, Encouragement  of  Arts, Manufactures,  and  Commerce 

i Eespectfully  Sheweth, — 

I That  the  Coimcil  are  strongly  of  opinion  that  the 
' time  has  now  arrived  when  the  charge  on  inland  tele- 
I grams  might  he  reduced,  and  a minimum  charge  of  six- 
I pence  substituted  for  the  present  one  of  a shilling. 

They  submit  that  the  charges  on  inland  telegrams  in 
this  country  are  higher  than  in  other  European  countries, 
jthe  rates  in  France,  Germany,  Belgium,  and  Switzer- 
jland,  all  being  lower  than  in  England.  It  is  even  a 

• curious  anomaly  that  a telegram  can  he  sent  from  any 
I part  of  the  United  Eangdom  to  Belgium  or  to  France 
!for  less  than  the  smallest  sum  for  which  a telegram 
!may  he  sent  from  one  part  of  London  to  another. 

1 The  Council  do  not  propose  to  make  any  suggestions 
I as  to  the  details  of  the  method  by  which  the  reduction 
of  charge  should  he  effected  ; whether  by  employing  a 
I lower  tariff  within  certain  limited  districts,  such  as  the 
I metropolis  and  its  suburbs,  or  the  country  within  a 
I certain  radius  of  a provincial  tovm;  or,  secondly,  by 
^ adopting  a word-tariff,  with  a minimum  charge  of  6d. 

1 The  precise  details  are,  the  Coimcil  feel,  safely  to  be 
jleft  to  the  department  itself. 

• I They  feel  sure,  however,  that  a reduction  in  the  tariff 
i would  be  accepted  as  a boon  by  a large  number  of  those 
I who  are  prevented,  by  the  present  rates,  from  using  the 
I telegraph  as  largely  as  they  would  wish,  and  that  the 

business  of  the  department  would  soon  be  so  increased 
as  to  fully  compensate  for  the  lessened  revenue  which 
might  be  the  first  consequence  of  the  proposed  change. 
(Signed) 

Alfred  S.  Churchill,  Chairman  of  the  Council. 
H.  T.  Wood,  Secretary, 


NATIONAL  INSURANCE. 

A Public  Meeting  will  be  held  by  the  Society, 
on  Wednesday  next,  14th  inst.,  at  3 p.m.,  at 
which  a Lecture  on  the  subject  of  “ National 
Insurance”  will  be  delivered  by  the  Eev.  W.  L. 
Blackley,  M.A.,  to  be  followed  by  a discussion. 
The  Earl  of  Shaftesbury,  K.G.,  will  preside. 

Tickets  of  admission  can  be  obtained  on  applica- 
tion to  the  Secretary  of  the  Society  of  Arts. 


“ OWEN  JONES  ” PRIZES,  1880. 

This  competition  was  instituted  in  18/8,  by  the 
Council  of  the  Society  of  Arts,  as  trustees  of  the 
sum  of  £400,  presented  to  them  by  the  Owen  J ones 
Memorial  Committee,  being  the  balance  of  the 
subscriptions  to  that  fund,  upon  trust  to  expend 
the  interest  thereof  in  prizes  to  “Students  of  the 
Schools  of  Art  who,  in  annual  competition,  produce 
the  best  designs  for  Household  Furniture,  Carpets, 
Wall-papers,  and  Hangings,  Damask,  Chintzes, 
&c.,  regulated  by  the  principles  laid  down  by 
Owen  Jones.”  The  prizes  are  awarded  on  the 
results  of  the  annual  competition  of  the  Science 
and  Art  Department. 

Six  prizes  were  offered  for  competition  in  the 
present  year,  each  prize  consisting  of  a bound  copy 
of  Owen  Jones’s  “Principles  of  Design”  and  a 
Bronze  Medal. 

The  following  is  a list  of  the  successful  candi- 
dates : — 

1.  J.  W.  Eiley,  School  of  Art,  Halifax— Designs  for 

carpet  and  for  chintzes. 

2.  G.  Potter,  School  of  Art,  Derby— Design  for  a waU 

paper. 

3.  Fanny  Buckfielcl,  School  of  Art,  Northampton— 

Design  for  mushn. 

4.  Lucie  Shepherd,  School  of  Art,  Northampton— 

Design  for  a cretonne. 

5.  James  Henderson,  School  of  Art,  Dundee— Design 

for  a chimney-piece. 

6.  Thomas  Smith,  School  of  Art,  Coalbrookdale— 

Design  for  hearth  tiles. 


ANNUAL  CONFERENCE  ON  PROGRESS  OF  PUBLIC 
HEALTH. 

Friday,  June  11th;  the  Eight  Hon.  JAMES 
Stansfeld,  M.P.,  in  the  chair.  The  proceedings 
were  continued  as  follows : — 

The  Chairman  invited  Mr.  Cresswell  to  open  the 
discussion  on  the  following  resolution,  under  the  head 
III,_Sanitary  Inspection  and  Classification  of  DweU- 
ingg;_“That  it  is  expedient  that  the  MetropoHtan 
Board  of  Works  within  the  metropolis,  and  the  County 
Board  within  each  county,  should  be  empowered  by  the 
Legislature  to  make  provision  for  the  inspection  and 
sanitary  classification  of  dwellings,  upon  apphcation 
being  made  by  the  owners  thereof  ; and  to  grant  certifi-^ 
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cates  of  healthworthiness  in  different  categories,  for 
terms  of  years,  according  to  the  perfection  of  sanitary 
•equipment  and  fitness  for  habitation  of  such  dweUino-s  • 
und  to  determine  the  scale  of  fees  to  be  paid  for  sSch 
inspection  during  construction  and  repair,  and  also  upon 
dehvery  to  the  applicant  of  the  certificate  of  classification 
awarded  to  such  dwelling.” 

Mr,  Cress  well  said,  after  the  Conference  of  last  year 
it  wcured  to  him  that  something  more  was  necessary  to 
induce  the  British  proprietor  and  occupier  to  do  his  duty 
to  himself  and  his  neighbour  than  the  mere  fact  that  he 
was  domg  a virtuous  act,  and  the  satisfaction  which 
ought  to  arise  from  the  performance  of  it ; that  the  only 
way  to  bring  about— not  only  in  the  metropolis,  but 
throughout  the  country-the  effectual  operation  of 
sanitary  laws,  was  by  making  the  performance  of  a 
■social  duty  identical  with  the  self-interest  of  the  person 
in  question.  He  put  his  ideas  before  the  right 
hon.  Chairman  in  walking  from  that  room  at  the 
conclusion  of  last  year’s  meeting.  Mr.  Stansfeld 
listened  with  respectful  consideration  to  anythin  » 
which  would  improve  the  sanitary  condition  and 
promote  the  weU-being  of  the  British  people,  and  said 
that  if  he  (the  speaker)  would  put  his  ideas  in  writing- 
he  would  consider  it.  The  result  was  the  letter  which 
^peared  at  page  661  of  last  year’s  Journal,  to  which 
Mr.  Stansfeld  s reply  was  appended.  In  that  letter 
would  be  found,  a succinct  exposition  of  the  idea  which 
ooccurred  to  him.  This  idea  was  not  wholly  new, 
because  the  idea  of  sanitary  inspection  had  occurred  to 
hundreds  of  thoughtful  men  before  his  time;  indeed 
an  mteUigent  engineer  did,  to  some  extent,  propound 
that  idea  some  years  ago,  but  it  was  confined,  so 
far  as  he  could  learn,  to  sanitary  inspection,  and  a 
company  was  projected  for  the  purpose  of  enabling  the 
British  pubhc  to  obtain  that  information  which  they 
so  urgently  required,  though  its  employes  did  not 
go  any  further,  so  far  as  he  recollected,  than  the 
proposal  to  inspect  and  report  for  the  satisfaction 
of  persons  seeking  their  assistance.  Again,  in  the 
north  of  England  and  in  Scotland,  an  association  was 
formed  some  years  ago,  somewhat  on  a co-operative 
principle,  whereby  occupiers  or  tenants  of  houses  would 
be  able  to  obtain,  upon  moderate  terms,  that  valuable 
information,  through  the  working  of  a private  associa- 
tion, which  would  employ  experts  and  competent  men 
to  ascertain  the  facts  with  regard  to  houses,  and  im- 
pose  the  necessary  conditions  in  order  to  obtain  a 
satisfactory  certificate  at  as  cheap  a rate  as  the 
public  could  be  expected  to  afford  on  a subjec^ 
which_  vitally  affects  their  weU-being.  He  believe 
that  it  was  a success  in  Edinbui-gh,  but  he  wa 
bold  enough  to  assert  that  it  had  never  occurred  t 
anyone  yet— although  an  article  in  the  Globe  last  nigh 
informed  him  that  it  was  so  simple  a matter  that  the- 
wondered  that  it  had  never  occurred  to  anyone  before- 
to  classif  y houses  in  the  same  way  as  ships  were  classifiei 
at  Eloyd  s.  When  a man  went  into  the  City  to  charter 
ship  tor  India,  if  he  were  not  a broker  himself,  he  wen 
to  a broker  (who,  in  the  case  of  a house,  would  be  repre 
sented  by  a house-agent).  He  asked  the  broker  th 
character  of  the  ship  which  he  saw  advertised  ii 
the  columns  of  the  daily  papers.  The  broker  tume( 
at  once  to  a book  known  as  Lloyd’s  Eegister 
and  saw  that  the  good  ship  Mary  Ann,  chartered  fo 
the  pui-pose  of  conveying  goods  to  Calcutta,  fo 
m^ance,  was  registered  Al  for  16  years.  That  wa 
sufficient  for  him;  he  asked  no  further  questions 
but  at  once  engaged  freight,  and  paid  the  highes 
price,  because  he  felt  confident  that  his  goods  would  b( 
earned  with  safety  to  Calcutta,  and  that  he  would  b( 
a e to  them,  at  the  lowest  possible  premium  a 

classification  at  Lloyd’s  was  not  obtainec 
mthout  the  fulfilment  of  onerous  conditions.  From  th< 
birth  of  the  ship  to  the  crowning  of  the  edifice  by  th( 
flag  of  England  was  a work  of  time  and  labonr.  Th( 
keel  was  laid  down,  under  the  superintendence  of  Lloyd’ j 


su3?veyor ; the  beams,  scantling,  and  every  portion  of 
the  ship  was  watched  vigilantly  during  the  progress  of 
construction.  Before  her  decks  were  closed,  in  a very 
accurate  examination  was  made,  both  of  the  intciior 
and  exterior.  If  she  were  copper  fastened  and  copper 
bottomed,  the  quality  of  the  copper  was  weU  tested,  and 
the  strength  of  the  fastening  accurately  gauged,  until 
at  last  she  was  masted,  and  the  cordage  put  upon  her, 
that  was  tested  also,  and  when  that  was  done  to  the 
satisfaction  of  Lloyd’s  surveyors,  the  ship  was  said  to  be 
taut  and  trim,  staunch  and  true,  and  was  registered  A I 
for  16  years.  That  meant  you  had  a valuable  property 
worth  £15  to  £20  a ton ; but  without  that  certificate  she 
would  probably  not  be  saleable  at  all  in  the  market. 
Why  should  not  the  same  principle  be  applied  to  house- 
building ? If  it  was  necessary  to  protect  the  lives  of 
our  sailors  (of  which  they  had  heard  so  much  from  the 
late  member  for  Derby) , to  secure  the  property  of  mer- 
chants, and  the  lives  of  passengers,  surely,  a fortioH, 
it  must  be  necessary  and  expedient  to  protect 
the  lives  of  the  great  mass  of  the  inhabitants,  who  did 
not  go  down  to  the  sea  in  ships,  but  were  satisfied  to 
remain  on  terra  Jirma.  If,  on  the  other  hand,  you  say 
it  is  a novelty,  and  that  the  public  would  not  be  inclined 
to  adopt  so  sweeping  an  alteration  in  the  present  state 
of  things,  that  was  the  argument  which  Sydney  Smith 
put  into  the  mouth  of  the  noodle  some  40  years  ago, 
^d  it  was  altogether  out  of  date  at  a Society  of  Arts 
Conference.  If  they  said  it  would  cause  trouble  and 
inconvenience  to  certain  proprietors,  the  same  argument 
might  be  advanced  against  any  measures,  either  of  this 
or  the  late  Government,  The  very  Act  they  had  just 
amended,  to  his  immense  satisfaction,  was  intended  to 
cause  a great  deal  of  trouble.  If,  on  the  other  hand,  it 
was  said  that  it  would  be  creating  invidious  contrasts 
throughout  the  country— you  wifi,  have  one  house 
marked  A 1,100  over  the  door,  and  the  next  house 
without  any  certificate  whatever,  and  is  not  that 
creating  a sort  of  invidious  contrast  ? — he  should 
it  was  just  the  same  contrast  -w-hich  existed 
between  a virtuous  man  and  the  knave  ; between 
the  man  who  endeavoured  to  do  his  work  well 
as  a builder  or  contractor,  and  the  jerry  builder 
who,  as  they  had  heard,  scamped  everythino- 
unless  he  was  strictly  watched.  He  could  not  see  that 
that  objection  should  have  any  force.  But  there  was 
this  to  be  said,  he  was  sure  that  there  was  a very  laro-e 
class  who,  as  proprietors  of  houses,  would  be  delighted 
to  have  some  satisfactory  assurance  for  themselves  as 
well  as  their  tenants,  that  the  work  they  had  paid’for 
had  been  weU  done.  In  the  next  place,  there  was  a 
large  class  who  were  very  anxious  indeed  to  have  some 
trustworthy  source  of  information  to  which  they  might 
go,  when  they  wished  to  take  a house  or  buy  one,  and 
receive  information  on  the  subject  which  affected  the 
happiness  and  the  health  of  their  childi-en.  In  the  third 
place,  he  was  told  that  this  measure,  if  it  should  even 
have  the  fortune  to  go  from  that  room  to  a higher  and 
larger  arena,  would  be  supported  by  every  first-class 
builder  and  contractor  throughout  the  kingdom  who 
honestly  wished  to  fuHil  his  duty,  and  to  do  his  work 
satisfactorily,  and  who  would  only  be  too  glad  to  have  some 
tangible  certificate  that  he  had  done  so.  He  was  assured 
also  by  competent  men,  that  there  were  many  men  and 
women  seeking  information  on  this  subject  of  such 
vital  importance  to  themselves,  which,  unless  they  were 
willing  to  incur  the  expense  of  employing  some  of  the 
many  admirable  and  respectable  sanitary  engineers,  they 
could  not  arrive  at ; namely,  whether  a particular  house 
was  health-worthy  or  not.  If  it  were  necessary  to  make 
a ship  seaworthy  before  you  admit  passengers  on  its  deck 
to  go  to  sea,  there  was  a paramount  and  parallel  duty  on 
the  part  of  the  builder  to  make  a house  health-worthy 
for  those  going  to  five  in  it.  He  was  told  by  the  Press, 
who  had  done  him  the  honour  to  take  notice  of  this 
matter,  that  if  they  once  commenced  this  career  of 
enabling  men  to  obtain  a certificate  that  they  had 
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done  their  work  well,  keeping  their  houses  health- 
worthy in  accordance  with  the  dictates  of  science ; 
and  if  they  could  ojffer  some  practical  evidence  that 
they  had  so  done  their  duty,  the  value  of  the 
houses  would  be  considerably  enhanced.  The  ques- 
tion, therefore,  was,  why  should  they  refuse  a boon 
' offered  to  them  on  such  simple  terms.  What  were  those 
terms?  He  did  not  ask  the  City  to  give  a subsidy 
or  to  assist  in  a matter  which  was  well  worthy  the 
I consideration  of  the  Chancellor  of  the  Exchequer,  but 
I simply  that  it  should  be  self-supporting.  With  re- 
' ference,  first,  to  new  houses  ; he  would  assume  a man 
was  desirous  of  building  a house  in  a manner  such  as 
even  Mr.  Rogers  Field  or  Mr.  Eassie  would  approve. 
He  sent  for  an  expert — an  officer  of  a public  body — and 
said,  I am  told  such  is  a proper  mode  of  drainage  ; I 
am  told  by  the  model  bye-laws  that  I must  avoid  certain 
evils ; I must  construct  a house  in  a particular  way ; 

1 will  you  be  kind  enough  to  watch  the  operation,  and  give 
I me  the  benefit  of  your  supervision  over  the  contractor, 

I and  tell  me  what  your  charges  are.  For  the  sake  of 
: argument,  I will  assume  he  would  say  two  guineas — 
depending  upon  the  character  of  the  house,  whether  it 
would  be  two,  five,  or  ten  guineas — before  the  drains 
were  closed  in.  He  asked  him  to  come  again,  and  he 
entered  a note  in  his  memorandum  book,  that  so 
far  as  the  foundations,  &c, , were  concerned,  they  are  in 
conformity  with  the  rules  laid  down  for  his  guidance. 
"When  the  house  was  approaching  completion,  he  would 
see  whether  the  water-closets  were  in  their  proper  place, 
and  the  drains  properly  constructed,  and  all  the  leaden 
pipes  and  everything  else  properly  j ointed.  Eventually, 
when  the  roof  was  laid  on,  he  gave  another  certificate,  and 
the  probabilities  were  that,  in  certain  houses,  the  whole 
expenditure  would  be  ten  guineas.  That  certificate 
would  be  “that  the  house  was  health -worthy,”  sanitarily 
equipped,  so  as  to  afford  the  best  possible  opportunity 
for  the  people  going  to  live  in  it  to  enjoy  the  advantage 
of  health.  He  put  that  in  the  form  of  a clociunent,  sealed 
wuth  the  authority  of  the  public  body,  to  which  he  should 
subsequently  aUude  ; and  the  happy  owner  of  such  a 
house  included  the  certificate  amongst  his  title  deeds,  as 
good  an  assurance  as  any  other  he  had.  When  he  sold 
the  house,  he  handed  it  over ; and  when  he  let  it,  allowed 
the  intending  tenant  to  see  it,  and  ascertain  whether 
it  was  fit  for  habitation.  House  agents  told  him 
that  one  of  the  first  questions  in  London  and  other 
large  cities,  such  as  York,  Manchester,  and  Leeds, 
by  the  intending  tenant  was — “Is  the  drainage  all 
right?”  and  the  answer  was,  “Oh,  yes,  Madam,  of 
course.”  No  doubt  he  answered  to  the  best  of  his  in- 
formation. “ When  wore  the  cesspools  emptied  ? ” “I 
think  they  were  emptied  within  the  last  three  months.” 
“Shall  I employ  a surveyor?”  “I  think  it  is 
hardly  necessary.”  Perhaps  the  tenant  hesitated, 
like  a friend  of  Ms  did,  who  went  to  consult  his  lawyer, 
and  said,  “Do  not  you  tMnk  it  woidd  be  advisable  for 
me,  before  I take  that  house  down  in  the  Thames 
Valley,  to  have  it  investigated,  to  see  if  the  drainage  is 
all  right.”  “No,”  said  the  solicitor,  “If  you  were 
going  to  buy  it,  I shoMd  think  it  woidd,  but  as  you  are 
only  going  to  live  in  it,  it  does  not  much  matter ! ” Now 
came  the  question,  what  body  should  command  this  posi- 
tion ? When  he  wrote  the  letter  to  which  he  had  referred, 
he  first  suggested  the  Society  of  Arts,  because  he  thought 
it  deserved,  if  it  did  not  receive,  the  confidence  of  every- 
body throughout  the  country ; and  that  the  Council,  com- 
posed of  eminent  men,  woidd  be  a guarantee  to  the 
public  that  they  would  not  listen  to  any  insinuation  or 
suggestion  of  corruption.  On  further  consideration, 
however,  he  found  it  would  be  somewhat  beyond  the 
scope  of  that  Society,  and  he  was  not  surprised  when 
he  received  tMs  letter  from  Mr.  Stansfeld,  wMch,  with 
Ms  permission,  he  would  read  : — 

Stoke-lodge,  Hyde-park-gate,  W., 

May  22nd,  1879. 

Deae  Me.  Ceesswell, — Your  idea  appears  to  me 


extremely  weU  worth  tlireshing  out  with  competent 
persons.  My  feeling  is  that  it  is  too  big  for  the  Society 
of  Arts  to  take  up,  without  first  sounding  a few  picked 
men  amongst  architects,  sanitary  engineers,  surveyors, 
and  budders,  resulting  possibly  in  a select  Conference 
on  the  subject.  I am  not  sanguine,  but  I think  the 
idea  is  good,  and  that  it  could  not  but  do  good  to 
“ventilate”  it. — Yours  truly,  J.  Stansfeld. 

Encouraged  by  that  support,  wMch  bore  conviction  to> 
Ms  mind,  and  would,  jirobably,  have  great  weight  with 
the  Conference,  he  nursed  the  subject,  considered  it  in 
its  various  bearings,  consulted  eminent  men,  and  found 
the  idea  approved  by  them.  He  had  the  honour  of  an 
appointment  with  Mr.  Stansfeld  some  time  ago,  to 
further  consider  the  question,  and  that  led  to  the  ini' 
sertion  of  No.  HI.  in  the  programme.  They  woidd  ait 
once  see  the  importance  of  handing  over  these  duties  to* 
such  public  body  or  bodies  as  would  command  undivided, 
confidence  ; that  there  should  be  no  possibdity  of  col- 
lusion between  budder,  or  contractor,  engineer  or  sani- 
tary expert,  employed  by  the  association  or  public  body ; 
that  there  should  be  no  doubt  whatever  that  the  same 
repute  should  attach  to  the  certificate  issued  from  this 
public  body,  as  attached  to  a certificate  of  Lloyd’s ; and 
ho  could  not  put  the  case  stronger  than  that ; for,  at 
that  moment,  the  wed-known  “Lloyd’s  Register,” 
bound  in  blue  and  gold,  bearing  the  certificate  of  their 
secretary,  was  accepted  throughout  the  whole  civdised 
world  as  an  indisputable  evidence  of  the  truth  of  that 
wMch  it  contained.  Some  of  them  might  live  to  see — 
they,  no  doubt,  aU  hoped  to  live  to  see — the  time  when 
there  should  be  such  a book  in  the  hands  of  every  muni- 
cipal authority  throughout  England — in  the  register 
or  in  the  archives  of  every  local  sanitary  authority  in 
the  kingdom ; and  above  all  in  the  archives  or  secretariat 
of  the  metropolitan  authority — whatever  it  might  be  in 
the  future — which  was  destined  to  govern  this  great 
City.  If  that  were  so,  they  would  bave  palpable  and 
tangible  evidence  of  the  fact,  the  means  of  ascertain- 
ing whether  the  houses  in  which  they  had  to  dwell 
wore  fit  for  human  habitation.  In  the  case  of  the  metro- 
polis, whatever  the  metropolitan  authority  might  be,  it 
should  be  charged  with  this  most  important  function ; 
and  as  they  all  hoped  to  see  witMn  a few  months  time 
the  institution  of  County  Boards  throughout  the  kingdom, 
no  better  authorities  could  be  found— as  they  were  above 
suspicion — to  perform  a similar  function  in  the  counties. 
That  was,  in  fact,  the  substance  of  the  proposition  he 
had  now  the  honour  to  lay  before  the  Conference.  He 
submitted  with  confidence  that  it  was  at  least  worthy  of 
the  Society  under  whose  hospitable  roof  they  were,  and 
worthy  of  their  attentive  consideration. 

Dr.  Wright  said,  as  representing  a town  peculiar  in 
its  character,  namely,  Cheltenham,  to  which  a great 
number  of  particularly  timid  and  nervous  people  came 
to  take  up  their  abode  for  the  purposes  of  health,  it  was 
astomshing  how  nervous  these  people  were  on  tMs 
particular  question  of  the  condition  of  house  property. 
He  had  letters,  some  even  from  India,  making 
inquiries  about  certain  places.  Of  course,  as  an  Officer 
of  Health,  he  could  not  interfere  with  the  rights  of 
private  property.  He  could  not  say  all  he  knew  about 
houses ; but  he  gave  those  individuals  references  to  a 
samtary  engineer  to  whom  they  could  apply,  and  who 
would  make  an  inspection  of  the  houses.  That  had 
been  going  on  for  some  time,  and,  of  course,  sometimes 
the  reports  were  unfavourable,  and  there  was  a 
threatened  action  for  damages  against  the  man  who 
had  spoken  the  truth.  But  altogether  it  appeared  to 
him  that  what  Mr.  Cresswell  had  so  weU  put 
before  the  Conference  v/as  neither  more  nor  less 
than  the  outcome  of  what  had  been  going  on  of 
late  years  with  reference  to  samtary  progress.  They 
had  awakened  the  attention  of  the  public  mind,  by 
trying  to  teach  them  the  alphabet  of  sanitary  science, 
and  they  were  now  beginning  to  spell  out  the  words  for 
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themselves.  Now  came  home  to  every  one  the  impor- 
tant question— Is  the  house  I am  about  to  take  healthy 
or  otherwise  ? But  when  the  inquiry  was  made,  there 
was  great  difSculty  in  arriving  at  a conclusion.  Very 
often  the  most  intelligent  persons  had  suggested  the 
want  of  the  very  resolution  which  Mr.  Cresswell  had  so 
ably  introduced,  and  which  he  should  be  very  glad  to 
propose,  be  adopted  by  the  Conference.  If  this  system 
was  once  inaugurated,  there  would  be  no  difficulty  in 
getting  people  to  submit  their  houses  for  inspection. 
To  show  how  persons  disliked  being  behind-hand,  he 
might  point  to  the  “Sanitary  Eecord;”  a short  time 
ago,  when  the  monthly  reports  first  appeared  of  statistics 
throughout  the  country,  there  was  great  backwardness 
in  many  quarters  ; but  as  soon  as  the  blanks  were 
pointed  out,  the  pages  began  to  be  filled  with  records 
of  the  sanitary  conffition  of  some  of  the  first  towns  in 
the  kmgdom.  Persons  Avho  had  good  property  would 
wish  it  to  be  known,  and  persons  having  inferior  pro- 
perty would  take  care  to  have  it  improved,  so  that  it 
might  occupy  a better  position  in  the  market. 

Dr.  Tripe  pointed  out  the  diiference  between  ships  and 
houses,  especially  as  regards  the  sanitary  condition  and 
fitness  for  habitation  of  such  dwellings,  which  were  so 
great  that,  to  certify  for  a term  of  years  that  the  house 
would  be  fit  for  occupation,  was  certainly  ill-advised. 
If  the  words,  “ for  a term  of  years,”  were  omitted,  he 
should  have  comparatively  little  objection  to  it.  Those 
who  knew  much  of  sanitary  work  were  aware  that  the 
lead-pipes  leading  from  the  water-closets  got  eaten 
through  ; holes  were  made  in  them,  and  it  could  not  be 
told  from  the  quality  of  the  lead  how  long  they  would 
last.  They  did  not  know  the  reason  why  certain  pipes 
should  be  eaten  away,  and  others  remain  whole.  It  was, 
therefore,  impossible  to  give  a certificate  to  the  effect 
that  the  house  would  be  in  good  condition  for  a certain 
number  of  years.  As  to  a house  being  put  in  the  first, 
second,  or  third  classes,  and  certified  accordingly,  he 
coffid  understand  that.  He  had  seen  a great  deal  of 
budding,  and  gave  evidence  before  the  House  of  Com- 
mons on  bad  building.  He  had  analysed  a large  number 
of  samples  of  mortar  used,  and  had  foimd  mortar,  even 
recently,  made  with  only  10  per  cent,  of  lime,  the 
greater  part  of  the  rest  being — he  would  not  say  rubbish, 
— after  Mr.  Cresswell’ s definition  of  the  word — but 
garden  mould,  or  something  no  better,  and  the  conse- 
quence was  the  houses  fell  down.  The  inspection  of 
these  things  was  entrusted  to  officials  appointed  by  the 
Metropolitan  Board  of  Works,  and  it  was  now  proposed 
to  appoint  others.  Were  they  to  have  one  set  of  men 
appointed  by  the  same  authority  to  supervise  the  other  ? 
He  could  not  agree  to  that ; you  must  find  some  other 
body. 

Mr.  Cresswell  said  they  were  the  district  officers. 

Dr.  Tripe  said  the  persons  to  superintend  the  drains 
were  persons  appointed  by  the  Vestries  and  Boards. 

Mr.  Collins  said  the  district  surveyors  were  appointed 
by  the  Metropolitan  Board  of  Works,  and  they  had 
nothing  to  do  with  the  drainage. 

Dr.  Tripe  said  that  was  exactly  what  he  meant.  The 
surveyors  appointed  by  the  Vestries  had  to  superintend 
the  drains,  and  the  district  surveyors  appointed  by  the 
Metropolitan  Board  of  Works  had  to  do  with  the  walls, 
the  dainp -proof  course,  the  foundations,  the  roof,  and 
other  things  of  that  kind.  The  water-closet  arrange- 
ments, and  all  works  connected  with  drainage,  are 
in  the  metropolis  under  the  control  of  the  Vestries  and 
District  Boards.  It  was  said  that  no  Vestry  or 
District  Board  had  any  regulations,  but  he  would  hand 
in  some,  framed  by  the  Hackney  Board,  showing  that 
one  Board,  at  any  rate,  had  regulations  concerning 
matters  of  drainage.  There  was  plenty  of  power,  in 
fact,  both  as  regards  district  sruweyors  and  surveyors  to 
Local  Boards,  to  prevent  bad  work.  They  could  require 
anything  reasonable  to  be  done,  as  the  bye-laws  of  the 


Metropolitan  Board  were  extremely  full  if  they  were 
properly  carried  out.  Por  what  reason  should  there  be 
any  addition  to  these,  or  why  should  a person  have 
perhaps  to  pay  again  the  officer  who  was  already  paid, 
to  see  that  things  were  properly  done  at  first.  As 
he  had  already  said,  he  had  analysed  mortar  con- 
taining only  10  per  cent,  of  lime,  which,  when  put 
into  the  crucible,  turned  red  from  the  quantity  of  clay 
it  contained.  That  was  not  in  accordance  with  the 
bye-laws  of  the  Metropolitan  Board.  He  had  ascer- 
tained the  quantity  of  organic  matter  in  it,  and,  when  | 
mortar  was  made  containing  organic  matter,  it  gave  off  i 
a smell  sometimes  for  six  months.  That  caused  a gradual  i 
crumbling  ; so  that,  although  apparently  good  and  j 
setting  well,  it  would  by  keeping,  even  in  a dry  room, 
in  the  com’se  of  time  become  perfectly  rotten.  This 
kind  of  mortar  is  used  to  a considerable  extent  by 
“Jerry”  builders.  He  quite  agreed  it  was  most 
important  that  persons  wanting  good  dwellings  should 
be  able  to  know  where  to  get  them ; but  here  was 
the  difficulty,  that  persons  must  be  engaged  al> 
mitio,  or  they  could  not  tell  what  was  underneath 
the  house,  and  whether  the  drains  were  put  in  in 
concrete  or  not.  In  Hackney,  every  drain  going  xmder  ' 
a house  within  three  feet  of  the  fioor  was  to  be  in 
concrete,  and  every  drain  was  supposed  to  be  examined, 
two  men  being  appointed  for  the  purpose  ; but,  of 
com’se,  he  did  not  know  that  they  did  do  so,  as  they 
were  not  under  his  control.  He  believed  that  every 
house,  so  far  as  the  drainage  was  concerned,  was 
examined ; but  he  could  not  say  what  was  done  with 
the  walls  and  foundations,  and  everything  of  that  kind. 
These  you  could  see  afterwards,  but  as  for  the  drainage, 
and  what  was  buried  under  the  ground,  you  could  not 
see  without  considerable  cost  and  trouble.  There- 
fore, in  order  to  carry  out  this  proposal,  there  might 
be  something  done  by  calling  the  attention  of  Ves- 
tries and  Boards  to  the  fact  that  they  had  full 
power  to  make  bye-laws — which  very  few  had 
done — and  to  insist  that  they  were  carried  out ; that 
no  drain  should  be  covered  over  without  the  surveyor 
or  his  representative  seeing  every  portion  of  them,  and 
that  every  drain  under  a house  was  laid  in  concrete. 

If  this  were  carried  out  properly,  they  would  not  hear 
so  much  as  they  did  about  bad  drains ; and  if  the  atten- 
tion of  the  Metropolitan  Board  of  Works  were  called  to 
bad  buildings,  whenever  they  were  seen  to  be  going  on; 
if  every  one  knew  the  law,  and  would  act  as  a kind  of 
inspector  in  the  matter,  they  would  get  better  buildings, 
and  even  such  a proposition  as  this  would  not  be  re- 
quired as  it  is  now.  He  strongly  supported  the  reso- 
lution, but  objected  to  the  new  officers  being  appointed 
by  the  Metropolitan  Board. 

Mr.  Nichols,  C.E.,  asked  for  some  further  explanation 
as  to  the  term  of  years. 

Mr  Alcoek  said,  supposing  the  inspection  took  place, 
everything  was  in  order,  and  the  certificate  granted  the 
house  was  A 1 ; and  then  suppose  a gentleman  came  in 
who  did  not  Like  the  arrangements  which  had  been  made, 
and  determined  ro  alter  them  very  materially,  and  made 
those  alterations  without  inspection,  where  was  the  value 
of  the  certificate,  and  how  could  that  be  rgulated  ? He 
sympathised  with  the  resolution,  but  thought  there  were 
many  difficulties  in  the  way. 

Dr.  Yeld  said,  suppose  a certificate  were  given,  and  a 
tenant  took  the  house,  and  subsequently  found  there  was 
a defect,  from  which  a member  of  his  family  took  typhoid 
fever,  what  remedy  would  he  have  against  the  man  who 
gave  the  certificate  ? ' 

Mr.  Cresswell  said,  as  to  the  term  of  years,  it 
was  only  detail ; and,  although  he  thought  it  im- 
portant, the  resolution  would  be  equally  good  ; 
without  it.  Ships  were  registered  for  a term  of 
years,  according  to  the  quality  of  the  timber  and  I 
character  of  the  work  bestowed  upon  them,  but  were  | 
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' afterwards  subjected  to  periodical  inspection  by  Lloyd’s 
I surveyors,  who  had  to  report  at  the  end  of  every  voyage 
I whether  the  ship  maintained  its  character.  It  was 
■ possible  a ship  might  have  gone  a -ground  without  the 
fact  being  communicated  to  the  underwriters  or  Lloyd’s, 

. because  it  was  not  considered  of  sufficient  importance, 
or  there  might  be  some  fraudulent  purpose  for  conceal- 
ing it.  To  keep  it  in  its  class  for  a term  of  years  they 
had  a certain  control  over  it ; it  was  for  the  interest  of 
the  owner  as  well  as  for  the  public  that  it  should  be 
so.  With  regard  to  houses,  they  wanted  to  acknowledge 
a principle,  and,  if  it  were  good,  to  ratify  it,  and  then 
to  get  the  benefit  of  the  collective  knowledge  and  ex- 
perience of  those  assembled,  so  as  to  improve  it.  He 
could  see  at  once  the  value  of  this  Conference,  because 
it  enabled  him,  not  only  to  learn  the  grooves  in  which 
men’s  minds  were  working,  but  to  be  prepared  for 
these  objections.  The  question  of  the  term  of  years  was 
merely  relative.  If,  as  Dr.  Tripe  said,  buildings  were 
very  badly  constructed  at  first,  and  the  mortar  itself 
only  lasted  three  or  four  years,  it  would  be  ascertained 
at  first  by  inspection,  and  the  probabilities  were  a 
certificate  would  only  be  made  for  two  or  three 
years.  If,  on  the  other  hand,  you  had  a house  like 
Lord  Spencer’s,  on  which  large  sums  of  money  had 
been  expended  to  make  it  quite  a palace  of  health,  very 
probably  the  inspector  would  grant  a certificate  for  a 
much  longer  term  of  years.  The  question  of  terms 
might  be  omitted  if  it  were  in  the  slightest  degree  a 
stumbling  block.  Mr.  Alcock  had  put  the  crucial  ques- 
tion as  to  what  remedy  you  had  if,  when  a house  had 
been  made  thoroughly  health -worthy,  a man  became  the 
tenant  who  destroyed  the  whole  of  that  work  to  satisfy 
some  crotchet  of  his  own.  The  remedy  was  to  send  him 
to  HanweU  by  Act  of  Parliament,  and  the  means  of 
discovering  whether  that  man  was  fit  for  HanweU  or 
not  were  at  hand.  In  a poUcy  of  insurance,  you  had 
first  a contract  between  the  underwriters  and  the 
owners,  which  was  very  simple,  but  on  the  back  of  that 
there  was  a long  list  of  closely  printed  conditions, 
which  made  that  which  was  simple  most  complex, 
and  defined,  according  to  the  requirements  of  the 
MercantUe  Marine,  and  the  experience  of  the  last  100 
years,  the  various  conditions  under  which  that  policy 
was  to  take  effect.  Now,  what  would  be  easier  than  to 
put  a condition  on  the  back  of  a certificate,  that  if  a man 
parted  with  a house  he  should  give  notice  to  the 
authority,  so  that  the  incoming  sane  man  should 
have  the  benefit  of  firrther  confirmation  of  it,  and 
that  the  insane  man  should  not  be  permitted  to 
work  his  wiU  to  the  detriment  of  the  public.  Then 
the  question  was,  what  remedy  would  you  have 
against  the  public  body,  by  way  of  compensation, 
if  a case  of  typhoid  fever  arose  in  a house  which 
had  been  certified.  If  there  had  been  some  hidden 
latent  defect  which  had  escaped  the  vigilance  of  a man, 
like  the  gentleman  who  put  the  question,  in  inspecting 
the  house,  there  would  be  the  same  remedy  as  a court  of 
law  gave  everybody,  or  the  Government  would  be  caUed 
upon  to  give  to  anybody  under  the  same  circumstances. 
If  you  could  show  that  it  was  wilful  negligence,  or  that 
the  public  body  employed  entirely  incompetent  men, 
the  Metropolitan  Board  of  Works,  unless  protected  by 
the  Act  which  would  bring  this  proposition  into  force, 
would  be  responsible  for  the  act  of  their  servant ; it 
would  be  just  as  responsible  as  any  other  public  body 
would  under  such  circumstances.  It  was  impossible  to 
alter  the  common  law  of  England,  but  if  there  were 
fear  or  apprehension  of  such  a state  of  things,  a pro- 
vision in  the  Act,  which,  he  trusted,  would  be  passed  in 
the  future,  might  easily  remedy  that.  You  would 
have  to  show  satisfactorily,  in  the  first  case,  that 
the^  typhoid  fever  arose  from  that  defect,  by 
calling  in  Dr.  Erankland  on  one  side,  with  his  germ 
theory,  and  Dr.  Tidy  on  the  other,  with  his  anti-germ 
theory,  or  any  of  the  eminent  men  he  saw  before  him, 
to  give  their  various  views  and  scientific  opinions  as  to 


the  origin  of  typhoid  fever,  and  he  could  fancy  that  an 
able  counsel  would  handle  that  before  a jury  with  some 
facility.  Then,  supposing  you  proved  it  was  typhoid 
fever  not  imported  from  another  house,  where  you  had 
been  dining  with  a friend  who  had  not  taken  the  same 
precautions  as  yourself,  you  would  still  have  to  prove 
it  was  a discoverable  defect.  The  law  books  were  f uU  of 
such  cases,  and  the  whole  question  would  turn  on  this, 
whether  it  was  wilful  default,  which  entitled  you  to 
redress  or  to  a remedy,  or  whether  it  was  one  of  those 
force  majeur  cases  of  which  they  heard  so  much,  which 
even  the  most  perfect  system  of  civilisation  must 
produce. 

Lord  Alfred  Churchill  said  amongst  the  very  valuable 
suggestions  which  arose  from  these  Conferences,  he 
thought  there  were  none  likely  to  perform  so  much  good 
as  this,  which  had  been  so  eloquently  propounded  by 
Mr.  Cress  well.  The  condition  of  people’s  dwellings 
really  lay  at  the  root  of  the  question  of  public  health. 
He  should  be  glad  himself,  as  soon  as  such  a thing 
became  law,  to  have  his  house  inspected,  and  to  get  a 
certificate  upon  it.  Four  or  five  years  ago  he  had  the 
drains  put  in  order,  and  should  have  been  glad  then  to 
have  got  a certificate  that  they  were  so.  Whilst  the 
work  was  in  progress,  he  casually  met  the  inspector  of 
the  district,  who  told  him  he  had  watched  the  laying  of 
the  drains,  and  he  said  he  was  very  glad  they  made  such 
a rule  that  the  drains  were  not  to  be  closed  in  until  they 
had  been  inspected.  The  inspector  said,  although  they 
did  in  his  case,  they  were  not  in  the  habit  of  doing  it  to 
everybody.  Now,  he  thought  it  was  absolutely  neces- 
sary that  it  should  be  done  in  the  case  of  every  house. 
With  regard  to  Dr.  Yeld’  squestion,  he  thought  the  health- 
worthiness  of  a house  depended  almost  entirely  upon 
the  system  of  drainage,  and  the  certificate  should  be 
that  the  house  was  examined  at  such  a date,  the  drains 
were  laid  according  to  the  most  scientific  methods  known 
at  the  date,  and  calculated  to  last  such  a time  ; not 
giving  any  certificate  of  health-worthiness,  because  that 
was  the  natural  result  of  good  drainage.  He  would 
suggest  that  the  certificate  should  be  in  the  form  that 
the  drains  themselves  were  constructed  in  a proper 
manner,  and  were  calculated  to  last  so  many  years.  He 
thought  the  drains  they  saw  yesterday  might  have  a 
certificate  A 1 for  100  years,  and  there  should  be  attached 
to  each  certificate  a complete  drawing  of  the  way  in 
which  the  drains  were  constructed,  in  the  same  way  as 
an  outline  of  the  property  was  generally  shown  on  the 
deed  of  conveyance. 

Mr.  Collins  asked  if  the  army  of  inspectors  necessary 
to  carry  out  this  suggested  work  of  inspection  had  been 
considered.  He  had  for  many  years  taken  a great 
interest  in  these  questions,  and  was  on  many  com- 
mittees in  the  parish  of  Paddington,  which  is  a very 
large  and  wealthy  portion  of  the  metropolis.  As  had 
before  been  mentioned,  he  considered  the  Metropolis 
Local  Management  Act  gave  all  the  power  necessary  to 
enable  Vestries  to  see  aU  that  Mr.  Cresswell  wished 
carried  into  effect ; but,  whenever  you  brought  such 
matters  forward,  a storm  was  at  once  raised  as  to  the 
large  amount  of  money  it  would  cost,  and  the  incubus 
it  would  be  on  the  ratepayers  in  order  to  get  such  a 
system  carried  out.  If  it  were  self-supporting — if  the 
public  were  so  alive  to  the  question  as  was  hinted — there 
was  nothing  at  all  to  prevent  them  obtaining,  without 
the  aid  of  the  Society  of  Arts,  without  the  assistance  of 
Government,  or  any  similar  means,  such  certificates  as 
were  referred  to.  There  were  many  gentlemen,  eminent 
in  their  profession,  quite  capable  of  giving  such  a cer- 
tificate. The  truth  was  that,  like  most  permissive 
legislation,  it  would  be  simply  a dead  letter  if  it  were 
passed.  There  were  very  few  people  who,  like  Earl 
Spencer,  could  afford  to  go  to  the  large  ex- 
pense which  such  a system  demanded.  He  could  only 
say,  from  his  own  experience  as  a sanitary  architect 
and  engineer,  that  he  had  always  found  that  when 
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mischief  was  discovered — as  during  the  prevalence  of 
fever — everybody  was  anxious  to  do  all  that  was 
requisite  with  regard  to  sanitary  improvement;  hut, 
the  moment  the  epidemic  passed  away,  there  was 
great  apathy,  and  very  little  was  carried  out.  This 
question  was  by  no  means  new.  At  the  meeting  of  the 
Social  Science  Association  held  at  Brighton  (to  the 
health  department  of  which  he  had  the  honour  of  being 
secretary)  this  subject  was  fully  discussed,  and  the  result 
of  it  was,  a large  number  of  circulars  were  sent  round  to 
the  different  sea-ports  and  towns,  for  the  purpose  of 
ascertaining  how  the  authorities  would  fall  in  with  views 
very  similar  to  these.  He  believed  400  or  500  circulars 
were  sent,  and  about  20  or  30  replies  only  were  received — 
showing  how  great  was  the  anxiety  on  the  part  of  the 
public  to  carry  out  such  a suggestion.  In  Edinburgh, 
Manchester,  and  Grlasgow,  companies  had  been  formed 
for  the  purpose  of  giving  such  certificates,  hut  he  did 
not  think  they  had  been  in  existence  more  than  one  or 
two  years,  and  therefore  it  would  be  difficrdt  to  say 
practically  how  far  they  had  succeeded,  but  he  should 
like  to  know  what  dividends  they  were  paying,  and  how 
far  the  sanitary  rules  laid  down  in  this  resolution  were 
found  beneficial.  He  thought  it  would  have  very  little 
effect  indeed.  If  a man  really  wanted  his  house  put  in 
proper  order  and  condition,  there  was  no  difficulty  in 
obtaining  such  a certificate ; and  if  the  Conference  wanted 
to  throw  the  onus  on  local  authorities,  he  was  perfectly 
certain  they  would  not  carry  it  out,  even  if  it  were  paid 
for.  He  should  like  to  say  a word  in  defence  of  his 
own  profession ; as  a district  surveyor  for  an  im- 
portant part  of  the  City  of  London.  The  Act  of 
Parliament  gave  no  option  to  the  district  surveyor 
(until  very  recently)  to  attend  to  sanitary  regulations, 
as  connected  with  the  building  operations  in  the 
metropolis.  His  duties  were  to  ascertain  that  the  walls 
were  built  of  sufficient  thickness,  and  that  certain  pre- 
cautions were  taken  with  regard  to  accident  by  fire. 
Recently,  and  after  an  enormous  amount  of  opposition, 
the  Act  having  been  passed  two  years,  certain  bye- 
laws had  come  into  operation  which  were  very  simnle 
indeed,  and  which,  by-and-bye,  people  would  'be 
astonished  to  find  had  taken  so  lengthened  a period  to 
adopt ; but  these  simply  provided  that  there  should 
be  damp-proof  courses  and  proper  foundations  to 
the  houses  ; and  therein  all  the  sanitary  bye-laws  of 
the  Board  of  Works  began  and  ended.  A great  many 
more  were  prepared,  but  there  were  so  many  objections 
raised,  and  selfish  interests  alarmed,  that  the  whole 
thing  threatened  to  collapse,  and  they  only  succeeded  in 
carrying  what  he  had  referred  to.  They  did  get,  it  was 
true,  a definition  of  mortar,  but  it  still  only  remained 
a definition  as  far  as  his  experience  went.  There  was 
the  greatest  possible  difficulty  in  obtaining  these  ‘ ‘ j erry’  ’ 
builders  to  perform  their  work  properly.  Even  if  this 
duty  of  giving  certificates  were  placed  in  the  hands  of  in- 
spectors of  health,  or  Vestries,  or  Local  Boards,  from  his 
knowledge  of  the  subject,  he  thought  there  would  always 
be  a certain  amount  of  suspicion  attaching  to  them.  The 
only  way  of  carrying  these  views  into  practical  effect 
was  to  get  the  public  mind  sufficiently  educated  to  the 
necessity  of  seeing  that  their  houses  were  fit  to  live  in, 
and  not  to  die  in ; and  then  they  would  take  proper 
means  of  availing  themselves  of  such  prof essional  assist- 
ance as  was  open  to  them,  in  order  to  insure  that  their 
houses  possessed  those  healthy  conditions  which  they 
desired. 

Mr.  Alcock  suggested,  as  an  amendment,  to  strike  out 
the  words,  “ health- worthiness  in  different  categories,” 
which  he  did  not  think  would  at  all  injure  the  effect  of 
the  resolution,  and  also  the  words,  “for  a term  of 
years.”  If  they  could  show  that  a house  was  built 
properly,  that  was  all  the  inspection  and  the  certificate 
need  show.  If  the  suggestion  thrown  out  by  Lord 
Alfred  ChurchiU  were  adopted,  that  would  meet  the 
difficulties  he  had  raised ; and  if  it  were  accompanied 
by  a plan  showing  the  drains,  closets,  and  gullies,  any- 


body looking  at  the  certificate,  and  seeing  the  plan 
could  see  whether  the  place  had  been  so  entirely 
altered  as  to  require  a further  inspection  and  ceifificate. 
There  was  nothing  more  necessary  than  for  the  owner 
of  a house,  or  the  sanitary  authority,  to  have  a plan  of 
the  drains  of  the  premises ; because  if  anything  went 
wrong,  as  a rule,  nobody  could  tell  where  the  drains 
were. 

Mr.  Cresswell  said  he  could  save  the  time  of  the  Con- 
ference by  at  once  accepting  the  suggestion.  The  words 
“ health-worthiness  ” was  only  used  as  an  illustration 
as  being  analogous  to  seaworthiness  in  a vessel ; it  was 
not  in  any  way  essential  to  the  proposition.  With  re- 
gard to  a plan  on  the  back  of  a certificate,  it  was  always 
intended  it  should  be  so,  and  it  was  one  of  the  most 
important  elements  of  the  whole  question. 

Dr.  Vacher  thought  the  words  “in  different  cate- 
gories ” should  come  out.  A house  was  sounder  other- 
wise, and  if  you  were  to  say  it  was  pretty  soimd,  or 
tolerably  sound,  or  tolerably  healthy,  it  would  mean 
nothing.  You  must  have  a minimum  standard  whether 
a house  was  healthy  or  not. 

Mr.  Owen  said  the  resolution  pointed  to  empowering 
the  Metropolitan  Board  of  Works  and  County  Boards  to 
undertake  this  duty,  but  would  not  be  expedient  to  in- 
clude the  municipal  authorities  of  cities. 

Mr.  Cresswell  said  of  course  that  was  for  Parliament 
to  decide.  All  he  wanted  was  a permissive  Act,  in  the 
first  place,  though  in  the  course  of  years  it  might  be 
made  compulsory,  as  was  the  case  in  all  legislation.  It 
would  be  simply  an  enabling  Act,  which  would  enable 
certain  bodies,  for  the  convenience  and  safety  of  the 
public,  to  issue  a certificate  of  fact,  about  which  there 
could  not  be  any  doubt. 

Mr.  Wakefield  was  entirely  in  favour  of  this  propo- 
sition. It  had  been  in  his  mind  many  years,  and  there 
was  no  way  of  getting  the  public  to  adopt  sanitary 
measures,  except  by  making  it  a question  of  self- 
interest.  You  could  not  do  it  in  any  other  way  but  by 
a system  of  certificate,  but  the  question  appeared  to  be 
surrounded  by  some  difficulty.  It  would  be  almost  too 
onerous  a duty  to  impose  upon  local  functionaries.  The 
task  would  be  so  invidious,  if  called  upon  to  withhold  a 
certificate,  the  withholding  of  which  would  be  to  inflict 
a serious  injury  on  the  proprietor,  that  there  would  be 
such  an  amount  of  pressure  brought  to  bear  on  the 
officers  as  would  be  hardly  fair  to  subject  them  to.  He 
could  not  see  his  way  out  of  it,  except  by  having  a 
special  officer  appointed  by  the  Local  Government 
Board  in  London,  and  even  an  officer  of  that  kind  ought 
to  be  bound  down  by  the  most  stringent  rules.  It  was 
not  only  the  drains,  but  the  walls  that  were  of  import- 
ance. It  was  impossible  to  have  a good  house  if  you 
had  lathe  and  plaister  in  it  at  all,  and  all  the  walls  should 
be  able  to  bear  a certain  amount  of  surface-pressure 
without  yielding.  If  a system  of  that  kind  could  be 
carried  out,  the  value  to  the  public  in  general  would  be 
incalculable.  Take  a case  for  instance  ; he  knew  a first- 
class  school,  where  the  children  of  noblemen  were  being 
educated,  where  typhoid  fever  broke  out  again  and 
again.  Nothing  wrong  could  be  discovered  in  the 
sewers,  but  on  examining  the  walls  it  was  found  that 
40  papers  had  been  pasted  one  upon  the  top  of  the  other, 
and,  in  fact,  two  large  waggon  loads  of  old  paper  was 
taken  away.  Lodging-houses  and  hotels,  again,  of 
superior  character,  would  be  very  glad  to  use  this 
system  as  a means  of  attracting  visitors. 

Dr.  Richardson  said  he  should  be  very  sorry  if  any- 
thing went  forth  from  that  Conference,  which  would  i 
lead  to  the  impression  that  the  adoption  of  the  reso- 
lution would  cause  those  difficulties,  which  Mr.  Cresswell 
had  spoken  of,  with  reference  to  the  different  views 
of  the  medical  profession  as  to  the  sources  of  fever, 
and  the  various  theories  which  were  now  put  for- 
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ward  to  explain  the  origin  of  that  disease.  If  the 
, litigation  spoken  of  were  to  be  the  necessary  re- 
sult of  passing  such  a clause  as  this,  the  cost  of  carry- 

I ing  out  such  inquiries  would  be  overwhelming.  In  fact, 
when  you  come  to  consider  the  question  of  the  origin  of 
typhoid  fever,  there  is  something  extremely  difficult 
in  the  analysis,  from  the  fact  that  the  most  careful  could 

I I not  arrive  at  a conclusion  in  many  cases.  Within  the 
last  three  days,  he  had  seen  a case  of  typhoid  in  a very 

I unhealthy  house ; and  no  doubt,  any  one  carelessly 

II  seeing  it,  would  immediately  say  that  the  cause  of  fever 
I was  in  the  house ; but  by  going  thoughtfully  into  the 
I history  of  the  person  previous  to  the  occurrence  of  the 
I disease,  it  was  perfectly  evident  that  he  was  miles  away 
: from  that  house  when  the  fever  was  contracted, 

and  merely  came  there  suffering  from  it.  These 
I difficulties  would  be  always  springing  uj),  and,  there- 
1 fore,  he  trusted  nothing  would  come  out  of  this  discus- 
sion  which  would  lead  the  public  to  the  conclusion  that 

I this  resolution  would  cause  legal  inquiries  of  that 

II  character.  He  quite  agreed  with  what  Lord  Alfred 
II  Churchill  said,  that  the  best  plan  would  be  that  there 

I should  be  a certificate  to  record  the  condition  of  the 

I I house  at  the  time  of  inquiry,  and  no  more,  so  that, 

1 1 whatever  might  occur  afterwards,  the  unhealthy  con- 
I dition  weuld  be  tra,oed  from  the  time  when  the  inspec- 

, tion  was  made.  One  other  point  must  be  impressed  on 
I all  governing  bodies  with  regard  to  carrying  out  such  a 
I ciause  ; \iz.,  that  there  should  be  some  distinct  set  of 
i'  rules  as  to  the  condition  of  a house,  which  rules  should 
I be  the  basis  on  which  reports  should  be  made.  If  it 
1 should  ever  fall  out  that  mere  individual  opinion  became 
[ the  expression  of  an  absolute  rule  that  was  to  be  acted 
1 upon  in  individual  cases,  there  would  be  as  much  con- 
I tention  as  if  a number  of  doctors  were  brought  into 
I Court  on  different  sides,  to  determine  the  origin  of  a 
I fever.  An  abstract  rule  should  be  laid  down,  on  which 
; certificates  could  be  based,  and  could,  in  course  of 
time,  be  changed,  either  say  at  the  end  of  5,  10,  lo,  or 
20  years,  when  something  new  had  been  truly  made  out, 
and  when  the  actual  condition  which  warranted  the 
granting  of  a certificate  would  have  to  be  changed. 
Meanwhile,  there  would  then  be  something  fixed  on 
Avhieh  inspectors  could  roly,  and  certain  data  given  to 
them  on  which  to  grant  the  certificate.  With  that 
feeling,  he  should  vote  for  the  resolution,  but  would 
strongly  recommend  that  the  suggestions  affieady  made 
should  be  carried  out.  He  was  a little  in  doubt 
about  Dr.  Vacher’s  suggestion  respecting  the  omission 
of  the  words  ‘ ‘ in  different  categories  ; ” on  the  whole, 
however,  he  thought  they  had  better  be  left  out. 

Mr.  Lovegrove  thought  it  expedient,  if  practicable,  to 
have  certificates  such  as  were  referred  to  in  this  resolu- 
tion, but  the  question  was  surrounded  with  difficulties. 
He  had  no  faith  whatever  in  any  ceilificate,  whether  it 
had  blue  or  red  ribbon  upon  it,  whether  a gilt  edge  or  not. 
What  was  wanted  was  more  than  thorough  supervision 
during  the  progress  of  the  works,  for  there  were  miles 
of  drains  which  appeared  on  the  face  of  them  perfectly 
sound,  but  which  possessed  qualities  of  unsoundness, 

' which  might  prove  after  ordinary  inspection  a great 
injury  to  the  inhabitants.  They  wanted,  if  they  could,  to 
get  hold  of  the  hand  from  which  they  could  obtain  sound 
I workmanship,  for  we  depend  more  on  the  hand  that 
1 works  than  upon  occasional  overlooking.  They  wanted 
I drains  laid  by  educated  workmen.  In  the  Hackney  dis- 
I trict,  the  Local  Board  executed  the  work  outside^  from 
the  sewer  to  the  area,  under  contract,  but  from  that  point 
underneath  the  houses  throughout  to  the  back,  the  work 
I was  executed  usually  by  the  builders.  Sometimes  there 
I were  as  many  as  five  or  six  different  workmen  engaged 
on  that  section  of  the  drain,  and  the  time  over  which 
I the  work  extended  would  be  from  one  month  to  seven  or 
I eight.  There  we  have  one  of  the  most  serious 
I difficulties  in  superintending  the  construction.  In  order 
[ to  insure  perfect  construction  of  the  drain,  the  whole 
of  the  work,  from  the  sewer  to  every  inlet,  should  ' 


be  executed  by  one,  and  a properly  constituted  authority, 
and  not  left  to  the  builders.  He  had  on  former  occasions 
referred  to  the  question  of  certified  workmen,  and  he 
thought  if  they  could  have  a class  of  workmen  educated 
to  do  tills  particular  work,  it  would  be  a step  in  the 
right  direction.  In  the  absence  of  that,  he  should  sug- 
gest that  the  whole  of  the  work  should  be  executed  by 
the  local  authorities  at  the  cost  of  the  owner,  but  he 
should  object  to  the  Metropolitan  Board  of  Works  being 
entrusted  with  the  power  of  surveying  the  work  done 
imdcr  the  local  authorities. 

Captain  Galton  thought  it  would  be  very  undesirable 
to  pass  any  resolution  which  would  not  be  of  a practical 
nature.  Although  he  entirely  sympathised  with  Mr. 
Cresswell  as  to  the  desirability  of  adopting  some  means 
for  securing  that  houses  should  be  constructed  in  a 
manner  which  should  insure  their  healthiness,  he  had 
very  grave  doubt  as  to  how  far  this  mode  of  effecting 
that  object  was  practicable.  It  went  to  the  extent  not 
merely  of  the  drains,  but  of  the  whole  sanitary  charac- 
ter of  the  houses ; it  included  the  nature  of  the  materials, 
the  walls,  the  ventilation,  and  the  mode  of  construction 
of  the  basement,  the  means  of  saying  that  the  house 
was  not  being  built  upon  a foundation  which  was  in 
itself  injurious  to  health,  as  the  foundations  of  so  many 
houses  in  London  were.  All  these  were  points  which, 
if  you  were  to  have  a certificate  of  healthiness  of  the 
dweUing’,  must  be  examined  into  by  the  authority  which 
was  to  deal  with  it.  It  seemed  to  him  it  would  be  far 
wiser  to  pass  a resolution  similar  to  what,  no  doubt, 
had  been  passed  before,  that  all  plans  of  drains,  and 
the  sanitary  appliances  of  all  dwellings,  as  well  as 
all  alterations  in  such  matters,  should  be  registered  at 
the  office  of  the  district  surveyor  or  Vestry,  and  that 
any  person  wisliing  to  take  a house  should  be  able  to 
examine  this  plan.  The  fact  was  that  the  arguments 
which  had  been  adduced  on  this  subject  pointed  really 
to  the  necessity  of  an  improved  education  of  the  whole 
nation  in  sanitary  matters;  it  was  that  only  which 
would  insure  a healthy  construction  of  houses.  It  seemed 
to  him  that  it  was  going  entirely  beyond  the  powers 
of  any  body  which  could  be  found,  to  compel  people  who 
did  not  appreciate  the  value  of  sanitary  appliances  to 
adopt  them.  Nothing  could  explain  this  so  well  as  the 
speech  of  Mr.  Wakefield.  He  argued  that  what  was 
wanted  was  that  every  detail  of  the  house  construction 
should  be  subjected  to  some  G-overnment  authority,  but 
that  was  an  absolute  impractibility,  and,  consequently, 
a redticUo  ad  absurdum  of  the  argument.  What  they 
had  to  aim  at  was  to  educate  the  nation  in  sanitary 
matters,  for  until  you  had  done  that  you  never  could 
have  really  healthy  houses. 

Mr.  Rogers  Field  entirely  concurred  with  Captain 
Galton.  He  thought  the  resolution,  as  it  stood,  could 
not  possibly  work.  It  referred  to  certificates  for  old 
houses  as  well  as  new  houses  ; but  he  was  quite  certain 
that  certificates  could  not  be  given  for  old  houses.  The 
amount  of  investigation  which  would  be  required,  if  the 
certificate  was  to  be  worth  anything,  would  be  enormous, 
because,  in  an  old  house,  you  must  examine  everything, 
open  everything,  and  search  everything;  if  you  did  not, 
you  would  be  certain  to  miss  something  which  was 
very  faulty.  With  new  houses  it  was  different,  but 
then  they  came  to  what  Dr.  Richardson  had  said,  you 
wanted,  first  of  aU,  a standard  to  work  by ; and,  at 
the  present  moment,  they  had  not  got  that  in  the 
metropolis.  You  might  go  with  a scheme  of  sanitary 
arrangements  for  a house,  proposing  what  every  man 
who  had  studied  the  subject  woffid  agree  was  the  right 
system,  but  the  Vestry  woidd  very  likely  think  dif- 
ferently. The  question  of  cutting  off  the  house  from 
the  sewer  by  a ventilated  trap,  or  man-hole,  was  most 
important  from  a sanitary  point  of  view  ; but,  when  he 
proposed  to  do  that,  one  of  the  West-end  London 
Vestries  said  “No,”  and  raised  all  sorts  of  difficulties. 
Until  this  state  of  things  was  remedied  with  the 
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Vestries,  it  was  impossible  to  go  any  further.  If 
proper  bye-laws  for  house  drainage  were  introduced, 
you  might  have  a certificate  saying  that  the  bye-laws 
were  complied  with ; but,  unless  it  were  done  in  that 
way,  you  would  get  into  difficulties. 

The  Chairman  said  they  had  already  assumed  that 
such  powers  should  be  taken. 

Mr  Eogers  Field  said  then  you  came  to  this  point : 
What  was  proposed  here  was  that  the  Metropolitan 
Board  should  issue  these  certificates ; but,  surely,  they 
ought  to  be  issued  by  the  same  body  who  was  re- 
sponsible for  the  bye-laws,  the  body  which  would  have 
to  make  the  bye-laws  ; that  is  to  say,  the  District 
Board,  or  Vestry,  as  the  case  might  be.  He  did  not 
think  it  would  do  to  have  certain  bye-laws  made  by  the 
Vestry,  and  the  Metropolitan  Board  to  come  in  and  see 
whether  they  were  carried  out. 

Dr.  Bond  said  the  last  speaker  and  Captain  Calton 
appeared  to  overlook  the  fact  that  these  certificates 
should  be  certificates  of  fact,  as  to  the  actual  construc- 
tive details  of  those  parts  of  the  edifice  which  were  in- 
cluded in  the  certificates.  He  apprehended  they  should 
be  so  drawn  that  they  should  include  all  the  principal 
points  to  which  reference  had  been  made ; but,  where  the 
person  certifying  was  unable  to  ascertain  what  was  the 
nature  of  the  particular  construction,  he  would  simply 
fill  it  up  by  an  entry  “ no  information,”  or  something 
of  that  kind.  With  reference  to  the  objection  that  Mr. 
Field  had  made,  that  such  certificates  could  only  be  ob- 
tained at  a cost  which  was  prohibitory,  that  was  simply 
a question  for  the  owner  or  occupier  of  the  house  ; it 
was  a question  of  demand  and  supply.  If  they  wanted 
that  which  could  only  be  obtained  at  a cost  which  they 
could  not  pay,  they  must  do  without  it.  There  was  no 
scheme  worth  anything  which  had  not  a difficulty  con- 
nected with  it,  but  they  were  all  agreed  that  the  advan- 
tages were  so  great  that  it  was  at  least  worth  while  to 
make  the  experiment,  and,  as  so  much  of  our  sanitary 
legislation  had  been  tentative  in  its  character  at  first, 
and  experimental,  so  as  to  give  local  authorities  the 
opportunity  of  ascertaining  practically  whether  the 
ideas,  which  were  at  first  theoretical,  were  really 
practically,  this  was  also  one  of  those  cases  in 
which  this  permissive  power  should  be  given. 
There  was  only  one  point  of  difficulty,  and  that  was 
there  might  be  a great  practical  difficulty  in  operating 
over  such  a large  district  as  a county,  unless  the 
authorities  had  power  to  appoint  as  many  officers  as 
might  be  necessary.  He  had  been  instrumental  in 
establishing  an  association  of  this  kind  in  Gloucester, 
but  it  did  not  work  quite  so  satisfactorily  as  it  might, 
because  the  place  was  not  large  enough  to  support  it. 

The  Chairman  said  he  had  made  some  verbal  altera- 
tions in  the  resolution,  which  he  thought  would  improve 
it,  and  it  would  now  read  as  follows  : — 

“ That  it  is  expedient  that  the  local  authorities  should 
be  empowered  by  the  Legislature  to  make  provision  for 
the  inspection  of  dwellings  on  a defined  system,  upon 
application  being  made  by  the  owners  thereof ; and  to 
grant  certificates,  according  to  the  perfection  of  sanitary 
equipment  and  fitness  for  habitation  of  such  dwellings, 
accompanied  by  plans  of  drains,  closets,  and  gullies,  &c. ; 
and  to  determine  the  scale  of  fees  to  be  paid  for  such  in- 
spection during  construction  and  repair  or  otherwise, 
and  also  upon  delivery  to  the  applicant  of  the  certificate 
awarded  to  such  dwelling.” 

Mr.  Smallpeice,  C.E.,  said  nothing  had  been  said  as 
to  the  men  who  were  to  be  appointed  inspectors,  and 
what  qualifications  they  should  possess  for  their  office. 
The  Public  Health  Act  gave  power  to  urban  and  rural 
sanitary  authorities  to  make  bye-laws  containing 
every  provision  required  in  this  proposition.  It 
empowered  them  to  appoint  inspectors  or  surveyors, 
to  see  that  those  laws  and  bye-laws  were  carried  out, 


but  there  was  no  qualification  required  for  those  sur-  | 
veyors.  He  had  a letter  some  time  ago  from  Sir  John  i 
Lambert,  stating  that  there  was  no  quahfication  ii 
required  by  the  Local  Government  Board  for  a coimtry 
surveyor,  any  more  than  the  Guardians  might  require . In  ' 
London,  every  district  surveyor  had  to  undergo  a special  : 
examination,  and  show  that  he  was  fitted,  before  he  coffid  I 
obtain  the  office,  but  in  the  coimtry  any  person  who  ■ 
could  get  a majority  of  the  Guardians  was  appointed.  ! 
Now,  it  was  evident  that  a certificate  would  be  valueless  I 
unless  the  surveyor  had  undergone  some  examination  as  i 
to  his  qualification  to  perform  his  duties. 

Mr.  Pearce  thought  this  resolution  was  not  calcu-  i 
lated  to  remedy  the  evils  complained  of,  yet  it  was  | 
likely  to  be  operative  to  a considerable  extent  in  deter-  i 
ring  builders  from  putting  such  bad  workmanship  and  i 
materials  into  houses  as  they  had  been  in  the  habit  of  | 
doing ; therefore,  apart  from  the  benefit  which  would  i 
accrue  to  those  who  might  be  fortunate  to  live  in  a i 
house  certified  to  be  healthy,  its  indirect  influence  would  | 
be  very  great  in  removing  many  of  the  evils  from  which  I 
they  at  present  suffered.  Some  houses  which  were  con-  , 
demned  as  being  absolutely  unhealthy  had  been  con-  i 
structed  under  inspection,  both  as  to  materials  and  i 
workmanship  employed  ; it  should  be  made  more  of  a ; 
reality.  He  spoke  on  behalf  of  house  occupiers  and 
owners,  and  thought  it  would  be  lamentable  to  have  to 
leave  this  question  until  the  public  generally  were 
educated  in  sanitary  science.  As  a rule,  house  occupiers 
could  not  give  much  attention  to  this  matter.  Houses 
were  largely  built  by  speculative  builders,  who  were 
merely  anxious  to  get  them  up,  certified  to  be  habitable, 
and  sell  them,  and  the  public  looked  to  the  authorities 
to  protect  them  against  these  evils. 

General  Cotton,  referring  to  Captain  Galton’s  remark, 
that  little  could  be  done  until  the  nation  were  educated 
in  sanitary  matters,  said  he  could  imagine  nothing  so 
instructive  as  these  certificates  handed  from  one  to 
another,  and  compared  with  one  another,  showing  why 
one  house  was  A 1 and  another  B 2. 

The  Chairman  said  he  was  sometimes  told  by  his 
friends  that  he  had  something  of  the  judicial  element 
in  him,  that  he  did  not  go  to  extremes;  but,  upon 
this  subject,  he  went  further  than  the  resolution.  He 
supported  the  resolution,  because  he  agreed  with  Dr. 
Bond  that  it  was  a good  tentative  educational  way  of 
going  to  work.  It  pointed  out  the  functions  and  duties 
of  local  sanitary  authorities,  and  the  obligation  they  had 
undertaken  with  regard  to  the  ratepayers  of  the  district 
who  supported  them,  and  whose  actions  they,  in  some 
respects,  controlled  in  the  building  of  the  houses. 
The  local  sanitary  authority  made  bye-laws,  and 
the  duty  imposed  upon  it — as  it  assumed  to  itself  the 
right  of  laying  down  rules  as  to  the  materials  of  which 
houses  should  be  bruit,  the  method  of  construction, 
and  so  on — placed  it  before  the  ratepayers  as  a body 
which  existed,  amongst  other  things,  for  the  purpose 
of  securing  healthy  dwellings,  at  any  rate  in  future. 
That  was  the  duty  imposed  upon  it,  and  the  duty  which 
it  had  taken  upon  itself  to  carry  it  out.  Now,  taking 
the  question  of  drainage,  the  local  authority  constructed 
a sewer,  and  told  the  house  owner  to  drain  into  it,  and 
they  had  already  ar  ved  at  the  view  that  every  local 
authority  ought  to  have  at  least  as  much  power  as  the 
Commissioners  of  Sewers  had  in  the  City  of  London, 
because  if  the  local  authority  constructed  the  sewer,  and 
told  the  owner  to  drain  into  it,  it  was  on  the  ground 
that  it  had  a right  to  compel  the  owner  to  dispose  of  the 
excreta  of  his  house,  and  send  them  down  the  drain  to 
be  carried  away,  so  as  not  to  be  a nuisance  either  to 
those  in  the  house,  or  in  the  neighbourhood.  On  the 
other  hand,  their  obligation  was  not  to  send  back  sewer 
gas  into  the  house  ; but  the  local  authority  could  not 
fulfil  that  implied  contract  unless  it  had  control,  first  of 
all,  over  the  conjunction  of  the  drain  with  the  sewer  just 
I outside  the  house ; and,  secondly,  it  conld  not  fully  fulfil 
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that  contract  unless  it  had  some  knowledge  and  super- 
vision over  the  drains  and  similar  arrangements  of  the 
house.  The  same  remarks  applied  to  the  supply  of 
water  and  gas.  In  many  towns  these  were  supplied  by 
local  authorities,  and  where  they  were  not,  they  were 
supplied  by  companies  by  virtue  of  law,  but  it  was 
surely  part  of  the  duty  of  the  local  authority,  or  it 
should  be,  to  see  that  water  and  gas  were  supplied  under 
conditions  which  were  consistent  with  the  health  of  the 
popidation.  Practically  speaking,  what  a condition  of 
utter  helplessness  were  people  in  when  taking  a house. 
Take  an  inhabitant  of  South  Kensington,  it  was  a 
matter  of  notoriety  that  a man  might  go  and  buy,  or 
take  for  a long  term  of  years,  a house,  and  he 
had  no  guarantee  that  there  was  any  connection 
between  the  drain  and  sewer  at  all ; and  in  many 
cases,  even  after  the  experience  of  illness  and  death 
in  the  house,  he  had  at  great  expense  to  have  the 
floor  and  basement  of  the  house  taken  up,  and 
then  to  have  the  road  taken  up  to  the  sewer  in  the 
middle,  and  find  there  was  positively  no  connection  at 
all  between  the  house  drain  and  the  sewer  itself.  That 
was  too  dangerous  a state  of  things  to  be  permitted, 
and  it  was  part  of  the  duty  of  the  authority  to 
prevent  the  possibility  of  such  a fraud.  If  you  had 
introduced  in  the  house  drains  or  water  supply,  or 
, anything  of  the  kind,  as  covered  work,  you  were  at 
the  mercy  of  your  tradesmen ; you  had  no  plans,  you 
did  not  know  anything  about  drains,  the  pipes  all  over 
the  house  were  left  out  of  view,  there  were  no  means  of 
knowing  where  they  were,  so  that  the  householder, 

I whatever  his  general  education  and  intelligence,  was 
I helpless  in  the  hands  of  the  tradespeople  who  lived  by 
j this  kind  of  work.  He  was  prepared  to  go  to  this 
I extent,  when  he  introduced  the  original  Local  Grovem- 
ment  Act.  There  was  one  whole  chapter  which  he  had 
to  put  aside  in  order  to  pass  the  machinery  of  the  Act, 
which  was  most  important,  and,  amongst  those  clauses 
which  he  was  gradually  gathering  together,  there  was 
one  which  no  one  had  the  courage  to  propose  except 
himself,  but  he  was  to  have  been  allowed  to  propose  it 
on  his  own  responsibility.  He  called  it  in  his  own 
mind  the  Florence  Nightingale  clause,  because  he  had 
some  conversation  with  the  lady  on  these  subjects  which 
impressed  him  very  much.  She  presented  to  him  what 
was  at  the  time  a new  view,  and  it  struck  him  immensely. 
The  ordinary  view  was  that  an  Englishman’s  house  was 
his  castle,  and  the  idea  was,  do  not  let  the  local  officer 
come  into  the  house,  keep  him  outside  ; let  him  attend 
to  the  sewers  and  drams,  but  he  has  no  right  to  come 
into  the  house.  Miss  Nightingale  said  it  was  not  a ques- 
tion of  right,  but  of  duty  ; I,  as  owner  or  occupier,  or 
any  person  who  proposes  to  buy,  want  to  know  whether 
a house  is  healthy ; some  inconvenience  occurs,  some 
evidence  of  its  imperfection  and  unhealthiness,  and  I 
want  to  find  out  what  it  is ; I cannot  find  it  out  by 
going  to  the  local  tradesman  ; very  likely  he  is  ignorant, 
or,  at  any  rate,  he  will  make  a job  of  it,  and  that  will  be 
the  whole  of  his  object.  I ought  to  be  able  to  go  to  the 
local  authority,  and  say  it  is  your  function  and  your 
duty  to  look  after  the  health  worthiness  of  this  house. 
You  compel  me  to  drain  into  your  sewer,  and  you  are 
boimd  to  future  occupants  of  the  house  to  show  them  by 
plans  the  nature  of  the  connectioi"  between  the  drains  and 
he  sewers.  The  same  remark  would  apply  to  the  supply 
of  gas  and  water,  because  the  imperfect  supply  of  gas 
and  water  have  a great  influence  on  health.  In  his 
opinion,  therefore,  in  future  it  would  be  advisable  and 
perfectly  just,  to  throw  on  sanitary  authorities  the  duty 
of  preserving  plans  of  all  these  communications  between 
the  interior  and  the  exterior  of  the  house.  He  did  not 
at  all  mind  their  making  some  reasonable  charge  to 
cover  the  expense,  but  it  ought  to  be  considered  as  part 
of  their  duty  in  the  future  to  do  so.  In  the  meantime, 
he  thought  Mr.  Cresswell’s  suggestion,  and  the  altera- 
tions which  had  been  made,  were  very  useful  and  worthy 
of  adoption ; it  was  simply  permissive,  and  though  he  was 


not  very  fond  of  permissive  legislation,  it  was  some- 
times not  a bad  mode  of  leading  the  way.  It  was  of  an 
educational  character,  and  might  be  followed  by 
something  stronger  and  more  compulsory  in  future. 

The  resolution,  as  amended,  was  then  put,  and  carried 
unanimously. 

The  Chairman  then  invited  discussion  on  head  4 — 
“Further  suggestions  by  sanitary  authorities.” 

Mr.  Alcock  said  there  was  one  point  he  wished  to  say 
a word  or  two  upon— the  question  of  the  limitation  of 
time  for  interference  by  the  sanitary  authorities  in  con- 
nection with  the  Public  Health  Act.  They  were  now 
limited  to  six  months  within  the  time  of  the  offence 
charged  having  arisen,  but  experience  showed  that  very 
frequently,  in  consequence  of  that  clause,  they  were 
unable  to  proceed  at  aU,  because  the  six  months  had 
elapsed,  or  very  nearly  so,  before  any  intimation  of  an 
offence  having  been  committed  was  conveyed  to  the 
sanitary  authority.  He  would  move,  therefore,  that  it 
was  desirable  to  amend  Section  252  of  the  Public  Health 
Act,  1875,  so  as  to  extend  the  time  for  taking  proceed- 
ings to  twelve  months  or  two  years  after  the  committal 
of  an  offence,  or  at  least  six  months  after  the  offence 
was  discovered,  and  brought  to  the  notice  of  the 
authorities. 

The  Chairman  said  he  thought  that  would  be  at  once 
agreed  to,  and  the  resolution  having  been  put,  was 
carried  unanimously. 

Mr.  Parrish  said  by  the  Public  Health  Act,  section 
70,  bye-laws  might  be  issued  by  local  authorities 
regulating  houses  let  in  lodgings. 

The  Chairman  said  he  was  afraid  there  would  not  be 
time  to  discuss  this  matter,  especially  as  he  had  a few 
words  to  say  which  he  thought  would  be  important. 
He  would  not  detain  the  meeting  by  recapitulating 
what  they  had  done,  but  he  did  not  think  they  would 
have  been  found  to  have  lost  anything  by  the  discretion 
which  they  had  exercised,  and  in  his  opinion,  the  out- 
come of  this  Conference  would,  at  least,  be  equal  in 
value  to  any  which  had  preceded  it.  What  he  wanted 
to  say  was,  they  ought  to  think  about  the  future.  They 
had  had  five  Conferences,  and  the  question  was  whether 
they  should  in  futm’e  have  a Conference  annually  or 
occasionally.  He  had  been  considering  the  question 
the  last  two  days,  and  had  come  to  this  conclusion. 
During  this  five  years,  they  had  discussed  from  a 
sanitary,  and,  from  a practical  point  of  view,  the 
sanitary  legislation  of  the  time ; they  had  pointed  out 
many  blots,  and  he  did  not  think  it  would  be  advisable 
to  continue  to  meet  ’annually,  for  the  sake  simply  of 
proposing  amendments  of  the  clauses  or  sections 
of  the  Public  Health  Act,  because  they  were  not  like 
a committee  which  sat  from  day  to  day,  until  it  had 
exhausted  every  clause  of  the  Act.  By  a natural  pro- 
cess, their  views  were  very  much  enlarged,  as  he  had 
before  explained.  They  had  begun  with  the  sewage  of 
towns,  and  gradually,  and  almost  imperceptibly  found 
their  views  widening,  imtil  they  at  last  had  come  to 
consider  the  whole  scheme  and  system  of  local  govern- 
ment, and  the  imperial  supervision  of  the  system. 
What  was  their  position  with  reference  to  legislation 
at  this  moment  ? The  Public  Health  Act,  and  others 
concerning  the  public  health,  no  doubt  wanted  practical 
revision  ; but  when  that  would  take  place,  it  was  very 
difficult  to  say,  because  legislation,  with  the  increasing 
complexity  of  the  laws  of  society,  became  more  difficult 
from  year  to  year.  But  with  regard  to  the  ques- 
tion of  practical  amendments  in  tlie  sanitary  laws, 
his  view  would  be,  that  the  Conference  should  be  called 
together  again  as  soon  as  there  was  a prospect  of  legis- 
lation of  that  kind  ; that  might  be  as  soon  as  a Bill  of 
that  nature  was  laid  on  the  table  of  the  House ; but 
without  some  basis  of  the  kind  to  work  upon,  it  would 
hardly  be  worth  while  to  come  together,  and  perhaps 
lessen  the  effect  of  what  they  had  been  doing  by  these 
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imnuter  criticisms  from  year  to  year.  But  there  was 
the  larger  question  of  this  reconstruction,  so  to  say,  of 
local  government.  Upon  that  they  had  made  their 
remarks,  and  of  which  they  must  not  lose  sight ; hut 
with  regard  -to  that,  also,  he  did  not  think  they 
could  serve  their  own  purpose  simply  by  repeating 
their  blows  from  year  to  year.  They  had  a new 
Government.  The  old  Government  came  in  with  the 
intention  of  passing  the  County  Boards  Bill,  and  the 
present  Government  inherited  that  obligation  from  the 
antecedent  Liberal  Government  six  or  seven  years  ago, 
and  was  bound  to  deal  with  the  question  as  soon  as 
some  still  more  urgent  questions  were  disposed  of.  His 
view  was  that,  under  these  circumstances,  the  wisest 
course  would  be  to  leave  it  to  the  Council  of  the  Society 
of  Arts  to  consider  when  this  Conference  should  be  called 
together ; with  this  intimation,  that  they  ought  to 
summon  it  again  as  soon  as  a Government  measure  of 
sufficient  importance,  either  on  details  or  on  this  larger 
subject  of  local  government,  was  placed  before  the 
House  of  Commons  and  the  country.  Holding  that 
opinion,  he  had  put  into  form  a resolution,  which  he 
begged  to  propose,  “That  the  Society  of  Ao-ts  be 
requested  to  call  this  Conference  together  again  when 
they  deem  it  advisable,  and  specially  to  consider  such 
advisability  when  a Government  measure  is  brought 
in  to  create  County  Boards,  or  otherwise  to  deal  with 
the  question  of  local  government.” 

.‘Mr.  Alcock  seconded  the  motion.  Whilst  agreeing 
with  the  Chairman’s  views,  he  wished  to  add  that  the 
exhibition  of  sanitary  appliances  downstairs  was  rather 
cramped ; and,  although  they  might  not  hold  the  Con- 
ference annually,  there  were  a large  number  of  gentle- 
men connected  with  sanitary  matters  who  came  up  to 
London  every  year  on  Parliamentary  and  other  business, 
and  it  would  be  very  well  if  they  could  have  such  an 
exhibition  of  sanitary  appliances  every  year,  in  a place 
rather  more  commodious  than  the  present.  He  had 
never  visited  one  of  these  exhibitions  without  learning 
something. 

The  Secretary  said  the  only  reason  why  the  exhibition 
was  put  in  that  confined  space  was  because  it  was  utterly 
impossible  to  get  any  larger  place  near  at  hand. 

Mr.  Collins  said  there  were  two  other  institutions, 
having  cognate  objects,  who  watched  over  this  matter, 
and  they  would  be  only  too  glad  to  call  the  attention  of 
the  Society  of  Arts  whenever  occasion  required,  and  he 
had  no  doubt  the  Society  of  Aarts  would  assist  by  sum- 
moning a similar  Conference. 

The  resolution  was  then  put  and  carried. 

Lord  Alfred  Churchill  moved  that  the  best  thanks  of 
the  meeting  be  accorded  to  the  Eight  Hon.  James 
Stansfeld,  M.P.,  for  so  ably  presiding  over  the  Confer- 
ence. They  were  singularly  fortunate  in  having  secured 
his  services,  for,  having  been  President  of  the  Local 
Government  Board,  there  was  no  one  more  able,  by 
his  knowledge  of  the  question,  to  take  this  subject  in 
hand. 

The  resolution  having  been  passed  unanimously, 

The  Chairman  said  he  was  exceedingly  obliged  for  the 
compliment.  This  was  the  fifth  occasion  on  wliich  he  had 
presided,  and  he  could  not  have  done  so  without  having 
benefited  himself  by  that  educational  process.  He  was 
glad  to  find  that  he  had  occupied  the  chair  at  all  to 
the  satisfaction  of  the  meeting,  and  although  he  did 
not  propose  these  Conferences  should  be  annual,  he  did 
not  believe  he  had  seen  the  last  of  them  ; and  he  could 
only  say  that,  when  the  occasion  came  for  the  next 
Conference,  if  they  desired  his  services,  they  would  be 
entirely  at  their  disposal. 

On  Monday,  June  14th,  a public  meeting  of 
the  Sanitary  Section  was  held  in  the  Eooms  of 
the  Society,  at  12  noon,  Edwin  Chadwick,  C.B., 


Vice-President  of  the  Society,  in  the  chair,  when 
the  evidence  on  House  Drainage  in  London  given 
before  the  Committee  of  the  Section  by  Messrs. 
W.  Eassie,  Eogers  Field,  and  E.  P.  Griffith,  was 
discussed.  The  report  of  the  evidence  and  of  the 
discussion  will  be  published  in  the  pamphlet  con- 
taining the  Eeport  of  the  Conference  on  Public 
Health,  which  will  be  ready  shortly. 


GENERAL  NOTES. 


Melbourne  Exhibition. — On  the  recommendation  of 
the  Executive  Committee  of  the  Royal  Commission,  the 
President,  H.R.H.  the  Prince  of  Wales,  has  heen  pleased  to 
appoint  Colonel  Sir  Herbert  Sandford,  R.A.,  to  be  the  official 
representative  of  the  Royal  Commission  at  the  Melbourne 
Exhibition,  which  opens  on  the  1st  of  October  next. 

New  use  for  the  Telephone. — To  avoid  the  evil  of 
having  to  cut  and  splice  a telegraph  cable  unnecessarily, 
as  when  several  lie  close  together  and  one  only  is  faulty,  it 
is  now  suggested  to  employ  the  telephone  on  an  auxiliary 
parallel  wire,  in  which  the  induction  may  be  sufficiently 
strong  to  enable  the  electricians  in  charge  to  read  the 
signals  which  may  be  sent  into  the  cable,  and  so  identify  it. 

Population  of  England  and  Wales.— A paper  “On 
the  Increase  of  Population  in  England  and  Wales,”  was 
read  by  Mr.  R,  Price  Williams  on  the  15th  ult.,  before  the 
Statistical  Society,  in  which  he  pointed  out  that  the  total 
increase  of  the  population  of  England  and  Wales  during  the 
whole  of  the  last  century,  was  only  3,417,536,  the  average 
decennial  rate  of  increase  being  5 per  cent.,  whereas  during 
the  present  century,  up  to  1871,  there  was  an  increase  of 
nearly  14  millions,  the  average  decennial  rate  of  increase 
being  over  14  per  cent.  The  rate  of  increase  in  the  decade 
1811-21,  was  the  maximum  attained  in  this  century,  viz.,  18 
per  cent.,  as  from  that  period  down  to  the  census  of  1861, 
the  rate  of  increase  of  the  population  had  continuously 
diminished.  He  observed  that  a great  increase  of  the  popu- 
lation took  place  at  the  time  when  steam  power  began  to  be 
used  for  manufacturing  purposes,  and  while  tbe  towns 
increased,  the  rural  districts  were  found  to  diminish.  Mr. 
Williams  estimates  that  the  population  of  England  and 
Wales,  by  the  census  of  1881,  will  be  25,735,900.  In  the 
case  of  the  population  of  London,  the  decrements  were  very 
slight  indeed,  showing  that  it  had  not  reached  that  declining 
stage  in  the  rate  of  its  increase  long  since  arrived  at  in 
the  case  of  Liverpool,  Manchester,„and  many  other  large 
towns.  The  population  of  London  had  increased  from 
958,863  in  1801,  to  3,251,913  in  1871.  He  did  not  think 
there  was  sufficient  data  for  estimating  the  future  increase  of 
the  population  of  London  for  any  lengthened  period,  and  he 
regarded  as  unreliable  the  enormous  estimates  which  had 
recently  appeared  in  connection  with  the  question  of  the 
metropolis,  where  the  population  in  the  course  of  the  next 
century  was  estimated  at  over  17  millions. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  will  be  published  shortly, 
price  Is. 

Applications  for  copies  of  the  Eeport  should  be 
addressed  to  the  Secretary. 


MEMBERS’  SUBSCRIPTIONS. 

The  Midsummer  subscriptions  are  HOW  due. 
Cheques  or  Post-office  orders  for  the  above  should 
be  made  payable  to  H.  T.  Wood,  or  order,  crossed 
“ Ooutts  and  Co.^’ 
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Johv^street,  Adelphif  London,  W.G. 


PROCEEDINGS  OF  THE  SOCIETY. 


EXAMINATIONS,  1880. 

The  list  of  successful  Candidates  in  the  Examina- 
tions for  the  present  year  has  been  printed,  and  is 
forwarded  to  the  Institutions  in  Union  with  the 
present  number  of  the  Journal.  Copies  will  also  be 
sent  to  the  various  Local  Boards  for  the  successful 
candidates. 


NATIONAL  INSURANCE. 

A Lecture  on  the  subject  of  “National  In- 
surance” was  delivered  before  the  Society,  by  the 
Rev.  W.  L.  Blackley,  M.A.,  on  Wednesday  last, 
14th  inst.,  at  3 p.m.,  the  Earl  of  Shaftesbury, 
K.G.,  in  the  chair.  A report  of  the  Lecture  and 
discussion  will  be  printed  in  the  next  number  of 
the  Journal. 


CENSUS  OF  1881. 

The  following  memorial  has  been  sent  by  the 
Council  to  the  President  of  the  Local  Government 
Board ; — 

To  THE  Right  Hoxoueahle  J.  D.  Dodson,  M.P., 
Peesedent  of  the  LocAii  Govebnment  Boaed. 

The  Memorial  of  the  Council  of  the  Society  of  for  the 

Encouragement  of  Arts ^ Manufactures,  and  Commerce. 

Respectfully  Sheweth, — 

That  the  Council  are  of  opinion  that  the  results  of  the 
Census,  which  will  he  held  in  1881,  might  he  pubhshed 
after  a much  shorter  intei^'-al  than  is  usually  the  case. 

The  Council  would  respectfully  suggest  that  the  duty 
of  calculating  the  results,  and  preparing  the  returns 
upon  them,  might  be  devolved  upon  the  local  authorities, 
such  as  Superintendent  Registrars,  instead  of  upon  the 
central  office. 

The  Council  believe  that,  by  this  measure — a measure 
which  they  imderstand  is  already  employed  in  some 
foreign  coimtries — much  greater  speed  in  publishing 
the  results  would  be  obtained. 

The  Council  feel  strongly  that  the  delay,  which,  in 
some  cases,  amoimts  to  three  years,  before  the  various 
statistics  are  published,  greatly  diminishes  the  value  of 
such  statistics,  especially  when  it  is  remembered  that, 
during  this  long  interval,  changes  have  taken  place 
which,  in  many  instances,  render  the  statistics  them- 
selves entirely  valueless  for  many  purposes. 


And  your  memorialists  will  ever  pray,  &c. 

Signed  on  behalf  of  the  Council  of  the  Society  for 
the  Encouragement  of  Arts,  Manufactures,  and 
Commerce,  this  fourteenth  day  of  July,  1880. 
Peedeeicx  J.  Beamwell,  Chairman  of  the  Council. 
H.  Teueman  Wood,  Secretary. 


The  following  address  has  been  received  by  the 
Council  from  Edwin  Chadwick,  C.B.,  Vice- 
President  of  the  Society  : — 

To  the  Council  of  the  Society  of  Arts. 

My  Lords  and  Gentlemen, 

I have  felt  myself  obliged,  at  much  incon- 
venience, to  comply  with  the  requests  made  to  me 
to  enter  into  the  subject  of  census  enumerations 
of  the  population,  and  to  state  my  experiences  and 
observations  in  relation  to  them. 

I presume  that  you  will  come  to  the  conclusion 
that  for  good  public  administration,  local  as  well 
as  central,  good  public  account-keeping  is  needed, 
as  for  private  account-keeping,  and  for  the  pro- 
gress of  arts,  manufactures,  and  commerce,  there 
are  required  periodical  “ stock-takings,”  or  accounts 
of  the  productive  and  non-productive  forces  to  be 
dealt  with.  Accordingly,  the  census  enumerations 
are  to  be  regarded  as  stock-takings,  in  which,  as 
experience  shows,  important  amendments,  to  be 
hereinafter  specified,  are  needed. 

Basis  of  Census  talcing  in  Conditions  of  Local 
A dministration. 

At  the  periods  of  the  first  census  enumerations 
in  1801,  1811,  1821,  and  1830,  the  only  general 
local  administrative  unit  to  be  dealt  with  in 
Englane  and  Wales  was  the  parish;  and  the  chief 
administrator  of  that  unit  was,  in  general,  the 
unpaid  overseer,  and  that  overseer  was  usually,  in 
the  rural  districts,  a farmer,  and  in  the  larger 
proportion  of  urban  districts  a small  shopkeeper. 
Their  own  account  keeping,  when  they  did  keep 
accounts,  was  usually  of  a very  low  order.  It  was 
fomid,  under  the  Poor-law  Commission  of  Inquiry, 
that  a larger  proportion  of  the  farmer  overseers 
then  might  be  supposed  to  keep  no  accounts  of  their 
own  whatsoever.  When  any  returns  or  accounts 
were  required,  the  parish  schoolmaster  was  called 
in.  In  many  parishes  there  were  actually  no  ac- 
count-books kept.  We  had  brought  to  us,  as  the 
accounts,  in  one  instance  a pair  of  the  overseer’s 
(the  farmer’s)  old  boots ; in  one  boot  he  put  all  the 
bills,  and,  in  the  other  boot,  all  the  receipts  he 
got ; and  the  contents  of  these  boots  constituted 
the  parish  accounts.  In  such  common  conditions 
of  the  then  general  local  administrative  unit,  the 
first  census  enumerations  were  taken.  They  were 
obtained  by  Mr.  Rickman,  the  Clerk  Assistant  to 
the  House  of  Commons,  with  the  authority  of  the 
House.  He  was  obhged  to  invoke  the  assistance 
of  all  the  parish  clergy  in  getting  out  the  enumera- 
tions of  the  particulars  required,  and  mainly 
with  their  aid,  the  enumerations  were  obtained 
locally,  and  passably  well ; considering  the  con- 
ditions. But  the  enumerations  were  sent  up  to  the 
central  office  in  London,  where  they  were  summa- 
rised imder  Mr.  Rickman’s  supervision,  by  an 
organised  body  of  clerks.  And  this  work  of  sum- 
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marising  up  to  the  last  census  has  been  continued 
to  be  centralised  in  London,  there  to  be  worked 
out  by  about  a hundred  clerks,  who  are  occupied 
nearly  three  years  in  the  completion  of  the  work, 
at  grievous  expense  of  its  accuracy,  most  of  it, 
beyond  the  mere  enumeration  of  the  population, 
being  in  great  part  practically  worthless.  And  this 
has  been  continued,  notwithstanding  the  constitu- 
tion of  a new  local  administrative  unit  (the  Union), 
competent  to  collect  local  information  better,  and 
also  to  act  upon  that  information  within  itself,  for 
the  advantage  of  those  whose  affairs  are  adminis- 
tered by  that  unit,  and  for  the  exercise  of  new 
functions  required  in  their  behalf. 


New 


Conditions  of  Literate  Local  AdministroMon 
and  Accountability. 

To  stay  the  enormous  waste  and  malversation  of  the 
unpaid — and  commonly  illiterate — parish  officers, 
the  first  thing  proposed  to  be  done,  under  a new 
system,  was  to  impose  a system  of  accountability 
on  them,  and  to  this  end  the  first  measure  proposed 
was  to  appoint  a large  system  of  audit  of  public  ac- 
counts by  public  auditors,  at  an  expense  of  upwards 
of  half  a million  per  annum;  and  this  measure  was 
supported,  at  first,  by  Mr.  Senior,  as  it  was  held 
that  no  reform  could  be  effected  until  proper 
uniform  and  reliable  accounts  could  be  established. 
But  my  colleagues  of  the  Poor-law  Commission  of 
Inquiry  unanimously  agreed  with  me  that  it  would 
be  futile  to  attempt  to  enforce  account-keeping 
— still  less,  statistical  returns — upon  uueducated 
parish  officers ; and  that,  to  obtain  these  and  other 
large  objects  of  local  administration,  we  must  get 
everywhere  an  enlarged  administrative  area — an 
area  sufficiently  large  to  maintain  competent  paid 
clerks  and  other  paid  administrative  officers. 
Hence,  in  fact,  chiefly  for  this  object,  the  adoption 
of  the  new  administrative  unit,  ‘ ‘ the  TJnion,  ” which 
gained  for  the  first  time  a properly  qualified  clerk 
and  other  locally  trained  officers,  and  a systematised 
set  of  accounts,  including  provision  for  statistical 
returns,  in  keeping  which  they  were  exercised  and 
checked  by  professional  auditors.  I got  provision 
made  for  the  registration  of  the  causes  as  well  as 
the  fact  of  death,  and  the  books  ordered  to  be 
kept  by  the  Union  Medical  Officers  were  provided 
with  entries  for  data  for  statistical  returns  of  sick 
ness  as  well  of  deaths.  For  the  administrative  areas 
of  16,000parishes,  there  were  thenceforth  substituted 
620  Unions,  and  as  many  superintendent  registrars, 
each,  usually,  with  a private  clerk ; and,  besides 
these,  there  are  270  schoolmasters,  1,600  collectors 
of  poor’s  rates,  1,300  relieving  officers,  and  3,300 
qualified  medical  officers,  out  of  a total  number  of 

18.000  paid  officers  acting  in  substitution  of  the 

16.000  unpaid  parish  officers.  I take  occasion  to 
mention,  by  the  way,  that  all  the  Union-paid 
services  were  denounced  at  the  time  as  extrava- 
gances. They  have  now  been  proved,  however 
halting  the  administration  may  yet  be,  to  have 
been  the  means  of  great  economies.  At  present,  to 
the  extent  of  fully  one -third  of  the  previous 
average  expenditure  out  of  the  rates  concurrently, 
with  advances  of  wages  and  rents,  and,  I believe, 
with  the  possibility  of  considerable  further  im- 
provement. But,  in  respect  to  the  census,  I can- 
not stay  to  account  for  the  fact — how  it  has 
happened  that  the  practice  of  centralising  the 
work  of  summarising  the  census  returns,  com- 


menced originally  of  necessity  in  the  period  of 
what  may  be  called  illiterate  local  service, 
has  been  allowed  to  be  continued  during  the 
succeeding  period  of  literate  and  competent  local 
service  now  existing.  But  I venture  to  say  that, 
by  the  600  superintendent  registrars,  with  their 
clerks,  and  the  assistance  they  may  obtain,  by 
payment  as  night  work,  from  the  men  of  the 
Union  establishments,  including  the  registrars 
themselves,  the  returns  may  be  better  summarised 
than  they  have  been  by  the  hundred  clerks  work- 
ing at  the  central  office,  and  completed  in  three 
months,  instead  of  in  three  years.  Surely,  the 
pay  of  any  one  clerk,  working  for  36  months  at 
the  central  office,  may  be  applied  to  paying  36 
clerks  working  one  month  at  piecework  in  the 
locality,  where  it  would  be  done  better,  as  there 
j immediate  means  there  of  local  information 


which  are  not  possessed  at  the  central  office. 


Actual  Practice  of  Local  Summarising. 


In  consequence,  in  great  part,  of  the  defects 
of  the  previous  census,  it  has  been  necessary, 
in  the  Education  Department,  to  take  con- 
tinued census  enumerations  of  the  great  mass 
of  the  juvenile  population  by  house-to-house 
visitations.  The  London  School  Board  has 
a special  statistical  department,  under  the  direc- 
tion of  an  able  statistical  officer,  to  direct  house- 
to-house  inquiries  and  enumerations.  The  chief 
department  at  the  Home-office,  for  the  regulation 
of  the  labour  of  young  children,  has  a constant 
house-to-house  inquiry  and  enumeration  of  the 
children  under  the  protected  ages  going  on  in  the 
metropolis,  and  in  the  more  densely  populated 
districts ; and  in  these  several  instances  the  local 
enumerations  are  all  summarised  locally,  and,  I 
am  assured,  summarised  satisfactorily.  The  Statis- 
tical Department  of  the  Board  of  Trade,  under 
the  able  direction  of  Mr.  Giffen,  beside  returns  of 
the  shipping  and  emigrants,  has  the  annual  agri- 
cultural returns  of  the  farms  and  the  acreage 
occupied  by  forty-seven  millions  of  cattle,  aU  of 
which  are  enumerated  and  summarised  locally  and 
satisfactorily,  and  got  out  in  three  months.  If  these 
enumerations  were  summarised  centrally  in  the 
metropolis,  the  expense  of  time  would  be  inordinate, 
and  the  objects  of  the  statistics  largely  frustrated. 
In  France,  the  population  enumerations  are  sum- 
marised by  the  secretaries  of  the  mairies ; and  I 
will  show  why  the  like  course  should  be  adopted 
here,  and  why  the  returns  should  be  made  more 
carefully  and  also  extended,  and  the  officers 
exercised  in  making  them  for  the  improvement  of 
the  local  administration. 


Of  Need  of  Lm;provements,  Specially  for  Sanitation. 

Deserving  for  the  present  the  statement  of  the 
additions  to  the  returns  required  for  the  progress 
of  arts,  manufactures,  and  commerce,  I beg  to 
submit  those  required  for  sanitation,  and  also  for 
insurances  against  excessive  sickness  and  mortality. 
For  these  it  is  requisite  that  the  enumeration  of 
the  chief  classes  of  the  population  should  be 
taken  as  closely,  particularly,  and  accurately 
as  possible,  not  only  as  to  places,  but  as  to 
occupations,  that  the  experiences  as  to  sickness 
and  death  incident  to  those  persons  and  places 
may  be  compared  with  the  present  numbers  of 
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living  persons  of  the  same  occupations,  and  the 
same  ages,  and  the  same  places,  for  the  formation 
of  safe  insurance  tables.  Between  the  wage 

(classes  in  one  sort  of  manufacture  in  a rural 
district,  with  comparatively  good  cottages,  and 
the  wage  classes  of  the  same  occupation  living  in  a 
' crowded  urban  district,  and  in  worse  sanitary  con- 
, dition,  I have  found  differences  in  health  of  from 
I one-fourth  to  one-third.  The  eyes  of  journeymen 
( tailors  working  in  the  crowded  shops  of  towns  are 
. stated  to  last  only  twenty  years,  whilst  the  eyes 
h of  tailors  working  in  small  shops  in  the  rural 
P districts  last  thirty  years.  Wide  averages  between 
I such  conditions  are  evidently  misleading  in  the 

kway  of  excess  or  deficiency  for  the  purpose  of  tables 
of  insurance  or  allowances  in  cases  of  disability. 

I For  a presidential  address  at  the  Sanitary  Congress, 
held  at  Stafford,  I obtained,  not  from  the  registra- 
I tion  of  the  locality,  but  from  the  Begistrar- 
General’s  office  in  London,  the  returns  of  the  chief 
causes  of  deaths  which  had  occurred  in  one  year, 
in  the  chief  wage  classes  in  the  county,  which 
yielded  very  important  indications  for  accurate 
conclusions.  I should  have  got  out  the  ages  of 
the  living  operatives  of  these  classes,  amongst 
whom  the  deaths  occurred,  but  they  were  not  to 
be  obtained  in  the  locality.  They  were  not  known 
as  they  should  be  by  the  officers  of  health ; and  as 
enumerated  nine  years  before,  in  the  census  re- 
turns, they  w’ould  have  been  inexact  to  an  extent 
that  would  have  rendered  them  widely  misleading. 
Changes  in  numbers  and  in  localities  of  employ- 
ment are  now  taking  place  in  the  rural  districts,  at 
accelerated  rates,  which  it  will  be  found  of  import- 
ance to  note.  Besides,  the  changes  by  migration, 
from  one  district  to  another,  there  are  large 
changes  going  on  by  emigration.  Between  the 
time  of  the  last  census  enumeration,  and  the  time 
of  the  publication  of  the  results,  an  emigration 
of  nearly  three-quarters  of  a million  would  have 
occurred,  and  at  the  conclusion  of  the  decade  of 
nearly  two  millions. 

Considerable  extensions  of  the  headings  of  the 
census,  and  closer  local  summaries  are  needed  for  the 
aid  and  direction  of  the  special  service  of  Officers  of 
Health.  Thus  the  death-rates  in  particular  locali- 
ties, sub-districts,  or  streets  of  urban  unions, 
are  known  to  be  excessively  heavy.  But  the 
pressure  of  the  lethal  causes  upon  those  localities 
cannot  be  determined  even  approximately,  without 
some  knowledge  of  the  population  within  them ; 
neither  can  the  results  of  the  expenditure  on  works, 
such  as  drainage  works,  be  ascertained,  except  most 
vaguely  and  imperfectly,  without  a knowledge  of 
the  numbers  living  there.  In  one  district  in 
London,  the  sewers  of  several  miles  of  street  have 
been  converted  from  sewers  of  deposit  or  self- 
extended  cesspools,  giving  off  noxious  emana- 
tions into  all  the  adjoining  houses,  into  self- 
cleansing channels.  But  there  being  no  sum- 
maries taken  of  the  numbers  of  inhabitants  there, 
the  results  of  the  alterations  which  were  expected 
to  be  most  important  could  not  be  ascertained. 
Dr.  Hardwicke,  the  Coroner  for  Middlesex, 
representing  the  difficulties  he  was  under,  as 
Medical  Officer  of  Health,  for  the  great  parish  of 
Paddington,  says : — 

“ It  is  to  be  revetted  that  returns  of  the  decennial 
census  when  published  will  not  give  more  precise  infor- 


mation of  streets,  or  groups  of  streets,  or  certain  well- 
defined  districts  of  large  towns  throughout  the  kingdom. 
A correct  official  return  as  to  the  density  of  population, 
the  housing  of  people  in  certain  streets^  their  ages,  and 
occupations  are  all  very  essential  data  for  every  local 
officer  of  health,  enabling  him  for  the  efficient  discharge 
of  his  duties  to  compare  the  prevalence  of  disease  and 
death  in  different  places,  and  under  various  social  con- 
ditions. I have  endeavoured  to  supply  this  desideratum, 
by  ascertaining  the  population  of  all  the  streets  and 
places  in  this  parish  for  future  reference  ; and  I have 
studied  the  composition  of  certain  streets  in  particular, 
where  the  information  is  likely  to  be  utilised  for  future 
sanitary  work. 

“ The  census  returns  in  the  present  form  apply  only 
to  registration  districts,  sub -districts,  or  ecclesiastical 
districts,  and  where  a parish  like  Paddington  is  large, 
but  still  forming  only  a part  of  another  district,  viz., 
Kensington,  the  information  is  too  vague,  and  must  be 
in  a separate  form  for  special  use. 

“The  different  ways  in  which  the  metropolis  has 
become  divided  for  various  purposes  are  such  as  tend  to 
complicate  the  working  out  of  statistical  results.  The 
registration  districts,  or  a sub -district,  taken  as  the  unit 
or  basis  having  well-known  population,  births,  deaths, , 
&c.,  are  scarcely  ever  in  uniformity  with  districts  defined 
for  other  purposes. 

‘ ‘ The  borough  boundary,  for  example,  does  not  corres- 
pond with  a School  Board  district ; the  Post-office  and 
police  have  districts  at  variance ; the  parish,  with  its 
division  into  wards,  under  the  Metropolis  Local 
Management  Act,  does  not  correspond  with  either  of 
the  above,  nor  with  the  sub -registration  districts, 
having  known  populations.  Ecclesiastical  districts 
appear  to  be  best  defined,  and  are  selected  for  some 
reason  for  census  districts. 

“The  Poor-law  medical  districts  again,  and  the 
vaccination  districts,  also  differ,  so  that  it  becomes 
difficult  to  compare  one  set  of  facts  with  another. 

‘ ‘ The  births  and  deaths,  the  number  of  houses  and 
people,  the  number  of  males  and  females  at  given 
ages,  or  of  any  particular  trade,  the  number  of  paupers, 
prisoners,  lunatics,  sick  in  hospitals  in  any  one  or  7uore  of 
these  districts  ought  to  be  more  readily  accessible  to  the 
public  authorities,  and  capable  at  any  time  of  being 
utilised  for  statistical  information  when  discussing 
questions  bearing  upon  the  local  taxation,  the  water 
supply,  the  gas,  or  other  purposes.” 

He  showed  that  whilst  in  one  part  of  his  district,, 
the  most  well-to-do  there,  were  in  the  largest  houses, 
about  nine  persons  to  each  house ; in  another  part 
there  were  smaller  houses  with  one  family  in  each 
room,  and  14  to  24  in  each  small  house.  He  says, 
“ Some  streets  have  a very  high  death-rate,  as  high 
as  even  40,  while  other  streets  are  as  low  as  7‘5.” 

Error  Latent  in  Generalities. 

In  sanitary  science  the  errors  in  generalities  are  the 
most  fatally  disastrous,  because,  by  obscuring  and 
shielding  the  bad,  they  mislead  efforts  to  improve. 
It  is  the  particular  streets,  or  blocks  of  buildings, 
with  a double  or  threefold  mortality — the  fever 
nests — which  require  to  be  discriminated  and  closely 
examined.  I have  got  examinations  made  of  some 
of  them  as  to  their  cost  to  the  rates  in  pauperism 
and  in  crime,  as  well  as  in  sickness,  and  it  was 
evident  that  when  all  the  costs  were  taken  into 
account,  it  would  be  remunerative  to  the  public  to 
pay  for  their  removal.  It  is  important  to  have 
distinguished  those  streets  where  a single  family 
occupies  only  one  room,  as  also  those  rural  districts 
where  the  population  have  only  single-roomed 
tenements,  or  mud  hovels.  I append  an  example 
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got  out  from  the  census  for  Ireland,  of  the  train 
of  moral  consequences,  that  are  found  to  he  attend- 
ant on  such  conditions.  Such  particulars  serve  to 
indicate  the  objective  points  of  service,  and  to 
economise  effort.  In  the  Indian  sanitary  service  it 
has  been  found  the  best  to  deal  with  particular 
cases  indicated  by  detailed  statistics  rather  than 
to  base  direct  action  upon  wide  averages  and 
general  principles  to  which  the  local  authorities 
have  not  been  accustomed  to  consider  or  apply. 
The  dealing  with  one  particular  case  gives  a point 
dJappui  for  the  next,  and  so  on.  By  this  course,  the 
'death-rates  in  particular  buildings  have  been  got 
at  and  reduced  in  India,  which  could  not  have 
been  done  from  wide  general  averages. 

Mr.  Taylor,  the  Medical  Officer  of  Liverpool, 
in  a note  to  me,  observes  that  “week  by  week 
returns  are  published  of  the  rate  of  mortality  in 
the  different  cities  and  towns,  the  population 
being  estimated  on  the  rate  of  increase  between 
1861  and  1871.  This  may  be  correct  in  the  aggre- 
gate ; but  when  each  town  is  taken  repeatedly  it 
is  far  from  the  fact,  and  it  has  always  been  so  in 
Liverpool.  It  is  nothing  more  than  a rough 
guess.”  Heavy  epidemic  visitations  on  the 
poorest  districts  are  presented  as  inconsiderable 
variations  of  mortality  when  spread  over  large 
populations. 

Mr.  Welton,  who  is  known  to  statisticians  by 
his  able  papers  on  population  questions,  ex- 
presses his  entire  concurrence  in  the  objections 
made  to  the  mode  in  which  the  returns  are  now 
got  out ; and  the  belief  “ that  local  work  might  be 
relied  upon  with  great  advantage  for  the  early 
and  efficient  tabulation  of  census  results,  and  in 
deploring  the  manner  in  which,  by  delays  in  their 
publication,  these  results  are  allowed  to  become 
obsolete  before  they  are  available.”  He  thinks 
‘ the  condensed  tablets  of  occupations  in  registra- 
: ( 1 districts  published  in  the  1871  census  volumes 
(absolutely  worthless.”  I have  also  found  them 
so. 

Examples  of  Local  Changes  going  on  in  Populations, 

and  Inaccuracies  produced  hy  Delays  in  getting 

out  Census  Returns, 

However  complete  the  house-to-house  enumera- 
tions, and  however  complete  the  summaries  may 
be  made,  in  the  central  department  they  are  ren- 
dered seriously  inexact— and,  indeed,  to  a great 
extent,  worthless — by  the  great  length  of  time 
occupied  in  getting  them  out,  i.e.,  two  and  three 
years.  People  are  unaware  of  the  extent  of  change 
always  going  on  in  industrial  communities.  In 
the  City  of  London,  the  change  of  firms  and  occu- 
pations, according  to  a highly  competent  electoral 
agent,  who  would  be  trusted  by  all  parties,  is  no 
less  than  24  per  cent,  annually ; thus,  from  the 
time  of  taking  the  census  enumeration  of  the 
■occupations  to  the  time  of  its  publication,  there 
would  be  a change  of  upwards  of  70  per  cent.  So 
great  has  been  the  change  there  that,  I believe, 
there  is  not  now  a single  resident  Alderman,  or 
past  or  present  Mayor ; all  have  quitted  the  area 
of  their  jurisdictions  and  service  for  the  suburbs. 
The  like  changes  are  going  on  in  Manchester,  and, 
I believe,  ui  other  cities  ; much  under  the  impulse, 
of  seeking  relief  from  the  unsanitary  conditions 
of  the  urban  unsanitary  administrations.  Mr. 
Kelly  informs  me  that  the  changes  in  the  suburbs, 


in  houses  of  upwards  of  fifty  pounds  per  annum 
of  rental,  amount  to  twenty  per  cent,  per  annum. 
In  the  central  districts,  he  finds  the  changes  in  the 
trades  amount  to  about  ten  per  cent.  In  the 
counties  he  has  to  make  about  the  same  extent  of  ' 
change  required  for  his  directories.  All  the  names  t 
in  his  great  but  accurate  London  Directory,  up-  |i 
wards  of  200,000  annually,  are  collected  in  three  | 
months  by  forty  men.  The  changes  of  residence  i 
amongst  the  workpeople  are  even  greater,  of  which  I i 
append  examples,  which  were  obtained  thirty  years  i 
ago,  but  will,  I expect,  be  exceeded  at  the  present  i 
time — the  changes  of  residence  being  governed  i 
chiefly  by  changes  of  manufactories,  and  of  demands  I 
for  labour ; added  to  these,  however,  were  the 
changes  arising  from  emigration,  which,  among  ; 
us,  diminish  largely  the  exactitude  of  a decennial : 
census.  Mr.  Welton  have  shown  that  the  losses  ' 
of  population  by  emigration  have  been  greater  in  I 
several  counties  than  the  losses  by  deaths. 

The  deficiencies  of  the  knowledge  of  which  the 
local  authorities  should  possess  for  their  adminis-  | 
tration  is  deplorable.  To  take  the  example  of  the 
foremost  municipality  in  the  Empire,  the  Corpo- 
ration of  the  City  of  London — at  present  the 
fortieth  part  in  number  of  the  metropolis — it  will 
know  the  numbers  of  its  population  as  ascertained 
at  the  last  census  ten  years  ago.  But  it  does  not 
know  its  increments  or  decrements  since  then, 
so  as  to  appreciate  the  influence  of  past  legisla- 
tion or  administration.  It  has  not  known  the 
numbers  of  the  chief  classes  of  society  within  the 
City,  nor  the  increments  or  the  decrements 
peculiar  to  each,  nor  the  health  and  strength, 
nor  the  ages  of  the  living,  or  the  sickness  and 
death-rates,  nor  the  amount  of  destitution  be- 
longing to  such  class,  nor  the  demands  from  it 
for  relief  from  the  rates,  or  from  its  charitable 
endowments.  The  number  of  the  living  of 
each  occupation  was  enumerated  in  the  census, ' 
but  has  not  been  distributed  to  the  municipahty  ^ 
to  which  they  belong.  It  could  not  know,  or  at  1 
leastuntil  the  recent  school  census,  itcould  not  know  , 
the  numbers  and  the  ages  of  the  children  of  each  ; 
class,  or  of  the  provision  for  their  education,  or  for  ; 
their  physical  or  mental  training,  what  becomes  | 
of  them,  or  their  increments  or  decrements,  or  r 
the  precise  demands  in  respect  to  them,  forj 
guiding  the  application  of  its  past  educational^ 
endowments.  That  topic  in  the  City  is,  indeed,  the  ji 
subject  of  a special  investigation,  by  a Commission  i 
of  Inquiry  there,  whose  work,  I expect,  will  be  i 
impeded  by  the  absence  of  information  from  any 
detailed  local  census.  ' 

A Lord  Mayor  may  have  some  notion  of  the  frag- 
ment of  the  City — the  ward  which  he  represents  as : 
an  Alderman,  but  it  would  astonish  foreigners  if 
they  were  made  aware  of  the  very  inexact  and 
vague  knowledge  he  must  have  of  the  chief 
elements,  the  number  and  condition  of  the  popula-  i 
tion  over  whose  administrative  affairs  he  presides, 
but  amongst  whom,  as  a rule,  he  no  longer  lives 
when  out  of  office.  And  I expect  it  will  be  found 
much  the  same  in  respect  to  the  municipal  govern- 
ments of  Manchester,  Liverpool,  and  other  large 
provincial  cities. 

Deficiencies  of  the  New  Administrative  Unit,  the 
Union  in  Account-keeping  and  Stock-taking. 

Even  yet,  there  is  serious  deficiency  of  informa-|| 
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tion  pervading  even  the  new  unit  of  local  adminis- 
tration overlapping  the  municipality — the  Union, 
with  its  new  functions,  sanitary  and  educational, 
and  others  continually  added  to  it,  requiring 
systematised  information  for  their  safe,  efficient, 
and  economical  exercise.  Soon  after  the  institu- 
tion of  the  Unions,  they  were  provided  with  the 
best  systematised  accounts  of  money  received  and 
expended,  and  audits  were  regularly  held  by 
special  auditors,  to  insure  their  being  correctly 
kept.  But  systematised  provision  has  yet  to  be 
made  of  comparative  information  for  their  guidance 
to  show  clearly  how,  and  upon  what  conditions,  the 
moneys  entrusted  to  them  may  be  economically 
andefficiently  applied.  To  this  end  the  information 
specified,  as  obtainable  in  good  statistical  accounts, 
would  be  largely  contributory.  Such  information 
would  inform  them,  not  only  of  their  positive,  but 
of  their  relative,  positions  in  each  branch  of 
administration,  of  which  they  usually  know 
I nothing.  In  a great  number  of  Unions,  their 
administration  of  money  for  the  relief  of  desti- 
: tution  is  deemed  passably  and  positively  good, 

^ whilst  by  reference  to  other  actual  standards, 
what  may  be  sho^vn  to  be  perniciously  in  excess 
by  one-half,  or,  amounting  in  the  aggregate,  to 
between  three  or  four  millions  per  annum.  In 
sanitary  administration,  the  condition  of  a place, 
as  a result  of  a heavy  expenditure,  is  made  out  to 
be  good  by  reference  to  other  places  which  are 
worse.  Thus,  London — where  upwards  of  seven- 
teen thousand  persons  (according  to  a low  standard) 
fall  victims  to  clearly  preventable  diseases — is 
called  “ the  healthiest  capital  in  the  world,”  as  a 
reason  for  an  excessive  unproductive  expenditure, 
because  the  sanitary  conditions  of  other  capitals 
are  worse,  and  their  death-rates  even  heavier. 

Conclusion  as  to  the  Localisation  of  Summaries  of 
Census  Enumerations. 

On  such  experiences  as  those  cited,  as  to  the 
success,  under  good  organisation,  of  local  sum- 
marising, in  speed  and  efficiency,  it  may  be  confi- 
dently submitted  that  the  employment  of  some 
hundreds  of  clerks  for  three  years  at  the  central 
department,  to  complete  the  work  of  summarising 
the  local  enumerations  under  all  their  heads, 
may  now  be  advantageously  dispensed  with;  and 
that  the  work  may  now  properly  be  charged  on 
the  new  local  administrative  unit,  the  Union,  or  on  its 
chief  officer,  the  clerk  and  superintendent  registrar 
(of  whom  there  are  627);  charging  upon  him,  with 
his  89  assistants,  the  responsibility  of  accomplishing 
the  work  in  a given  time,  and  at  a fixed  charge, 
with  such  assistance  as  he  may  get  from  what  may 
be  called  his  staff  of  officers,  working  extra  time  for 
the  occasion,  at  night  work  with  extra  pay.  From 
those  out  of  whom  the  clerks,  as  superintendent  re- 
gistrars, make  selections  for  their  service,  efficient 
aid  may  doubtless  be  obtained.  There  are,  besides, 
250  Union  school  teachers,  1,600  rate  collectors,  and 
1,300  relieving  officers.  From  some  3,300  medical 
officers  of  health,  information  and  aid  may  be  ex- 
pected on  the  points  bearing  on  sanitation.  The 
public  services  of  all  these  officers  are  under  the 
control  of  the  Local  Government  Board.  From  some 
29  of  them,  the  mean  staff  of  each  Union,  it  is  to  be 
expected  there  would  be  little  difficulty  for 
the  superintendent  registrar  to  get  the  compe- 


tent aid  he  would  require.  Exercised  as  most  o 
that  staff  is  in  account  keeping  on  system  and 
with  the  check  of  an  audit,  as  also  in  summarising 
with  speed  electoral  returns  under  numerous 
headings,  it  may  be  assumed  that  they  are  of 
equal,  not  to  say  of  superior,  competency  to  the 
previously  unpractised  clerks  collected  hitherto 
under  the  central  department.  The  pay  of  one 
such  central  clerk,  hitherto  occupied  during  three 
years  or  thirty-six  months,  may  surely  be  made 
to  suffice  for  thirty-six  clerks,  or  officers  acting  as 
clerks  in  the  locality,  for  one  month — a time,  as  I am 
informed,  sufficient  to  do  the  summarising  work  for 
Manchester,  for  example.  The  clerk  acting  in  the 
locality  may  have  immediate  and  convenient  local 
information  for  his  guidance,  which  the  clerk  in  the 
centre  might  overlook,  or  only  get  by  correspond- 
ence. Much  of  the  local  work  on  similar  occa- 
sions, hitherto  done  with  imperfect  means  and 
instructions,  and  with  little  responsibility,  will 
have  been  done  perfunctorily.  But  there  has 
since  then  been  much  improved  local  practice,  and 
it  should  be  extended  on  the  next  occasion.  I do 
not  see  why  the  service  ©f  the  inspectors  of  the 
Local  Government  Board  may  not  be  applied  for  the 
occasion,  for  the  distribution  of  instructions  and  in 
preliminary  conferences,  for  aid  to  the  execution  of 
the  measure.  As  to  the  central  authority,  the 
more  it  is  considered,  the  better  it  will  be,  found 
for  the  service  of  the  local  authorities  to  be  under 
the  control  of  the  Local  Government  Beard,  and 
to  be  carried  out  by  the  officers  of  that  Board.  It 
may  be  submitted  that  tbe  Registrai^General,  who 
has  no  co-equal  local  powers,  might  well  be  re- 
lieved from  the  responsibility  of  carrying  the 
measure  into  effect,  and  that  it  should  be  charged 
instead  exclusively  upon  the  Local  Government: 
Board  itself. 

Increasing  Demand  for  more  frequent  Census  Enume- 
ration.— Annual  Census  Returns  eventually  re- 
quired. 

I beg,  finally,  to  observe,  that  the  great  incon- 
venience of  the  decennial  census  is  becoming  more 
and  more  felt  on  the  Continent,  and  applica- 
tions are  consequently  being  made  to  have  the 
enumerations  made  quinquennially.  Advances 
are,  indeed,  being  made  upon  this,  and  calls  made 
for  triennial  censuses.  I have  expressed  a confident 
opinion,  that  a census  enumeration  ought  to  be  got 
out  annually,  and  might  be  got  out  at  an  incon- 
siderable expense  beyond  the  decennial  census. 
The  basis  of  such  a work  might  be  got  out  in  the 
first  instance,  by  a complete  registration  of  the 
inmates  of  every  house,  their  ages,  occupation, 
and  conditions.  The  rate- collector,  who  visits 
every  house  annually,  would  leave  with  the  rate 
or  tax  schedule  to  be  filled  up,  also  a census  slip, 
on  wffiich  he  would  see  noted  the  differences  in  the 
increase  or  decrease  of  the  number  in  the  house  as 
registered  the  year  before.  Annual  census  enu- 
merations of  parts  of  the  population  are  now  in 
progress.  There  is  now  an  annual  census  of  what 
is  called  the  upper  ten  thousand,  their  ages,  their 
marriages,  and  positions  ; there  are,  also,  the 
annual  Court  Guides;  and  there  is  the  great  annual 
census  of  the  postal  directory  of  London,  including, 
not  only  the  Court  Guide,  the  names  of  all  the 
members  of  the  professions,  but  all  the  trades  and 
manufactures.  Similar  annual  censuses  or  direc- 
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tories  are  in  progress  in  our  chief  provincial 
cities. 

An  annual  census  enumeration  being  now  found 
necessary  for  educational  purpose,  and  for  the  regu- 
lation of  the  labour  of  young  persons  in  factories,  I 
expect  that  the  enumeration  of  the  adult  population 
would  go  far  to  make  up  an  annual  census  of  the 
■differences  between  year  and  year,  that  would 
■probably  not  materially  exceed  the  yearly  propor- 
tion of  the  expenses  of  the  decennial  census.  At 
the  Statistical  Congress  at  the  Hague  I had,  as 
regards  the  chief  centres  of  industry,  the  support 
of  Professor  Engel,  the  head  of  the  Statistical  De- 
partment of  Prussia,  who  believes  it  to  be  practical, 
and  has  endeavoured  to  get  one  carried  out,  but 
he  found  the  project  was  very  -unpopular  in 
Germany ; probably  under  the  feeling  that  it  was 
not  intended  for  the  advantage  of  the  local 
authority,  but  that  fuller  accounts  of  the  pro- 
ductive forces  of  the  Empire  were  sought,  for  mili- 
tary ends,  and  for  the  augmentation  of  the  central 
authority.  Here  the  measure,  as  proposed,  would 
be  eminently  a measure  of  decentralisation,  and 
one  for  local  consolidation,  and  would  soon  be 
understood  as  a means  for  a better  insight  into 
forty  millions  of  annual  local  taxation,  and  the 
better  guidance  of  its  expenditure,  and  for  the 
promotion  of  the  health  and  strength  of  the  popu- 
lation. I hope  that  intelligence  and  spirit  enough 
may  be  found  in  some  city,  to  set  the  example  of 
a complete  census  for  itself. 

From  the  facts  stated,  it  will  be  seen  that  the 
attainment  of  the  object  of  the  resolutions  adopted 
by  the  Council,  on  which  members  of  the  Sanitary 
Institute  are  also  agreed,  namely,  the  completion 
-and  issue  of  an  improved  census  in  three  months, 
as  in  continental  States,  instead  of  in  three  years  as 
here,  is  the  main  end  to  be  immediately  sought. 
And  this  may  be  accomplished  by  leaving  to  the 
■central  department  only  the  work  of  summarising 
the  general  heads  of  the  local  summaries,  and 
by  leaving  to  the  local  authorities  the  par- 
ticular summaries  required  for  their  local  use, 
such  as  of  the  population  of  streets  in  urban 
districts,  and  of  villages  in  the  rural  districts, 
which  are  required  for  the  local  sanitary  service. 
Ey  this  change,  an  advance  may  be  made  in  the 
local,  and  in  the  general,  public  service,  to  the  level 
of  the  complete  account-keeping,  and  stock-taking, 
in  the  best  private  practice  in  Arts,  Manufactures, 
and  Commerce,  thus  at  once  promoting  the  health 
and  strength  of  our  population,  as  well  as  to  the 
efficiency  and  economy  of  local  administration. 

Edwin  Chadwick. 


Appendix  No.  1. — Statistical  Illustration  of  the  Sequence 
■of  Moral  as  well  as  Physieal  Consequences  following 
Mud-hovelled  Populations. 

The  dependency  of  the  duration  of  life  upon  the 
physical  condition  of  the  population,  and  the  connection 
of  the  several  classes  of  moral  and  economical  facts  with 
the  proportionate  mortality,  may  he  thus  exemplified. 

Taking  the  four  counties  in  Ireland  in  which  the 
proportion  of  mud  hovels,  with  only  one  room,  is  the 
greatest,  and  the  four  counties  in  which  the  proportions 
of  such  tenaments  are  the  least ; having  obtained  these 
proportions,  I directed  other  returns  to  be  obtained  in 
their  order,  and  confidently  anticipated  the  general 
results  following  from  the  facts  indicative  of  the  physical 
condition  of  the  population. 


The  four  coun-  The  four  coun- 


ties where  the 
average  propor- 
tion of  mud- 
hovels  as  habi- 
tations is  the 
lowest. 


ties  were  the 
average  propor- 
tion of  mud- 
hovels  as  habi- 
tations is  the 
highest. 


Proportion  per  cent,  of! 
families  occupying  habi-  ] 
tations  which  are  mud  >■ 
cabins,  having  only  one 

room J 

Proportion  of  deaths  from  \ 
epidemic  disease  to  ( 
every  10,000  of  the  f 

popiilation ) 

Average  age  of  all  who  \ 
have  died  during  the  I 
ten  years  ended  6th  ( 
June,  1841  ) 

Proportion  of  births  to ) 

the  popTolation i 

Increase  per  cent,  of  the  i 
popidation  since  1831 ...  ) 
Percent,  of  the  population 

15  years  and  under ) 

Above  50  years 

Proportion  per  cent,  ofl 
male  and  female  popu-  f 
lation  17  years  and  t 
upwards — Unmarried... ) 

,,  ,,  ,,  Married 

Per  cent,  of  the  population  1 
5 years  old  and  upwards,  f 
who  can  neither  read  f 

nor  write ) 

Proportion  of  crimes  of) 
violence  or  passion  to  f 
each  10,000,  on  an  aver-  C 
age  of  8 years,  to  1842. . . ) 
Eapes  and  assaults  with  ) 
intent  ) 


29 

61- 

35  5 

47  8 

33-4 

26  8 

33-4 

299 

5- 

8 7 

38  8 

41  9 

116 

9 5 

43  25 

39- 

4775 

53- 

42  8 

69  7 

32 

72- 

17- 

44- 

Appendix  No.  2. — Statistical  Exposition  of  the  Changes 
in  the  Residences  of  the  Wage  Classes  of  the  Population. 


In  Westminstee. 

Length  of  Time  which  the  principal  iVicmbers  of  5,366  Families  of 
the  Working  Classes  visited  state  that  they  resided  in  their 
Dwellings. 


Period. 

St.  Margaret’s. 

St.  John’s. 

Total. 

Proportion. 

Month.  Months. 

From  1 to  6 . . 

604 

1,230 

1,834 

i 

3 

Year. 

,,  6 to  1 .. 

205 

316 

521 

1 

To 

Year. 

„ 1 to  3 .. 

360 

676 

1,036 

1 

T 

,,  3 to  6 . . 

602 

389 

991 

,,  6 to  9 . . 

126 

97 

223 

„ 9 to  12  .. 

60 

48 

108 

•A) 

,,  12  to  15  .. 

9 

17 

26 

206 

„ 15  to  20  .. 

4 

18 

22 

1 

24  4 

„ 20  to  40  .. 

2 

11 

13 

1 

4 13 

Not  ascertained. . . . 

138 

454 

592 

2,110 

3,256 

5,366 

Y.  M. 

Y.  M. 

Y.  M. 

Average  period  of  \ 

residenceineacb  f 

9 10 

2 0 

2 4 

parish  and  in  the  ( 

^ X V 

total 
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Table  shoTving-  the  time  2,015  Families,  principally  of  the 
Labouring  Classes,  residing  in  York,  lived  in  their  present 
Residence. 


Period. 

Total 

numbers. 

Proportion. 

Under  1 year 

466 

1 

4 

From  1 to  2 years 

217 

i 

,,  2 to  0 ,,  

458 

1 

•i 

,,  0 to  10  ,,  

394 

1 

5 

,,  10  to  lo  ,,  

179 

TT 

,,  15  to  20  ,,  

75 

■^v 

,,  20  and  above  

155 

l\ 

Not  stated  

71 

1 

2 8 

INDIAN  SECTION. 

Friday,  May  14,  1880  ; Prof.  Egbert  K. 
Douglas  in  the  Chair. 

The  Chairman,  in  introducing-  Col.  Yule,  said  he  much 
regretted  that,  owing  to  a sudden  attack  of  illness,  M. 
Terrien  de  la  Couperie  had  been  tmahle  to  prepare  the 
paper  that  evening.  He  much  regretted  this,  as  it  was 
a paper  of  surpassing  interest,  and  he  believed  M. 
Terrien  would  have  shown  that,  by  a patient  study  of 
the  history  and  languages  of  many  of  the  peoples  of 
ancient  Asia,  he  had  been  able  to  solve  the  historic 
enigma  embodied  in  the  isolation  of  China,  and  the 
uniqueness  of  its  language,  and  that  the  final  result  of 
those  researches  had  been  to  prove  that  there  exists  a 
marked  and  strong  affinity  between  the  languages, 
traditions,  and  arts  of  ancient  China  and  of  Babylonia. 
He  hoped,  however,  that  this  unfortunate  illness  would 
not  prevent  their  having  the  paper  at  some  future  time. 
H4  had  only  now  to  announce  that  Col.  Yule  had,  with 
very  great  kindness,  consented  to  read  a paper  on  a 
subject  with  which  his  name  was  indelibly  associated, 
the  travels  of  3Iarco  Polo. 

Colonel  Yule  wished  the  audience  kindly  to 
understand  that  he  came  forward  on  this  occasion, 
not  because  he  had  anything  of  novelty  or  import- 
ance to  lay  before  the  Society,  but  simply  on  a 
sudden  emergency,  when  it  was  much  too  late  to 
give  notice  of  the  unavoidable  delay  in  the  com- 
pletion of  his  friend  M.  Terrien’s  paper,  to  fill  the 
gap  by  reading  a lecture,  connected  at  least  with 
China,  which  he  had  prepared  and  delivered  some 
years  ago  in  another  place.  The  lecture,  which 
occupied  about  an  hour  in  delivery,  is  not,  under 
I these  circumstances,  a paper  suited  for  publication 
■ by  the  Society ; indeed,  it  would  be  contrary  to 
i the  wish  of  the  lecturer  that  it  should  be  published. 

I What  follows  is,  therefore,  only  a brief  abstract. 

' The  lecturer  began  by  sketching  the  circum- 
stances which,  in  the  12th  century,  fixed  the  atten- 
tion of  Europe  upon  Asia,  through  the  propagation 
of  the  stories  of  Prester  John,  and  again  in  the 
succeeding  century,  through  the  conquests  of 
Chinghiz  Khan — attention  which  became  converted 
into  dismay  when  the  successor  of  Chinghiz  ad- 
vanced almost  into  the  heart  of  Europe.  The  spread 
of  the  Mongol  jiower  opened  Asia  to  European 
Btravellers  and  traders  as  it  has  never  been  opened 
Bagain.  Among  the  first  of  those  traders  were  Nicolo 
land  Mafieo  Polo,  of  Venice.  The  circumstances 
which,  step  by  step,  conducted  them  to  the  Court 
bf  the  great  Khan,  Kublai,-  grandson  of  Chinghiz, 


on  the  northern  frontier  of  China,  were  stated,  as 
of  the  mission  on  which  he  sent  them  back  to 
Europe,  and  their  return,  after  a stay  of  three  years 
there,  to  the  far  East,  with  Marco,  the  young  son 
of  Mcolo.  Their  long  and  devious  journey  across 
the  longitude  of  Asia  was  traced ; and  the  history 
of  Marco,  as  an  officer  in  the  employment  of  the 
great  Khan,  and  as  a traveller  over  a great  part 
of  his  empire,  whilst  executing  the  commissions  of 
that  sovereign.  Colonel  Yule  then  related  the 
romantic  circumstances  under  which  the  party 
were  at  last  enabled  to  leave  China  by  sea — a 
voyage  which  introduced  to  Europe  the  knowledge 
of  the  great  islands  of  the  Indian  Archipelago,  of 
Ceylon,  and  of  Southern  India.  And  he  read  from 
Eamusio  the  quaint  account  of  their  arrival  at 
Venice,  after  26  years  of  absence ; and  the  way  in 
which  the  travellers  prevailed  on  their  fellow- 
citizens  at  last  to  recognise  them  as  the  Polos  who 
had  been  so  long  counted  among  the  dead.  The 
lecturer  then  related  the  circumstances  which  caused. 
Marco  Polo  to  go  to  sea  in  defence  of  his  native 
republic  against  Genoa,  leading  to  his  capture  and 
imprisonment  in  that  place,  and  to  the  dictation 
of  his  story  then,  apparently  for  the  first  time,  to 
a fellow-prisoner. 

Some  remarks  followed  upon  the  book,  and  the 
character  of  the  man  as  deduced  from  it,  on  its 
true  value  and  bearing  on  the  history  of  geographi- 
cal knowledge,  and  especially  on  the  ideas  of 
Columbus. 


DISCUSSION. 

The  Chairman,  in  inviting  discussion,  said  a great 
deal  they  had  heard  must  have  been  fresh  even  to  those 
who  knew  well  Col.  Yule’s  edition  of  the  great  traveller’s 
work.  It  was  a history  full  of  wonderful  surprises  and 
romance ; the  idea  of  this  man,  with  no  support  but  his 
own  wit  and  courage,  travelling  across  the  whole  length 
and  breadth  of  Asia,  meeting  with  kings  and  poten- 
tates, and  taldng  high  office  in  the  kingdom  of  China, 
was  very  remarkable,  especially  when  they  considered 
how  difficult  it  was,  at  the  present  day,  to  travel  in  any 
part  of  Central  Asia,  and  even  in  China,  without  the 
help  of  passports  and  letters  of  recommendation.  The 
rise  of  the  Mongol  Empire  was  also  a subject  for 
wonder,  when  they  remembered  that  the  founder  of  it 
had  his  birth  in  a small  hut  on  the  banks  of  the 
Eiver  Onon ; that  he  inherited  the  command  of  only  a 
small  tribe  of  Mongols,  and  from  that  small  beginning 
grew  and  grew  until  he  was  able  to  sweep  with  his 
armies  over  the  whole  of  Asia,  and  a great  part  of 
Europe,  so  that,  as  had  been  said  by  Col.  Yule  else- 
where, a dog  could  not  bark  without  Mongol  leave  from 
the  western  borders  of  Poland  to  the  Yellow  Sea  ; yet, 
at  no  very  distant  date,  this  enormous  Empire,  which 
had  established  itself  over  Asia  with  a hurricane-like 
force,  dwindled  away  and  disappeared,  and  the  tribe 
which  had  risen  to  such  sudden  power  retreated  and 
contracted  again,  until  it  took  up  its  former  home 
on  the  banks  of  the  Onon,  where  it  remained  at  the 
present  day  more  or  less  unknown,  and  comparatively 
powerless.  Another  very  remarkable  feature  about  the 
history  of  Marco  Polo  was  the  extreme  accuracy  of 
his  observations.  He  appears  to  have  taken  no  notes 
whatever  during  his  travels  or  residence  in  China,  and 
years  afterwards,  in  his  native  country,  he  was  able  to 
dictate  to  an  amanuensis  the  history  of  his  travels  so 
accurately,  that  travellers  at  the  present  day  found 
almost  every  word  he  said  capable  of  verification.  Thus 
the  tribe  of  the  Golden  Teeth,  of  which  Col.  Ytde  had 
spoken,  was  described  by  Chinese  writers  as  existing  in 
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the  Province  of  Yunnan ; and,  again,  another  strange 
practice  to  which  Col.  Yule  had  alluded  was  still 
current  amongst  some  tribes.  He  was  happy  to  see  a 
gentlemen  present  who  had  lately  travelled  across 
China,  who  would  be  no  doubt  able  to  confirm  what 
he  had  said. 

Mr.  Pfoundes  said  there  were  one  or  two  points  on 
which  it  would  be  interesting  to  have  an  opinion  from 
so  great  an  authority  as  Colonel  Yule.  There  was  a 
question  of  the  disputed  origin  of  Genghis  Khan,  and 
he  should  like  to  say  a word  about  the  Zipango  which 
Marco  Polo  spoke  about.  Marco  Polo  was  responsible 
for  a great  deal,  for  it  was  he  who  really  sent,  during 
the  14th  and  15th  centuries,  all  those  adventurers  whose 
work  culminated  in  the  great  discoveries  in  America, 
and  subsequently  of  Australia,  Australasia,  and  the 
Polynesian  Islands.  He  might  say  also  that  it  was 
his  book  which  had  sent  him  wandering  all  round 
the  world  for  some  26  years.  With  regard  to 
this  question  of  Puishan,  the  learned  Chairman  once 
told  him  he  quite  agreed  with  him  that  this  Puishan, 
which  was  supposed  to  be  Mexico  by  some,  was 
actually  Japan  ; and  so  forcibly  was  he  struck  by 
that  some  years  ago,  that  he  called  a collection 
of  notes  which  he  published  about  Japan  a “Col- 
lection of  Puishan.”  He  should  like  to  have  Col.  Yule’s 
opinion  whether  Puishan  or  Puiso  was  really  Mexico. 
The  second  question  was  as  to  the  origin  of  Genghis 
Khan.  The  J apanese  claimed  that  he  was  a J apanese 
adventurer,  who  ran  away  from  his  brother,  the  great 
Yorimoto,  at  the  end  of  the  12th  century ; and,  in  fact, 
after  the  disappearance  of  this  wanderer  until  he  re- 
turned, there  was  a period  of  exactly  30  years,  in  which 
he  could  have  performed  all  those  wonders  which  were 
attributed  to  him.  It  was  quite  possible  he  might  have 
gone  over  the  continent  through  the  Corea  with  a small 
following  of  Japanese.  Another  point  was,  the  question 
of  the  Zipango  of  Marco  Polo,  and  whether  it  did  not 
really  refer  to  Japan.  Por  some  centuries  Japan  had 
been  known  under  another  name,  and  the  Emperor  of 
Chin  a used  to  write  to  the  Emperor  of  Japan  “ from  the 
Sun  of  Heaven  in  the  Land  of  the  Setting  Sun,  to  the 
Sun  of  Heaven  in  the  Land  of  the  Rising  Sun.  ’ ’ Previous 
to  that,  Japan  was  known  by  the  name  of  “ Wu-ti,” 
and  several  other  names,  and  it  would  be  inter- 
esting to  know  if  our  name  of  Japan  really  came 
from  the  word  Zipango.  It  was  pretty  clear  to 
him  that  foreigners  had  lived  in  Japan  before  1642,  for 
he  had  discovered  in  Japanese  annals  that  early  in  the 
16th  century  foreigners  visited  the  coast,  and  they  were 
invariably  called  “black  ships.”  The  native  craft  on 
that  coast  were  never  painted  black,  but  the  foreign 
vessels  coming  there  were.  Previous  to  the  year  1530, 
not  only  had  foreign  ships  visited  J apan,  but  in  one  case 
the  captain  had,  in  return  for  a quantity  of  provisions 
supplied  to  his  sick  sailors,  given  two  pieces  of  firearms, 
as  it  was  described.  This  was  in  1529,  and  later  on 
they  actually  gave  a number  of  details  with  regard  to 
other  vessels,  and  attempted  to  render  the  foreign  names 
of  the  captains  in  the  Chinese  character.  On  one  occa- 
sion they  gave  the  number  of  the  crew  of  one  vessel  as 
290  men.  The  great  wall  of  China  having  been  alluded 
to,  he  might  mention  that  the  Emperor  who  caused  it  to 
be  built  also  attempted  to  exterminate  all  scholars,  and 
at  that  time  a great  number  of  learned  Chinese  made 
their  escape  to  Japan.  He  also  sent  a mission  to  Japan 
in  search  of  the  philosopher’s  stone  and  the  elixir  of  life, 
but  the  astute  envoy  who  went  there,  and  who  knew 
that  his  predecessors,  who  had  returned  unsuccessful, 
had  had  to  commit  suicide,  managed  to  make  friends 
with  the  Court  of  Japan,  and  remained  there,  where  he 
founded  a family  which  existed  till  the  present  time. 

Captain  Gill  being  called  upon,  said  he  came  rather  to 
listen  than  to  speak,  but  he  could  not  refrain  saying  a 
few  words  in  favour  of  his  old  friend,  Marco  Polo, 
whose  book  had  solaced  many  hours  during  his 


journey.  If  it  were  true  that  Marco  Polo  had  sent  many  ; 
travellers  journeying  all  over  the  world,  it  was  none  the  ' 
less  true  that  it  was  to  Colonel  Yule  that  many  were 
indebted  for  the  knowledge  of  Marco  Polo,  and  for  a 
right  comprehension  of  the  book  which  had  been  pub- 
lished, bearing  his  name.  The  previous  versions,  how- 
ever good  they  had  been,  were  incomprehensible  to  him 
until  Colonel  Yule  brought  his  researches  to  bear  upon 
them,  and  gave  to  the  world  those  volumes  now  so  well 
known,  not  only  describing  the  travels  of  Marco  Polo, 
but  also  forming  a complete  encyclopedia  of  useful  in- 
formation. Although  he  could  not  claim  to  have 
travelled  over  such  vast  areas,  or  to  have  explored  so 
many  unknown  regions  as  Marco  Polo,  he  had  followed 
in  his  footsteps  in  China,  and  he  must  say  that  any  one 
who  had  done  that  must  have  been  struck  with  the  ex- 
traordinary accuracy  of  his  accounts,  and  the  wonderful 
power  of  observation  he  possessed.  He  had  followed 
him  into  Western  China,  into  the  province  of  Suchew, 
and  there  he  found  the  capital  of  that  province  still  a 
rich  and  noble  city.  Not  only  so,  but  he  found  many  of 
the  little  details  of  daily  life  exactly  as  he  described 
them.  For  instance,  the  bridges  over  the  rivers 
almost  always  had  a roof,  and  along  the  sides  you 
still  saw,  as  he  described,  hucksters  sitting  down  selling 
their  wares.  Again,  as  you  travelled  westward,  you 
came  to  a place  called  Vochan  by  Marco  Polo,  who  i 
mentioned  how  a great  battle  was  fought  there.  He  i 
had  often  lingered  over  the  description  of  that  battle,  ! 
for  it  was  one  of  the  most  amusing  he  had  ever  read,  i 
In  these  last  years,  they  found  on  that  very  site  another  i 
battle  had  been  fought,  between  the  Mohammedan  rebels  I 
and  the  Chinese.  Vochan  was  now  known  as  Yung  j 
Chan,  and  there  the  passage  of  the  river  was  contested  i 
for  many  months  between  the  rebels  and  the  Chinese,  i 
Again,  Marco  Polo  spoke  of  a country  so  unhealthy  that  : 
no  man  might  pass  in  the  summer  time,  and  he  drew  par-  ■ 
ticular  attention  to  this  because  he  did  not  usually  speak  ' 
of  the  unhealthiness  of  the  climate.  There,  again,  the 
traveller’s  remarkable  accuracy  was  illustrated,  for  long 
before  he  (Capt.  Gill)  reached  this  region  he  heard  of  it; 
and  as  he  got  nearer  and  nearer  this  low  lying  vaUey, 
the  same  stories  were  told  in  almost  unvarying  detail. 
When  he  reached  it,  he  found  there  was  a vaUey  in 
which  the  inhabitants  themselves  were  obliged  to  leave 
during  the  unhealthy  season  of  the  summer,  and  no 
stranger  could  stay  there.  Any  stranger  who  ventured 
to  sleep  there,  would  be  almost  certain  to  have  a violent 
fever  by  the  morning,  and  would  be  forced  to  fly  if 
strength  remained  to  do  so.  It  was  remarkable  to  find 
that  this  country  was  described  by  Polo  as  being  wild 
and  hard  of  access,  and  no  words  could  be  found  more 
fitting  to  describe  it  now.  This  was  the  country  which 
lay  between  Burmah  and  China,  and  anybody  who  had 
travelled  over  the  mountains  and  valleys  which 
lay  there,  must  feel  how  true  were  his  words. 
This  unhealthy  valley,  which  lay  in  that  country, 
was  one  of  the  most  remarkable  places  in  the 
world.  There  were  other  valleys  on  each  side 
which  did  not  share  the  fevers  which  existed  there.  At 
one  time  it  was  the  custom  of  the  Chinese  to  post 
sentries  at  each  side  of  the  bridge  which  crossed  the 
river  to  prevent  travellers  coming  down  in  the  un- 
healthy time,  and  it  was  said  that  at  that  time  a sort 
of  red  vapour  hung  over  the  valley.  When  he  was 
there,  it  was  a beautiful  fine  day,  and  as  he  looked 
down  upon  this  valley  from  the  hills  and  saw  it  all 
covered  with  beautiful  crops,  he  could  hardly  imagine 
it  could  be  the  scene  of  such  a deadly  climate.  He 
could  not  help  thinking  that  Marco  Polo  must  have 
been  remarkably  fond  of  good  living,  because  he  dwelt 
so  much  on  good  hotels  and  hostelries  which  he  found 
in  some  of  these  countries ; even  now,  travellers  who 
went  from  China  into  the  regions  which  bounded  it,  | 
where  civilisation  was  unknown,  would  quite  appreciate  ! 
the  good  hotels  and  hostelries  which  were  to  be 
found  in  China  proper,  of  which  Marco  Polo  spoke. 
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In  many  other  respects,  his  other  observations  had 
been  verified  by  subsequent  travellers.  For  instance, 
he  told  a story  of  a tribe  dwelling  somewhere  on  the 
borders  of  China,  who  had  an  unpleasant  habit  of  always 
killing  rich  or  prosperous  strangers  who  went  there, 
because  they  had  an  idea  that  the  riches,  knowledgej 
and  prosperity  of  the  strangers  would  pass  to  those  who 
I killed  them.  Now,  he  (Capt.  G-ill)  was  meditating  an 
excursion  into  some  mountain  region  in  that  neighbour- 
hood, when  he  was  warned  by  French  missionaries 
I never  to  take  any  food  offered  him  by  the  mountaineers, 
because  they  would  be  sure  to  poison  him,  believing  that 
if  they  poisoned  rich  people  their  riches  would  pass  to 
them.  Again,  Marco  Polo  spoke  about  the  salt  in  the 
western  provinces  as  being  sometimes  cast  in  a shape  like 
a twopenny  loaf.  Now,  it  so  happened  that  one  day  he 
(Capt.  Gill)  walked  out  in  the  street  with  a friend,  early 
in  the  morning,  as  the  people  were  coming  into  market, 
and  there  he  saw  cakes  of  salt  in  many  different  shapes, 
according  to  the  different  regions  from  which  it  came, 
and  his  friend  said  to  him,  “Here  is  salt  just  in  the 
shape  of  a loaf,”  using  without  knowing  it,  the  very 
words  which  Marco  Polo  had  used  himself.  In  every 
respect,  therefore,  one  was  struck  with  the  wonderful 
accuracy  of  observation  of  the  great  Venetian  ; and  he 
must  say  that  he  had  been  much  indebted  to  Polo  for 
whiling  away  many  hours  whilst  on  his  Journey,  and 
equally  so  to  Col.  Yule,  who  had  introduced  the  work 
to  him. 

Mr.  Christian  Mast  begged  to  thank  the  lecturer  for 
his  most  interesting  paper,  which  he  should  take  the 
opportunity  of  reading  to  the  pupils  in  his  school,  and 
he  suggested  that  it  would  be  very  useful  if  a cheap 
edition  of  Marco  Polo’s  travels  could  be  prepared  as  a 
reading-book  for  schools.  He  had  never  seen  such  a 
one  in  England,  although,  in  Germany,  Marco  Polo  was 
very  popular  amongst  children. 

Mr.  Hale  thought  the  suggestion  just  made  was  a 
very  good  one. 

The  Chairman  proposed  a vote  of  thanks  to  Col.  Yule 
for  the  great  kindness  with  which  he  had  come  forward 
to  fill  up  the  gap  that  evening. 

Mr.  Dipnall  seconded  the  motion,  which  was  carried 
unanimously. 


Mods.  Terrien  de  la  Couperie’s  paper  has  been 
received  since  the  meeting,  and  the  following  is  a 
translation : — 

CHINA  AND  THE  CHINESE  ; THEIR  EARLY 
HISTORY  AND  FUTURE  PROSPECTS. 

! By  A.  Terrien  de  la  Couperie. 

In  coming  before  you  this  evening,  to  discuss 
the  Chinese  and  their  history,  both  primitive  and 
future,  I should  feel  I was  exceeding  my  powers, 
had  I an  audience  less  intelligent  than  the  one 
whose  kindly  attention  I now  claim. 

It  is  neither  of  philosophy  nor  of  politics  I 
have  to  speak,  though  the  events  now  occurring 
in  the  far  East  are  hkely  to  have  no  small  influence 
on  the  interests  of  Western  Europe.  When  we 
speak  of  the  Chinese,  of  their  language,  of  their 
habits,  of  their  necessities,  we  seldom  remember 
that  we  are  speaking  of  a third  part  of  the  whole 
human  race.  Attempts  have  been  made  to  upset 
Ithis  statement ; it  has  been  argued  that  the 
lapproximate  calculations  on  which  it  is  based  are 
I erroneous ; but,  after  all,  we  are  forced  to  admit  a 


total  varying  from  400  to  420  millions  of  human 
beings.  This  colossal  agglomeration  is  cemented 
solely  by  traditions  growing  weaker  every  day. 
If  in  place  of  a fictitious  army  of  250,000  men, 
which  is  nothing  more  than  a militia  or  a police, 
the  nation  was  organised  like  the  great  military 
powers  of  Europe,  its  ruler  would  have  under 
him  an  army  of  ten  millions.  The  Chinese, 
too,  has  the  qualities  required  for  a good  soldier, 
he  is  courageous,  strong,  sober,  and  patient ; 
he  respects  constituted  authority ; he  requires 
nothing  but  discipline  and  capable  officers.  I 
need  not  repeat,  what  must  be  well-known  to 
those  present,  the  early  history  of  China,  with  the 
incessant  struggles,  successful  and  unsuccessful, 
against  neighbouring  races,  from  the  time  of  the 
arrival  of  the  Hundred  Families  on  the  banks  of 
the  Yellow  and  Blue  Rivers,  down  to  our  own 
times ; nor  need  I dwell  on  the  struggles  of  the 
race  against  climate  and  other  natural  hardships 
— struggles  which  have  produced  a race  such  as  it 
is  to-day.  These  matters  have  been  treated  in  a 
masterly  way  by  that  illustrious  traveller  and 
geographer,  the  Baron  Richthofen,  who  has,  un- 
fortunately, not  yet  found  an  English  translator. 
It  would  take  me  too  far  from  my  subject,  also,  if 
I were  to  remind  you  of  the  great,  yet  unexplained, 
laws  which  govern  the  great  movements  of  the 
human  race.  The  Italian  writer,  Ferrari,  has 
shown  that  these  laws  may  be  observed  acting  as 
regularly  in  the  history  of  Chinese  growth  and 
development  as  in  the  Western  world,  and  that  the 
moment  has  now  arrived  when  we  may  expect  a 
great  change  in  the  empire.  It  is  not,  as  a great 
thinker  has  said,  religion,  or  philosophy,  or  race, 
or  climate,  or  social  conditions,  which  affect  most 
powerfully  the  history  of  the  human  race  ; it  is 
instinct,  the  unconscious  genius  of  the  race. 

My  object  is  to  show  you,  by  the  results  of  some 
recent  investigations,  that  the  ordinary  opinion 
which  would  regard  China  as  a world  by  itself — with 
a distinct  language,  and  a peculiar  way  of  writing 
which  it  has  invented  for  itself — is  incorrect,  and 
is  based  on  insufficient  study. 

One  of  the  most  serious  obstacles  which  has 
hindered  European  scholars  from  becoming  accu- 
rately acquainted  with  the  position  held  by  the 
Chinese  people  in  relation  to  other  nations,  is  the 
extraordinary  aspect  of  the  language,  the  ex- 
treme complications  of  its  written  vocabulary, 
accompanied  by  a not  less  remarkable  poverty  in 
the  words  as  uttered.  To  a European,  the  Chinese 
language  is  one  of  the  most  difficult  in  the  world. 
The  general  behef  that  the  language  is  a rich  one 
is  founded  on  the  fact  that  its  characters  amount 
to  about  80,000  (of  which  nearly  half  will  be  found 
in  the  great  dictionary  of  Kang-hi),  each  con- 
ception, or  each  idea,  being  expressed  by  a par- 
ticular character.  The  difficulty,  in  this  view, 
would  only  lie  in  the  multiplicity  of  written  signs  ; 
yet  this  mode  of  regarding  the  matter  is  not  the 
correct  one. 

The  number  of  characters  that  we  meet  with  in 
Chinese  books  is  limited  enough ; in  fact,  it  may 
perhaps  be  estimated  at  about  8,000.  But  a large 
part  of  these  characters  have  a plurality  of  signifi- 
cations, which  depend  upon  their  combination 
with  other  characters,  upon  the  branch  of  science 
of  which  the  work  treats,  as  also  upon  the  period 
when  the  same  was  written. 
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For  instance,  the  character  sTii  means  “ really 
yet,  in  botanical  works,  this  same  hieroglyphic 
denotes  the  “ seed  of  plants.”  In  order  to  under- 
stand . Chinese  books,  a knowledge  of  characters 
taken  singly  will  not  suffice ; their  position  must 
also  be  taken  into  consideration,  as  well  as  their 
combination  with  other  characters. 

In  dictionaries,  for  instance,  one  finds  /m,  “ to 
help,  to  assist,”  and  ma,  “a  horse.”  But/«(ma 
does  not,  as  might  be  thought,  mean  a “helping 
horse  ; ” in  Chinese  historical  books  these  two 
characters  are  always  used  to  denote  “the  son- 
in-law  of  the  Emperor.”  Thus  Tamerlane  is 
known  in  Chinese  history  as  Teimiirh  Fuma. 

Chinese  literature  is  very  rich  in  combinations  of 
this  kind,  and  in  sentences  composed  of  two  or 
more  characters ; in  most  cases,  their  individual 
signification  does  not  serve  to  show  us  the  meaning 
of  the  whole.  It  is  a vain  task  to  search  for  these 
through  dictionaries  ; the  greater  number  of  them, 
although  often  unknown  to  European  students, 
have  been  handed  down  by  tradition  to  the  Chinese 
of  to-day, with  whom  these  expressions  are  become 
so  familiar,  that  they  have  deemed  it  superfiuous  to 
put  them  in  their  dictionaries.  A Chinese  dictionary 
in  a European  language,  with  a complete  collection 
of  phrases,  has  long  been  a desideratum  ; that  this 
is  so,  is  partly  due  to  the  vastness  of  such  an  under- 
taking. The  Syllcibic  Dictionary,  published  four 
years  ago  by  the  learned  Dr.  Wells  Williams,  has, 
in  a measure,  filled  this  gap ; so,  too,  has  the 
“ Chinese-Eussian  Lexicon,”  which  M.  Wassilief,  a 
scholar  of  great  distinction,  has  just  issued.  There 
are  two  grave  difficulties  that  translators  from  the 
Chinese  text  have  to  overcome.  One  of  these  is 
the  possible  confusion  of  Chinese  signs  used  pho- 
netically for  the  transcription  of  proper  names, 
and  apart  from  all  signification,  with  the  other 
characters  which  express  the  meaning  of  the 
sentence.  All  the  characters  taken  by  themselves 
have  some  meaning  attached  to  them,  and  it  is 
often  difficult  for  a European  scholar,  unless  he 
have  the  help  of  a native,  to  distinguish  characters 
by  which  sounds  only  are  represented  from  those 
which  have  to  be  translated. 

Another  difficulty  for  the  European  reader  of 
Chinese  texts  is  caused  by  the  utter  absence  in 
Chinese  of  any  system  of  punctuation  like  ours. 
There  are  certain  characters  which  mark  the  close 
of  sentences,  but  they  are  rarely  employed,  and, 
generally,  a whole  chapter  is  without  sub-division 
of  any  kind,  so  that  the  reader  has  to  settle  the 
punctuation  for  himself  as  he  goes  on.  And 
there  is  no  need  to  search  for  examples  in 
our  own  alphabetical  languages  to  show  that 
an  error  in  punctuation  may  change  the  entire 
meaning  of  a sentence,  or  even  of  a whole 
chapter;  and,  therefore,  it  is  wise,  as  much  as 
possible,  to  consult  Japanese  editions,  which  do 
use  punctuation. 

It  was  not  till  after  European  scholars  had 
studied  this  curious  language  for  two  centuries, 
that  it  was  first  shown  (by  the  Eev.  J.  Edkins),  in 
a remarkable  paper  published  in  China,  how  much 
help  could  be  got  by  comparison  of  dialects,  and 
by  other  means,  in  demonstrating  the  modifications 
through  which  Chinese  words  have  passed.  Before 
entering  into  this  important  question,  permit  me  to 
quote  two  works  to  you,  of  vastly  different  sizes 
(folio  and  duodecimo),  both  published  at  nearly  the 


same  time,  namely,  more  than  a couple  of  centuries 
ago. 

In  1667,  there  appeared  at  Amsterdam  the  volu- 
minous folio  by  P.  Kircher,  on  “China,  as  illus- 
trated by  its  Monuments,”  published  in  Latin,  of 
which  a French  version  was  shortly  afterwards 
issued.  The  only  important  difference  between  the 
two  editions  was  the  addition  of  a Chinese-French 
vocabulary,  the  Chinese  words  being  given  without 
the  characters,  and  with  the  Portuguese  spelling 
adopted  at  Macao.  This  was,  as  I believe,  the  first 
one  ever  published ; for  that  reason  I have  thought 
it  of  sufficient  interest  to  mention  it.  The  work  by 
P.  Kircher  is  not  so  wholly  undeserving  of  atten- 
tion as  might  be  imagined  from  his  questionable 
reputation.  His  descriptions  of  Chinese  manners 
and  customs  are  borrowed  from  the  accounts  given 
by  the  J esuits,  and  are,  so  far,  not  without  value. 
It  is  what  he  has  himself  added  that  calls  for 
criticism,  such  as  illustrations  evidently  taken  from 
description,  and  not  drawn  on  the  spot.  But  the 
most  singular  chapter  to  examine  is  the  one  that 
treats  of  Chinese  writing,  since  it  is  responsible 
for  errors  that  have  been  repeated  for  many  years 
as  to  the  history  of  Chinese  writing  and  the  origin 
of  the  Chinese  characters. 

Calligraphy  has  always  been  held  by  the  Chinese 
in  high  esteem ; and  their  annals  commemorate 
men  who  are  famous  for  their  skill  with  the  hair- 
pencil.  But  apart  from  the  characters  in  their 
regular  shape,  there  are  certain  fanciful  forms 
which  the  Chinese  have  always  highly  admired  in 
proportion  as  the  calligrapher’s  talent  enabled  him, 
without  departing  from  the  classic  outline,  to  give 
to  some,  or  even  to  every  character  the  semblance 
of  an  ear  of  corn,  a leaf,  a bird,  a dragon, 
a fish,  a tortoise,  or  a star.  The  method  of 
fantastic  lettering,  which  we  may  often  notice  on 
shop-fronts  in  Europe,  is  something  of  the  same 
kind.  Now,  the  fourteen  or  fifteen  series  of 
characters,  of  which  P.  Kircher  gives  the  figures, 
are  only  specimens  of  these  fanciful  eccentricities ; 
yet  he  has  put  them  forward,  arranged  according 
to  the  objects  depicted,  as  if  they  formed  so  many 
categories  of  pictorial  writing,  which  have  become 
the  origin  of  the  modern  characters.  This  error  of 
the  learned  Jesuit,  who  was  one  of  the  notable 
men  of  his  day,  shows  us  how  dangerous  it  is  to 
touch  upon  such  questions  without  the  requisite 
knowledge. 

Two  years  after  the  publication  of  Kircher’s 
work,  there  appeared  in  this  country  a volume  by 
John  Webb,  of  Berkshire,  putting  forward  a notion 
which  has  held  its  ground  more  or  less  to  our  own 
day.  The  author’s  theory  is  at  once  shown  by  the 
following  title  chosen  for  his  learned  little  book: — 
“ An  Historical  Essay  on  the  Probability  that  the 
Language  of  the  Empire  of  China  is  the  Primitive 
Language.”  Nine  years  later,  the  book  was  re- 
issued with  a new  title-page ; the  text,  however, 
remained  unchanged. 

In  1787,  as  though  this  name  of  Webb  was 
to  be  identified  with  the  study  of  Chinese,  one 
Daniel  Webb  issued  a little  work,  entitled  “ Some 
Seasons  for  thinking  that  the  Greek  Language 
was  borrowed  from  the  Chinese,  in  Notes  on  the 
Grammatica  Sinica  of  M.  Fourmont.” 

I do  not  think  it  is  necessary  to  detain  you  ^ by 
pointing  out  the  fallacy  of  both  these  theories. 
There  would  be  nothing  to  choose  between  them, 
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were  it  not  that  the  multiplicity  of  uses  to  which 
Chinese  words  have  been  put,  through  thr 'i  v.aucity, 
has  been  made  an  argument  in  speculations  on  the 
primitive  monosylabism  of  speech,  of  which  Chinese 
has  been  quoted  as  a crystallised  example. 

The  serious  enfeeblement  of  the  Chinese  phonetic 
system,  the  decayed  state  of  the  vocables,  the 
small  variety  of  sounds  to  which  they  have  been 
reduced,  in  contrast  to  the  vast  number  of 
the  signs  used  to  express  them,  with  a ten-fold 
multiplication  of  meaning,  all  this  has  rendered 
it  possible  to  find  an  apparent  consonance  with 
almost  any  monosyllable  of  another  language. 
Such  was  the  mistake  of  Klaproth,  when  he  com- 
piled the  memoir,  which  he  called  “ Hie  et  Ubique ; 
Vestiges  de  la  Langue  Primitive  retrouvee  dans  le 
Chinois ; ” and  such  also  has  been  the  mistake  of 
many  another  mind  nearer  our  own  time.  But  the 
state  of  things  is  entirely  different  when  you  deal 
with  Chinese  vocables  as  they  were  before  the 
Christian  era,  and  when  the  subjects  of  comparison 
are  vocables  containing  two  consonants,  in  which 
there  is  much  less  chance  of  delusive  coinci- 
dences. 

The  sources  to  which  we  may  have  recourse  in 
tracing  the  phonetic  variations  through  which  the 
Chinese  language  has  passed  in  the  course  of  ages, 
are  numerous,  and  of  very  different  kinds.  But 
they  belong  to  a series  of  facts  which  it  is  a 
difficult  and  delicate  task  to  establish,  and  which 
demands  from  the  investigator  both  sober  erudi- 
tion and  acumen,  unless  he  would  see  the  whole 
apparatus  that  he  has  erected  with  so  much  time 
and  labour  turned  against  himself  and  the  result 
ae  aims  at. 

These  facts  come  from  different  quarters,  and 
may  be  thus  summarised  : — 

1.  The  Tonic  dictionaries  of  the  Chinese. 

2.  The  Buddhist  transcripts  of  Sanskrit  terms. 

3.  Modern  Chinese  dialects. 

4.  The  more  ancient  extra-Chinese  dialects  and 
modes  of  pronunciation  ; such  as  the  Japanese 
Go-on  and  Kan-on  ; the  two  Sino  Corean  dialects ; 
the  Anamite  form  of  Chinese. 

5.  The  phonetic  symbols  used  since  the  2nd 
aentury  B.C.,  in  newly  formed  characters. 

6.  Bhymes  in  the  old  poems. 

7.  The  study  of  the  writing  called  Ku-iven, 
anterior  to  the  9th  century  B.c. 

8.  The  employment  of  certain  characters  in  the 
classics  and  elsewhere,  with  a signification  dif- 
ferent from  their  idiographic  value,  a signification 
fwhich  through  the  changes  of  pronunciation  they 
have  not  preserved. 

D.  The  mute  letters  (excluding  prefixes)  and  in 
general  the  spelling  used  in  Tibetan, 
r 10.  The  equivalent  words  in  Tai  (Siamese,  &c.), 
Burmese,  Annamite,  and  several  other  languages. 

11.  Equivalent  words  in  the  Uzal- Altaic  lan- 
guages. 

It  is  indeed  a great  puzzle — the  task  of  recover- 
ng  the  ancient  pronunciation — but  it  is  impossible 
tor  me  to  enter  here  upon  the  details  obtained  from 
rhe  sources  which  I have  just  indicated,  and  through 
cvhich  we  are  enabled  to  recognise  the  great  changes 
that  have  occurred  in  the  words  since  the  days  of 
dd.  I will  quote  but  one  example.  In  the  year 
^.p.  65,  the  Emperor  Ming-Ti  sent  for  Buddhist 
jriests  to  teach  the  doctrines  whicli  have  gathered 
XMind  the  legend  of  Sakyamuni.  In  the  Chinese 


texts,  the  Sanskrit  name  of  the  chief  of  the  two 
priests  who  arrived  is  transcribed  in  four  charac- 
ters, which  to-day  are  pronounced  as  Kia-ye-mo- 
tancf.  Now,  if  we  consult  that  Chinese  dialect 
which  has  most  preserved  traces  of  the  archaic 
phonetism,  we  find  these  same  four  words  to  be 
pronounced  as  Ka  dziep  ma  tang,  which  is  almost 
identical  with  the  Sanskrit  Kagyapay  Matanga. 

The  transcription  of  proper  names,  and  of  a 
certain  number  of  the  sacred  words  of  Buddhist 
literature,  form  one  of  the  safest  methods  of  this 
kind  of  restoration.  But  even  these  cannot  be 
used  without  discrimination,  for  the  transcripts 
have  been  made  during  a space  of  more  than  1,000 
years,  during  which  thousands  of  books  were 
translated  in  different  provinces,  and,  consequently, 
under  the  influence  of  different  provincial  dialects, 
as  well  as  subject  to  the  general  modifications  of 
language  through  that  long  space  of  years. 

And  I may  say  that  if  the  study  of  these  trans- 
cripts has  not  hitherto  produced  any  sufficient  re- 
sult, it  is  because  no  proper  account  has  been  taken 
of  these  differences  ; they  have,  in  fact,  been  re- 
garded as  mere  irregularities,  due,  most  frequently, 
to  the  deficiencies  of  the  translator.  I may  cite  an 
example  from  the  great  compilation  which  caused 
so  many  years  of  toil  to  the  greatest  translator  from 
the  Chinese  yet  known  in  Europe — I mean  the 
lamented  Stanislas  Julien — the  “ Methode  de  de- 
chiffrer  et  transcrire  les  Noms  Sanskrits  qui  se 
rencontrent  dans  les  Livres  Chinois,  invent4e  et 
demontree.”  In  this  compilation,  which  no  one 
could  have  produced  who  did  not  possess  the 
physical  vigour  of  its  author,  examples  are  derived 
from  every  century  and  every  locality  without  any 
suggestion  of  those  causes  of  difference  which 
we  have  indicated.  And  thus  it  is  that  the  ex- 
ceptions are  more  in  number  than  the  instances 
that  follow  the  rules,  and  the  student  is  candidly 
invited  to  choose  that  result  which  best  suits  his 
object. 

The  Chinese  form  of  writing,  as  used  in  printed 
books,  the  Kiai-shu  of  the  present  day  (allowing 
for  certain  improvements  added  under  the  Sung 
dynasty  about  the  10th  century)  dates  from  the 
4th  century  of  our  era,  but  no  further  back.  It  is 
composed  of  109  different  elements  or  strokes,  the 
position  of  which  was  an  imitation  of  the  more 
rounded  and  thicker  writing,  called  Li-sJiu,  modi- 
fied by  the  rapidity  of  execution,  which  had  become 
possible  through  the  improvements  in  the  apparatus 
of  the  scribe,  viz.,  his  paper  and  hair  pencil.  The 
Li-shu  had  been  the  official  text  since  the  days  of 
the  T’sin  dynasty,  at  which  time  it  was  devised 
through  the  necessity  for  a uniform  system  through- 
out the  empire.  This,  again,  had  been  preceded  by 
the  Siao-chuen,  a character  composed  of  meagre  and 
monotonous  strokes  such  as  were  adapted  to  the 
materials  then  in  use,  viz.,  a bamboo  written  on 
with  3,  stylus.  This,  again,  was  an  official  modifi- 
cation, originating  in  the  same  desire  for  uni- 
formity, which  had  been  attempted  in  the  reign  of 
the  great  Shi-Hoang  of  the  T’sin.  The  Siao-chuen 
had  been  modified  from  the  ancient  mode  of 
writing  called  Ta-chuen,  in  which  great  varia- 
tions had  developed  themselves  among  the 
different  States  (independent,  eventually,  rather 
than  feudatory)  which  had  had  once  been  subject 
to  the  ancient  dominion  of  the  Chseu;  but  the 
amount  of  modification  had  been  made  great,  and 
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the  attempt  had  failed  in  its  aim.  Now,  from  these 
successive  official  changes  came  a great  number  of 
alterations  in  the  elements  of  the  characters 
intended  to  make  them  answer  more  exactly  to 
their  signification  as  shaped  by  the  ideas  then 
dominant,  and,  by  the  systematic  interpretation, 
more  or  less  in  vogue  ; the  addition  in  compound 
characters  of  a considerable  number  of  determinative 
ideographic  elements  without  affecting  the  sound  ; 
all  leaving  their  stamp  on  the  composition  of  the 
charaeters  in  use.  Now,  it  is  this  stamp  which, 
for  many  a year — I must  not  say  for  centuries — 
has  been  a clog  on  the  steps  of  European  students 
in  their  efforts  to  investigate  the  true  nature  of 
Chinese  writing. 

The  doctrines  on  the  nature  and  formation  of 
the  symbols  used  in  Chinese  writing,  as  they  have 
been  hitherto  accepted  and  taught,  in  accordance 
with  the  views  of  native  scholars,  rest,  for  the  most 
part,  on  a very  fragile  foundation,  and  one  need 
not  fear  to  be  accused  of  rashness  in  saying  that 
they  are  destined  to  go  through  very  profound 
modifications  under  the  processes  of  European 
criticism. 

The  accepted  interpretation  of  the  famous 
formula,  Luli-sliu,  which  forms  the  basis  of  the 
system,  is  by  the  admission  of  the  Chinese  literati 
themselves  a comparatively  late  one.  We  must 
not  confound  the  explanation  and  commentaries 
upon  commentaries,  of  which  it  has  been  the 
obj  ect,  with  the  formula  itself.  The  latter  is  already 
mentioned  in  the  11th  century  B.C.,  and  I myself 
believe  it  to  be  much  older  than  that,  and  I think  I 
see  in  it,  with  the  group  of  legendary  circumstances 
which  gather  round  the  single  word  Lo~k  (by  terms 
indicating  book,  river,  horse,  or  dragon),  the  ex- 
tension of  a tradition  vastly  more  ancient,  pro- 
bably of  foreign  origin,  and  common  to  other 
nations  of  the  highest  antiquity.  But  full  of  in- 
terest as  such  an  inquiry  would  be,  this  is  not  the 
place  to  enter  on  a question  requiring  so  much 
detail. 

The  explanation  of  the  Luh-sTiu  is  supplied  to  us 
only  by  the  scholars  and  philosophers  of  the  Han 
period,  and  it  is  not  easy  for  us  to  judge  to  what 
extent  they  were  the  echo  of  older  tradition.  But 
in  any  case,  if  we  examine  the  two  oldest  lists,  that 
furnished  by  Pan-ku,  the  historian  of  the  First 
Han,  and  that  of  Hii-shen,  in  the  introduction  to 
his  famous  dictionary,  the  Shwo-wen,  and  that  of 
Ching-tong,  the  oldest  commentator  of  the  Choeu-li, 
we  shall  not  find  that  their  explanations,  however 
they  may  be  akin  to  one  another,  have  that  identity 
which  we  should  expect  if  those  explanations  had 
before  the  age  of  these  writers,  attained  to  that 
degree  of  system  and  fixity  which  belongs  to  such 
an  established  doctrine  as  tradition  ascribes  to 
them.  Their  differences,  in  fact,  have  a real  im- 
portance, for  they  mark  an  epoch  during  which 
the  sages  of  China  occupied  themselves  with  the 
interpretation  of  the  Luli-slm,  without  being  able 
to  agree  upon  it,  and  thus  we  find  a justification  for 
the  view  current  in  later  centuries,  and  expressed 
in  the  words  that  “ the  students  of  the  time  of 
the  Han,  knew  the  characters  but  not  the  sounds.” 

This  was  well  understood  by  that  learned 
Egyptologist,  the  late  Mr.  C.  W.  Goodwin,  carried 
off  by  death  soon  after  his  arrival  in  China.  In 
the  only  article,  or  note  rather,  so  far  as  I 
know,  published  by  him,  on  this  subject. 


in  which  he  took  a brief  interest,  he  refused  to 
believe  that  the  Chinese  writings  had  been  always 
composed  on  the  principles  taught  now-a-days; 
he  refused  to  believe  {e.g.)  that  the  character  siangy 
composed  of  two  hieroglyphs,  one  of  them  “tree,’^ 
muh,  and  the  other  “eye”  muli,  could  signify 
“ mutually,”  and  be  pronounced  as  Siang  ! Had  it 
been  permitted  him  to  pursue  his  investigations, 
and  to  study  the  ancient  forms  of  writing,  he 
would  certainly  have  discovered  that  which  I am 
now  endeavouring  to  elucidate. 

The  legend  of  the  Luh-shu,  or  “ Six-Writings,” 
which  has  taken  shape  purely  from  the  interpre- 
tations and  systemisings  of  the  philosophers  of  the 
Han,  and  which  has  been  so  great  a stumbling 
block  to  the  true  understanding  of  the  composition 
of  the  characters,  assuredly  had  its  source  in  an 
ancient  recollection  brought  to  China  by  the 
“Hundred  Families.”  The  old  legends  of  Chaldsea 
are  filled  with  the  six  manifestations  of  the  Divinity, 
which,  doubtless,  corresponded  to  the  number  of 
the  sacred  books  in  which  the  priests  beheld  the 
most  complete  exposition  of  the  revealed  law. 

The  mode  of  writing  called  ta-chuen,  of  which 
we  have  stated  that  the  siao-chuen  was  a systematic 
reduction,  in  conformity  with  a canon  of  a certain 
number  of  strokes  (or  elements),  was  formed  by  the 
historiographer.  Shoe  Choeu,  by  order  of  King 
Suen,  one  of  the  greatest  monarchs  of  the  Choeu 
dynasty.  This  prince’s  intention  (which  failed 
through  the  weakness  of  his  successor)  was  by  pre- 
senting this  system  to  the  feudatory  States,  to 
restrain  the  disorder  which  the  absence  of  any 
sufficient  powerful  centre  of  literary  unity  had 
suffered  to  arise  in  the  use  of  the  written  charac- 
ters, which  was  then  almost  entirely  phonetic,  and 
thus  necessarily  followed  the  dialectic  variations  of 
the  different  principalities.  In  this  undertaking 
the  written  character  was  reconstructed  as  one  of 
hieroglyphics.  This  event  in  the  history  of 
writing,  of  which  the  importance  is  unmistakable, 
but  which  has  never,  till  now,  been  pointed  out, 
had  no  small  influence  on  the  destinies  of  the 
Celestial  Empire.  It  was  imitated  at  a later  date, 
though  on  a smaller  scale,  as  we  have  already 
mentioned.  If  it  has,  in  truth,  aided  the  spread  of 
the  Chinese  power,  and  facilitated  its  maintenance 
over  a too  vast  area,  it  has,  at  the  same  time,  been 
a clog,  so  far  as  its  action  could  go,  upon  its 
development,  in  the  sense  in  which  this  expression 
is  understood  among  the  higher  races,  to  whose 
progress  the  possession  of  an  alphabet,  a thing 
rendered  impossible  by  this  event  among  the 
Chinese,  has  contributed  so  immensely. 

Shoe  Choeu,  ill-omened  genius  that  he  was,  made 
it  his  object,  by  choosing,  whenever  it  was  pos- 
sible, characters  that  symbolised  objects  in 
harmony  with  their  significations  as  these  were 
understood  by  him  under  the  prejudices  of  his  age 
and  surroundings,  to  render  these  characters,  by 
some  modifications  of,  or  addition  to,  the  strokes  as 
much  as  possible  images.  And  when  the  newly 
mixed  outline  of  the  sign  of  any  idea  was  not 
enough  of  an  image  to  be  understood  without  the 
pronunciation  belonging  to  it  (which  was  only 
limited  to  some  dialect  or  other),  he  attached  an 
additional  figurative  sign.  The  phonetic  principles 
which  evidently  guided  him  in  the  selection  of 
characters,  both  figurative  and  otherwise,  have  not 
come  down  to  us,  although  at  a date  after  the 
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“ biirningof  the  books,”  there  appears  in  a catalogue 
a treatise  on  writing  bearing  bis  name,  which  has 
since  disappeared  in  one  or  other  of  the  literary 
catastrophes  of  the  great  Empire.  However,  after 
the  examination  of  the  characters  which  he  had 
formed,  it  would  seem  that  he  endeavoured  with 
care,  and  often  with  success,  to  group  two  homo- 
I phones  in  such  a way  that  one  of  the  elements, 
simple  or  compound,  of  a word-group  should  mark 
plainly,  by  its  particular  phonetic  value,  the  official 
pronunciation  attaching  to  the  object  indicated  by 
the  whole  complex  symbol. 

Let  us  remember,  in  apology  for  this  remarkable 
man,  that  the  ancient  traditions  regarding  the 
process  by  which  the  characters  were  formed  were 
no  longer  generally  known,  and  that  in  some  of 
the  States,  viz.,  those  in  which  literary  culture  was 
least  developed,  they  could  only  imitate  the  ancient 
outlines  without  understanding  them.  And  this  we 
are  able  to  discern  by  comparative  study  of  the 
ancient  inscriptions,  even  in  spite  of  the  mist  of 
J,000  years  that  separates  us  from  those  times. 

As  an  instance  of  the  method  of  Shoe  Choeu,  to 
indicate  the  value  “earth,”  he  found  that  the  old 
sign,  was  not  sufficiently  intelligible,  so  he 
added  tun^  indicating  “ an  earthen  dyke,”  as  sug- 
gestive of  “ earth.” 

In  complex  characters,  when  this  same  character 
t'u  played  the  part  of  an  ideograph  or  a phonetic 
: sign,  it  was  replaced  by  feu,  “hill,”  which 
I aj)peared  to  him  more  suggestive  than  the  old  one. 
r The  modern  character  (Kiai-shu)  can,  therefore, 

I only  be  a stumbhng  block  in  the  study  of  the 
ancient  word- characters.  When  the  old  elements 
composing  them  have  not  been  intentionally 
changed  or  modified  in  the  transition  of  styles, 
they  are,  for  the  most  part,  mere  imitations.  Thus 
it  may  be  affirmed,  without  hesitation,  that  the 
modern  Chinese  is,  orthographically,  a mere 
phantom  of  the  ancient. 

But  to  resume,  one  would  not  expect  to  find  in  the 
modem  Chinese  character  (which  in  its  present  form 
is  no  older  than  the  4th  century  of  our  era)  the  exact 
reproduction — exigencies  of  style  excepted — of  the 
ancient  orthography,  did  one  bear  in  mind  that 
the  modern  character  was  only  formed  after 
several  successive  and  systematic  modifications. 
These  modifications  were  called  for  partly  by 
political  exigencies  requiring  an  ideographic  uni- 
formity of  character  comprehensible  in  the  different 
dialectal  districts  of  the  Empire,  partly  in  accord- 
ance with  philosophical  speculations  for  which  the 
old  phonetic  expressions  were  insufficient,  partly 
again  by  the  improvement  in  writing  materials. 

The  archaic  character  is  composed  of  a certain 
number  of  heiroglyphic  signs,  of  which  the  symbolic 
value  has,  in  many  cases,  been  preserved,  while  in 
another  considerable  class  of  examples,  this  signi- 
fication has  been  lost,  and  appears  never  to  have 
been  known  by  the  Chinese.  In  fact,  although  their 
hieroglyphic  origin  cannot  be  matter  of  slightest 
doubt,  their  symbolic  value  had  been  lost  at  a 
period  anterior  to  the  oldest  records  or  traditions  of 

I Chinese  culture. 

II  Besides  the  foregoing,  the  characters  included  a 
■certain  number  of  signs  without  any  possible  ex- 
planation, and  known  only  by  their  phonetic  value 
and  significations  traditionally  attributed  to  them. 

, All  these  symbols,  by  their  double,  sometimes  triple 
I combinations,  formed  a supplementary  class  of  com- 


plex signs,  amounting,  according  to  prevalent  tra- 
dition, to  a general  total  of  540.  But  as  the  object 
of  an  ideographic  sign  often  has  several  designa- 
tions, the  supplementary  sign  served  as  its  phonetic 
complement,  enabling  the  reader  to  recognise  which 
pronunciation  was  to  be  employed  in  each  indi- 
vidual case.  This  enables  us  to  establish  a basis 
of  comparison  between  a number  of  different  uses 
of  the  same  symbol. 

For  the  present,  it  will  suffice  to  give  you  a few 
specimens,  illustrations,  and  examples  of  the  old 
system  of  phonetic  transcription  completely  for- 
gotten for  more  than  3,000  years,  even  in  the 
countries  where  it  was  practised. 

We  now  reach  the  most  curious  fact  of  our 
investigations,  and  which,  I hope,  you  will  listen 
to  patiently,  laying  aside  all  preconceptions  as  to 
the  pecuhar  originality  of  the  Chinese  language 
and  nation ; as  to  their  self-contained  development 
in  isolation,  from  all  the  other  civilisation  of  the 
world ; and  as  to  the  notion  that  China  is  a world  by 
itself,  which  has  independently  originated  the  arts, 
the  sciences,  and  the  written  character  which  it 
possesses. 

The  detailed  exposition  of  the  researches  under- 
taken by  me  during  many  years,  guided  by  the 
methods  of  modern  linquistic  science  in  this  un- 
explored dominion,  would  be  beyond  the  limits  of 
the  present  paper,  and  I can  only  ask  your  indul- 
gence for  a summary  of  the  results. 

These  researches  have  been  supplemented  by  the 
written  character  from  its  last  transformation  in 
the  4th  century  of  our  era  back  to  the  most  ancient 
graphic  written  monuments ; the  study  of  native 
works  on  phonetism,  of  ancient  rhymes  and  dialects ; 
the  transliteration  of  proj)er  names  at  different 
periods ; and  by  the  comparison  of  the  voca- 
bulary of  modern  dialects,  whether  within  or 
without  China  proper,  a comparison  which  has 
been  extended,  first  to  cognate  languages,  accord- 
ing to  their  degree  of  relationship  and  the  greater 
or  less  degree  m which  they  have  participated  in 
Chinese  literary  culture,  and  then  to  more  remote 
idioms,  according  to  the  importance  of  the  affinity 
with  Chinese  which  they  present. 

These  studies  have  led  me  to  recognise  in  the 
Chinese  spoken  language,  excessively  attenuated  as 
it  is  now,  and  disguised  by  the  influence  of  idioms 
belonging  to  a different  morphology  and  ideology, 
an  ancient  member  of  the  great  family  of 
agglutinant  languages,  known  as  Ural-Altaic. 
And  in  doing  so,  it  may  be  necessary  to  establish 
a third  division  of  that  family’s  group  which 
has  been  provisionally  constituted  by  recent  dis- 
coveries, and  which  might  appropriately  be  called 
Amardian ; a group  in  wffiich  the  first  division  em- 
braces Akkadian  and  its  dialect,  and  the  second 
division  proto-medic,  Susian,  and  Kossian. 

It  was  necessary  to  disregard  at  the  remote 
epoch  in  the  history  of  spoken  Chinese  with  which 
we  have  dealt,  its  characteristic  phenomenon  of 
Sheng,  improperly  called  musical  intonations, 
owing  to  their  being  of  subsequent  date.  These 
Sheug,  so  strange  to  our  ears,  accustomed  to  the 
recto  tono  languages,  have  affected  in  different 
degrees  a certain  number  of  the  languages  of  the 
extreme  East  more  or  less  related  to  Chinese,  in 
which,  as  also  in  the  Chinese,  they  have  reduced 
the  words  to  a relative  and  modern  monosyllabism. 
This  phenomenon  is  found  also,  but  in  a less 
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degree,  save  perhaps,  in  Houzouana,  in  many 
African  dialects,  where  it  has  produced  the  same 
result.  The  more  immediate  cause  of  its  existence 
has  been,  and  still  is,  among  the  languages  in 
which  it  is  now  found,  the  natural  compensation 
necessary  to  counterbalance  the  contractions, 
aphereses  and  apocopes,  according  to  the  fenius 
of  the  dialects,  the  simple  or  compound  vocables 
of  which  have  been  affected  by  that  muscular 
sloth  which  is  the  particular  disgrace  of  those 
peoples,  but  which  acts  in  accordance  with  the 
ideological  sense  of  the  speech  of  those  who  make 
use  of  them. 

Having  thus  recognised  the  part  played  by  the 
Sheng  in  the  history  of  those  languages  now 
known  as  vario  tono^  let  us  recur  to  spoken  Chinese 
for  the  purpose  of  mentioning  certain  peculiarities 
of  phoneticism  which  it  shares  with  the  Amardian 
division  of  the  great  family  above  referred  to,  and 
which,  coupled  with  its  ideological  characteristics, 
place  it  as  a limit  between  that  division  and  the 
Ugro-Finnish  group. 

It  is  impossible  for  me,  without  trespassing  on 
your  patience,  to  enter  into  the  minute  and 
numerous  details  respecting  the  decay  of  letters, 
the  varieties  of  pronunciation,  and  the  choice  of 
certain  articulations,  which  closely  connect  ancient 
Chinese  with  the  Akkadian  and  Susian  dialects, 
and  not  with  the  Ugro-Finnish  tongues,  with 
which,  on  the  other  hand,  it  shares  certain  very 
marked  grammatical  affinities.  I cannot  do  better 
than  show  you  here  the  resemblances  between  the 
Chinese  and  Amardian  vocabularies  by  citing, 
from  a list  of  upwards  of  many  hundred  examples, 
a few  words  common  to  ancient  Chinese  and 
Akkadian : — 


Akkadian.  Chinese. 


To  shine 

mul 

mut 

To  purify 

lax 

luk 

Region 

ub 

ip 

White 

par 

bak 

Cloth 

sik 

sik 

Strength 

sur 

sek 

Write 

sar 

suk 

Right 

zag 

dzek 

Book,  writing 

kin 

king 

To  know 

zu 

si(t 

To  destroy 

zir 

dzok 

To  die 

mat 

mut 

To  give 

sim 

seng 

Horn 

si 

tse 

Weak 

sig 

sig 

dek 

Full,  complete 

sik 

Variegated 

dar 

dok 

To  grow 

dar 

doek,  dok 

Hero 

dun 

tan 

Leaf 

Tablet,  to  write 

dub 

dep,  tap 

Knee 

dugu 

dok 

Vase 

duk 

tuk 

Lord 

elim 

lang 

Man 

erim  ) 

Prince 

khan 

kan 

Woman 

rak 

nok,  luk 

Settlement 

pin 

pin 

Mother 

umuk 

muk 

Mouth 

ka 

ko 

Door 

ka 

ga 

The  earth 

Ida 

kai 

Under 

kita 

get 

Earth,  country 

Mengi 

kien  kai 

To  eat 

ku 

ld(t? 

Akkadian.  Chinese. 


To  be  high 

kuga 

kok 

Slave 

pak,  nar 

pok,  nok 

Sunrise 

kun 

kan 

Earth,  country 

kur 

kok 

Favour 

kur 

kuk 

Fish 

xa 

gu 

Cloud 

gan 

gun 

Curved 

gam 

gam 

Black 

gik,  mi 

kek,  mi 

Son 

tur 

tak 

One 

it 

it 

Cow 

( lum 
(lub 

111 

Brick 

ku 

ku 

Judge 

di 

ti 

Cent 

me 

be 

Eye 

si,  mat 

si,  mut 

It  seems  to  me  unnecessary  to  draw  your  atten-  : 
tion  to  the  pecuHarities  of  primitive  hierogly- 
phicism,  of  polyphony,  of  the  system  of  phonetic 
complement,  and,  at  the  same  time,  of  the  relative 
age  of  the  archaic  writing  of  the  Celestial  Empire,  at 
the  period  of  its  first  introduction,  when  one  can 
compare  them  with  like  peculiarities  observable  in 
the  earliest  cuneiform  inscriptions,  with  which  ' 
we  have  become  familiar  through  the  discoveries 
made  in  the  field  of  Assyriology,  of  which  the 
distinguished  General  Sir  Henry  Eawlinson  is  the 
creator  and  the  chief. 

No  more  doubts  exist  in  respect  to  the  cuneiform  i 
characters  than  in  the  case  of  Chinese  signs,  that  j 
they  have  degenerated  from  ancient  hieroglyphics;  ' 
but  the  outline  of  the  ancient  images  is,  in  the 
cuneiform,  far  more  obliterated  in  consequence  of 
the  peculiar  and  inexplicable  form  of  the  cuneiform 
strokes  in  which,  from  the  earliest  times,  they  have 
imitated.  In  spite  of  this,  the  images  are  yet  ' 
occasionally  recognisable,  and  some  help  may  be 
derived,  although  not  in  an  absolute  manner,  from 
the  linear  outlines  of  these  same  characters  which, 
however,  ought  not  to  be  regarded  in  the  same  way 
as  their  graphic  precursors,  since  they,  at  times, 
give  evidence  of  a greater  corruption  of  the  primi- 
tive image  than  the  archaic  cuneiform  outline.  The 
cause  of  the  preference  shown  for  a linear  outline, 
in  the  last  case,  should  probably  be  attributed  to 
the  hardness  of  the  substance  upon  which  they 
were  engraved  with  greater  facility  than  the  cunei- 
form strokes,  which,  on  the  contrary,  were  more 


easily  printed  on  tablets  of  unbaked  clay. 

We  must  always  remember,  however,  that  the 
fact  that  the  earliest  characters  were  a combination 
of  linear  and  cuneiform  strokes,  shows  that  the 
primitive  outlines  were  made  by  joined  lines,  and 
it  was  thus,  doubtless,  that  the  writing  on  bamboo, 
papyrus,  or  olet,  which  preceded  the  use  of  the 
clay,  was  tried.  But,  however  that  may  have  been, 
and  although  the  number  of  the  signs  of  which  the 
hieroglyphic  value  is  now  known  is  small,  and  yields 
but  a limited  field  for  comparisons,  the  resemblance 
between  these  hieroglyphics  and  those  that  have 
been  preserved  in  China  is  very  striking,  and  in- 
dicates, without  doubt,  a community  of  origin. 
The  identity  of  outline,  as  far  as  it  is  possible  to 
recognise  it,  the  identity  of  sound  and  of  meaning, 
and  the  common  possession  of  the  same  poly  phonistic 
values,  can  but  point  to  one  conclusion.  We  should 
also  remark  a characteristic  of  this  hieroglyphic 
writing,  and  which  distinguishes  it  from  that  of 
ancient  Egypt.  It  is  that  in  China,  as  in  Chaldea, 
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the  images  are  drawn  full  face,  whereas,  in  Egypt, 
they  are  shown  in  profile.  Undoubtedly  there  is  an 
importance  to  be  attached  to  this  peculiarity. 

Let  us  take  some  instances  of  resemblance 
between  the  two  writings,  and  compare  the  linear 
or  the  archaic  cuneiform  outline  of  Babylon,  with 
the  Chinese  Ku-wen.  Apart  from  this  test,  there 
are  reasons  for  believing  that  the  cuneiform  writing 
I was  not  always  arranged  in  horizontal  lines.  With- 
out mentioning  the  peculiar  arrangement  of  the 
characters  in  some  of  the  most  ancient  seals,  which 
seem  to  lend  themselves  easier  to  a vertical  than  to 
a horizontal  system  of  writing,  and  without  the 
additional  fact  that  the  early  writers  on  stone  wrote 
horizontally,  we  shall  notice,  with  the  eminent  M. 
Sayce,  that  a greater  part  of  the  images  which 
seem  as  though,  ideographically,  they  should  be 
considered  upright,  are  written  horizontally  in  the 
I linear  form  of  inscription. 

The  following  are  some  hieroglyphics  that  are 
common  to  both  writings:  — “Eye,”  “moon,” 
“augur,”  “north,”  “divining-rods,”  “race,” 
“ family,”  “tongue,”  “slave,”  “black,”  “region,” 
“protection,”  “settlement,”  “brick,”  “bull,” 
“ rope,”  &c. 

It  will  be  noticed  that  we  have  avoided  com- 
paring the  signs  meaning  “mouth,”  “sun,”  “star,” 
“moon,”  “tree,”  and  others  of  the  same  kind, 
which  could  not  be  represented,  excepting  in  the 
same  manner,  and  consequently  would  be  without 
value. 

These  resemblances  in  sound  and  in  words,  and 
this  identity  of  original  writing,  are  only  of  marked 
value  where  supported  by  like  afiinities  in  the 
literature,  and  in  the  traditions.  Of  this  we  will 
proceed  to  give  proof. 

The  Yh-King  is,  par  excellence,  the  holy  book  of 
Chinese  literature.  I cannot  better  describe  it 
than  by  quoting  the  recent  description  given  of  it 
by  the  learned  professor,  who  has  so  kindly 
offered  to  preside  here  this  evening  : — ■ 

“ Among  the  most  valued  works  of  antiquity  stands 
the  ‘ Yih-King,’  the  original  text  of  which  consists  of 
short  sentences,  arranged  under  certain  diagrams, 
formed  by  the  combination  of  straight  lines,  and  is 
attributed  to  the  legendary  Emperor  Fuh-he  (b.c.  2852). 
But,  whoever  may  have  been  the  author  of  this  text,  its 
antiquity  is  undoubted,  as  is  incidentally  shown  by  the 
increasing  inability  of  the  successive  early  commentators 
— Wan  Wang  (b.c.  1150),  Chow  Kung  (b.c.  1120),  and 
Confucius  (b.c.  500) — to  understand  its  drift.  ‘ If  I 
had  50  more  years  to  live  I would  devote  them  to  the 
study  of  the  ‘ Yih-King,’  ’ said  Confucius,  as  he  laid 
down  his  pencil  at  the  completion  of  his  commentary  on 
that  work,  in  which,  however,  he  professed  to  find  an 
unfathomable  abyss  of  philosophical  learning  and 
divinatory  lore.  The  superstitious  fame  which  the 
sage  thus  established  for  it  saved  it  from  the  auto- 
da-fe  in  which  perished  (221  b.c.)  the  entire  litera- 
time  current  in  the  northern  portions  of  the  em- 
pffe,  except  such  works  as  treated  of  medicine, 
divination,  and  husbandry.  Since  that  time,  the  fore- 
most scholars  of  each  generation  have  edited  the  text 
and  heaped  commentary  after  commentary  upon  it,  and 
I one  and  aU  have  arrived  at  the  somewhat  lame  ’con- 
clusion, that  its  fuU  significance  is  past  finding  out.  In 
the  same  way,  a host  of  European  Chinese  scholars  have 
made  translations  of  the  work,  and  have,  if  possible 
made  confusion  more  confounded.  The  text,  as  we  have 
it  at  the  present  day,  is  very  corrupt,  owing  to  the  fact 
i that  it  was  re-written  at  least  three  tunes,  at  the  three 
great  official  modifications  of  the  characters  referred  to 


above,  at  each  of  which  it  suffered  mutilations  at  the 
hands  of  the  transcribers,  who  introduced  changes  in 
the  ideographic  value  of  the  characters  to  suit  the 
philosophical  views  prevailing  at  the  time,  and  in  the 
phonetic  values  of  others,  in  accordance  with  the  pecu- 
liarities of  the  existing  official  dialects.  But  in  spite  of 
these  difficulties,  the  Imowledge  possessed  by  M.  Terrien 
de  La  Couperie  of  the  ancient  soimds  of  the  language  and 
of  ethnological  science,  has  enabled  him  to  raise  the  veil 
from  the  ‘ Yih-King,’  which  has  resisted  the  searching 
gaze  of  30  centuries  of  native  scholarship,  and  to  fore- 
shadow the  true  nature  of  the  work.” 

According  to  the  necessarily  brief  examination 
given  by  us  to  the  two  chapters  which  we  have 
completely  translated,  and  which  are  of  a like 
character,  the  Yh-King  would  seem  to  be  an 
agglomeration  of  very  ancient  documents.  Out 
of  the  chapters  that  we  have  translated,  the 
22nd  and  the  30th  are  simply  lists  of  meanings  of 
the  hieroglyphic  placed  at  the  head  of  the  chapter. 
These  lists  are  drawn  up  with  care,  and  seem  to 
have  been  made  systematically  as  vocabularies  ; and 
in  order  to  give  the  precise  meaning,  the  author 
has  occasionally  been  at  pains  to  show  the  signifi- 
cations expressed  by  homophones,  which  should 
not  be  attributed  to  the  sign  which  is  the  obj  ect  of 
the  chapter.  Without  being  as  yet  in  a position 
to  affirm  this  positively,  we  think  that,  at  least, 
half  of  the  book  is  composed  of  such  lists.  Certain 
of  the  chapters  relate  to  the  early  populations  of 
primitive  China,  of  which  the  name  and  the 
particulars  are  recognisable.  Some  seem  specially 
effected  to  certain  categories  of  objects,  the- 
different  kinds  of  which  are  indicated ; some  treat 
of  certain  customs ; some,  again,  seem  to  be  con- 
nected with  the  events  of  early  ages ; others  seem 
to  be  ephemerides,  and  relate  to  celestial  pheno- 
mena, as  in  astrological  works;  while  others,  again, 
appear  to  be  geographical  or  ethnological  enumera- 
tions. One  chapter  that  we  have  translated  is 
devoted  to  a series  of  customs,  specifying  those 
people  who  were  wont  to  practise  them.  The  whola 
forms  a subject  of  the  highest  importance  for 
students  of  the  ethnography  of  past  times. 

If,  for  instance,  we  examine  chapter  30  (of  which 
I recently  gave  a translation  to  the  Royal  Asiatic 
Society  with  philological  commentary),  we  shall  see 
a hieroglyphic  having  the  sounds  “loep”  and  “dip,” 
of  which  the  earliest  representation  is  a horned 
mammal,  described  in  the  first  line  of  the  text  as  “ a 
cow,”  and  then  come  six  other  lists  of  characters 
of  which  no  sort  of  connected  sense  could  be  made, 
as  may  be  seen  from  the  great  discrepancies  in 
translation  offered  by  those  who  have  sought  to 
arrive  at  their  meaning.  But  these  characters 
exactly  represent  the  very  complete  series  of  the- 
different  significations  of  the  hieroglyphic  expressed 
phonetically,  and  of  which  a great  part  are  yet 
attributed  to  the  same  character.  Many  of  these,, 
however,  are  unknown  in  Chinese  literature, 
though  they  are  expressed  in  its  vocabulary  by  the 
same  phonetic  type.  These  lists  are  broken  up 
here  and  there  by  formulas  of  augury,  ‘ ‘ lucky  ” and 
“unlucky,”  notably  by  words  such  as  Lceh  dcenk 
and  dcenk-koe,  which  singularly  enough  recal  the 
formulas  la-dunku  and  dunk-hu,  preserved  in  the 
cuneiform  astrological  tablets. 

The  corresponding  hieroglyphic  in  Akkadian 
writing,  which  is  identical  in  form,  and  which 
signifies  “ox,”  has  the  sounds  of  “lup”  and 
“dip.”  The  fragments  of  dictionaries,  better 
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known  under  the  name  of  cuneiform  syllabaries, 
wholly  unpublished  and  unedited,  and  which  Mr. 
T.  G.  Pinches  has  kindly  consented  to  collect  for 
me,  furnish  an  incomplete  list  of  the  same  mean- 
ings. In  one  of  the  syllabaries,  six  or  eight  lines, 
■containing  as  many  significations  of  this  same 
character,  are  missing;  but,  happily,  among  those 
that  have  been  found  on  other  cuneiform  tablets, 
hgure  those  which,  while  indicated  in  the  lists  of 
the  Yh  King,  are  wanting  to  the  same  hieroglyphic 
in  Chinese  literature.  The  accuracy  of  our  dis- 
covery is  yet  further  proved  by  the  composed 
characters  in  the  two  writings. 

To  summarise.  Certain  portions  of  the  Yh  King 
^re  only  lists  of  meanings  that  pointedly  recall  the 
Akkadian  cuneiform  syllabaries,  and  which  belong 
to  one  dialect  of  the  same  family,  and  we  shall  see, 
by  an  example,  up  to  what  point  of  identity  this 
resemblance  consists.  The  imagination  has  here 
wide  scope  to  supply  the  lines  that  are  miss- 
ing, and  it  is  hard  not  to  try  and  foresee  that 
which  would  confirm  us  from  the  new  discoveries 
in  Chaldee. 

The  syllabaries  on  which  we  have  founded  our  ex- 
amples only  date  from  the  12th  century  ; it  is  true, 
they  are  exactly  copied  from  those  of  the  ancient 
library,  compiled  by  order  of  Saryukin,  king  of 
Agade,  in  the  sixteenth  century  before  our  era. 
As  to  the  precise  degree  in  which  these  syllabaries 
are  an  abridgement  from  still  earlier  ones  we  know 
nothing.  But  after  our  investigations,  and  after 
the  occurrence  in  the  early  Chinese  lists  of  mean- 
ings and  expressions  found  in  the  Assyrian  texts, 
and  which,  therefore,  do  not  figure  in  the 
syllabaries,  we  may  be  led  to  believe  that  there 
were  lists  in  every  way  far  more  complete  than 
those  which  have  come  down  to  us,  and  it  is  to  be 
hoped  that  new  discoveries  may  serve  to  confirm 
this  theory. 

All  this,  of  necessity,  implies  an  early  relation- 
ship between  Chinese  and  Chaldean  culture,  around 
which  we  shall  yet  group  several  curious  facts 
drawn  from  the  old  sources  of  semi-historic  Chinese 
tradition. 

We  do  not  look  on  the  progressive  development 
of  civilisation  in  China.  The  first  chiefs  and  their 
ministers  were  in  possession  of  most  of  the  arts  and 
sciences.  They  were  only  concerned  in  installing 
themselves  in  the  country,  and  in  forming  relations 
with  the  populations,  or  in  organising  an  adminis- 
•ration  upon  a plan  fixed  beforehand,  or  in  con- 
formity with  an  earlier  experience. 

All  the  inventions,  astronomy,  music,  medicine, 
as  well  as  all  the  arts  that  add  to  the  comfort  and 
the  well-being  of  mankind,  are  attributed  to  the 
legendary  group  of  Kai  Hoang-ti  and  his  ministers. 
Under  Yao  and  Shun  there  are  questions  as  to  the 
titles  of  officers  which  have  never  met  with  any 
explanations  to  this  day,  and  which  remain 
problems. 

Hoang-ti  (originally  pronounced  Kon-ti},  ac- 
•cording  to  legendary  tradition,  was  the  first  of  the 
five  emperors  who  reigned  at  the  dawn  of  history. 
His  family  name  was  Nai  (originally  Nan  or  Nah), 
If  we  examine  the  ancient  form  of  his  name,  as  it  is 
shown  in  the  old  Chinese  palaeographic  collections, 
we  shall  find  that  it  is  made  up  of  a single  group, 
pronounced  ISTak-kon-ti,  a name  which  coincides 
strangely  with  Kakhunta  or  Kakhunte,  mentioned 
in  the  Susian  texts  as  the  chief  of  the  gods.  His 


name  was  added  to  theirs  by  the  early  kings  of  thi 
region.  Kudur  Nakhunta,  King  of  Susa,  cam« 
down  to  the  plains  of  the  Euphrates,  ravaged  th 
country,  seized  upon  the  towns  extending  fron  ' 
Ur  as  far  as  Babylon,  and  founded  in  about  th( 
year  2285  B.C.,  the  dynasty  that,  according  t( 
Berosus,  is  called  Median. 

The  same  records  tell  us  that  the  inventor  o 
writing  was  Ts’ang  Hieh,  whose  name,  according 
to  ancient  Chinese,  was  pronounced  Dam- Kit 
This  man  is  said  by  some  to  have  been  an  indepen- 
dent chief ; others  have  described  him  as  coming 
to  the  throne  after  the  fabulous  Fuh-hi;  while 
others,  again,  have  termed  him  one  of  Nahonti\ 
ministers.  The  resemblance  between  his  name 
Dum-Kit,  and  that  which  Dungi,  King  of  Ur,  latei 
on  certainly  bore,  for  the  same  reason  that  the  sur- 
name Kakhunta  was  given  to  all  the  kings  of  Susa,  if 
curious ; and  our  interest  in  the  comparison  reachet 
a higher  pitch  when  it  is  seen  that  the  Akkadiar 
characters  forming  the  name  of  Dungi,  mear 
“the  man  of  the  bamboo  tablet,”  and  that  thal 
of  the  two  Chinese  characters  with  which  hit 
name  was  written  in  the  earhest  times  was  ‘ ‘ car vei 
of  wood.” 

Tsoh  Kieu  Ming,  a disciple  of  Confucius,  hat 
preserved  in  his  Tsoh  cliuan  a tradition  reported  tc 
him  by  the  sage  himself,  and  which,  bearing  on  ; 
the  subject  of  writing,  seems  worthy  of  general 
attention. 

“ In  days  of  yore  Hoang-ti  used  signs  in  the  foian  ol 
clouds  (Yun)  in  order  to  record  facts. 

“ Yen-ti  made  use  of  signs  in  the  shape  of  tongues  ol 
fire  in  order  to  record  facts.” 

But  these  signs  in  the  form  of  clouds,  may  they 
not  possibly  be  taken  to  mean  shadows  of  the 
objects  ? Yen-U,  in  old  Chinese  Din-ti,  is  the  sur-  • 
name  of  Lieh  Shan,  in  old  Chinese  Lik-tan.  In 
this  have  we  not  a far-off  recollection  of  the  cele- 
brated Liktiam  (Lik  bagas,  Lik  babi),  the  earliest 
known  King  of  Ur,  who  has  covered  the  whole 
of  Chaldsea  with  his  monuments,  while  Din-ti 
recalls  singularly  enough  the  aged  seer  of  Babylon, 
Din-tir.  And  those  tongues  of  fire  that  he  was 
wont  to  use,  may  they  not  be  the  cuneiform 
characters  ? 

As  regards  the  political  institutions  of  primitive 
China,  in  the  fragments  of  Susian  history  as 
far  as  they  have  come  to  light,  we  find  some 
explanations  upon  two  points  that  have  hitherto 
defied  the  research  of  students,  whether  natives  or 
foreigners.  In  the  second  chapter  of  the  “ Shu 
King,”  we  learn  that  the  Emperor  Shun  (2255- 
2205  B.c.)  gave  daily  “audiences  to  all  the 
pastors,”  a term  that  is  understood  to  apply 
to  the  princes  of  the  various  States.  In  1 
another  passage  it  is  said  that  he  made  special 
sacrifice,  but  with  the  ordinary  rites  to  God,  and : 
with  purity  and  respect  to  the  “Six  Honoured- 
ones.”  The  epithet  “pastors”  applies  to  the  1 
Princes,  and  the  term  “Six  Honoured  ones”;' 
have  been  the  subject  of  many  commentaries,  with-  [1 
out,  however,  any  satisfactory  result  having  been  i 
arrived  at.  But  we  see  from  the  Susian  texts  that  I 
the  word  for  “Prince”  had  the  meaning  of  1 
“Pastor,”  and  that  in  the  Divine  hierarchy i| 
immediately  after  the  chief  deity  were  six  gods  of  3 
inferior  rank. 

An  officer  of  high  rank,  whom  Yao  and  Shun  f. 
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onsulted,  and  who  seems  to  have  played  an  active 
)art  in  the  regulation  of  the  affairs  of  the  Govern- 
aent,  bears  the  title  of  Chief  of  the  Four  Mountains. 
This  strange  name  would  seem  to  have  reference  to 
, yet  recent  reminiscence  of  the  famous  title  of 
‘ king  of  the  Four  Eegions,”  which  was  one 
)orne,  as  is  well  known,  by  the  Chaldean 
lovereign. 

One  of  Yao’s  first  tasks  was  to  divide  his  dominions 
nto  twelve  sections,  presided  over  by  the  same 
lumber  of  chiefs ; this  is  absolutely  like  the 
iuodenary  feudal  system  adopted  in  Susa.  "We 
mow  that  to  Yao  is  attributed,  and  with  the 
^eatest  probability,  the  establishment  of  the  cycle 
if  sixty  years,  the  length  of  the  year,  of  months, 
md  the  intercalary  month. 

The  names  of  the  four  cardinal  points,  and,  what 
is  very  remarkable,  the  hieroglyphic  signs  by  which 
they  are  expressed,  are,  in  a certain  measure,  the 
same  in  the  Akkadian  and  Chinese  cultures.  This 
I intend  to  show  in  a special  monograph  upon 
the  subject ; but  that  which  is  here  of  importance 
to  note  is  the  displacement  of  the  geographical 
horizon  produced  in  the  establishing  of  the 
“hundred  families.”  The  South,  which  was  so 
termed  on  the  cuneiform  tablets,  corresponds  in 
Chinese  to  the  East,  the  North  to  the  West,  the 
East  to  the  South,  making  thus  a displacement  of 
quarter  of  a circle.  It  would  be  interesting  if,  on 
examination  of  the  Akkadian  and  Assyrian  names, 
we  could  find  that  they,  in  their  turn,  denoted  an 
early  displacement,  of  which  only  these  traces  re- 
main to  us. 

In  the  present  day  in  China,  the  left  hand,  that 
is  the  west,  is  held  to  be  auspicious,  and  is  looked 
upon  as  the  place  of  honour.  On  the  other  hand, 
in  early  Chinese,  just  as  in  Chaldee,  it  was  the 
right  that  was  so  regarded. 

The  eight  Kwa  of  Fuh-hi  recal,  in  a singular 
'manner,  the  arrows  of  divination  that  are  almost 
always  eight  in  number,  and  which,  as  the  Baby- 
lonian Assyrian  cylinders  show  us,  are  held  in  the 
hand  of  Marduk  and  of  Istar.  These  are  shaped 
in  the  form  of  a circular  fan,  and  exactly  answer 
to  the  description  given  by  the  Mussulman  authors 
in  their  account  of  the  heathen  Kaabah  rites ; their 
disposition  is  precisely  that  of  the  eight  Kwa 
which  Fu-hi  holds  in  his  hand,  in  the  well-known 
ancient  Chinese  portrait  of  him. 

Belomancy  was  much  practised  by  the  Chaldeans. 
And  I would  remind  you  of  the  curious  passage  in 
Ezekiel,  where  the  prophet  states  that  Nabuchodo- 
rossor,  before  setting  out  for  the  war,  and  while 
yet  hesitating  as  to  the  proper  point  where  he 
should  attack  the  foe,  put  arroAvs  unsorted  into  a 
quiver,  after  having  written  on  each,  according 
to  the  commentary  of  S.  Jerome,  the  name 
of  one  of  his  adversaries,  in  order  to  see 
which  one  would  come  out  first,  and  conse- 
quently which  town  it  was  that  he  ought  to 
attack.  This  same  belomancy  is  still  practised 
among  the  Arabs,  and  was  very  prevalent  in 
Mecca  at  the  time  of  Mahomed. 

According  to  Mussulman  writers,  seven  arrows 
without  points  or  feathers,  and  each  bearing  a 
significant  word,  were  preserved  in  the  Kaabah, 
under  the  guardianship  of  a special  minister. 

IrVe  cannot  here  examine  how  far  it  would  be 
possible  to  re- discover  and  to  group  the  traces 
existing  in  this  Akkadian  character  of  an  older 


method  of  writing,  either  invented  or  imported  by 
a people  of  a different  race ; a writing,  doubtless, 
incomplete  and  coarse,  and  certainly  figurative, 
but  which  met  with  its  perfection  in  the  Akkadian 
centre,  with  which  it  became  wholly  assimilated, 
and  upon  which  it  has  left  its  indelible  stamp. 
It  is  the  writing  itself  which  yields  us  know- 
ledge, respecting  certain  physical  characteristics 
of  the  people,  by  whom  it  was  at  last  systematised. 
Thus,  the  hieroglyphics  still  preserved  in  China, 
show  us,  from  the  peculiar  outline  of  the  nose, 
when  seen  full  face,  that  that  member  must 
have  been  usually  quite  fiat.  Unfortunately, 
this  symbol  cannot  be  compared  with  the  Akkadian 
character,  for  this,  we  believe,  is  not  yet  known. 

The  obliquity  of  the  eyes  is  illustrated  by  many 
examples  in  the  simple  and  composed  characters, 
in  the  Kuwen  of  old  China.  And  the  two  linear 
outlines  which,  in  Akkadian,  denote  the  eye  (out- 
lines that  have  been  clearly  misunderstood),  seem 
with  every  probability  to  confirm  the  same  fact. 

In  the  lectures  given  by  the  talented  Professor 
Sayce,  some  two  years  back,  on  Babylonian  litera- 
ture, he  made  allusion  to  the  oblique -eyed  popula- 
tion of  Babylon.  The  learned  Assyriologist  was 
kind  enough  to  inform  me  that  he  had  come  to  this 
opinion,  after  an  examination  of  the  figures  repre- 
sented on  archaic  cylinders,  but  that  the  dwarfed 
and  clumsy  outline  of  these  figures  should  not  rank 
as  proof,  since  the  acquisition  by  the  British  Museum 
authorities  of  the  statuettes  of  Gudea,  Viceroy  of 
Zirghoul.  The  type  of  this  personage  is,  indeed,  a 
different  one,  though  it  may  not  be  Semitic  ; yet  it 
seems  to  us  that  it  cannot  be  invoked  in  matters  con- 
cerning the  type  of  the  higher  populations  of  Elam. 
The  bronze  statuettes  of  this  monarch  represent 
him  in  a singular  posture,  doubtless  sacred,  for 
the  accomplishment  of  some  traditional  rite,_  for  he 
is  shown  kneeling  upon  some  special  kind  of 
support  that  is  lost  to-day',  and  made,  probably, 
of  some  different  kind  of  substance,  and  in  hi& 
hands  he  holds  an  enormous  bludgeon,  broad  at 
the  top  and  narrow  at  the  base,  but  of  which 
the  xioint,  though  unfortunately  broken,  is  yet 
sufficiently  indicated.  The  form  of  this  tapering 
staff  recals  that  of  those  cones  of  baked  clay  that 
were  probably'  designed  for  some  religious  rites, 
and  of  which  the  most  bear  inscriptions  of  this, 
same  Gudea.  On  the  larger  part,  there  is  a kind 
of  border,  from  which,  as  Mr.  T.  G.  Pinches 
shrewdly  observes,  they  were  probably  intended  to 
hang  point  doAvnwards.  Such  precaution,  if  we 
compare  it  with  the  kneeling  posture  ^ of  Gudea, 
would  seem  to  indicate  a special  veneration,  a great 
respect,  for  this  point.  From  a hieroglyphic  pre- 
served in  China,  we  may  get  an  explanation  of  this. 
As  is  known,  the  hieroglyphic  sign  for  father  in 
Chinese  hu-wen,  more  or  less  faithfully  imitated  in 
modern  writing,  passing  by  the  intermediate  styles,. 
ta-chuany  siao-chuatiy  and  li-shu,  represents  a hand, 
the  right,  grasping,  or,  rather,  exhibiting  an  object 
delineated  by  a stroke  sometimes  thick  at  the  top 
and  fine  at  the  bottom,  and  vice  versa,  just  according 
to  the  interpretation  put  upon  it  by  the  scribe, 
whether  “ stick  ” or  “ flame,”  between  which  the 
etymological  traditions  concerning  it  are  divided. 
These  two  traditions,  as  is  so  often  the  case  in 
China,  are  they  not  both  correct?  do  they  not  each 
represent  a part  of  the  truth  ? Without  entering 
into  the  question  as  to  whether  the  affinity  of  the 
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name  Gudea  with  the  ancient  reading  of  the  Chinese 
hieroglyphic  Gut,  which  is  still  preserved  with  the 
special  meaning  of  dead  father,  be  purely  acci- 
dental, or  whether  it  is  likely  that  the  two  names 
may  have  had  one  common  origin,  we  are  led  to 
believe  that  the  Chinese  hieroglyphic,  the  bordered 
cones,  and  the  attitude  of  Gudea  holding  his  stake, 
all  serve  to  explain  each  other.  This  cone  of  wood 
may  almost  certainly  be  taken  to  mean  the  generator 
of  fire,  like  the  pramantlia  of  the  vedic  hymns  of 
which,  as  M.  Boscawen  shows,  its  use  in  religion 
was  known  among  the  Akkadians.  It  must  yet 
be  insisted  that  in  the  statuette  there  is  much 
wanting  to  admit  of  our  drawing  any  conclusions 
as  to  the  physique  of  the  Akkadians  of  the  higher 
classes.  It  belongs  to  an  epoch  subsequent  to  the 
predominance  of  the  Turanian  element,  and  seems 
to  argue  a growth  of  the  Mongol  and  of  the 
Semitic  types. 

We  could  enumerate  a long  series  of  affinities 
between  Chaldean  culture  and  Chinese  civilisation, 
although  the  last  was  not  borrowed  directly. 

From  what  evidence  we  have,  it  seems  highly 
probable  that  a certain  number  of  families  or  of 
-tribes,  without  any  apparent  generic  name,  but 
among  which  the  Kutta  filled  an  important 
position,  came  to  China  about  the  year  2500  B.c. 
These  tribes,  which  came  from  the  west,  were 
obliged  to  quit  the  neighbourhood,  probably  north 
•of  the  Susiana,  and  were  comprised  in  the  feudal 
agglomeration  of  that  region,  where  they  must 
have  been  influenced  by  the  Akkado- Chaldean 
culture. 

The  numeric  formalism  which  plays  so  great  a 
part  in  all  Chinese  conceptions,  which  penetrates 
their  ideas,  their  customs,  their  institutions  of  every 
kind,  is  notoriously  of  Chaldean  origin.  Although, 
however,  on  this  point  there  is  yet  much  to  be 
learnt,  and  although  we  must  wait  for  the 
revelations  of  those  Assyriologists  who  are  now  at 
pains  to  decipher  the  tablets  relating  to  the  sacred 
numbers  that  have  been  added  to  the  collection  in 
the  British  Museum  by  a well-known  modern  As- 
syrian, Mr.  Hormuzd  Eassam,  yet  we  may  already 
see  how  great,  how  important,  was  the  use  of  these 
numerical  categories  in  the  cosmogony,  the  institu- 
tions, and  the  speculations  of  the  ancient  Chal- 
deans. Of  them  all,  the  numbers  twelve,  seven, 
and  six  are  chiefly  remarkable. 

I will  not  trespass  further  upon  your  patience  by 
citing  the  vast  number  of  affinities  already  pointed 
out  by  learned  men,  such  as  Davies,  Chalmers,  and 
Schlegel,  between  a host  of  our  customs,  our 
sciences,  our  arts,  our  superstitions,  our  games,  and 
those  of  the  subjects  of  the  Son  of  Heaven.  A 
portion  of  these  are  certainly  owing  to  their  progress, 
as  also  to  communication  and  to  ulterior  changes, 
but  another  portion,  perhaps  the  earliest  and 
most  important,  traces  its  origin  to  the  first  estab- 
lishment in  ancient  China  of  a part  of  that  primitive 
Akkado-Chaldean  culture  to  which  our  modern 
civilisation  are  indirectly  so  referable. 


MISCELLANEOUS. 


EAILWAY  ACEOSS  NEWFOUNDLAND. 

Newfoundland,  the  oldest  of  our  colonies,  does  not 
yet  possess  a single  mile  of  railway.  This  defect,  it  is 


announced,  in  The  Colonies  and  India,  Avill  shortly  be 
remedied.  A survey  has  been  made  of  a route  for  a 
line  right  across  the  island  from  east  to  west,  and  the  | 
Colonial  Legislature  has  committed  itself  to  its  imme-  i 
diate  construction.  Starting  at  St.  John’s  the  fine  will 
take  a south-westerly  course  for  30  miles,  and,  gradually 
bending  to  the  north-west  and  west,  will  pass  along  the 
narrow  neck  of  land  wffiich  separates  Trinity  Bay  from 
Placentia  Bay.  Hence  it  joasses  in  a general  westerly 

course  to  St.  George’s  Bay  on  the  west  coast.  The 

country  to  be  opened  up  by  this  railway  is  well 
watered  and  well  wooded,  resembling  in  a great 
measure  in  general  features  the  Cumberland  Lake 
District,  intersected  with  lakes  and  with  con- 
siderable hiUs  rising  here  and  there  above  the 

general  high  level  of  the  land.  The  highest  land 
actually  traversed  is  1,100  feet  above  the  sea,  and  the 
total  length  of  line  wiU  be  about  350  miles,  the  actual 
distance  from  terminus  to  terminus,  in  a direct  line, 
being  275  miles.  Much  of  the  country  to  be  traversed 
has  hardly  been  visited  by  other  white  men  than  the 
actual  surveying  party,  and  it  is  described  as  affording 
rich  pasture  land,  and  as  containing  abundant  supplies 
of  minerals.  The  district  in  the  neighbourhood  of  the 
western  terminus,  St.  George’s  Bay,  is  one  of  the 
healthiest  districts  in  the  world,  being  free  from  fogs 
and  from  the  occasional  severity  of  the  weather  felt  in 
other  parts  of  the  island  ; and  there  is  no  doubt  that, 
when  the  railway  is  completed,  settlement  there  will 
take  place  very  rapidly,  and  it  will  become  one  of  the 
health  resorts  of  the  island,  and  probably  of  the  adjoining 
continent  as  well.  It  is  hoped  that  eventually  communica- 
tion by  means  of  ferry  steamers  will  take  place  between 
St.  George’s  Bay  and  the  mainland,  thus  enabling 
passengers  and  goods  to  be  carried  without  change  of 
train  from  St.  John’s  to  any  part  of  the  Dominion  of 
Canada.  This  would  be  a saving  of  about  1,000  miles 
of  sea  voyage  ; and,  whether  this  scheme  should  ever  be 
accompHshed  or  not,  the  opportunity  which  the  railway 
will  afford  of  avoiding  the  dangerous  and  unpleasant 
navigation  between  Cape  Eay  and  New  York  or  Quebec 
will  be  seized  by  many  travellers  between  Canada  and 
England.  The  further  advantages  of  opening  up  tl<e 
hitherto  neglected  resources  of  Newfoundland  by  means 
of  a fine  of  a railway  are  obvious. 


GENERAL  NOTES. 

o 

Direct  Applications  of  Solar  Heat. — Since  May,  last 

year,  M.  Mouchot  has  been  carrpng  on  experiments  nesr 
Algiers  with  his  solar  receivers.  It  is  stated  that  the  smallci’ 
mirrors  (0'80m.  diameter)  have  been  used  successfully  for 
various  operations  not  requiring  more  than  400  deg.  to 
500  deg.  Among  these  are  the  fusion  and  calcination  of 
alum,  preparation  of  benzoic  acid,  purification  of  linseed- oil, 
concentration  of  syrups,  sublimation  of  sulphur,  distillation 
of  sulphuric  acid,  and  carbonisation  of  wood  in  closed  vessels. 
The  large  solar  receiver  (with  mirror  of  3'80  m.)  has  been 
improved  by  various  additions.  This  apparatus,  on  Novem- 
ber 18,  last  year,  raised  35  litres  of  cold  water  to  the  boiling 
point  in  80  minutes.  On  December  24,  M.  Mouchot  with  it 
distilled  directly  25  litres  of  wine  in  85  minutes,  producing 
four  litres  of  brandy.  But,  perhaps,  the  most  interesting 
results  are  those  relatmg  to  mechanical  utilisation  of  solar 
heat.  Since  March  the  receiver  has  been  working  a hori- 
zontal engine. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  contaming  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  will  be  published  shortly, 
price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Sceretary. 
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j PEOCEEDINGS  OF  THE  SOCIETY. 

I 


POSTAL  TELEGRAMS.— DEPUTATION  TO  THE 

POSTMASTER-GENERAL. 

I A deputation  to  the  Postmaster  General  from  the 
(Council  of  the  Society  attended  at  the  General 
t Post-office,  on  Saturday,  July  17th.  Present 
I Lord  Alfred  Churchill  (late  Chairman  of  Council), 

I Admiral  Sir  F.  Nicolson,  Bart.,  C.B.,  Bear- Admiral 
Mayne,  C.B.,  Andrew  Cassels,  Edwin  Chadwick, 
C.B.,  G.  C.  T.  Bartley,  and  H.  T.  Wood  (Secretary). 
They  were  received  by  the  Postmaster-General,  the 
Secretary,  the  Financial  Secretary,  the  Assistant 
(Secretary  (Mr.  Patey),  and  other  officers  of  the 
! Post-office. 

1 On  the  introduction  of  the  Deputation, 

I The  Postmaster-General  said  that  he  had  read  the 
I memorial  of  the  Council  (printed  in  the  Journaliov  July 
9th,  p.  707),  and  had  fully  considered  it. 

i Lord  Alfred  Churchill  said — We  attend  here  as  a 
I deputation  from  the  Council  of  the  Society  of  Arts,  to 
I urge  upon  her  Majesty’s  Government,  through  the 
i Postmaster- General,  the  expediency  of  a reduction  in 
the  rate  of  inland  telegrams  from  one  shilhng  to 
I sixpence.  I may  mention  that  I was  formerly  con- 
i nected  with  the  early  estabhshment  of  the  shilling 
rate,  having  belonged  to  the  original  shilling  tele- 
I graph  company,  since  purchased  by  the  Government. 

I We  had  ten  years’  work  in  establishing  it.  The  amount 
j of  tele^ams  at  that  time  was  an  average  of  about 
' six  milhons  a year,  and  I believe  that  the  amount  is  now 
about  twenty-six  millions  a year.  We  are  fully 
aware  of  the  great  difficulties  which  the  Post-office 
I authorities  have  had  to  encounter  in  estabhshing  the 
j telegraph  system  throughout  the  country,  and  in  ex- 
i tending  it  as  they  have  done,  and  also  of  "the  admirable 
‘ manner  in  which  the  work  has  been  conducted  and 
j carried  out  by  them  through  many  trying  circum- 
I stances.  You  have  had  great  expenses,  no  doubt,  in 
j making  extensions,  and  in  organising  a system  which 
! has  developed  itself  into  one  of  such  immense  propor- 
tions, far  exceeding  the  expectations  of  the  original 
founders  of  the  system.  Her  Majesty’s  Government 
have  now  had  possession  of  the  telegraphs  for  ten  years ; 
as  it  was  in  1870,  I think,  that  they  took  over  the  com- 
panies ; and  we  beg  most  respectfully  to  submit  that  the 
time  has  now  come  when  the  pubhc  might  very  weU 
receive  further  benefits,  by  the  reduction  of  the 
minimum  charge  from  one  shilling  to  that  of  sixpence. 
The  memorial  presented  to  you,  sir,  in  which  we  have 
carefully  avoided  mentioning  or  detailing  any  special 


method  by  which  that  should  be  done,  gives  reasons 
why  we  think  it  should  be  done ; but  we  have  thought 
it  better  to  leave  the  matter  to  the  authorities,  rather 
than  to  suggest  a method  of  our  own.  There  are 
several  methods  which,  individually,  we  may  prefer.  I 
may  say  that  a charge  of  sixpence  for  ten  words  would 
be  sufficient,  leaving  the  surplus  words  to  be  charged 
for  extra.  A method  has  also  been  suggested  by 
which  a word  tariff  might  be  adopted.  But  this  we 
would  leave  to  the  Post-office  authorities  to  determine 
as  they  may  think  fit,  should  they  be  disposed  to  grant 
our  prayer.  Therefore  I will  not  go  into  details, 
but  simply  ask  Mr.  Chadwick  to  follow  up  what  I 
have  said,  and,  with  his  experience,  to  go  thoroughly 
into  the  matter. 

Mr.  Edwin  Chadwick,  C.B. — I beg  leave,  defensively 
for  the  past  as  well  as  for  the  future,  to  advert  to  the  fact 
that  the  telegraph  companies,  in  their  manifesto  on  the 
proposed  change,  declared  that  the  Government  had 
no  other  authority  for  putting  their  imdertakings  on  a 
pubhc  footing  than  my  own,  and  that  the  plan  was  desti- 
tute of  practicability ; and  that  the  uniform  shilhng 
telegraph  then  proposed  would  not  materiahy  increase  the 
returns  beyond  those  which  they  received.  I have  no 
responsibility  for  the  initiation  of  the  mode  of  purchase  ; 
but  the  answer  to  these  predictions  of  the  private  com- 
panies is  now,  that  the  number  of  telegrams  when  the 
service  was  in  their  hands  was,  as  has  just  been  stated, 
six  milhons,  and  it  is  now  more  than  twenty- six 
milhons.  Apart  from  the  reahy  minor  question  of  gain 
to  the  revenue,  what  has  been  the  gain  to  commerce  by 
the  change,  of  which  some  account  should  be  taken ‘r 
Now,  it  has  been  estimated  that  nearly  half  the  messages 
are  commercial  messages;  that  is  to  say,  there  are 
some  twelve  mihions  of  them  annually.  Every  mes- 
sage has  been  estimated,  one  with  another,  to  save  a 
day  of  business  time ; and  the  value  of  a day  of  a business 
man’s*  time  has  been  taken  as  worth  ten  shhlings. 
Here,  then,  there  is  a saving  of  six  milhons  worth  in 
money  of  business  time  annuahy.  By  those  who  may 
conceive  the  estimate  of  time,  the  gain  of  time  and 
value,  too  great,  let  it  be  halved  if  they  will,  and  it 
gives  three  milhons  annuahy  of  money  saving,  or 
double  the  total  revenue  of  the  telegraph.  This 
estimate,  I believe,  cannot  be  fairly  reduced;  but  I 
am  very  certain  that  people  have  no  clear  idea 
of  the  collective  magnitude  of  the  saving  of  time 
to  the  commerce  of  the  coimtry  by  telegraphic  com- 
munication. If  the  saving  were  only  of  half  days ; 
on  the  average,  it  gives  an  aggregate  saving  of  16,000 
years ; in  fact,  it  gives  what  may  be  cahed  an  annuity 
of  16,000  years  more  of  time  to  commerce,  at  one-third 
less  of  cost,  than  was  given  by  the  private  companies. 
Let  that  estimate  be  lessened,  if  you  whl,  and  consider  the 
lowest  result ; for  there  is  more  saving  yet.  Howsoever 
it  may  be  with  the  business  man’s  time,  there  is  to  be 
considered  the  gain  of  time  in  speeding  the  transit  of 
goods,  in  saving  stocks,  and  in  speeding  the  turnovers 
of  capital.  It  operates  to  the  saving  of  stocks  in  the 
provinces  by  enabling  the  dealers  there  to  telegraph  for 
goods,  as  they  are  wanted,  to  the  central  markets,  in 
London  and  elsewhere,  at  home  as  well  as  abroad. 
The  telegraphic  service  operates  to  quicken  the  turn- 
over of  capital,  and  to  enable  business  to  be  done 
with  less  amounts  of  capital,  and  to  be  done  quicker 
at  lower  charges  to  the  consumers.  It  is  stated 
that  business,  by  these  quickened  turnovers,  is  often 
transacted  with  one -third  of  the  capital  formerly  re- 
quired. These  are  factors  greatly  needed  to  be  further 
worked  for  the  rehef  of  the  present  manufacturing 
and  commercial  depression.  On  these  accounts,  while 
there  may  be  losses  on  the  direct  tax  to  the  revenue, 
there  will  be  gains  to  the  pubhc ; and,  as  an  economic 
principle,  taxes  on  the  transit  of  infonnation,  as  of  goods 
or  passengers,  wiU  be  found  to  be  here,  as  on  other  topics, 
the  most  wasteful  of  taxes.  At  present,  the  habit, ual 
use  of  the  telegraph  for  business  transactions  is  restricted 
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to  a small  number  of  tbe  higher  class  of  business  men. 
What  is  wanted,  is  to  extend  its  use  by  a reduction 
of  charges,  especially  to  the  agricultural  classes, 
by  whom,  so  far  as  is  known,  it  is  now  very  little 
used,  as  compared  with  its  use  in  Belgium  by  agricul- 
turists, having  half-franc  telegrams.  Tradesmen  in 
liondon  have  declared  that  they  would  send  three  or 
four  sixpenny  telegrams  for  one  shilling  one  now  sent ; 
local  postmasters  have  confidently  expressed  their 
belief  in  the  large  augmentation  of  numbers  that 
woifid  be  produced  by  a reduction  of  price,  and  that 
their  time,  now  only  occupied  a part  of  the  day, 
would  be  fully  occupied  by  sixpenny  messages.  On 
the  Continent  the  numbers  of  telegrams  have  been 
doubled,  by  the  substitution  of  haK-franc  for  one 
franc  messages.  Eeliance  may  be  placed  on  the  fact 
of  more  active  habits  of  business  inter- communication 
in  England  than  on  the  Continent,  by  letter  as  well  as 
by  telegrams ; and  that  when  the  results  obtainable  by 
reductions  of  prices  are  as  two  on  the  Continent, 
in  England  they  will  be  as  three.  There  is  an 
apprehension  entertained  that  the  present  officers  of 
the  department  would  be  opposed  to  improvement. 
The  advance  of  scientific  improvement  has  been  far 
greater  in  the  department  than  it  had  been  or  could  be 
by  private  companies.  According  to  all  testimony,  the 
telegraphic  department  of  the  Post-office  is  really  in 
advance  of  the  private  telegraphs  in  America,  or  of  the 
public  work  on  the  Contiuent,  iu  all  except  price.  It  is 
only  exceeded  on  the  Continent  in  the  utilisation  of  the 
local  offices  for  parcel  post  collection  and  the  small 
parcel  distribution,  which,  at  this  time  of  depression  of 
trade,^  specially  needs  extension.  The  real  source  of 
opposition  to  change  and  improvement  apprehended  it 
must  be  and  is  the  Treasury,  whose  hostile  action  in  re- 
gard to  the  telegraphic  department  calls  for  investiga- 
tion. That  hostility  has  been  displayed  in  charging  to 
revenue  extensions  which,  in  all  well-established  prac- 
tice, are  charged  to  capital,  and  thus  making  it  appear 
that  there  has  been  a deficit  at  a time  when  there  has 
been  in  reality  a surplus.  It  has  been  a matter  of 
observation  amongst  business  men  that  if  the  like 
practice  were  pursued  in  the  administration  of  railways 
that  has  been  followed  by  the  Treasury,  there  would  now 
scarcely  be  a dividend- paying  railway  in  the  country. 
As  a late  particular  instance,  they  might  have  seen  that 
the  whole  expense,  £30,000,  of  a new  office  in  Manchester 
was  charged  to  the  year’s  account.  In  my  first  service  in 
Poor-law  administration,  the  charge  would  have  spread 
over  30  years.  Added  to  this  depreciation  of  results, 
there  have  been  the  improper  conditions  of  the  original 
urchase,  and  of  a monopoly  which  Sir  Eowland  Hill 
ad  agreed  with  me  was  not  needed,  which  occasioned 
the  service  to  be  hindered  by  extravagant  compensations 
of  private  enterprises,  some  of  which  were  set  up  in  order 
to  be  purchased.  All  this  has  gone  in  depreciation  of 
the  measure  first  proposed,  and  the  principles  of  ad- 
ministrative improvement,  which  call  for  viadication. 
With  allowance  for  these  and  other  shortcomings,  in  so 
far  as  the  administrative  principles  elaborated  by  Sir 
Eowland  Hill  have  been  carried  out,  the  whole  depart- 
ment will  be  found  to  be  the  best  administered  public 
service  in  this  country,  and  probably  in  Europe.  It 
is  confidently  expected  that,  by  the  influence  of  the 
eminent  political  economist  whom  I have  the  honour  to 
address,  the  measure  will  be  advanced  to  the  further 
development  which  the  service  of  the  public  appears  to 
us  to  require,  as  in  the  subject  matter  of  the  memorial. 

Tlie  Postmaster-General,  after  asking  if  any  one  else 
desired  to  speak,  said — Lord  Alfred  Churclull  and 
Gentlemen, — Although  I shoxdd  not  like  ofi-hand  to 
incur  the  responsibility  of  accepting  some  of  the 
very  ingenious  numerical  calculations  put  forward 
hy  my  friend  Mr.  Chadwick,  as  to  the  gain  to 
be  obtained  in  time  and  other  elements  by  a reduc- 
tion in  the  price  of  telegrams,  yet  I can  assure 
him,  and  the  other  members  of  the  deputation,  as 


well  as  the  nxunerous  Chambers  of  Commerce  through- 
out the  country,  who  have  memorialised  me  on  the 
subject,  that  no  member  of  the  deputation  can  recognise 
more  fully  or  more  strongly  than  I do,  the  great  advan- 
tages which  would  be  conferred  on  the  entire  com- 
munity by  a reduction  in  the  price  of  telegrams,  if  it 
were  possible,  or  by  the  adoption  of  any  other  means 
which  would  facilitate  the  mode  of  internal  communica- 
tion. I think  it  was  Bentham  who  once  remarked  that  of 
the  many  services  which  could  be  rendered  by  a Govern- 
ment to  a country  in  administration,  there  was  probably  no 
service  so  great  as  that  of  facilitating  modes  of  internal 
communication  ; and  in  that  opinion  I strongly  concur. 
In  order  to  remove  a very  prevalent  misunderstanding, 
I wish  at  the  outset  of  my  remarks  to  state,  with  as 
much  distinctness  as  possible,  that  so  far  as  this  depart- 
ment is  concerned,  there  is  no  objection  whatever  to 
accept  a reduction  in  the  price  of  telegrams,  if  that 
reduction  in  price  can  be  justified  on  considerations 
which  I will  now  proceed  to  explain.  In  saying  this, 
I am  expressing  the  opinion  of  my  colleagues 
here  to-day,  and  of  the  other  officials  of  the  depart- 
ment. In  estimating  what  ought  to  be  the  price 
charged  for  a telegram,  I think  we  ought  to  keep 
steadily  in  view  these  most  important  principles.  If 
the  price  charged  for  a telegram  is  not  sufficient  to 
make  the  telegraphic  service  commercially  remimera- 
tive,  then  the  deficiency  which  will  undoubtedly  arise 
must  be  made  good  out  of  the  general  taxation  of  the 
country,  and  the  general  taxpayer  is  fined  to  enable  the 
senders  of  telegrams  to  send  them  at  a lower  rate  than  the 
market  price.  It  seems  to  me  that  this  would  be  just 
as  economically  indefensible  as  if  you  were  to  impose  a 
tax  upon  the  general  community  in  order  to  give  a 
grant  in  aid  of  wages  to  some  special  class  of  labourers  ; 
or,  as  if  you  taxed  the  community  to  give  a bounty  to- 
some  particular  trade,  with  the  object  of  causing  com- 
modities produced  by  that  trade  to  be  sold  at  a price 
which  would  be  less  than  the  cost  of  production. 
On  the  other  hand,  I wish  with  equal  distinct- 
ness to  state  that,  if  a price  is  charged  for 
a telegram  which  is  more  than  sufficient  to  make  the 
service  commercially  remunerative,  then  the  difference 
between  what  would  be  the  price  which  would  make 
the  telegram  remunerative  and  the  price  which  is 
charged,  is  really  so  much  taxation  imposed  on  tele- 
grams : just  as  if  the  tax-gatherers  stood  over  every 
sender  of  a telegram,  and  levied  a tax  at  the  time  the 
telegram  was  sent.  Thus,  for  instance,  if  it  could  be 
proved  that  eightpence  would  be  a remunerative  price 
for  a telegram,  and  a shilling  is  charged  for  the  tele- 
gram, eightpence  is  charged  for  the  service  rendered, 
and  fourpence  must  be  regarded  as  taxation  imposed 
on  telegrams.  It  is  obvious  that  it  is  not  for  this 
department,  nor  it  is  not  for  me,  holding  the  office  I now 
hold,  to  express  an  opinion  as  to  the  way  in  which  the 
taxation  of  the  country  can  or  should  be  raised,  and 
whether,  for  instance,  it  is  advisable  that  taxation 
should  be  imposed  on  the  internal  communications  of 
the  country.  These  are  questions  which  must  be  de- 
termined by  the  Chancellor  of  the  Exchequer  and  the 
Government  generally.  But,  starting  from  the  principles 
I have  laid  down,  I think  it  is  important  to  keep  them 
steadily  in  view,  because  it  seems  to  me  that  those 
principles  are  the  ones  that  must  chiefly  determine 
what  is  the  price  to  be  paid  for  a telegram.  Of  course, 
we,  every  one  of  us,  wordd  like  to  have  the  price  for 
telegrams  reduced,  but,  after  aU,  the  question  must  be 
determined,  not  by  our  wishes,  but  by  financial  considera- 
tions ; and  those  considerations  I will  endeavour  to  lay 
before  you  with  as  much  brevity  and  distiuctness  as 
possible.  The  telegraph  revenue,  at  the  present  time,  is  an 
improving  one,  and  it  is  improving  in  the  best  sense  of 
the  word ; because  I find  that  not  only  are  the  gross 
receipts  increasing,  but  the  net  receipts  are  increasing 
in  a much  more  rapid  ratio.  I will  give  you  the  figures 
of  the  gross  and  net  receipts  for  1876,  and  for  the  last 
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financial  year,  which  closed  on  the  31st  March  last,  and 
you  will  see  that  these  figures  abundantly  verify  the  very 
satisfactory  result  to  which  I have  directed  your  atten- 
tion. I think  I can  remember  the  figures  correctly,  but  I 
have  taken  the  precaution  to  give  them  to  every  gentleman 
of  thePress  present.  The  gross  receipts  from  telegraphs 
in  1876were£l,287,000.  This  revenue,  including  wor^g 
expenses,  and  the  amount  allotted  for  repairs,  renewals, 
and  depreciation,  was  obtained  at  a cost  of  £1,090,000. 
In  these  accounts  is  adopted  the  suggestion,  which  I 
believe  was  brought  forward  by  Mr.  Blackwood,  who 
now  so  ably  discharges  the  duties  of  Secretary  to  the 
Post-office — a suggestion  made  by  him  before  the  Com- 
mittee of  1876 — that  these  accounts  should  be  made  out 
on  strictly  commercial  principles  ; and  bearing  in  mind 
the  figm-es  I have  mentioned,  that  the  gross  receipts 
were  £1,287,000  in  1876,  and  the  worlang  expenses 
£1,090,000,  they  show  that  in  that  year  the  profit 
realised  was  £197,000.  I select  the  year  1876, 
because  it  was  the  year  when  a very  important  Select 
Committee  of  the  House  of  Commons,  presided  over 
by  Dr.  Lyon  Playfair,  inquired  into  the  telegraph 
system  of  the  country.  Passing  on  for  four 
years,  to  the  year  which  closed  on  the  31st  March 
last,  what  do  we  find?  That  the  gross  receipts 
increased  to  no  less  a sum  that  £1,471,000,  but  the 
working  expenses  had  not  inci’eased  in  anything  like 
the  same  ratio,  in  consequence  of  great  economies  being 
introduced,  and  also  in  consequence  of  the  great  im- 
provements in  the  modes  of  telegraphing  to  which  Mr. 
Chadwick  has  referred.  This  largely  increased  revenue 
was  obtained,  comparatively  speaking,  at  a very  slight 
addition  to  the  cost,  for  I find  that  the  working  ex- 
penses only  increased  from  £1,090,000  to  £1,117,000; 
and  consequently  the  profit  on  the  telegraph  service 
during  the  last  financial  year,  closing  on  the  31st 
March  last,  was  £354,000  ; also  the  profit  had,  in  four 
years,  increased  from  £198,000  to  £354,000;  and  this  re- 
sult becomes  all  the  more  satisfactory  when,  in  turning 
to  the  capital  account,  I find  that  this  increase  of  profit 
of  nearly  £160,000  was  obtained  with  the  comparatively 
small  addition  to  capital  account  of  about  a million. 
During  the  present  year,  progress  seems  to  be  going  on 
in  increasing  ratio,  for  comparing  the  receipts  from 
telegrams  for  the  first  three  months,  viz.,  April,  May, 
and  June,  of  the  present  year,  I find  that  the  increase 
amounts  to  £80,000  ; and  my  friend,  Mr.  Patey,  the 
assistant  secretary  for  telegraph  business,  considers,  after 
a very  careful  estimate,  that  the  profit  on  the  telegraph 
service  during  the  current  year  will  be  no  less  a sum  than 
£450,000.  Consequently,  we  arrive  at  this  result,  that  since 
1876,  the  profit  has  increased  from  £197,000  to  £450,000. 
Of  course,  no  inconsiderable  portion  of  this  increase  is 
due  to  the  extended  use  of  the  telegraph,  and  to  the 
general  development  of  the  system  throughout  the 
country ; but  I am  bound  in  candour  to  admit — and  I 
feel  I should  not  be  giving  credit  to  those  to  whom  it 
is  fairly  due  if  I did  not  admit  it — after  giving  the 
subject  very  careful  consideration,  I believe  no  small 
part  of  this  satisfactory  result  is  due  to  the  admirable 
manner  in  which  the  telegraph  system  has  been  managed 
by  the  permanent  officials,  to  the  readiness  with  which 
they  have  adopted  suggested  economies,  and  also  to 
the  quickness  with  which  they  have  introduced  every 
practicable  scientific  improvement  that  may  have  been 
discovered  in  methods  of  telegraphy.  And  now,  having, 

I hope,  clearly  laid  these  financial  results  before  you,  I 
will  proceed  to  consider  what  would  be  the  best  method  of 
reducing  the  price  of  telegrams ; if  it  is  decided  that  there 
should  b^e  such  a reduction.  Then  I will  proceed  to  lay 
before  you  what  would  be  the  probable  result  of  a 
suggested  reduction  in  the  price  of  telegrams.  Now, 
out  of  the  many  suggestions  that  have  been  made  for 
reducing  the  price  of  telegrams,  there  seems  to  me  to 
be  a particular  one  which  has  so  many  advantages  over  | 
any  other,  that  I shall  in  my  remarks  almost  entirely  | 
confine  my  attention  to  it.  You  are  probably  aware  j 


that  at  the  present  time,  with  regard  to  aU  foreign 
telegrams,  what  is  known  as  the  “word-rate”  is 
adopted.  That,  for  instance,  if  you  send  a telegram  to 
France,  Belgium,  or  America,  you  are  charged  so 
much  for  each  word,  whether  those  words  are  in 
the  address  or  in  the  body  of  the  telegram ; and 
it  is  a fact  which  is  to  be  particularly  and  carefully 
borne  in  mind,  that  this  method  of  charging  by  the 
word-rate  has  been  introduced,  I believe,  almost  entirely 
at  the  instigation  and  under  the  influence  of  England. 
It  was  our  suggestion,  and  we  persistently  pressed  it 
upon  other  countries,  until  they  all  adopted  it.  This 
being  the  case,  if  we  change  our  present  system,  it 
seems  to  me  that  we  ought  to  go  in  the  direction  which 
we  have  so  persistently  recommended  to  other  countries. 
Now,  the  plan  suggested,  and  the  one  which  I would 
recommend,  is  a modification  of  the  word-rate.  I 
should  propose,  for  instance,  that  if  a halfpenny  per 
word  were  charged,  that  the  minimum  charge 
allowed  should  be  sixpence  ; consequently,  a telegram 
of  twelve  words,  including  addresses,  Avould  be  sent 
for  sixpence,  and  a halfpenny  would  be  charged 
for  every  word  above  the  charge  of  sixpence.  Now,  if 
this  arrangement  were  adopted,  it  would  mean  a charge 
of  sixpence  for  twelve  words  including  addresses,  and  a 
halfpenny  per  word  for  each  word  above  twelve.  Now 
it  seems  to  me  there  are  several  advantages  in  adopting- 
this  particular  method  of  charge.  In  the  first  place,  it 
would  prevent  the  waste  of  the  present  system.  It  is 
perfectly  notorious  that  a great  majority  of  telegrams 
which  are  sent  contain  a number  or  unnecessary  words 
which  go  in  the  address,  and  a great  number  of  un- 
necessary words  also  in  the  body  of  the  telegram.  For 
instance,  some  one  sends  a telegram  such  as  this : — 
“ From  ‘VVilham  Henry  Robinson  to  John  James 
Smith,  Something- street,  such  a town,  such  a dis- 
trict, such  a county,”  “I  shall  have  the  greatest 
possible  pleasure  in  dining  with  you  to-morrow,” 
whereas  it  would  do  perfectly  well  ‘ ‘ Robinson  to  Smith 
— Dine  with  you  to-morrow,”  Consequently,  I believe 
that  if  this  word-rate  were  adopted,  without  the  slightest 
degree  diminishing  the  inteUigibility  of  a telegram,  it 
would  in  almost  every  instance,  I may  say  certainly  in 
the  majority  of  instances,  very  advantageously  shorten 
them.  That  is  your  experience,  is  it  not,  Mr.  Patey  ? 

Mr.  Patey — Yes.  Most  messages  are  far  too  long, 
especially  in  the  addresses. 

The  Postmaster-General — Certainly.  You  know  that 
very  well.  Then  there  would  be  another  advantage. 
A person  would  be  charged  more  in  proportion  to  the 
amotmt  of  work  which  the  State  did  for  him,  because 
at  the  present  time  there  is  this  anomaly.  If  a man 
sends  a telegram  containing  a single  word  with  a very 
short  address — many  are  so  sent — “Yes,”  “will  come,” 
“ better,”  “ worse,”  and  so  on  ; he  is  charged  just  the 
same  as  for  a telegram  containing  eleven,  twelve,  or 
twenty  words — say  eleven  or  twelve  in  the  address,  and 
twenty  in  the  body  of  the  message.  This  anomaly  a 
word-rate  would  remove  to  a very  great  extent.  Then 
if  the  word-rate  were  adopted,  another  very  glaring 
anomaly  would  be  got  rid  of.  You  are,  perhaps,  aware 
that  at  the  present  time  the  word-rate  to  Belgium  is 
2d. , to  France  2|d. ; a suggestion  has  been  made,  which 
I hope  will  be  carried,  that  the  word- rate  to  France 
should  be  2d. — and  to  Germany  3d.  This  being  the 
case,  it  is  perfectly  possible  to  telegraph  to  Belgium, 
France,  or  even  to  Germany,  for  the  same  cost,  or  even 
at  lower  cost,  than  you  can  send  a telegram  from  one 
place  to  another,  but  a few  miles  apart,  in  London,  or 
a short  distance  out  to  the  country.  Thus,  with  a 
2d.  rate  to  Belgium — say  you  have  a friend  in 
Brussels,  and  you  want  to  send  a telegram  from  one 
person  to  another  in  Brussels,  you  would  only  be 
I charged  tenpence,  whereas,  if  you  wanted  to  send  such 
I a message  in  London,  or  any  other  large  town  in 
i England,  you  could  not  do  it  under  a shilling. 
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Certainly,  these  are  anomalies  which  the  sngg-estion  of 
a word-rate,  if  properly  carried  out,  would  remove,  I 
think,  to  the  entire  satisfaction  of  the  public.  There 
has  been  another  suggestion  made,  which  I think  it 
well  to  refer  to,  as  I believe  it  has  been  discussed  in 
public,  that  you  should  have  two  rates  of  charges; 
what  are  known  as  “ deferred  telegrams,”  charged  at 
cheaper  rates.  For  instance,  those  persons  who  go  to  a 
City  telegraph  office  and  pay  a shilling  for  a telegram, 
should  have  it  sent  off  at  once  ; those  persons  paying 
sixpence,  should  have  their  telegrams  sent  off  when  all 
the  shilling  telegrams  had  been  got  rid  of.  So  far  as  I 
am  concerned,  I never  could  sanction  such  a scheme  as 
that.  It  seems  to  me  to  have  this  fatal  blemish,  that 
it  would  always  impress  the  public  with  a sense  of  un- 
fairness, and  every  person  who  did  not  get  his  telegram 
sent  off  or  receive  it  so  quickly  as  he  expected,  would 
think  the  delay  was  owing  to  a preference  given  to  a more 
influential  or  wealthy  sender.  It  seems  to  me  to  be  a prin- 
ciple of  cardinal  importance  to  maintain  that  there  should 
be  no  distinction  of  persons— -no  distinction  with  regard 
to  preference,  but  that,  as  regards  the  first  person  who 
:goes  into  a telegraph  office,  that  the  office  should  send 
his  message  first.  If  any  departvire  is  made  from  this 
piinciple,  I am  afraid  that  all  confidence  in  the  fairness 
of  the  telegraph  service  would  be  removed.  Now, 
having  stated  the  arguments  in  favour  of  a practical 
method  for  the  reduction  of  charge  which  has  been 
suggested,  I have  next  to  direct  your  attention  to  the 
very  important  question,  viz.,  what  could  be  the 
financial  effect  of  adopting  what  I will  now  briefiy  call 
the  sixpenny  telegram,  understanding  by  that  expres- 
sion a sixpenny  telegram  combined  with  the  modifica- 
tions I have  described.  Soon  after  I was  appointed  to 
the  office  I now  hold,  my  attention  was  directed  to 
the  subject,  and  I asked  Mr.  Patey  to  prepare  a care- 
ful estimate  as  to  what  would  be  the  probable 
financial  result  of  reducing  the  rate  for  in- 
land telegrams  to  sixpence,  with  the  minimum  of 
twelve  words,  including  addresses,  and  one  half-penny 
for  every  word  beyond  twelve.  Mr.  Patey  devoted  him- 
self to  framing’  this  estimate  with  great  assiduity.  I 
have  examined  his  estimate,  and  I am  bound  to  say  that 
it  has  been  drawn  up  with  great  skill,  and,  what  is  of 
equal  importance,  with  great  caution  ; and  now,  with- 
out troubling  you  with  details,  I will  give  you  briefiy 
the  result  of  Mr.  Patey’ s calculations.  He  estimates  that, 
if  the  sixpenny  rate  had  been  adopted  at  the  beginning 
of  the  present  financial  year,  the  increase  in  the  business 
which  it  would  have  brought,  and  the  extra  staff  necessary 
to  deal  with  that  business,  would  have  increased  our 
worldng  expenses  by  £50,000,  and  the  loss  to  revenue  by 
diminution  in  receipts  would  be  £112,000.  He  estimates 
that  during  the  present  year  an  additional  capital  for 
new  wires,  &c.,  and  in  some  cases  for  new  offices  and 
increased  office  accommodation,  would  be  £100,000. 
Taking  this  sum  as  capital,  and  suppose  we  paid  it  off 
in  a certain  period  by  sinking  fund,  we  will  consider 
that  at  present  as  an  annual  charge  of  £5,000.  We 
therefore  have  this  result  : — £50,000  for  increased 
working  expenses,  £112,000  for  loss  of  revenue,  ,£5,000 
for  interest  on  additional  capital;  total,  £137,000. 
This  is  the  sum  which  would  represent  the  estimated 
cost  of  introducing  the  sixpenny  word  telegram  during 
the  present  financial  year.  Now,  I think  it  is  quite 
possible  that  some  who  are  listening  to  me  may  be 
disposed  to  doubt  that  the  introduction  of  six- 
penny telegrams  should  lead  to  such  an  imme- 
diate loss  of  revenue  as  that  which  I have  just 
described.  But  it  is  important  to  bear  in  mind  this, 
that  all  the  greatest  improvements  ever  introduced 
into  the  postal  service  of  the  country,  have,  almost  with- 
out exception,  caused  loss  to  revenue  in  the  first  instance, 
whatever  might  have  been  the  advantageous  result 
occurring  afterwards.  Thus,  take  the  greatest  of  all 
public  boons,  I refer  to  the  penny  post.  It  was  at 
least  sixteen  years — some  say  it  was  thirty-three  years — 


before  the  penny  postage  yielded  as  large  a revenue  as 
that  which  was  yielded  by  the  more  expensive  rates  pre- 
viously ; and  therefore,  such  being  the  case,  we  ought 
not  to  feel  particularly  disappointed  that  so  great  a 
reduction  in  the  price  of  telegrams  as  that  which  I have 
suggested  — whatever  might  be  its  ulterior  financial 
consequences — should  in  the  first  instance — in  the  first 
year  of  its  introduction — lead  to  a loss  of  £167,000. 
But  it  has  been  said — Well,  if  the  loss  is  as  much  as 
£167,000,  why  do  you  not  introduce  sixpenny  telegrams 
on  a limited  scale  ? Why  do  you  not  confine  the  under- 
taking to  London,  and  some  of  the  larger  towns  ? As 
a metropolitan  member,  you  may  suppose  that  I should 
not  look  unfavourably  upon  any  proposal  for  gi^dng 
accommodation  to  the  metropolis.  And  it  is  said,  more- 
over, that  London  has  a special  claim  for  a sixpenny 
telegram,  because  sixpenny  telegrams  existed  in  London 
before  the  telegraph  companies  were  purchased  by  the 
Grovemment.  Yes,  sixpenny  telegrams  did  exist  in 
London,  but  what  was  saved  with  one  hand,  was  taken 
away  by  the  other ; because,  although  there  were 
sixpenny  telegrams  in  London  at  the  time  to  which  I 
refer,  so  high  a price  was  charged  for  porterage, 
that  I believe  it  would  be  found  that  even  vutli 
the  sixpenny  telegrams,  telegraphing  in  London  was 
dearer  in  those  days  than  it  is  now.  Moreover,  the 
increased  facilities  afforded  to  London  since  the  Govern- 
ment acquired  the  telegraphs  are  something  remarkable. 
At  the  time  of  the  transfer  there  were  only  sixty  tele- 
graph offices  in  London — offices  were  telegrams  could  be 
received.  At  the  present  time  the  number  of  telegraph 
offices  in  London  is  above  400,  and  that  number  is  steadily 
increasing.  So  great  an  effect  have  these  extended 
facilities  had  upon  the  amount  of  telegraph  business 
that  is  done  in  London,  that,  whereas  at  the  time  when 
the  telegraphs  were  purchased  by  the  State,  only 
250,000  telegrams  were  sent  from  one  part  of  London 
to  another  in  the  year,  at  the  present  time  the 
number  is  no  less  than  million  and  a half,  and  this 
shows  an  increase,  consequently,  of  600  per  cent 
But  when  we  consider  what  would  be  the  financial 
effect  of  confining  the  reduction  in  the  price  of  tele- 
grams to  London,  and  a few  other  large  towns,  I find 
that  it  would  not,  to  any  very  important  extent, 
diminish  the  loss  to  which  I have  already  referred. 
After  careful  estimate,  I find  that  it  would  only  diminish 
the  loss  of  £167,000  by  about  £50,000  or  £60,000,  and 
the  loss  would  still  be  about  £120,000  for  the  year. 
Confining  the  cheap  telegrams,  therefore,  to  London, 
and  one  or  two  large  towns,  instead  of  extending 
them  all  over  the  country,  would  only  make  a dif 
ference  of  some  £50,000  or  £60,000  a-year.  It 
seems  to  me  that  for  this  small  sum,  it  would  be 
extremely  unfortunate  to  depart  from  the  most  im- 
portant principle  of  uniformity,  and,  for  the  sake 
of  £50,000  a-year,  deprive  the  entire  country  of  tne 
boon  of  a uniform  cheap  rate  for  telegrams.  There- 
fore, so  far  as  at  present  advised,  I would  rather  wait  a 
little  while — for  a year  or  two — and  have  the  thing 
done  completely,  than  have  it  done,  as  it  were,  in  a 
partial  and  spasmodic  manner.  Now,  I hope  I am  not 
wearying  you,  gentlemen,  but  I am  going  to  take  you 
back,  because  this  is  a financial  question  that  needs 
financial  consideration.  You  will  remember  that  the 
estimated  profit  on  the  telegraph  service  was,  for  the 
present  year,  £450,000.  It  is  estimated  that,  if  the  six- 
penny telegram  were  introduced,  the  diminution  of 
revenue  would  be  £167,000.  That  amount,  taken  from 
£450,000,  leaves  £283,000,  and  this  is  the  estimated 
profit  for  the  present  year,  if  the  sixpenny 
telegram  had  been  introduced.  Having  arrived 
at  this  financial  result,  let  us  proceed  to  consider 
whether  such  a profit  as  this  would,  or  would 
not,  be  a sufficient  return  for  the  capital  which 
has  been  expended.  In  considering  the  capital  of  the 
telegraph  service,  we  come  to  the  most  troublesome  part 
of  the  problem.  Ought  we  to  estimate  the  capital  of 
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the  telegraph  service  so  as  to  include  all  the  money 
wasted  in  a careless  purchase,  or  ought  we  simply  to 
consider  as  the  true  capital  of  the  telegraph  service 
what  would  have  been  the  capital  sufficient  to  acquire 
the  telegraphs  had  the  bargain  been  more  judiciously 
carried  out,  or  if  the  State  had  constructed  a tele- 
graph ser^dce  for  itself  ? Starting  with  the  first 
supposition,  including  as  capital  all  the  money 
wasted  in  a careless  purchase,  we  find  the  capital 
of  the  telegraph  ser\dce  at  the  present  time  is 
ten  millions  and  a half,  and  consequently  a profit  of 
£283,000  would  return  on  this  capital  a rate  of  2^  per 
cent. , which  would  be  somewhat  below  the  current  rate 
of  interest.  If,  however,  you  take  a careful  account  of 
what  was  the  amount  wasted  owing  to  the  careless  way 
in  which  the  telegraphs  were  purchased — if  you  take 
this  amo\mt  of  waste  at  three  and  a half  millions,  an 
extremely  low  estimate,  and  write  it  off  as  a bad  debt — 
and  this  is  what,  perhaps,  might  be  done — you  would 
then  reduce  the  true  capital  of  the  telegraph  service  to 
something  like  seven  millions,  and  a profit  of  £283,000 
upon  a capital  of  seven  miUions  would  represent  a return 
of  3|  per  cent. , and  this  would  show  that,  even  with 
a sixpenny  rate,  the  telegraphs  would  more  than 
pay  all  expenses,  and  more  than  pay  the  current  rate  of 
interest  upon  the  capital  expended.  I am  sorry  to  have 
detained  you  so  long,  but  I have  thought  it  well  to  lay 
the  case  before  you  with  as  much  directness  and  fair- 
ness as  possible.  I think  that  I have  said  enough  to 
show  you  that  the  question  of  the  reduction  of  price  in 
telegrams  is  after  all  a financial  one,  which  cannot  be 
determined  by  myself  or  by  this  department,  but  is  one 
which  must  be  determined  by  the  Chancellor  of  the 
Exchequer  and  the  Government  generally.  I have 
done  no  more  than  lay  the  elements  of  the  problem 
before  you,  and  hope  that  they  may  perhaps 
contribute  to  a solution.  In  conclusion,  I wlU 
only  make  this  one  remark,  and  it  seems  to  me  to  be 
important  to  bear  it  in  mind,  that  I cannot  help  think- 
ing that  the  true  position  of  the  Post-office  in  this 
country  is  sometimes  not  kept  sufficiently  distinctly  in 
view.  It  seems  to  me  to  be  often  forgotten  that  this 
department  has  two  distinct  functions  to  discharge.  We 
have,  in  the  first  place,  to  supply  revenue  for  the  Chan- 
cellor of  the  Exchequer,  and  in  the  second  place  we 
have  to  supply  a certain  service  for  the  country.  The 
amount  of  revenue  we  have  to  raise  for  the  Chancellor 
of  the  Exchequer  is  not  for  us  to  determine.  That  is  a 
part  of  the  general  policy  of  the  Government.  But 
what  we  have  to  do  is  to  obtain  that  revenue  avith  the 
least  inconvenience  to,  or  perhaps  I should  rather  say,  with 
conferring  the  maximum  amount  of  advantage  upon  the 
entire  community.  If  it  should  be  decided  that  the 
country  is  in  a position  to  afford  this  sacrifice  of  revenue, 
then  certainly  not  a word  of  opposition  would  be  offered 
by  this  department.  We  should  accept  the  decision, 
and  we  should  endeavour,  as  far  as  possible,  to  make 
the  sixpenny  telegram  work  well — I hope  as  effectively 
as  shilling  telegrams  have  worked  up  to  the  present 
time.  I trust  that  I have  put  the  whole  matter  clearly 
before  you,  and  thank  you  for  the  kind  attention  with 
which  you  have  listened  to  my  somewhat  long  explana- 
tion. 

Rear  Admiral  Mayne,  C.B. — I do  not  want  to  take 
up  time  further  than  to  remark  upon  Mr.  Patey’s 
figures,  that,  taking  the  net  profit  of  £197,000  for  187C 
and  £354,000  for  1879  shows  a net  increase 
of  over  £160,000,  if  you  take  the  profit  for  the  present 
year  at  £283,000,  in  three  years  hence,  assuming  the 
^me  rate  of  increase,  you  will  have  £440,000  for  the 
increase  then.  If,  however,  you  only  assume  increase 
in  the  proportion  of  £197,000  to  £283,000,  you  would 
have  £130,000  increase,  or  £413,000.  But  I think  I 
say,  with  considerable  experience  of  submarine 
cables,  the  increase,  if  the  sixpenny  rate  were  carried 
out,  in  the  number  of  messages,  would  very  soon  catch 
up,  if  it  did  not  do  so  immediately,  the  revenue  from 


the  shilling  rate.  We  are  very  much  surprised  to  find 
how  cheap  rates  pay  over  the  Atlantic  cable  wires,  vrhere 
the  messages  do  not  increase  so  much  as  in  England.  I 
would  merely  say,  with  regard  to  what  the  Postmaster - 
General  said  about  the  penny  post  taking  so  long’  to  pay, 
that  people  then  had  to  be  taught  to  make  use  of  it,  to 
read  and  write.  When  the  penny  post  was  first  started, 
people  could  not  read  and  write  as  they  do  now,  when 
everybody  is  educated.  It  took  a generation  to  tea(ih 
the  nation.  The  use  of  the  telegraj>h  has  increased 
much  more  rapidly,  and  if  only  2|  per  cent,  on  the 
capital  can  be  obtained  now,  3^  per  cent,  will  certainly 
be  obtained  shortly. 

Mr.  Edwin  Chadwick — I am  informed  that  in  Switzer- 
land, there  has  been  adopted,  in  substitution  of  the  half- 
franc  telegram  of  a few  words,  an  entire  word  tele- 
gram rate,  and  that  this  entire  word-rate  does  not 
operate  agreeably  in  this  respect,  that  it  puts  the 
people  to  the  trouble  of  counting  up  the  words,  and  of 
adj usting  the  payment  for  every  telegram.  This  is  so  f ar 
in  contravention  of  Rowland  HiU’s  principle  of  the 
uniform  penny  rate,  which  saved  the  constant  labour  of 
taxation.  But  the  plan  you  now  propose,  of  an  uniform 
ten  word  rate,  which,  I presume,  would  be  marked  by  a 
distinct  space  that  would  so  far  save  that  labour,  appears 
to  me  to  obviate  the  inconvenience  I have  stated  as 
applicable  to  the  word  telegram — at  least,  to  all  but  a 
very  immaterial  extent,  and  that  it  may,  on  the  whole, 
be  regarded  as  completely  satisfactory. 

Lord  Alfred  Churchill — I wish,  on  the  part  pf  the 
deputation,  to  return  our  very  sincere  thanks,  sii’,  for 
your  courtesy,  and  the  lucid  exposition  of  your  views-; 
and  I may  say  that  we  feel  oiu  case  is  much  stronger 
than  it  was.  We  hope  that  the  time  will  not  be  far 
distant  when  the  Chancellor  of  the  Exchequer  may  see 
his  way  to  carry  out  our  views. 

The  Postmaster- General— Gentlemen,  again  I thank 
you  for  your  attention.  I am  pleased  to  receive  you, 
and  I hope  I have  not  detained  you  tOQ  long.. 

The  proceedings  then  terminated. 


NATIONAL  INSURANCE 

A lecture  was  delivered  before  the  Society,  on 
Wednesday,  14th  inst.,  at  3 p.m.,  the  Earl  of 
Shaftesbury,  K.G.,  in  the  chair.  The  subject 
of  the  lecture  was : — 

NATIONAL  INSURANCE. 

By  the  Rev.  William  Lewery  Blackley,  M.A. 

Rector  of  North  ‘Waltham. 

I have  had  much  difficulty  in  deciding  how  to 
treat  before  you  to-day  the  subject  which  I have 
ventured  to  take  in  hand,  for  the  matter  is  large 
and  the  time  is  little ; and  to  touch  ever  so  faintly 
a proposal  which  undertakes  to  blot  out  that 
national  pauperism  which  has  been  adding  to  its 
catalogue  of  errors  for  three  centuries,  can  scarcely 
be  expected  in  three  short  quarters  of  an  hoiu-^ 
even  though  that  space  be  more  than  twice  as 
long  as  a good  many  people  consider  the  best  of 
parsons  should  venture  to  detain  the  most  indul- 
gent of  congregations,  and  though  the  maxim  be 
unhappily  too  commonly  quoted,  that  “ any- 
thing worth  listening  to  can  be  said  in  twenty 
minutes.” 

But  my  embarrassment  in  the  matter  comes 
more  especially  from  the  consideration  that,  as 
far  as  a public  lecture  is  concerned,  it  is  generally 
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necessary  to  be  always  beginning  tbis  subj  ect  in 
setting  it  before  tbe  audience,  and  always  having 
to  meet  in  discussion  afterwards  the  same  elemen- 
tary objections,  which,  so  far  as  general  in- 
formed opinion  on  the  controversy  I have  started  is 
concerned,  have  been  thrashed  out  fully  long  ago. 
I hope  I shall  be  always  ready  to  meet  objec- 
tions in  discussion ; but  as  many  of  my  hearers 
have  carefully  read  the  essays  I have  written 
on  the  subject  (the  National  Provident  League, 
of  which  our  honoured  chairman  is  President, 
has  published  the  first  half-dozen  in  a shil- 
ling form,  to  bring  them  within  the  reach  of  all 
men  who  care  that  much  for  the  subject),  it  would 
be  hardly  fair  for  me  to  take  up  their  time  in 
going  over  once  again  that  oft-traversed  ground. 
I have  therefore  resolved  to-day  to  treat,  firstly, 
the  subject  of  our  English  pauperism  and  its 
effects ; secondly,  the  means  at  present  existing 
for  its  counteraction;  and  thirdly,  to  point  out 
very  briefly  the  plan  I suggest  of  national  in- 
surance, based  on  the  just  principle  of  making 
every  man  provide  for  himself  against  destitution, 
instead  of  making  those  who  will  pay  for  those 
who  will  not. 

Firstly  then,  our  English  pauperism. 

It  is  important  for  us  to  bear  in  mind  that,  in 
the -sense  in  which  we  use  the  word,  pauperism  is  a 
very  different  thing  from  poverty.  Poverty  exists 
in  every  community  upon  the  globe,  but  pauperism 
is  the  exclusive,  and  I will  add,  the  entirely  un- 
challenged monopoly  of  England.  In  no  other 
country  in  the  world  can  it  be  said  that  the  man 
who  will  not  provide  for  himself  shall  require  his 
neighbour  to  provide  for  him.  This,  in  passing, 
settles  the  question  of  the  indispensability  of 
pauperism.  For  there  are  people  who  will  not 
take  the  trouble  to  think,  and  put  aside  this  ques- 
tion by  calmly  pronouncing  pauperism  an  inevit- 
able thing ; ignoring,  with  insular  arrogance,  the 
fact  that  all  the  world,  but  England,  does  well 
without  it,  and  that  we,  ourselves,  have  only  in- 
dulged in  the  luxury  during  a brief  fraction  of  our 
history.  Of  course,  there  are  patriots,  but  not  of 
the  wisest  sort,  ready  to  reject  this  argument  from 
the  high  British  point  of  view,  that  whatever  is 
English  must  be  right,  and  to  regard  our  unique 
British  pauperism  as  a distinction,  like  the  parvenu 
who  welcomed  the  gout  because  he  understood  it 
to  be  aristocratic.  Such  men  would  say,  of  course, 
that  the  existence  of  our  pauper  system  in  England 
is  an  argument  for  introducing  it  all  over  the 
world,  instead  of  seeing  that  its  dispensability 
everywhere  else  is  an  argument  for  its  extinction 
here.  With  such  I need  not  waste  more  time. 

But,  I may  be  asked,  why  was  our  pauper  system 
introduced,  unless  it  appeared  to  be  a good  thing? 
And  I may  be  told,  that  it  was  a wise  measure, 
introduced  to  create  general  content,  and  to 
discountenance  revolutionary  tendencies.  This 
assertion  is  only  made  by  those  who,  not  only 
suppose  post  hoc  to  be  propter  hoc,  but  go  further 
still  to  confound  consequence  with  cause.  In  the 
days  when  our  Poor-law  system  was  in  embryo, 
when  there  really  was  something  like  strong  per- 
sonal government  in  England,  neither  Queen 
Elizabeth,  nor  Queen  Mary,  nor  Henry  the  Eighth 
were  concerned  to  build  an  ark  against  the 
threatened  deluge  of  revolution,  and  the  Poor- 
law  was  not  established  so  much  to  make  the 


nation  happy,  as  to  relieve  society  from  the  loath- 
some necessity  of  hanging  helpless  vagrants  by  the 
hundred.  Its  first  purpose  was  merely  to  meet 
the  difficulty  caused  by  a fractional  section  of  the 
community,  the  vagrants,  but  not  to  make  all  who 
chose  claimants  for  relief;  in  a word,  the  hurdle 
was  thrown  down  only  in  order  to  gather  in  a few 
stragglers  into  the  fold  of  plenty,  not  as  the  event 
proved,  to  scatter  the  whole  flock  abroad  over  the 
downs  of  destitution. 

That  was  the  first  purpose  of  the  Poor-law  ; our 
present  fearful  pauperisation  is  the  x^erversion  of 
that  purpose.  I pass  from  this  point. 

Whatever  its  first  purpose  and  its  result,  our 
pauper  system  is  a fact.  If  it  is  to  remain  a fact, 
let  us  consider  what  may  be  its  justification. 

1.  We  shall  be  told  that  it  is  the  best  means  of 
preventing  men  from  dying  of  want ; a thing  very 
easy  to  say  but  not  to  prove.  I do  not  think  it 
will  be  asserted  with  knowledge  by  any  man  that 
the  per-centage  of  deaths  from  starvation  under 
ordinary  conditions  in  England  is  less,  in  conse- 
quence of  its  Poor-law  system,  than  in  other  civil- 
ised countries  which  have  no  such  law. 

2.  We  shall  be  told  it  is  humane,  that  it  saves 
men  from  destitution  ; but  this  humanity  may  be 
shown  to  be  of  a questionable  sort.  An  application 
is  made  for  the  Humane  Society’s  Medal  on  behalf 
of  a lock-keeper  who  has,  at  ten  different  times, 
plunged  into  the  canal  and  rescued  ten  children 
from  drowning.  “Noble fellow,”  cries  the  public, 
“ of  course  he  must  have  the  medal  for  his 
humanity,”  but  the  committee  would  withhold  the 
medal,  and  I think  with  good  reason,  if  it  were 
proved  that  the  hero  himself  had  thrown  in  every 
one  of  the  children  he  rescued.  For  it  would  have 
been  far  more  humane  to  have  left  them  alone 
altogether.  And  this  is  really  a true  ilffistration 
of  the  alleged  humanity  of  our  pauper  system, 
which,  from  its  very  nature,  contrives  to  create 
nine-tenths  of  the  destitution  which  it  professes  to 
relieve.  It  takes  away  from  man  the  first  incen- 
tive to  providence,  and  warns  him  against  ever 
bettering  his  condition  in  the  world,  by  the  con- 
stant reminder  that  to  possess  anything  of  his 
own  is,  pro  tanto,  to  disqualify  himself  for  claiming 
money  aid  from  other  men. 

Nor  is  our  system  any  more  humane  in  the  extent 
of  the  aid  it  gives,  than  in  the  principle  on  which  it 
gives  it.  The  barest  and  poorest  existence  is  all  it 
offers,  an  existence  scarcely  worth  prolonging, 
either  for  the  pauper  himself,  or  for  the  society 
which  supports  him.  The  pauper’s  hfe  is  poisoned 
by  a sense  of  failure,  a want  of  freedom,  an  atmos- 
phere of  hopelessness ; and  the  society  which  sup- 
ports him  can,  on  no  theory  whatever  of  population, 
convince  itself  that  his  existence,  which  must  be  a 
burden  and  a weakness,  can  ever  become  an  advan- 
tage or  a strength  to  itself.  Between  the  two  no 
love  is  lost,  and  the  whole  theory  of  humanity  goes 
sadly  out  of  sight. 

Again,  because  this  poor  dependence  upon  rate- 
relief  acts,  as  I have  shown,  as  a discouragement 
to  thrift,  it  acts,  of  necessity,  as  a stimulus  to  ex- 
travagance, with  the  undeniable  result  of  making 
our  nation  as  striking  an  example  to  the  world  of 
v/aste  and  prodigality  as  it  is  of  economical  error. 
Poor-rates,  which  were  meant  to  remedy  the  con- 
sequences of  waste,  have,  in  the  very  nature  of 
thmgs,  spread  the  disease  of  prodigality;  they 
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have  really  been  inoculating  our  population  with 
the  virulent  small-pox  of  waste,  instead  of  safe- 
guarding them  from  it  by  the  vaccine  of  thrift ; 
and  we  have  before  our  eyes  from  day  to  day 
heart-breaking  evidence  that  the  richest  nation  in 
the  universe  has  to  show  the  ghastliest  picture  of 
multitudinous  misery;  the  brilliancy  of  our  national 
prosperity  deepens  the  shadow  of  our  national 
penury,  and  the  very  contrast  between  the  two 
fosters  a daily-growing  bitterness  which  is  the 
offspring  of  suspicion  on  the  one  hand  and  envy  on 
the  other. 

This  reference  to  the  wealth  of  England  brings 
me  to  another  point  on  which  stress  must  be  laid  ; 
for  the  existence  of  our  national  prosperity  is  the 
plain  proof  that  our  national  destitution  need  not 
exist.  Why  ? Because  it  is  a proof  that  the  work- 
ing men  of  England  are  able  to  earn  enough  to 
provide  for  their  wants.  Our  working  men  have, 
in  most  trades,  the  highest  wages,  and  in  most 
cases,  the  shortest  hours  of  labour  of  any  others. 
They  are  welcome  to  it,  for  me ; I do  not  begrudge 
it  them.  If  they  were  able  to  earn  twice  the  wages 
in  half  the  time,  without  quadrupling  to  themselves 
the  cost  of  necessaries,  so  much  the  better  for  them. 
But  this  is  not  the  point  I wish  to  press.  Those 
who  think  the  matter  through,  will,  I think,  agree 
with  my  assertion,  that  every  country  where  the 
remuneration  of  labour  is  insufficient  to  provide 
for  the  whole  life,  youth,  manhood,  and  age,  not 
merely  for  the  life  from  one  day  to  another  of 
man  in  his  prime,  that  country  must,  in  the  course 
of  nature,  be  depopulated,  and  at  last  abandoned ; 
for  life  must  cease  in  a land  which  cannot  pro- 
vide a living  for  its  people,  and  as  they  die  out  it 
can  attract  no  other  in  its  place.  But  England, 
we  know,  increases  daily  m population,  and,  there- 
fore, cannot  be  such  a country.  So  much  for  the 
general  point ; now  for  the  particular  one.  No 
matter  how  vehemently  it  be  alleged  that  the 
earnings  of  any  class  of  labourers  in  England  are 
insufficient  to  provide  against  sickness  or  old  age, 
the  fact  remains  that  many  noble  fellows  in  every 
class  prove  the  contrary  by  their  thrift  and  the 
independence  they  toil  to  secure  for  them- 
selves. 

Of  course,  I do  not  say  that  the  man  of  sixty,  who 
has  never  laid  by  a shilling,  is  necessarily  able  at 
that  age  to  secure  an  independent  provision,  but  I 
do  say  that  the  aggregate  of  that  man’s  possible 
earnings  from  the  time  he  commenced  to  work  for 
his  living,  would,  wisely  applied,  have  been  ample, 
no  matter  how  low  his  wages,  to  have  made  this 
provision,  had  he  chosen  to  set  about  doing  it  in 
time.  Therefore,  our  destitution  and  pauperism 
do  not  arise  from  the  inadequacy  of  English  wages 
to  secure  the  independence  of  English  workers. 
A striking  illustration  of  the  truth  of  this  position 
is  to  be  found  across  the  Channel.  Wages  there 
are  lower,  hours  of  work  longer,  necessaries  of  life 
just  as  dear  as  among  ourselves ; but  there  is  no 
Poor-law,  and  there  are  no  paupers  there  in  our 
sense  of  the  word ; and  though  there  may  be 
poverty,  and  though  charitable  aid  for  poor  persons 
may  be,  and  is,  organised  there,  the  aided  poverty 
of  France  can  never  be  brought  into  comparison 
with  the  cultivated  pauperism  of  England,  as  long 
as  the  average  voluntary  assistance  to  each  re- 
cipient costs  the  Societe  de  Bienfaisance  less  than 
four  shillings,  while  the  average  compulsory  assist- 


ance to  each  pauper  in  England  costs  the  nation 
more  than  ten  pounds  in  the  year. 

So  much,  then,  for  our  British  pauperism.  It 
is  founded  on  an  unjust  principle,  that  of  making 
the  self-denying  always  pay  for  the  self-indulgent; 
no  wonder,  then,  that  it  should  cause  ill-feeling 
and  discontent.  And  it  is  founded  on  an  unnatural 
principle,  that  of  teaching  men  to  depend  on  others 
instead  of  themselves,  and  therefore  no  wonder 
that  it  should  produce  unnatural  results.  And  it 
is  founded  on  a false  system,  the  proof  of  which 
assertion  is  easily  given  in  the  fact,  that  if  all  men 
were  so  foolish  as  to  practice  that  lesson  of  de- 
pendence which  our  nation  teaches,  there  would 
be  no  one  left  on  whom  to  depend,  and  we  should 
all  die  of  hunger. 

So  much  for  the  badness  of  our  system.  The 
next  question  is,  “Should  it  be  changed,  if  possible, 
and  in  whose  interests  ? ” This  we  can  only 
answer  by  inquiring  whom  the  present  system 
hurts.  I maintain  that  it  hurts  every  one,  but 
in  different  degrees,  and  that  its  alteration,  if 
possible,  is  the  true  interest  of  every  member  of 
our  race. 

1.  It  hurts  the  rich,  who  have  to  pay  a large 
proportion  of  the  cost  of  pauperism.  And  this  is 
an  unjust  thing.  On  the  other  hand,  however 
great  the  injustice  to  the  rich,  the  injury  to  them 
is  of  the  least.  They  can,  just  because  they  are 
rich,  afford  it  best.  The  injustice  of  takmg  their 
money  for  people  who  have  wasted  their  own, 
whether  those  wasteful  ones  have  been  rich  or  poor, 
though  not  less  unfair,  is  much  more  tolerable  in 
the  case  of  the  rich  than  of  the  poor ; the  proof  of 
which  statement  lies  in  the  fact  that  were  an  estate 
of  £10,000  a year  offered  to  any  one  of  us  to- 
morrow, we  should  not  indignantly  refuse  it  as 
subjecting  us  to  the  injustice  of  paying  a consider- 
able poor-rate.  Therefore,  though  to  levy  poor- 
rate  from  the  rich  be  an  unjust  thing,  and  all 
injustice  ought  to  be  removed,  I for  one  would 
never  have  troubled  my  head  about  assailing  such 
a monster  as  our  pauper  system  if  all  I had  in  view 
was  to  relieve  the  rich  from  a burden.  The  persons, 
and  of  course  there  are  some,  who  accuse  me  of 
mooting  this  matter  in  the  interests  of  the  wealthy, 
know  very  little  of  my  writings,  and  far  less  of 
my  heart.  And  I am  bound  to  say  that  the 
personal  knowledge  I have  gained  of  rich  men  who 
support  the  measure  which  I advocate,  makes  me 
proud  for  the  honour  of  England  to  believe  that 
they  would  be  nobly  willing  to  bear  far  more  than 
their  present  poor-rate  burden,  if  their  doing  so 
could  be  shown  promotive  of  the  real  good  and 
happiness  of  their  fellow  men.  This  is  no  piece  of 
polite  clap- trap,  but  my  own  joyful  glad  convic- 
tion, and  to  those  who  would  basely  say  that  rich 
men  j oin  us  for  the  sake  of  escaping  poor-rates  I 
would  answer,  look  at  our  list  of  names.  For 
there  you  will  find  not  the  money-grubbers,  not 
the  golden  youth  of  pleasure,  not  the  gamblers 
who  grasp,  not  the  spendthrifts  who  waste,  but  the 
men  and  the  women  who  have  a hope,  and  a 
thought,  and  a j)rayer,  and  a heart  for  the  poor. 
Bead  the  list  down  as  I have  done,  in  a working 
man’s  club  meeting,  and  hear  as  I have  heard  the 
welcome  of  many  an  honoured  name,  and  the  out- 
cry, “ Yes,  we  know  him,  and  know  he  is  our 
friend.”  For  these  are  the  representatives  of  . 
British  philanthropy,  of  which  our  chairman  tO- 
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day  is  the  very  patriarch,  the  men  beloved  and 
happy,  who  give  their  time,  and  toil,  and  sympathy, 
to  their  suffering  fellows ; the  very  naming  of  their 
names  can  satisfy  the  poor  that  this  cause  is 
advocated  for  the  sake  of  what  they  can  give,  not 
of  what  they  can  get. 

2.  Passing  from  the  rich,  we  come  to  another 
class,  whom  our  pauper  system  hurts  far  more 
deeply — I mean  the  thrifty  working  man.  The 
injustice  of  poor-rates,  which  is  chiefly  matter  of 
sentiment  in  its  incidence  upon  the  rich,  is 
matter-of-fact  in  its  incidence  upon  him.  The 
rich  man,  because  he  is  rich,  can  spare  the 
money ; the  poor  thrifty  man  cannot,  and 
feels  keenly  the  spoliation.  Poor-rate  to  the  rich 
man  may  be  insurance  against  revolution,  but 
poor-rate  levied  from  the  thrifty  working  man  is 
punishment  for  his  providence ; and,  therefore, 
though  to  start  an  anti-pauperism  crusade  in  the 
interests  of  the  rich  alone  would  be  ridiculous  ; to 
wage  it  for  the  sake  of  the  worthy  self-denying 
thrifty  working  man  should  really  be  the  duty  of 
every  true  lover  of  justice,  and  of  all  who 
sympathise  in  the  spirit  of  honest  independence, 
shown  under  such  hard  conditions  by  so  many 
thousands  of  our  thrifty  fellow  men. 

3.  There  is  a third  class  whom  pauperism  hurts 
most  of  all.  It  may  harass  the  rich,  it  may  punish 
the  thrifty  poor,  but  the  one  can  afford  and  the 
other  can  endure  the  injustice ; but  no  words  can 
tell  the  utter  ruin  with  which  it  overwhelms  the 
pauper  himself.  It  may  limit  the  rich  man’s 
luxury,  it  may  retard  the  thrifty  man’s  pro- 
gress, but  it  poisons  the  pauper’s  social  nature, 
and  takes,  in  his  case,  the  very  manhood  out  of 
man. 

The  potential  pauper,  inexperienced,  thought- 
less, misled  by  multitudinous  ill-example,  trusts, 
in  the  beginning,  to  the  system  which  he  hates  in 
the  end,  and  only  sees  his  ruin  when  it  has  struck 
him  down.  But,  nevertheless,  it  has  kept  him  a 
pauper  in  spirit  all  his  life,  a dependent  and 
degraded  man.  For  it  is  not  the  succouring  of  a 
poor,  infirm,  afflicted  greybeard  at  the  end  of 
life,  that  we  must  blame,  but  the  teaching,  by  his 
succour,  of  the  strong,  and  vigorous,  and  young, 
at  the  beginning  of  life,  that  they  shall  be 
succoured  if  they  choose  to  waste;  that  is  the 
early  poison  that  rots  their  very  social  blood  ; that 
is  the  hideous  homoeopathy-upside-down  of  our 
destructive  system,  which  pays  off  one  pauper  by 
making  another,  and  forgets  that  while  its  best 
• effort,  as  a palKative,  fails  to  cure  like  by  Kke,  it 
succeeds,  as  an  infection,  in  causing  like  by  like, 
and  supplies  an  ever-growing  horrible  succession 
•of  social  ruin,  to  occupy  the  place  of  the  social 
■wrecks  it  sweeps  away  ; it  never  pays  a bill  with- 
out giving  a fresh  and  larger  order,  which  would 
be  bad  enough  if  measured  by  the  money  of  rate- 
payers, but  is  monstrous  if  measured,  as  it  must 
be,  by  the  misery  of  rate  consumers.  In  short, 
for  every  old  pauper  it  relieves  our  system  makes 
a young  one,  and  may  be  well  described  in  words 
familiar  to  us  all,  ‘ ‘ that  privily  in  its  lurking  dens 
doth  it  murder  the  innocent;  its  eyes  are  set 
against  the  poor.” 

This,  then,  is  the  class  which  our  system  hurts 
most,  the  class  for  whose  raising,  the  class  for 
whose  saving,  all  should  be  zealous,  the  class  who, 
from  beginning  to  end,  are  the  most  wretched. 


the  most  hopeless,  the  most  helpless,  the  class 
for  whose  sake,  and  in  whose  interest,  most  of 
all,  I,  if  I know  myself  at  all,  have  set  out 
upon  that  line  of  labour  which  brings  me  here 
to-day. 

I have  next  to  touch  on  existing  means  of 
counteracting  our  mistaken  system.  Who  do  most 
towards  this  ? I will  tell  you.  The  thrifty  wage- 
earners.  They  hate  pauperism  and  poor-rate  more 
than  we,  for  they  live  closer  to  it,  and  do  not 
love  its  associations.  In  the  first  place,  they  see 
they  have  to  pay  poor-rates  for  people  who  are 
wasting  in  self-indulgence  means  as  large  as  (or 
larger  than)  those  from  which  they  themselves  lay 
by  their  savings.  It  is  not  in  human  nature  to 
think  this  fair  or  right.  And  they  see,  secondly, 
that  our  system,  keeping  as  it  does  all  the  spend- 
thrifts at  the  verge  of  destitution,  as  a qualification 
for  relief,  keeps  down  all  wages  by  a hungry  com- 
petition, and  that  thus  they  pay  a second  burden  ; 
and  they  see,  thirdly,  that  rate  relief  at  best  is  a 
poor  provision  and  a miserable  substitute  for  com- 
fort, liberty,  and  personal  independence.  For  this 
reason  the  thrifty  wage-earners  make  stupendous 
efforts  to  secure  themselves  against  pauperism. 
Apart  from  what  they  save  in  actual  money,  they 
pay  enormous  sums  of  their  own  accord  in  in- 
surances to  provide  them  with  support  in  time  of 
sickness  ; and  such  exertions,  considering  the  dis- 
couragement which  our  Poor-law  system  gives  to 
independence,  are  beyond  all  praise.  And  yet 
multitudes  of  these  men  fail  in  their  efforts  at 
independence,  and  become  paupers  at  the  last, 
because  the  best  they  can  purchase,  even  at  the 
huge  over- cost  to  which  they  are  willing  to  go, 
cannot,  under  present  conditions,  secure  them 
absolutely  against  the  possibility  of  destitution  in 
sickness  or  old  age. 

Some  years  ago,  I was  travelling  in  a third-class 
carriage  in  the  south  of  England.  I was  alone  in 
my  compartment,  while  the  other  one  became 
nearly  quite  filled  up  at  one  of  the  stations  where 
we  stopped,  by  a number  of  builders’  men.  One 
of  these,  who  seemed  not  too  sober,  shortly  began 
to  utter  a volley  of  the  most  horribly  foul  language. 
I called  over  to  him  in  a quiet  way : “ Neighbour, 
will  you  be  kind  enough  to  use  language  a little 
more  decent?  for  yours  is  distressing  for  other 
people  to  hear.” 

He  turned  round  to  “tackle”  his  interlocutor, 
very  indignant  indeed  that  I should  venture  to 
take  him  to  task  ; and  his  companions  seemed  to 
prick  up  their  ears  in  an  amused  and  lively  interest. 
“ I should  like  to  know  what  the  whatty  what 
business  the  likes  of  you  has  to  find  fault  with  the 
likes  of  me.  I’m  a free-bom  Englishman,  and  I’U 
say  just  what  I choose.” 

“Well  but,”  I rejoined,  “I’m  a free-bom. 
Englishman  too,  and  I’m  not  bound  to  listen  to 
the  foul  language  you  use,  and  I won’t.” 

“Well,  if  you  don’t  like  i\j  language,  what  busi- 
ness have  you  here  ? I don’t  see  what  right  a 
gentleman  has  in  a third-class  carriage.” 

“If  you  come  to  rights,”  I rejoined,  “you’ll 
allow  that  if  you  choose  to  take  a fflst-class  ticket, 
you  would  have  a right  in  a first-class  carriage  ? 
You  wouldn’t  stand  my  telling  the  guard  to  put 
you  out,  would  you  ? ” 

“Certainly  not,”  he  replied,  “I’d  just  like  to 
see  him  try.” 
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“ Then  surely,  if  I choose  to  spend  my  money  in 
a third-class  ticket,  I have  a right  in  a third-class 
carriage.” 

“ Well,  may  be  so,  but  then  you  must  take  your 
chance  of  the  conversation.  You’re  a gentleman, 
I suppose,  and,  I say  again,  a gentleman  has  no 
business  in  a third-class  carriage.” 

A hum  of  applause  followed  this  piece  of 
logic. 

“ My  good  fellow,”  I said,  “you  have  no  right 
to  call  names.” 

“ I didn’t  call  you  no  names,”  he  rejoined. 

“ Y’ou  did,”  I said  ; “ you  called  me  a gentle- 
man. Ho  w dared  you  do  it  ? ” 

“ Well,”  said  he,  quite  taken  aback,  “ you’re  a 
parson,  I suppose  ? ” 

“Yes,”  I replied ; “ but  you  called  me  a gentle- 
man. What  do  you  know  about  me — you,  who 
have  never  seen  me  in  your  ]ife  before — to  have 
the  impudence  to  call  me  such  a name  ? But,”  I 
added,  “ fair  is  fair.  You  have  called  me  a name 
that  you  can  show  no  reason  for.  Now,  I will 
call  you  a name,  and  give  a reason  for  it.  And 
your  mates  shall  judge  between  us.  And,  if  they 
say  I’m  wrong.  I’ll  beg  your  pardon.” 

“ All  right,  master,”  said  one  or  two  of  his 
companions,  and  the  rest  sat  watching  us  with 
pricked-up  ears. 

“Well,”  I continued,  “my  free-born  English- 
man, the  name  I call  you  is  a Pauper  ! ” 

He  jumped  up,  as  if  to  scramble  over  and  strike 
me  ; and  his  comrades  began  to  look  very  furious. 
I jumped  up,  as  if  to  meet  him,  with  a studied 
alacrity,  which,  I rightly  judged,  would  tend  to 
check  his  ardour,  and,  crying  out  “ Fair  play,  I’m 
coming  over  to  prove  my  words,”  I sprang  across 
into  the  one  vacant  seat  of  the  partition,  amongst 
them  all,  and  faced  my  opponent.  “ My  lad,”  I 
said  to  the  man  on  my  right,  “are  you  in  a club?” 
■“  Yes,”  he  said,  “ the  Foresters.”  “ Are  you  ? ” I 
went  on,  to  the  man  on  my  left.  “Yes,  I’m  in 
the  Amalgamated  Engineers.”  “ And  you,”  I 
asked  a third,  “what  club  are  you  in?”  “The 
Hand -in-Hand.”  The  fourth  and  fifth  were  Odd- 
fellows, and  so  on.  As  I happened  to  have  heard 
and  noted  their  conversation  on  their  entering  the 
carriage,  and  had  gathered  that  they  were  all 
about  to  make  payments  to  their  clubs,  except  my 
rhetorical  friend,  who  had  mentioned  having 
dropped  off  from  his  club  two  years  before, 
I came  to  him  last.  “What  club  are  you  in  ? ” 
I asked.  “ I’m  not  in  any,”  he  replied.  “ I sup- 
pose you’ve  got  some  pounds  in  the  bank  ? ” The 
rest  laughed  ; for  they  had  heard  (as  I had  heard) 
him  asking  to  borrow  from  two  or  three  of  his 
companions.  “Not  I,”  he  answered  gruffly,  “ I’ve 
enough  to  do  with  all  I earns.”  “ And  if  you 
break  your  leg  as  you  get  out  of  this  train  to-day,” 
I asked,  “ where  shall  you  be  in  a week’s  time  ? ” 
“He  hesitated.”  “ Come,  my  lads,”  I said,  “Where 
will  he  be?”  “In  the  workhouse,  of  course,” 
they  answered.  “Then  am  I right  or  wrong?” 
I rejoined,  “Is  he  a pauper  or  not  ? You  are 
all  providing  yourselves  against  sickness,  and  you 
are  independent,  but  he — he  is  depending  on  the 
rates,  upon  me  and  upon  you,  and  he  is  a pauper, 
nothing  more  nor  less  ; it  is  a mere  toss  up  from 
hour  to  hour  whether  he  has  to  go  into  the  work- 
house  or  no  ; and  some  day  or  other  he  must  find 
his  way  there,  unless  he  drops  down  dead  or  is 


killed.  Need  I beg  his  pardon  for  calling  him  by 
a wrong  name  ?” 

They  agreed,  as  I knew  they  would,  that  I was 
justified  in  my  epithet,  and  the  little  encounter 
gave  me  an  opportunity  of  a very  pleasant  conver- 
sation with  these  worthy  fellows  as  to  their  clubs. 
I was  fuller  of  details  of  the  subject  then  than  per- 
haps, I am  now,  and  warned  them,  as  I felt,  very 
profitably  against  the  risk  of  insurance  in  unsound 
clubs.  They  clustered  round  me  like  bees,  and 
began  to  question  me  very  busily  and  anxiously 
about  their  own  insurances.  “ Sir,”  says  one, 
“I’m  an  Ancient  Woodman;  is  that  a good  club?” 
“Well,”  I replied,  “it  may  last  for  a while,  but 
it  has  only  35s.  a man  laid  by,  and  it’s  an 
old  club;  you  ought  to  have  nearer  £10  a man.” 
“Sir,”  said  another,  “I’m  one  of  the  Queer 
Creatures  ; what  about  my  club  ?”  It  has  only  42s. 
a man  laid  by,”  I said,  “ and,  besides,  not  one  of 
you  is  in  a club  whose  rates  are  certified  by  an 
actuary.”  And  so  we  conversed  till  we  drew  near 
to  their  destination ; and  as  the  poor  fellows  shook 
my  hand  (for  they  each  did,  pauper  and  all),  and 
thanked  me  for  my  warnings,  my  heart  was  full 
of  sympathy  for  them,  as  I reflected  what  a 
wonderful  victory  a little  knowledge  of  their  con- 
cerns had  enabled  me  to  win  over  what  had  been 
at  first  coarseness,  distrust,  and  ill-will.  But 
there  was  a Parthian  dart  waiting  for  myself. 
“ Sir,”  says  one  poor  fellow,  as  he  shook  my  hand, 
“ I’m  sure  we’re  all  thankful  that  it  was  a gentle- 
man in  our  third-class  carriage  that  wasn’t  ashamed 
to  talk  to  us  poor  fellows  for  our  good,  and  you’ve 
told  us  a lot  to  make  us  think  about ; and  God 
knows  none  of  us  wants  to  be  a pauper.  Now,  can 
you  tell  a hard-working  man,  who  wants  to  be 
independent,  what  club  he  is  to  put  into,  no  matter 
what  it  costs,  that  can  make  him  quite  safe,  and 
certain  never  to  have  to  beg  for  parish  pay,  or  be 
obliged  to  go  into  the  workhouse  when  he  is  old  ?” 
“ No  my  poor  fellow,  I cannot ; I wish  I could,” 
was  the  only  answer  I had  to  give  to  a question  so 
serious  ; for  I knew  no  friendly  society  then,  and, 
I will  go  further  and  say,  I know  no  friendly 
society  now,  which  could  give  to  that  poor  man, 
and  to  such  as  him,  a perfect  security  against 
eventual  pauperism,  such  as  he  was  longing  to  be 
able  to  procure. 

As  I read  these  words,  I dare  say  there  may  be 
someone  in  this  room  making  a mental  or  material 
note  for  the  discussion  by-and-bye,  to  the  effect 
that  I have  uttered  a sweeping  condemnation  of 
all  friendly  societies,  declaring  that  there  is  not  one 
good  one  to  be  found,  but  that,  so  to  speak,  from 
Dan  to  Beersheba,  all  is  barren.  That  is  a false 
note  ; I have  said  nothing  of  the  kind.  It  is  true 
enough  that  a multitude  of  falsely  called  friendly 
societies  are  insolvent,  as  being  based  on  dis- 
honesty and  swindling ; that  many  more  are  in- 
solvent, as  being  carried  on  honestly,  perhaps,  but 
ignorantly ; and  that  a number  more  are  insolvent, 
because  the  money  contributed  for  sick  pay  has 
been  lumped  together  with  money  contributed  for 
other  objects,  and  been,  spent  and  lost  beyond 
recovery.  All  this  may  be,  and  indeed  is,  perfectly 
true.  But  the  statement  I have  made  does  not 
touch  these  points  for  a moment.  If  every  friendly 
society  in  England  were  solvent  at  this  moment,  I 
still  know  of  none  which  can  do  what  my  poor 
bricklayer,  and  hundreds  of  thousands  of  good 
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fellows  like  himself  asked  for,  viz. , absolutely  and 
perfectly  secure  a man  against  personal  pauperism, 
with  all  its  wretched  prospects,  its  haunting 
shadow,  and  its  hopeless  end.  I go  further,  and 
say  that  it  is  a cruel  thing  that  the  thrifty  men  of 
England  cannot  secure  even  their  own  indepen- 
dence, though  they  spend  enough  to  do  it  twice 
over  in  efforts  only  too  often  vain. 

The  question  is  natural.  Why  can  no  societies 
at  present,  however  good,  secure  this  to  a poor 
man  ? Firstly,  because  very  few  make  provision 
for  pensions  in  old  age.  Secondly,  because  a vast 
number  of  members  of  such  societies  are  afraid  to 
pay  in  for  pensions  in  such  societies,  not  necessarily 
from  the  fear  of  the  society’s,  but  of  their  own 
insolvency,  and  consequent  loss  of  their  whole 
position.  Thirdly,  that  to  make  such  provision 
under  common  circumstances  is  really  too  costly, 
for  the  lower  class  of  wage-earner,  at  least.  The 
result  of  which  consideration  is,  that  a vast  majority 
of  poor  men,  who  call  themselves  independent 
because  they  are  members  of  a friendly  society,  are, 
in  general,  only  partially  independent,  and  at  best 
only  precariously  independent. 

1.  They  are  only  partially  independent,  because 
sorne^  of  them  are  only  so  far  provided  as  to  be 
contributing  a trifle  to  pay  for  their  funeral,  their 
claim  for  which  benefit  they  will  have  to  forfeit, 
with  all  they  have  contributed  for  the  object,  if 
they  become  paupers,  and  unable  to  keep  up  the 
payment  of  their  weekly  contribution. 

Others,  provided  not  only  for  cost  of  funeral, 
but  cost  of  sickness,  are  still  only  partially  in- 
dependent ; knowing,  as  they  perfectly  well  do, 
that  dependence  on  poor-rate  is  with  them  only 
a question  of  time,  since,  when  past  work  and 
unable  to  earn  wages,  they  must  go  to  the  work- 
house. 

Now,  if  we  strike  off  from  the  aggregate  member- 
ship of  the  so-called  friendly  societies  in  England, 
all  who  are  only  partially  insured  against 
pauperism,  and,  pro  tanto,  dependent  on  poor-rates, 
we  shall  be  amazed  how  very  small  a per-centage 
of  the  whole  number,  making  some  provision 
against  possible  necessities,  remain  who  are  making 
any  provision  whatever  against  pauperism  in  old 
age.  Let  us  have  no  dust  thrown  in  our  eyes  on 
this  point.  Many  a so-called  good  club  has  had 
its  merits  flaunted  before  meetings  of  poor  work- 
men as  vastly  superior  to  national  insurance, 
because  its  managers  have  paid  off  all  a paralysed 
member’s  future  claims  upon  it  with  a munificent 
donation  of  £20,  £30,  or  even  of  £50 ; as  if  any 
such  sum,  which  might  keep  the  sick  man  and 
family  from  six  to  fifteen  months,  really  made  him 
independent  of  poor-rates  or  safe  from  the  work- 
house,  once  that  dole,  which  could  not  be  saved 
and  could  not  be  increased,  had  vanished  away. 
In  a word,  nothing  but  a weekly  or  monthly 
pension  in  old  age  can  possibly  secure  a wage- 
earner  from  eventual  pauperism ; and,  instead  of 
being  the  universal  rule,  the  purchase  of  such 
pension,  in  present  friendly  societies,  is  the  rare 
exception.  Thus,  I think  it  will  be  admitted,  that 
I have  shown  the  present  independence  of  our 
working  men  to  be  only  a partial  independence. 

I have  said  also  that  it  is  precarious.  And  this 
needs  very  little  proof.  For  though  the  society 
may  be  a solvent  and  honest  one,  which  under- 
takes to  secure  a man’s  sick  pay,  it  only  under- 


takes this  task  on  one  condition,  that  the  member 
keeps  his  payments  up  monthly  during  his  lifetime. 
And  how  often,  even  apart  from  occasions  where 
the  means  of  doing  this  are  lost  by  vice  and  self- 
indulgence,  the  task  becomes  impossible.  Long- 
continued  slackness  of  work,  hard  times,  family 
sickness,  disaster,  or  misfortune  of  one  kind  or 
another,  only  too  frequently  leave  a man  absolutely 
unable  to  gather  together  the  few  shillings  which 
will  pay  up  the  arrears  of  his  contributions,  and 
the  distress  of  one  year  compels  him  to  relinquish 
the  provision  he  may  have  been  paying  for  during 
twenty.  Gentlemen  present  interested  in  the 
administration  of  our  Poor-laws  know  only  too 
well  what  a vast  proportion  of  fathers  of  families 
who  are  applicants  for  rate-relief  have  been 
members,  at  one  time  or  other,  of  friendly  societies 
of  one  sort  or  another,  and  have  found  their 
membership  not  only  precarious,  but  utterly  vain 
at  last,  either  because  their  society  has  not  secured 
to  them  its  covenanted  provision,  or  because  they 
themselves  have  not  secured  to  it  their  covenanted 
contribution. 

I daresay  my  audience  will  accept  this  as 
sufiicient  evidence  of  the  precariousness,  even  of 
the  best  of  friendly  societies.  And  having  shown 
that  present  efforts  at  securing  independence  are 
ineffectual,  because  such  efforts  generally  aim  at 
only  partial  independence,  and  because  such  efforts, 
universally  are  precarious,  I offer  a challenge 
which  I shall  be  very  glad  if  any  gentleman  pre- 
sent, who  thinks  of  sharing  in  our  discussion  by- 
and-bye  will  take  up,  and  I ask  to  be  told  the  name, 
and  shown  the  rules  of  any  existing  friendly 
society  in  England,  which  can  undertake  to  give 
complete  and  perfect  security  against  pauperism 
to  any  independent-minded  working  man,  who, 
like  the  poor  bricklayer  I have  been  speaking  of, 
is  anxious  to  obtain  it. 

Till  we  have  the  name,  the  rules,  and  the 
actuarially  certified  tables  of  such  a society  put 
into  our  hands,  I will  be  bold  to  say  that  no  society 
exists  at  the  present  moment,  whereby  a thrifty 
man  can  make  himself  absolutely  secure  from 
pauperism.  Why  do  I lay  so  much  stress  upon 
this  ? I will  tell  you.  Because,  if  I do  not,  some 
one  may  get  up  presently,  when  I have  said  my 
say,  and  assure  you  that  the  proposition  and  ad- 
vocacy on  my  part  of  national  insurance  as  a means 
of  giving  the  thrifty  man  such  a blessed  and 
perfect  security  against  pauperism  is  quite  a work 
of  supererogation,  inasmuch  as  the  existence  of 
present  friendly  societies,  which  do  the  work 
already,  makes  it  unnecessary ; and  I wish  to  pre- 
vent this  being  said  by  insisting,  with  all  my  force, 
that  not  only  do  present  societies  not  do  the  work, 
but  that,  under  present  conditions,  the  work  is  im- 
possible for  them,  with  the  best  will,  to  accomplish. 
I speak  as  a member  myself  of  an  important 
friendly  society,  as  founder  and  president  of  one 
of  its  branches,  as  one  who,  all  my  clerical  life 
through,  have  persistently  and  urgently  pressed 
upon  men  the  duty  and  the  dignity  of  joining  a 
friendly  society ; I speak  in  admiration  of  all  the 
friendly  societies  have  done  and  are  doing,  and  in 
hearty  sympathy  for  the  difficulties  which  lie  in 
poor  men’s  way  who  try  to  raise  themselves.  I 
readily  grant  that  good  friendly  societies  are  good 
things,  and  that,  however  incomplete  their  opera- 
tions, such  operations  are  better  than  none.  I will 
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go  perhaps  further  than  any  one  else  in  this  direc- 
tion, and  call  it  at  least  fairly  debateable,  whether 
in  the  case  of  a man  who  has  paid  into  a friendly 
4BOciety  for  50  years,  and  found  it  fail  him  in  the 
€nd,  his  aggregate  of  happiness  and  self-respect 
have  not  been  vastly  greater  than  the  pauper  by 
his  side  in  the  workhouse,  who  has  been  depending 
on  beggary  all  his  life  long  without  ever  laying  by 
» shilling ; but,  conceding  all  this,  and  granting 
that,  in  some  possible  ways,  there  have  lately  been 
some  possible  improvements  introduced  into  some 
exceptional  friendly  societies,  I still  contend  that 
when  national  insurance  undertakes  -what  they 
could  never  undertake — namely,  to  secure  all  men 
against  pauperism — there  is  no  more  sense  in  oppos- 
ing it  on  behalf  of  any  or  all  the  friendly  societies, 
than  there  would  have  been  in  opposing  railways 
because  wheelbarrows  were  already  in  existence, 
and  more  especially  because  a few  wheelbarrows 
were  constructed  on  more  scientific  principles  than 
the  rest. 

I trust  that  this  may  be  sufficient  to  keep  out  of 
our  discussion  every  one  who,  up  to  the  present 
time,  has  supported  or  said  that  even  the  best 
friendly  societies  are  generally  doing,  or  professing 
to  do,  anything  at  all  commensurate  with  what 
national  insurance  would  do  in  keeping  men 
above  the  possibility  of  pauperism.  Their  alleged 
success  in  saving  some  men  from  some  pauperism, 
can  no  more  be  advanced  as  a reason  against 
saving  all  men  from  all  pauperism,  than  the  ex- 
istence of  a railway  between  London  and  Watford 
should  be  urged  as  a good  argument  against 
making  a railway  from  London  to  Liverpool. 

So  much  for  the  argument  that  friendly  societies 
are  doing  the  work  of  national  insurance,  and, 
therefore,  that  the  latter  is  unnecessary. 

Now,  there  is  quite  another  objection  to  meet. 
That  national  insurance  would  compete  injuriously 
with  present  friendly  societies ; and,  therefore, 
should  not  be  permitted. 

I answer,  firstly,  that  if  it  did  it  would  be  right. 
F or  does  not  every  friendly  society  now  compete 
with  every  other  friendly  society  ? And  must  not 
each  one  try  to  present  features  of  special  advan- 
tage in  order  to  raise  its  head  above  its  fellovvs  ? 
Why,  if  a good  society  be  better  than  a bad  one, 
and  should,  therefore,  be  recommended,  shall  the 
best  conceivable  be  forbidden  to  exist  lest  it  should 
be  supposed  to  interfere  with  others  demonstrably 
less  useful  than  itself  ? 

And,  secondly,  I go  on  to  say  that  national 
insurance  cannot  injuriously  affect  a friendly 
society  formed  on  proper  principles,  and  to  which 
each  member  has  contributed  the  proper  cost  of 
the  benefits  he  is  supposed  to  have  assured.  A 
club  that  has  been  speculating  on  a perennial 
supply  of  young  insurers  to  make  up  the  deficiency 
of  payment  by  old  ones,  has  never  been  formed  on 
proper  principles,  and  is  bound  to  die  out  of  itself, 
whether  national  insurance  be  introduced  a few 
years  hence  or  no. 

Such  are  some  of  the  unsurmountable  difficulties 
which  beset  present  voluntary  efforts,  however 
self-denying  and  noble,  in  the  way  of  independence. 

^ Let  me  add,  if  these  were  all  perfectly  successful, 
instead  of  proving,  in  too  many  cases,  altogether 
ineffective,  they  are  efforts  made  by  the  thrifty 
classes  only  ; and  no  supplying  these  with  per- 
fection of  security  would  necessarily  unteach  in 


time  the  practical  lesson  of  dependence  and 
improvidence  which  our  Poor-law  system  has  been 
teaching  to  our  thriftless  poor. 

Then  we  must  alter  the  system.  And,  I think , 
every  one  will  agree  that  this  should  be  done,  if 
possible.  But  some,  of  course,  rejoin,  “ What ! We 
have  had  it  for  300  years;  it  can’t  be  altered  no  v .” 
I reply  that  that  is  the  very  reason.  It  has  had 
300  years  to  grow  worse  on,  and,  as  each  day  it  is 
growing  more  destructive,  its  alteration  becomes, 
by  the  very  antiquity  of  the  abuse,  the  more 
necessary.  Should  we  then  abolish  it  ? Shall  w^e 
cut  off*  to-morrow,  from  every  one  not  now  in  a 
workhouse,  every  claim  to  relief  ? Well,  this  has 
been  suggested,  and  I believe  myself  that  were  it 
done,  even  the  potential  paupers  now  would  not 
be  left  to  starve,  and  the  nation  for  all  time  to 
come  would  be  the  better  for  its  abolition.  This 
may  be  true  in  theory,  but  I,  for  one,  should  be 
very  sorry  to  advocate  its  practice.  If  I did,  the 
two  or  three  who  possibly  snarl  at  me  now  for 
being  sanguine,  would  have  a right  to  scoff  at  me 
then  for  being  silly.  No  ! we  cannot  abolish  our 
Poor-law.  That  is  altogether  a mistaken  line.  But 
if  we  can  supersede  the  Poor-  law,  as  I believe  we 
can,  by  a system  of  national  insurance,  which, 
taking  every  unit  of  the  nation  in  youth,  shall 
compel  him,  as  nature  meant  him,  to  make  pro- 
vision for  himself  against  want  in  sickness  and 
old  age ; and  if,  instead  of  teaching  him  a wrong 
reliance  on  the  spoliation  of  his  fellow  men,  it  be 
possible  to  take  away  from  every  one  the  possibility 
of  pauperism,  by  making  each  man  too  rich  to  claim 
a farthing  from  the  rates  ; if,  I say,  this  thing  be 
be  possible,  surely  my  hearers  will  admit  that  the 
change  it  would  work  would  be  of  such  benefit  to 
every  class  in  our  nation,  as  should  entitle  the 
proposal  to  their  study,  its  advocates  to  their 
sympathy,  and  its  adva,ncement  to  their  aid. 

This  then,  in  the  fewest  words  I can  put  it,  is 
my  position  in  advocating  national  insurance. 
Every  man  ought  to  provide  for  himself.  The 
young,  while  single  and  earning  good  wages,  can 
do  this  with  ease.  It  is  more  just  that  the  law 
should  compel  them  to  do  this  for  themselves, 
than  that  it  should  compel  others  (as  at  present) 
to  do  it  for  them.  And  this  is  the  plan  itself — 
that  every  one,  rich  and  poor  alike,  should  be 
compelled,  by  the  time  they  reach  the  age  of 
twenty-one,  to  complete  a contribution  in  a na- 
tional friendly  society,  sufficient  to  secure  them 
against  destitution  in  sickness  or  old  age. 

The  contributions  of  the  rich,  who  (unless 
reduced  to  the  necessity  of  wage-earning)  would 
never  draw  from  the  fund,  aiding  the  contribu- 
tions of  the  poor  who  would,  the  cost  to  each 
person  of  such  a self-made  provision  would  not, 
probably,  exceed  a single  sum  of  £10. 

The  fund  would  be  collected  and  distributed 
through  the  Post-office;  the  law  requiring  em- 
ployers to  deduct  and  pay  in  a fixed  proportion  of 
their  young  workmen’s  wages,  the  State  running 
no  risk  whatever,  as  the  requisite  money  would  all 
be  paid  in  advance,  and  the  members,  on  the  other 
hand,  being  secured  from  failure  by  receiving  a 
national  guarantee  for  their  investment.  The 
money  to  be  paid  either  in  one  sum,  or  by  instal- 
ments, between  the  ages  of  17  and  21. 

The  machinery  of  the  Poor-law  would  remain, 
while  if  everyone  were  provided  against  sickness 
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and  infirmity,  the  greatest  part  of  our  poor-rates 
would  vanish  altogether.  So  that,  while  the  rich 
would  save  the  greatest  part  of  the  present 
enormous  impost,  the  really  thrifty  working  men 
could  secure  their  independence  vastly  more  cheaply, 
and  infinitely  more  safely,  than  at  present ; and, 
in  addition,  the  huge  class  of  the  thriftless,  who  in 
the  present  course  of  things  must  become  paupers, 
would  in  the  outset  of  life  have  made  their  own 
inalienable  provision,  which  would  leave  them,  in 
spite  of  themselves,  independent  of  rate  relief  for 
ever.  Such  a measure,  in  course  of  time,  would, 
with  very  few  exceptions,  abolish  pauperism, 
almost  entirely  extinguish  poor-rates,  and  give  to 
every  unit  of  our  nation  an  independent  provision 
made  with  his  own  money. 

So  much,  then,  for  my  lecture  proper.  I have 
touched  only  a very  few  points  of  a subject  in 
which  there  are  very  many  salient  ones.  The  desire  to 
turn  every  moment  of  our  short  time  here  to  profit, 
as  a practical  illustration  of  thrift,  has  forced  on 
me  the  great  self-denial  involved  in  my  silence  as 
to  the  history  of  the  controversy  I have  ventured 
to  awaken,  and  I have  refrained  from  singing  my 
natural  song  of  exultation  at  the  rapid  and  grow- 
ing progress  which  these  views  have  made.  I only 
refer  to  this,  which  has  been  a real  self-denial  on 
my  part,  in  order  to  lay  claim,  on  the  part  of  those 
who  follow  me,  to  a little  self-denial  on  theirs.  I 
cannot  limit,  of  course,  the  scope  of  their  criti- 
cisms, and,  provided  I have  fair  time  in  which  to 
answer  them,  I would  not  if  I could.  On  the  con- 
trary, I welcome  these  with  all  my  heart,  as  contri- 
butions to  the  furtherance  of  a cause  that  is  good. 
And,  in  fact,  the  stronger  the  friction,  the  greater 
is  the  light.  But,  considering  the  degree  to  which 
many  whom  I see  round  me  to-day  have  studied 
the  question  already,  and  how  familiar  its  most 
obvious  features  are  to  them,  I think  I may  be 
allowed  to  suggest,  not  as  limiting  the  scope  of 
our  discussion,  but  as  widening  its  general  utility, 
that  those  who  take  a public  part  in  our  debate 
should  have  given  so  much  of  preliminary  con- 
sideration to  the  subject  before  occupying  our 
limited  time,  as  to  have  read  through  the  little 
shilling  book  of  essays  on  “ National  Insurance,” 
which  have  been  before  the  public  for  the  last  three 
months. 

And  this  is  my  reason  for  the  suggestion. 
Shortly  after  my  first  essay  on  “National  Insu- 
rance ” appeared  in  the  Nineteenth  Century,  the 
question  of  holding  a Conference  was  mooted,  after 
a fortnight’s  previous  notice,  in  a meeting  of  an 
important  London  society.  The  chairman  of  that 
meeting  opposed  the  holding  of  such  a Conference, 
and,  happening  a month  or  two  later  to  make  his 
acquaintance,  and  at  the  same  time  that  of  three 
other  members  of  the  society  in  question,  we 
naturally  began  to  discuss  the  subject.  According 
to  my  general  experience,  I found  so  many  of  the 
objections  these  gentlemen  laid  most  stress  upon 
to  be  not  chargeable  at  all  against  the  proposal 
made  by  me,  that  I interrupted  the  discussion  by 
asking  them,  one  by  one,  whether  they  had  read 
the  article  itself  which  they  considered  so  extra- 
vagant. As  I expected,  not  one  of  them  had. 

Now,  I really  hope  to-day  that  we  may  be 
favoured  with  some  new  objections,  if  only  to  give 
a little  refreshment  to  the  minds  of  those  who,  so 
far,  have  taken  the  honest  trouble  of  following  the 


literary  treatment  of  this  subject,  and  who,  like 
myself,  are  growing  naturally  a little  sick  of 
always  having  to  drum  out  the  same  stereotyped 
answers  to  the  same  old  objections.  For,  though 
a good  carpenter  learns  to  hit  the  right  nail  on 
the  head,  and  will  not  begrudge  the  pains  neces- 
sary to  drive  it  thoroughly  home;  yet,  once  di-iven 
home,  to  have  to  hammer  it  a hundred  times  over 
will  naturally  seem  to  him  a cruel  waste  of 
labour. 


DISCUSSION. 

The  following  letters  from  Prof.  Leone  Levi  and  tho 
Hon.  Richard  C.  Grrosvenor  were  read  by  the  Secretary ; 

5,  Crown-office-row,  Temple,  14th  July,  1880. 

Dear  Sie,' — I very  much  regret  it  is  not  in  my  power 
to  attend  the  meeting  for  the  discussion  of  Mr^ 
Blackley’s  scheme  for  national  insurance.  Any  effort 
to  promote  thrift  and  self-dependence  deserves  the 
support  and  commendation  of  the  entire  community. 
There  is,  however,  a special  character  in  Mr.  Blackley’s 
scheme,  which,  I fear,  puts  it  beyond  the  verge  of 
practicability.  Compulsion  is  the  very  essence  of  his 
plan  of  national  insurance.  But  can  we  make  men 
frugal,  or  sober,  or  honest  by  law  ? It  is  aiming  at  an 
impossibility.  Mr.  Blackley  proposes  to  tax  every  per- 
son— I do  not  know  whether  men  and  women  alike,  or 
men  only — of  the  ages  between  17  to  21,  to  the  extent 
of  £10,  in  order  to  make  a fund  to  meet  the  contingency 
of  poverty.  According  to  the  last  census,  there  were 
in  England  and  Wales  about  1,000,000  men  and 
1,000,000  women  of  the  ages  between  17  and  21,  in- 
creasing, probably,  at  the  rate  of  one  to  one  and  a 
quarter  per  cent,  per  annum.  But  how  many  of  these 
would  be  able  to  contribute  the  required  £10  ? A large 
number,  at  that  age,  are  still  at  school  or  college.  A 
still  greater  are  in  their  apprenticeship,  some  paying  a 
premium  for  it ; many  more  are  earning  little  or 
nothing ; many  too  idle  to  work ; and  many  are 
struggling  to  save  a few  shillings  at  a time  as  the 
nucleus  of  a little  business.  Of  those  at  work,  more- 
over, how  many  have  fixed  employment  ? Mr.  Blackley 
proposes  that  the  employers  shofid  deduct  the  contri- 
bution from  their  wages,  but  masters  could  never  become 
responsible  for  their  men’s  contribution  to  the  insurance 
f rmd,  nor  would  they  have  the  right  to  deduct  a farthing 
from  the  wages,  unless  with  the  full  concurrence  of  their 
men.  A wage  tax  would  be  as  unpopular  with  masters 
as  with  men. 

I have  no  time  to  make  the  necessary  calculations  to 
ascertain  what  number  of  contributors  could  safely  be 
calculated  upon,  and  how  much  would  be  required  from 
each  to  cover  the  requirement  of  in-door  and  out-door 
relief  in  all  cases  of  necessity  from  want  of  work,  sick- 
ness, old  age,  &c.  But  the  amount  now  expended  by 
the  Poor-law  Board,  or  rather  the  Local  Grovemment 
Board,  is  not  less  than  about  £7,500,000  a year  in 
actual  relief,  and  I scarcely  see  how  is  it  possible  that 
so  limited  a sum  as  £10  by  each  individual  of  the  ages 
mentioned,  with  the  exceptions  suggested,  can  suffice  to 
meet  anything  like  that  expenditure.  To  my  mindy  the 
Grovemment  could  never  abandon  the  right  of  levying 
the  necessary  amount,  year  by  year,  by  rates,  trusting 
on  a method  of  contribution  which  wordd  never  be 
enforced,  and  which,  in  its  results,  might  prove  very 
disappointing.  Mr.  Blackley,  in  fact,  does  not  propose 
to  do  away  with  the  Poor-law.  Therefore  the  plan 
would  be  supplemental  to  what  exists,  an  extra  tax  to 
be  borne  for  a number  of  years,  at  the  very  inception  of 
our  business  life. 

Mr.  Blackley  would  make  the  rich  pay  for  the  insur- 
ance as  well  as  the  poor.  But  to  make  the  son  of  a 
wealthy  landowner  or  millionaire  pay  a premium  of 
insurance  against  the  chance  of  his  becoming  a pauper, 
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would  be  regarded  as  only  a new  method  of  taking 
money  out  of  his  pocket.  I regret  Mr.  Blackley’s 
paper  does  not  give,  in  detail,  the  modus  operandi  of  his 
scheme.  I do  not  know  whether  he  proposes  the  same 
; remedies  for  enforcing  the  contribution  from  either 
class,  as  in  ordinary  taxes. 

AUovdng  all  the  faults  of  the  present  system,  the  evil 
of  pauperism,  and  the  need  of  something  better,  in  all  of 
which  I heartily  sympathise,  still  the  question  before  us 
is  simply  this — can  the  State  continue  to  provide,  at  all 
hazards,  for  the  poor,  the  sick,  the  old,  the  widow,  and 
the  helpless  infant,  out  of  a fimd  so  novel  and  so  un- 
certain ? I fear  it  would  not  be  possible  to  do  so.  And 
would  not  pauperism  practically  remain  as  it  is,  so  long 
as  the  fimd  depends  on  its  being  supplied  in  any  part 
by  the  rich,  who  would  never  require  to  draw  from  it. 

In  some  sense  we  have  a system  of  national  insurance 
now  in  operation.  The  £30,000,000  a year  of  taxes 
paid  for  the  maintenance  of  the  military  and  naval 
forces,  and  for  the  Courts  of  Justice  and  police  force,  is 
the  premium  paid  for  insurance  against  external  and 
internal  dangers.  The  amount  paid  in  poor-rate  is  the 
premium  of  insurance  against  the  danger  of  starvation. 
I do  not  see  wherein  Mr.  Blackley’s  scheme  differs  from 
the  present  poor-rate  system.  Insurance  is  a contract 
of  indemnity,  whereby  one  party,  in  consideration  of  a 
specified  payment,  called  a premium,  undertakes  to 
guarantee  another  the  risk  of  loss.  It  is,  in  aU  cases, 
a personal  contract,  most  proAudent,  if  contracted  on 
the  strictly  business  basis  that  each  individual  premium 
shall  cover  his  chances  of  loss.  Mr.  Blackley’s  scheme 
differs  in  this,  that  the  rich,  who  have  no  chance  of 
loss,  are  made  to  contribute  for  the  poor,  who  have. 

The  savings  bank,  the  Government  insurance,  and 
the  friendly  societies,  are  indi\ddual  insurers  for  the 
wise,  the  prudent,  and  the  careful  among  us  all.  Let 
us  strive  to  increase  the  number  of  these,  and  we  shall 
do  better  than  by  any  scheme  with  the  element  of 
compulsion  as  its  fulcrum,  and  Government  action  as 
its  medium. — I remain,  dear  sir,  yours  faithfully, 

H.  T.  Wood,  Esq.  Leone  Levi. 

35,  Park-street,  W.,  July  14,  1880. 

Deae  Sir,— As  treasurer  of  the  National  Providence 
League,  I should  have  been  most  glad  to  have  taken 
part  in  the  discussion  on  Mr,  Blackley’s  lecture  to-day, 
but  I am,  unluckily,  prevented  from  so  doing  by  another 
engagement.  It  seems  to  me  that  Mr.  Blackley’s 
scheme  requires  careful  thought  and  discussion  at  present 
on  two  points  only,  firstly,  as  to  its  economic  aspect, 
and  secondly,  as  to  what  is  likely  to  be  its  effect  on  the 
character  of  the  community  of  this  coimtry.  As  to  its 
economic  aspect,  I think  it  important  that  people  should 
consider  carefuUy  the  opinion  of  all  writers  on  political 
economy,  z.e.,  that  a tax  upon  wages  cannot  come  out 
of  wages,  but  must  come  from  the  wage-payers,  i.e.^  the 
employers  of  labour,  in  the  first  instance,  and  eventually 
from  the  whole  body  of  consumers,  I do  not  think, 
jiersonally,  that  this  is  any  real  objection  to  the  scheme, 
because,  in  my  opinion,  the  adoption  of  it  would  be  but 
a sUght  recognition  of  the  dignity  and  rights  of  labour ; 
but  I can  easily  imagine  that  many  persons,  who  were 
attracted  by  the  just  outlines  of  the  idea,  may  be 
alarmed  when  they  understand  its  full  proportions. 
As  to  the  second  point,  namely,  the  social  aspect  of  this 
scheme,  ?.(?.,  its  effect  on  our  national  life,  1 have  but 
little  to  say,  because  the  matter  seems  to  me  to  be  one 
of  speculation  merely,  and  it  seems  to  me,  that  it  is  the 
business  of  those  who  object  to  the  scheme  on  socio- 
logical grounds,  to  point  out  clearly,  and  with  some 
■approach  to  defineteness,  the  evils  which  they  expect  to 
^ow  out  of  it ; at  the  same  time,  I hope  it  will  not  be 
forgotten  that  a very  considerable  section  of  English- 
men will  object  to  the  scheme  on  the  ground  of  fear  of 
over  legislation,  quite,  as  I think,  without  reason.  I 
should  have  been  glad  to  have  touched  upon  other 
pomts  connected  with  the  scheme,  had  I been  able  to  be 
present,  but  it  is  hardly  to  be  done  within  the  limits  of 


a letter,  and  indeed  I fear  that  some  apology  is  already 
due  to  the  meeting  for  the  length  of  this  one  ; I shall, 
therefore,  now  bring  it  to  a close  by  subscribing  myself, 
dear  sir,  yours  faithfully. 

Eichaed  C.  Grosvenoe. 


A letter  was  also  read  fromMr.  E.  D.  Mocatta,  express- 
ing his  regret  that  he  was  unable  to  attend  the  meeting. 

Mr.  G.  C.  T.  Bartley  said  the  subject  of  thrift  was  to 
be  congratulated  on  having  a man  like  Mr.  Blackley, 
who  was  so  enthusiastic,  in  its  support,  and  although  he 
should  have  to  offer  a few  words  of  criticism,  and  once 
more  to  hammer  at  some  of  the  old  nails,  which  Mr. 
Blackley  thought  he  had  accounted  for  so  effectually,  it 
must  not  be  supposed  that  what  he  said  was  offered  in 
any  factious  spirit.  He  had  been  working  at  this  sub- 
ject for  many  years,  and  he  objected  to  this  scheme  not 
only  because  he  thought  there  were  inherent  difficulties 
in  it,  which  would  prevent  it  being  carried  out,  but  also 
because  it  would  retard  the  inculcation  of  the  habit  of 
thrift  throughout  life,  which  was,  in  his  opinion,  one 
of  the  only  ways  of  reaUy  permanently  improving  the 
condition  of  the  people.  Some  objections  had  been 
already  raised  in  the  matter  by  Professor  Levi,  and  there 
were  others  which  seemed  to  him  very  important.  He 
felt  that  this  compulsory  payment  did  not  in  any  way 
insure  a man  becoming  thrifty,  and  that  after  aU  in- 
creased thrift  must-be  the  real  basis  of  social  improve- 
ment. Perhaps,  however,  it  might  be  said  that  if  the 
scheme  would  do  all  that  Mr.  Blackley  said  it  would,  it 
was  a matter  of  small  moment  whether  people  were 
tlirifty  or  not.  He  also  agreed  with  Professor  Levi 
that  this  was  simply  another  form  of  Poor-law ; a form 
by  which  the  employers  of  the  community  would  have 
to  pay,  not  to  maintain  the  old,  but  to  pay  for  the 
young,  what  was  necessary  to  provide  for  their  old  age. 
The  two  main  objections  he  wished  to  raise  were  with 
regard  to  sick  pay,  and  to  the  mode  of  collection.  The 
scheme  divides  itself  into  two  chief  heads,  one  was  that 
every  person,  after  paying  this  sum  of  £10,  or  whatever 
sum  it  might  be,  was  secured  in  perpetuity  so  much 
a week  whenever  he  was  ill  during  life  ; he  was  to  have 
it  absolutely  by  right  from  what  was  practically  Imperial 
sources,  and  to  claim  it  as  his  own  money.  Whenever 
he  was  ill  he  could  go  and  get  it  without  any  questions 
being  asked,  except  proving  that  he  was  iU  under 
certain  forms  of  medical  certificate,  &c.  This  in  no 
way  differed  essentially  from  the  principle  in  which 
a friendly  society  was  carried  out.  He,  like  Mr. 
Blackley,  had  been  a member  of  the  leading  societies, 
and  he  thought  that  no  one  should  discuss  these 
matters  unless  they  really  knew  the  working  of  these 
societies.  He  had  had  the  pleasure  of  attending 
many  of  their  meetings,  and  one  of  the  greatest 
difficulties  they  had  to  contend  with  was  to  prevent 
unreasonable  or  excessive  claims  in  sickness ; one  of  the 
constant  difficulties  of  these  societies  was  to  prevent 
men  getting  sick  pay  when  they  ought  not  to  do  so, 
or  remaining  on  the  list  too  long,  and  in  spite  of 
all  their  precautious,  there  was  a great  deal  of  ex- 
cessive claims.  In  order  to  reduce  this  to  a minimum 
they  separated  completely  the  fund  which  was  to 
provide  for  old  age  and  death  from  that  which  pro- 
vided for  sickness.  The  burial  fund  was  one  which 
covered  the  whole  friendly  society,  but  the  fund  out  of 
which  sickness  was  paid  came  out  of  the  small  court  or 
lodge,  consisting  of  so  many  members,  who  were  aU 
more  or  less  known  to  one  another,  and  living  in  the 
same  neighbourhood.  Before  any  man  got  a payment, 
in  spite  of  the  doctor’s  certificate,  he  had  to  be  visited 
by  two  members ; if  they  found  him  out  at  hours  which 
were  not  allowed,  he  was  put  off  the  list,  and  every 
member  of  the  court  was,  so  to  speak,  an  agent  to  pre- 
vent fraud  or  excessive  demands  from  taking  place. 
Yet,  in  spite  of  aU  these  precautions,  frauds  did  occur. 
But'^when  you  turn  to  Mr.  Blackley’s  scheme,  all  these 
safeguards  were  done  away  with.  No  doubt  they  would 
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have  to  claim  through  a doctor,  but  they  knew  that  a 
doctor’s  certificate  alone  could  not  be  sufficient.  As 
a matter  of  fact,  friendly  societies  were  not  satisfied 
with  it.  "When  a claimant  had  that  certificate,  there 
was  no  individual  member  who  was  interested  in 
looking  after  him  ; he  would  be  simply  going  to  get 
so  many  shillings  out  of  the  State  Fimd,  and  no  one 
was  interested  to  reduce  it.  They  all  knew  that  when 
persons  were  claiming  from  an  Imperial  fund,  which 
this  practically  amounted  to,  they  were  not  particular 
in  the  way  they  did  it.  He  had  been  over  20  years  in 
a Grovemment  department,  which  had  a great  deal  to  do 
with  spending  money,  and  they  found  even  there  that  the 
conscience  of  people  in  drawing  on  an  Imperial  fund 
was  not  so  tender  as  it  might  be,  or  even  as  particidar 
as  it  was  with  regard  to  a local  rate.  When  you  had 
himdreds  and  nalllions  of  people  who  had  a pull  on 
this  fund  for  sickness  on  aU  occasions,  not  only  would 
£10  be  insufficient,  but  he  believed  that  no  number  of 
£10  would  do  it.  Not  only  so,  but  this  right  to  claim 
in  perpetuity  on  one  small  fixed  payment  would  under- 
mine the  whole  responsibility  of  the  commimity  ; they 
would  claim  out  of  the  fund  because  they  had  paid  a 
few  pounds  in,  thinking  they  were  secured  for  ever,  as 
indeed  they  were  told  would  be  the  case.  His  second 
great  objection  was  the  practical  impossibility  of  col- 
lecting this  money  properly.  It  was  very  easy  to  say  that 
it  was  to  be  collected  from  every  person  from  the  age  of 
17  to  21,  but  persons  at  those  ages  were  not  resident 
householders,  and  would  be  very  difficult  to  catch. 
People  from  whom  you  had  to  get  a rate  were  pro- 
verbially difficult  to  catch,  even  when  they  were  house- 
holders ; and  again,  when  you  had  them,  he  did  not 
know  how  you  were  to  identify  them.  Possibly,  Mr. 
Blackley  might  suggest  some  scheme  of  putting  a brand 
on  their  right  hands,  or  the  letter  “P,”  or  perhaps 
in  compliment  to  Mr.  Blackley  they  might  put  a “ B,” 
but  short  of  doing  something  of  that  sort,  he  did  not  see 
how  you  could  prevent  those  who  should  pay  from 
evading  payment.  Again,  great  numbers  of  persons 
would  find  it  impossible  to  pay.  How  could  hundreds 
of  the  working  classes  put  by  a shilling  a week ; you 
could  not  bring  them  before  the  magistrate  to  compel 
them.  It  might  be  suggested  that  they  should  not  be 
allowed  to  marry  until  they  had  put  by  £10  ; that 
might  be  suggested,  but  it  would  be  difficult  even  for 
Mr.  Blackley  to  carry  out.  The  collection  would  be 
difficult,  and  he  thought  it  would  simply  come  to  this, 
that  employers  would  have  to  pay  this  money,  the  same 
as  they  did  the  poor-rate.  On  the  whole,  therefore,  he 
thought  the  better  plan  was  to  endeavour  to  inculcate 
habits  of  thrift  by  means  of  education,  extension  of  the 
Post-office  Savings  Banks,  penny  banks — though  this, 
perhaps,  might  be  said  to  be  his  own  hobby— and  the 
diffusing  of  literature  bearing  upon  the  subject,  for  he 
did  not  believe  that  this  system  would  ever  take  away 
the  block  of  pauperism  from  this  country. 

Mr.  Cornelius  Walford  said  the  paper  had  been 
opened  with  consummate  ability,  and  they  were  now  asked 
to  discuss  the  question  upon  its  principle  rather  than  on 
the  details,  which,  perhaps,  they  should  never  agree 
upon.  Those  who  now  entertained  the  notion  of  national 
insurance,  naturally  had  their  minds  carried  back  to  the 
many  foolish  schemes  which  prevailed  at  the  close  of  the 
last  century  and  the  beginning  of  the  present,  which 
were  so  utopian,  so  numerous,  and  so  impossible,  that 
they,  for  the  moment,  apparently  blotted  out,  almost  at 
once,  and  for  ever,  the  chanceof  having  a fair  and  rational 
discussion  on  national  insurance.  He  was  glad  to  see 
that  Mr.  Blackley  had  put  his  scheme  on  a more  rational 
footing,  and  still  more  glad  to  see  that  in  his  paper 
there  was  an  absence  of  that  intolerance  which  too  often 
characterised  gentlemen  of  the  cloth.  He  had  tried  to 
be  practical,  and  it  was  essentially  a practical  question. 
Some  of  the  points  he  should  have  referred  to  had  been 
anticipated  by  Mr.  Bartley,  but  there  were  one  or  two 
that  struck  him  as  presenting  immense  difficulty.  In 


the  first  place,  the  contributions  were  to  come  in  from 
the  ages  of  17  to  21,  but  it  was  the  universal  experience 
of  friendly  societies  that  from  18  to  21  or  23  was  an 
extremely  dangerous  age  as  to  the  number  of  claims 
which  arose  from  sickness  and  death.  This  point  appeared 
to  have  been  entirely  overlooked.  It  might  be  met  by 
saying  that,  although  you  contributed  at  those  ages,  your 
claim  shall  be  deferred;  but  that  almost  amounted  to  in- 
justice. The  next  point  that  arose  was  one  that  had  been 
referred  to  by  the  preceding  speaker,  the  great  difficulty 
of  preventing  fraud.  He  entirely  agreed  with  him 
that  the  medical  certificate  was  not  only  of  no  use,  but 
in  many  cases  absolutely  misleading,  and  a greater 
fraud  than  the  man  himself  was  attempting  to  per- 
petuate. He  spoke  after  30  years’  experience,  having 
to  deal  with  them  almost  every  day,  and  he  was  sorry 
to  say  that  in  the  large  proportion  of  cases  a medical 
certificate  was  utterly  worthless  for  the  protection  of 
the  association  it  assumed  to  guide.  This  might  be 
remedied  perhaps  by  reason  of  the  multitude  of  persons 
interested — everybody  in  a scheme  of  this  sort  being 
interested  in  preventing  the  fraud  of  his  neighbour ; and 
he  admitted  that  by  reason  of  the  generality  of  the 
scheme  there  w'ould  be  some  hope  of  avoiding  frauds 
which  would  otherwise  be  inevitable.  But  going  a 
little  further,  however  good  a thing  was,  you  had  to> 
consider  whether  it  could  be  accomplished.  He  had 
looked  in  vain  to  see  any  chance  of  getting  such  a 
scheme  accomplished,  even  assuming  it  were  desirable 
to  do  so.  It  would  be  for  the  good  of  the  people  in 
many  respects,  for  it  had  an  element  which  had  never 
been  introduced  before,  that  of  making  people  pay  for 
themselves,  instead  of  making  one  person  contribute  for 
another ; of  course  there  was  the  objection  that  the 
rich  contributed  to  the  poor,  but  they  did  that  under 
the  present  system.  The  Poor-law  originated  at  a. 
very  critical  time  of  our  history,  when  some  such  law 
was  absolutely  necessary.  The  church  had  been 
despoiled,  rightly  or  wrongly,  of  her  treasures;  the 
church,  which  was  the  great  nursery  of  pauperism,  was- 
swept  away;  the  multitude  of  loafing  beggars  whom 
the  church  had  nursed  and  matured  would  have 
starved — he  for  one  thought  it  would  be  a good 
thing  if  many  of  them  had ; but  the  Government 
of  the  time  thought  it  wise  to  introduce 
a system  of  Poor-law,  which  had  built  up  in  three 
centuries  a nation  of  paupers,  which  had  degraded  man- 
kind, and  done  aU  that  it  ought  not  to  have 
done.  In  America  there  was  no  Poor-law,  and  there — 
for  he  was  well  acquainted  with  the  coirntry — 
he  saw  no  poor.  Every  man  there  must  work  or  starve, 
and  he  had  travelled  through  most  States  of  that  Union 
and  found  men  working  and  not  starving.  If  you  could 
abolish  the  Poor-law  you  would  do  a good  thing,  except 
for  one  fact,  that  the  Poor-law  had  built  up  millions 
of  paupers  who  would  starve  if  you  abolished  it,  and, 
therefore,  you  could  not  in  reality  abolish  the  system 
which  had  created  these  people.  You  must  nurse  the 
Poor-law  alongside  of  national  insurance,  and,  there- 
fore, must  contribute,  not  only  for  the  one,  but  for 
the  other,  and  keep  the  bad  scheme  going  pending  the 
realisation  of  the  good  one.  But,  again,  how  were  you 
going  to  get  this  national  insurance  ? You  must  begin 
by  having  national  statistics,  and  was  there  any  hope 
in  this  enlightened  age,  with  a Government  which  set 
itself  up  to  be  the  most  enlightened  Government  which 
ever  existed,  that  such  a thing  would  be  done  ? What 
took  place  only  the  day  before  yesterday  in  the  House 
of  Lords  ? A suggestion  had  been  made  by  some  of  the 
learned  societies  that  a record  of  persons  sick  on  the  day 
of  the  Census  should  be  taken,  and  Viscount  Enfield 
said  as  to  the  sickness  it  would  be  of  little  value  to 
know  two  years  after  the  date  who  were  or  who  were 
not  in  good  health  on  a certain  day.  Was  there  ever 
in  the  history  of  human  folly  a statement  so  utterly 
nonsensical  for  a statesman  to  utter  as  that  ? If  they 
knew  how  many  sick  persons  existed  in  this  country  on 
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any  one  day,  and  the  period  of  life,  they  covild  tell  how 
many  there  were  every  day  of  the  year,  or,  at  all  events, 
in  the  corresponding  seasons,  and  would  be  able  ; 
as  actuaries  to  calculate  the  exact  per-centage  of 
sick  persons,  and  to  know  whether  the  contributions 
proposed  by  the  rev.  lecturer  were  sufficient  or  not. 
It  was  precisely  from  the  want  of  this  informa- 
tion, which  that  statesman  did  not  see  the  force  of, 
that  no  national  scheme  of  insurance  could  be  in- 
troduced. When  he  read  such  a thing  of  that  sort  he 
felt  disgraced  that  he  was  an  Englishman.  It  would 
be  carried  out  to  the  other  side  of  the  Atlantic,  and 
woffid  be  held  up  there  as  a sample  of  the  political 
wisdom  existing  in  this  country ; and  when  the  rev. 
gentleman’s  lecture  went  forth  there  as  an  effort  to 
alleviate  mankind,  alongside  of  it  would  be  printed, 
and  should  be  printed,  the  statement  that  it  was  no  use 
to  know  how  many  persons  were  disabled  or  unable  to 
work  on  any  given  day  of  the  year.  Until  we  had 
more  enlightened  statesmanship  than  that,  and  also  a 
more  enlightened  community,  it  was  idle  to  talk  of 
national  insurance.  He  believed  that  national  insurance 
had  something  in  it,  and  that  the  difficulty  of  detail 
could  be  got  over,  but  he  believed  there  was  no  hope  for 
a coimtry  legislated  for  as  this  country  was.  There- 
fore, in  making  people  think  over  the  matter,  and  realise 
the  difficulties  we  were  in,  Mr.  Blackley  was  simply 
giving  them  a pleasant  dream,  which  neither  this 
generation  nor  the  next  would  realise,  not  because  it 
was  not  good,  but  because  it  was  too  good  for  the 
comprehension  of  those  who  governed  us. 

The  Eev,  C.  W.  Ensellsaidhe  came  over  from  France 
the  previous  day,  and  could  bear  testimony  to  the 
lecturer’s  statement,  that  there  was  fearfffi  pauperism 
in  England,  and  only  poverty  in  France.  For  more 
than  five  years,  in  times  past,  he  had  been  chaplain  to 
a workhouse,  and  he  coidd  also  bear  testimony  to  the 
statement  that  to  put  the  poor  into  a poor-house  at  the 
end  of  30  years’  hard  work  was  indeed  cruelty.  He 
had  also  worked  as  a curate  in  many  towns  and  country 
parishes,  and  could  bear  witness  to  the  statement  that 
the  poor  neither  could  nor  would  provide  for  the  sick- 
ness of  old  age.  He  did  not,  however,  wish  to  speak  on 
the  details  of  this  plan,  but  asked  permission  to  speak 
on  another.  He  came  over  for  the  express  purpose  of 
bringing  before  the  notice  of  the  present  Government, 
or  failing  that  of  the  late  Government,  a scheme  which 
he  put  forward  nine  years  ago  for  the  purpose  of  secur- 
ing pensions  to  aU  persons  earning  less  than  £300  per 
annum.  He  would  advise  introduction  of  a wages- 
rate,  collected  by  means  of  laboxir  stamps  of  various 
values,  and  at  the  end  of  a certain  number  of  years  a 
pension  sherdd  be  given  to  those  wffio  paid  that  rate. 
This  scheme  had  been  already  published,  and  he  was 
very  thankful  he  came  to  that  meeting  by  accident, 
because  he  hoped  he  should  find  some  friends  in  the 
room,  who  would  enable  him  to  get  it  published  in 
London.  He  would  make  it  a compulsory  system  if 
possible,  but  if  not,  voluntary  for  the  first  20  years. 

The  Chairman  said  the  meeting  was  assembled  to 
discuss  Mr.  Blackley’s  scheme,  and  he  did  not  think  it 
would  be  in  order  to  go  into  any  other. 

Mr.  Hale  thought  the  paper  was  one  of  great  im- 
portance, but  the  difficulties  in  the  way  of  carrying  it 
out  seemed  almost  insuperable.  He  could  not  agree 
with  the  statements  of  the  lecturer  that  it  was  not  of 
necessity  that  agricultural  labourers  required  assistance 
in  their  old  age.  The  Scripture  said  the  poor  would 
never  cease  out  of  the  land,  and  that  he  that  gave  to  the 
poor  lent  to  the  Lord.  Many  people  were  poor  through 
no  fault  of  their  own,  and  wffien  it  was  proposed  to 
provide  for  the  whole  of  after  life,  by  payments  made 
in  four  years,  from  17  to  21,  he  thought  some  kind  of 
statistics  should  have  been  given  to  show  how  it  could 
be  done. 

Mrs.  Heatherley  said  she  had  thought  of  something 


of  this  sort  a good  many  years  ago,  but  had  come  to 
the  same  conclusion  as  Mr.  Bartley  had,  that  it  was  not 
I a possible  scheme.  She  came  to  the  conclusion  from 
the  experience  in  connection  with  a benevolent  society 
' for  women.  She  did  not  know  whether  women  were 
intended  to  partake  in  this  scheme,  but  it  certainly 
would  not  be  complete  unless  they  did.  They  all  knew 
what  a critical  position  a young  woman  was  placed  in 
who  had  to  gain  a living  by  her  own  exertions ; many 
of  them  earn  wages  from  9s.  to  15s.  a week,  out  of 
which  they  had  to  pay  as  much  as  4s,  a week  for  rent, 
and  she  did  not  see  how  it  would  be  possible  to 
contribute  the  £10  required  out  of  such  small  earn- 
ings. One  injurious  part  of  the  scheme  appeared 
to  be  this,  that  if  people  were  told  that  having- 
paid  from  17  to  21,  they  were  pro-vidfedfor  for  life,  they 
were  very  likely,  having  been  compelled  to  save  up  to 
21,  to  turn  restive,  and  spend  for  the  rest  of  their  days. 
That  sort  of  thing  occurred  in  the  upper  classes,  for  they 
knew  very  well  that  many  yo-ung  men  that  came  into  a 
good  fortune  at  21,  squandered  it  after  that  age.  She 
should  be  quite  prepared  to  subscribe  to  a society  for 
mutual  insurance  upon  a much  larger  scale  than  the  one 
to  which  she  belonged,  and  should  be  prepared  to  pay 
very  much  more  than  £10.  The  society  to  which  she 
belonged  admitted  members  above  the  working  classes, 
but  they  felt  the  danger  of  the  richer  people  being 
mixed  up  with  the  poorer,  as  they  wished  particularly  to 
steer  clear  of  charity.  Therefore,  supposing  she  were 
iU,  she  would  have  to  get  a certificate  from  a doctor  in 
order  to  get  the  benefit,  which  was  a very  small  one,  and 
it  would  be  more  trouble  than  it  would  be  worth ; but  it 
was  quite  necessary  to  have  this  rule,  in  order  to  pre- 
vent the  society  degenerating  into  a charity.  She  could 
quite  endorse  what  Mr. ' Bartley  had  said  about  the 
cheating  which  sometimes  took  place.  Women  did  not 
save  as  much  as  men,  not  because  they  were  not  as 
sa-ving,  but  because  they  ran  the  risk  of  losing  their 
savings  when  they  had  made  them.  With  regard  to  the 
census,  it  struck  her  there  would  be  a great  many  more 
people  put  down  as  ill  in  one  class  of  society,  and  of  one 
sex,  than  another.  When  these  benefit  societies,  of 
which  Mrs.  Patterson  was  the  promoter,  were  started, 
it  was  thought  there  would  be  great  risk,  and  that 
women  would  be  more  often  ill  than  men  ; but  as  far  as 
their  experience  went,  they  found  women  kept  up  much 
longer  in  proportion.  Ladies,  however,  were  very  apt 
to  give  way  when  they  could  lay  up  and  take  care  of 
themselves.  Therefore  they  did  not  propose  giving  sick 
pay  to  people,  unless  they  were  really  so  ill  as  to  require 
a doctor  if  they  were  in  a better  position  of  life.  One  great 
difficulty  in  getting  people  to  save  was  that  they  could 
save  so  little.  The  society  she  had  referred  to  began 
with  a 2s.  entrance  fee,  and  3d.  a week,  but  it  had  to 
be  broken  up,  and  began  again  with  Is.  entrance  fee, 
and  a payment  of  2d.  a week.  She  thought  the  worst 
evils  of  pauperism  would  be  removed  by  abolishing  the 
system  of  out -door  relief,  for  the  money  ^ very  often 
really  did  not  go  to  the  parties  who  received  it,  but 
passed  through  their  hands  to  others. 

Mr.  Green  said  he  took  a great  interest  in  the 
question  of  thrift ; and  one  remark  that  he  had  intended 
to  make,  he  had  been  anticipated  in  by  the  last  speaker, 
namely,  that  having  compelled  people  to  pay  up  a 
certain  amoimt,  it  might,  in  the  end,  frustrate  thrift 
rather  than  promote  it.  When  he  first  looked  into  and 
thought  over  this  scheme — and  he  heard  of  it  first  two 
years  ago— he  was  a little  taken  with  the  comprehensive- 
ness of  it,  and  thought  it  might  be  made  to  do  a great 
deal  of  good  ; but  the  more  he  looked  into  it,  the  more 
he  saw  insuperable  difficulties  in  carrying  it  out.  Every- 
one who  wished  for  the  improvement  of  the  working^ 
classes  of  this  country  must  hold  that  the  aim  of  the 
author  was  admirable,  but  the  only  difficulty  was  as  to 
being  able  to  carry  it  out.  He  must  say  he  agreed 
with  many  of  the  objections  which  had  been  taken.  The 
English  did  not  like  the  word  “compulsion,”  and  the 
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worTdng  classes  especially  objected  to  it,  although  they 
had  had  it  with  regard  to  schools  and  education ; but 
he  did  not  think  there  would  be  any  possibility  of  ap- 
plying it  to  such  a scheme.  He  thought  the  best  means 
of  promoting  thrift  was,  by  ^adually  educating  people 
up  to  it,  by  the  dijBfusion  of  literature,  by  penny  banks, 
provident  dispensaries,  and  so  on.  By  that  means  they 
would  inculcate  the  spirit  of  thrift  which  Mr.  Blackley 
appeared  to  be  so  consistently  endeavouring  to  promote. 

Mr.  M.  Knowles  said  it  appeared  to  him  that  this 
ischeme  was  founded  on  a totally  wrong  assumption  in 
more  than  one  way.  It  assumed  that  the  Poor-law  was 
answerable  for  the  present  pauperism,  but  that  was 
an  assumption  without  foundation,  and  which  could 
not  be  proved.  On  the  other  hand,  he  believed  the 
present  excessive  rate  of  pauperism,  as  appeared  by 
the  charges,  was  due  entirely  to  the  altered  conditions 
under  which  paupers  were  put.  On  that  point  he  was, 
perhaps,  a better  judge  than  any  man  in  the  room,  for 
in  his  early  life  he  spent  two  years,  from  1838  to  1840, 
in  a workhouse.  He  had  a perfect  recollection  of  what 
workhouses  were  then,  and  knew  what  they  were  now, 
and  he  had  no  hesitation  in  saying  that,  mainly  owing 
4o  the  efforts  of  the  noble  lord  in  the  chair,  the  cost  of 
pauperism  was  three  times  as  much  in  the  workhouses 
us  it  was  then.  If  that  were  taken  into  consideration, 
you  would  find  the  eight  millions  of  money  spent  was, 
after  all,  spent  in  a way  that  very  few  Englishmen 
would  be  disposed  to  cut  down.  He  would  most 
P^y  twice  the  rates  he  did  rather  than  see  the 
children  in  the  workhouse  have  one  single  comfort  the 
less.  But  the  scheme  also  proceeded  on  a further  wrong 
basis,  it  assumed  that  all  pauperism  might  be  pre- 
vented; but  this  was  not  sm  Nine-tenths  of  the 
pauperism  in  this  country  was  of  a kind  not  pre- 
ventable ; it  arose,  as  in  his  own  case,  from  the 
•deaths  of  the  bread-winners  of  the  family,  from  sick- 
ness amongst  children,  and  a thousand  other  things  of 
that  kind  which  it  was  impossible  to  touch  by  any 
scheme  of  this  sort.  He  would  venture  to  say,  from 
his  own  experience,  that  to  make  a levy  on  all  between 
16  or  17  and  21  amongst  the  working  classes  was  as 
utterly  impossible  as  it  was  to  ask  them  to  fly  to  the 
moon.  He  had  been  for  years  a large  employer  of 
labour,  and  he  knew  the  difficulty  of  getting  money  in 
this  way;  it  was  quite  impossible.  Any  attempt  to 
levy  a rate  on  wages  in  the  workshop  wordd  not  simply 
be  answered  by  pulling  down  the  Hyde-park  railings, 
but  it  would  be  the  Chartist  riots  over  again,  and  it 
would  be  utterly  impossible  to  keep  the  country 
in  order.  If  the  gentleman  who  had  read  the 
paper  would  turn  his  attention  to  how  far  it  was  possible 
to  do  what  he  proposed  to  do,  he  would  see,  if  he 
selected  a small  district  and  tried  to  put  it  in  force, 
that  it  was  utterly  impossible.  On  the  other  hand,  it 
was  clear  we  might  have  a good  deal  less  pauperism 
than  we  had  now.  He  would  go  to  a little  village  near 
Clitheroe,  where  a co-worker  of  the  noble  Chairman  in 
his  great  efforts  for  improving  the  condition  of  factory 
people  in  1842  and  1843,  Mr.  Thomas  G-amet,  hit  on  a 
scheme  which  he  had  carried  out  for  50  years.  In  a 
population  of  over  2,000,  they  had  not  for  50  years  a 
siugle  pauper;  they  had  not  had  a poor-rate  or  a 
policeman,  and  had  even  dispensed  with  the  much 
•despised  doctor.  He  had  found  constant  employment, 
and  scarcity  of  work  had  never  been  known ; it  was 
surely  worth  the  while  of  persons  who  took  up  some 
such  scheme  to  inquire  how  this  was  accomplished. 
There  had  been  no  such  thing  as  compulsion.  He  had 
simply  appealed  to  the  sympathies  of  the  workmen,  to 
their  thrift,  providence,  and  temperance,  and  a 
voluntary  appeal  of  that  sort  had  been  answered.  If  a 
child  happens  to  lose  both  its  parents  it  was  assisted, 
and  put  in  a position  very  much  better  off  than  it  would 
have  been  in  even  with  its  parents ; at  14  it  could  be 
bound  apprentice,  and  at  21  a small  fund  was  found  to 
start  in  business  with.  If  they  could  a.pply  some  such 


scheme  to  the  whole  nation  there  would  be  no  necessity' 
for  such  a plan  as  was  now  brought  forward.  ^ 

The  Bev.  Mr.  Blackley,  in  reply,  said  he  felt  very 
much  in  the  position  of  a bung  on  the  surface  of  a pond, 
which  people  had  been  throwiag  stones  at ; stones  had 
gone  down,  but  the  bung  had  not  gone  down,  and  he 
did  not  think  the  stones  would  send  it  down.  He  would 
take  the  different  objections  which  had  been  raised 
The  greatest  was  that  of  Mr.  Walford,  who  said  the 
nation  was  not  yet  wise  enough,  and  he  accepted  that 
most  cordiaUy ; but  he  did  not  see  at  aU  that,  because 
the  nation  was  not  wise  enough  to-day,  it  might  not  be 
wise  enough  to-morrow ; and,  so  far  as  that,  he  con- 
sidered it  a positive  encouragement.  With  regard  to 
Prof.  Leone  Levi’s  letter,  the  main  objection  was  to  a 
thing  which  he  had  never  advocated  at  all.  Mr.  Levi  said 
this  woffid  be  making  people  thrifty  by  law,  which  was 
not  possible.  Now,  in  the  course  of  this  question,  he 
had  never  spoken  of  undertaking  anything  so  ridiculous 
or  absurd.  He  did  not  attempt  to  make  people  thrifty.  ; 
He  thought  it  a very  good  thing  to  make  people  thrifty,  : 
but  he  could  only  proceed  to  make  people  provident.  ; 
What  he  said  was — they  could  make  people  provided 
for.  A man  might  be  provided  for  without  being  a 
naturally  provident  man ; and,  if  it  was  secured  in  such 
a way  that  he  could  not  lose  it,  he  had  the  advantage  of 
the  provision  although  he  had  not  the  character  of  pro- 
vidence. Another  objection  was  to  the  master’s  deduct- 
ing from  wages ; but  that  was  a thing  very  much  mis- 
understood. Another  gentleman  said  there  would  be  a 
revolution  if  it  were  attempted,  and  that  it  was  quite 
out  of  the  question  for  masters  in  the  workshops  to 
make  this  deduction.  But,  if  the  law  made  it  necessary  ; 
for  every  employer  of  every  sort  of  labour,  in  engaging 
that  labour,  to  be  liable  for  a certain  sum,  any  person  i 
who  required  employment  would  come  with  that  clear  i 
understanding.  The  employer  would  say,  “The  law 
compels  me  to  lay  so  much  by ; if  your  wages  are  15s., 

I must  pay  you  14s.,  and  pay  the  Post-office  Is.”  i 
And  then  the  man  could  not  say  it  was  the 
tyiTany  of  the  master.  If  he  did  not  choose  that  that 
master  should  do  it,  and  went  to  another  employer,  he 
would  be  met  with  the  same  thing,  and  there  would  be  i 
no  escape  from  it.  But  there  was  another  point ; it  was  . 
said  the  master  would  not  take  the  trouble  of  making  i 
the  deductions.  The  fact  was,  a great  many  public  I 
offices  made  deductions — he  believed  it  was  done  in  the  i 
Post-office,  it  was  certainly  done  in  the  old  East  Indian  j 
Company  ; each  person  had  a certain  sum  deducted  and  j 
put  by  for  the  pension  fimd.  There  was  scarcely  any  j 
large  establishment  where  the  thing  was  not  done.  He 
would  mention  rather  a startling  and  illustrative  story 
on  this  question.  Some  time  ago  he  was  in  company 
with  the  two  Messrs.  Palmer,  of  Beading,  of  the  great 
biscuit  factory,  both  of  whom  weie  much  in  favour  of 
this  scheme.  In  discussing  the  matter,  Mr.  William 
Palmer  said  this  would  be  a great  difficulty,  that  in  an 
establishment  like  his  it  would  take  two  clerks  to  make 
the  deductions  from  the  wages  and  pay  the  men.  He 
thereupon  said  to  him,  “ Is  it  possible,  Mr.  Palmer,  that 
in  an  establishment  like  yours,  which  employs  thousands  of 
workmen,  you  do  not  compel  the  people  to  be  in  aEriendly 
society.”  He  burst  out  laughing,  and  acknowledged  at 
once  that  they  did.  As  a fact,  there  would  be  no  diffi- 
culty at  all  about  it,  the  employer  would  be  liable,  and 
if  hq  chose  to  pay  any  person  the  full  amoimt  of  his 
wages  To  ss'^'^  himself  trouble,  that  person  when  he 
went  away  might  County-court  the  employer,  and  make 
him  pay  iu  the  money  to  the  Post-office,  if  he  could 
prove  he  had  not  done  so.  Mr.  Bartley  said  this 
would  be  another  form  of  Poor-law ; but  he  hoped 
gentlemen  wouldj  look  this  straight  through,  and  keep 
the  distinction  in  mind.  It  might  be  called  Poor- 
law,  exaction,  tyranny,  or  anything  else  ; he  called  it  ^ 
justice,  but  he  did  not  care  so  much  about  the  ( 
name.  The  difference  between  what  Mr.  Bartley  > 
said  was  a new  form  of  Poor-law  and  the  old  was  this, 
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that  in  the  old  form,  every  thrifty  man  had  to  pay  for 
every  wasteful  one  ; in  the  new  form,  every  man  would 
have  to  pay,  as  he  shoidd  justly  pay,  for  liimself.  There 
I was  all  the  difference  in  the  world  between  those  two 
i things.  Then  Mr.  Bartley  said,  with  regard  to  sick 
; persons,  this  did  not  differ  from  a friendly  society.  If 
it  did  not,  he  would  not  say  friendly  societies  should  be 
abolished,  because  there  might  be  imposition.  But  this 
system  proAuded  for  pensions  besides  sick  pay,  which 
' made  all  the  difference.  But  Mr.  Bartley  said  something 
else,  which  he  had  warned  speakers  against  saying  ; he 
spoke  of  the  friendly  societies  which  had  been  so  much 
abused.  Now,  he  challenged  any  person  to  show  where 
he  had  abused  friendly  societies.  He  always  said  that 
j good  friendly  societies  were  better  than  none.  Mr.  Hale 
I seemed  to  think  he  had  spoken  hardly  against  the  poor, 

' but  it  was  nothing  of  the  kind,  he  had  spoken  against 
a system  which  made  them  poor.  It  was  quite  true  the 
Scripture  said  the  poor  should  always  be  with  us,  but  it 
never  said  the  pauper  in  our  sense  of  the  word  pauper, 
and  it  never  said  that  we  should  manufacture  paupers 
by  thousands  and  millions.  It  was  to  the  interest  of 
the  poor  of  London  that  he  moved  in  this  matter.  The 
burial  fund  again  was  referred  to  by  Mr.  Bartley,  but 
he  left  the  burial  fund  out  altogether,  and  he  thought, 
really,  that  to  confuse  this  question  with  the  little  sums 
that  people  paid  in  order  to  have  a respectable  coffin 
when  they  were  buried,  was  not  worthy  of  the  occasion. 
Those  who  were  thrifty  could  make  any  provision  they 
thought  fit  about  that,  but  his  scheme  did  not  go  to 
compel  people  to  have  any  particular  sort  of  coffin  or 
cavalcade.  Then  Mr.  Bartley  said,  again,  that  people 
would  learn  they  were  drawing  from  an  Imperial  fund,  but 
it  was  not  so  ; every  person  would  understand  they  were 
drawing  from  their  own  fund,  and  not  from  the  nation. 
If  imposition  were  practised,  they  would  soon  under- 
stand that  the  rate  everyone  would  have  to  pay  would 
be  increased,  and  therefore  everyone  would  have  an 
interest  in  keeping  that  rate  down.  Again,  with  regard 
to  the  question  of  imposition,  those  who  aj’gued  from 
that  point  of  view  ought  to  argue  against  all  friendly 
societies.  The  truth  was,  fiaendly  societies  either 
prevented  or  paid  for  imposition,  and  why  sboiald  not 
national  insurances  do  the  same.  It  was  quite  over- 
looked in  national  insurance.  You  might  have  fifty 
safeguards  against  imposition,  which  did  not  exist  at 
the  present  time.  The  law  might  establish  a great 
many.  The  population  of  an  entire  village  would  be 
assured,  everyone  would  have  to  go  to  the  Post-office 
and  receive  his  sick  pay  ; there  would  be  first  of  all  the 
medical  certificate,  which  at  any  rate  amounted  to  a pre- 
sumption that  the  person  was  not  quite  well,  and  besides 
that,  what  tremendousrestrictionsthere  would  be  against 
anyone  defrauding  the  fund.  They  would  not  dare 
show  their  face  in  the  public  house,  they  would  not  be 
able  to  go  more  than  a certain  distance  from  home. 
Their  name  would  be  put  up  at  the  Post-office,  where 
everybody  who  came  would  see  who  was  sick,  so  that 
the  whole  population  would  really  act  as  a check  iipon 
imposition.  Besides,  there  was  no  reason  why  there 
should  not  be  a Board  elected  by  everybody  who  paid  in 
the  insurance,  before  whom  people  should  go,  and 
regulations  could  be  made  stringent  enough  to  prevent 
any  imposition.  He  was  always  pleased  to  hear  ladies 
address  a meeting,  but  he  did  not  quite  see  the  force  of 
Mrs.  Heatherley’s  objection.  She  said  the  club  she 
had  to  deal  with  did  not  answer  because  they  b id  to 
pay  3d.  a week,  and  they  had  to  cut  it  ^twn  to  2d.  If 
that  principle  were  acted  upon,  they  would  like  a club 
best  in  which  they  had  only  to  pay  Id.  a week,  but 
such  an  arrangement  would  not  give  any  security  at  all. 
This  question  of  imposition  was  entirely  a matter  of 
management,  which  he  begged  people  to  keep  in  mind. 
He  had  in  his  hands  the  papers  of  two  women’s  clubs, 
one  a female  club  which  was  established  in  Shropshire 
in  1829.  It  had  a membership  of  285  women;  no 
member  had  ever  been  in  receipt  of  parish  relief,  and  it 


was  most  successful.  The  other  one  was  the  Stock  and 
"WaKord  Union,  which  was  well  known  to  every  one 
acquainted  with  the  subject,  as  one  of  the  earliest  and 
most  successfffi  friendly  societies.  It  was  a male  and 
female  club ; there  was  only  one  restriction  on  the 
receipt  of  the  medical  pay  for  women,  and  in  every 
other  respect  the  men  and  women  being  on  exactly  the 
same  footing.  It  was  established  in  1828,  it  had  a 
membership  at  present  of  1,426,  and  it  had  a fund 
now  in  hand  equal  to  u’.ore  than  £30  for  every 
member ; the  assets  being  £46,000.  That  showed 
that  a woman’s  club  was  not  impossible,  if  it  were 
managed  as  it  ought  to  be.  Mr.  AYalford  said 
it  would  be  a cruel  thing  to  abolish  the  Poor-law,, 
and  to  leave  those  who  had  been  depending  on  the 
Poor-law  to  perish.  So  it  would,  and  he  never  pro- 
posed it.  But  henceforth  he  would  make  everyone  toe 
rich  to  require  poor  relief ; he  would  have  a provision 
against  sickness,  and  old  age,  and  would  not  have  to  go 
to  the  workhouse.  He  did  not  say  that  men  from  40  to 
60  years  of  age  would  not  have  to  do  so,  but  they  must 
let  the  Poor-law  die  out  gradually.  He  would  not 
abolish  the  Poor-law,  but  pauperism,  and  if  people  could 
not  be  paupers,  there  might  be  one  thousand  Poor-laws,, 
and  they  could  not  do  anybody  any  harm.  Another 
gentleman  said  the  Poor-law  system  was  not  answerable 
for  making  paupers.  If  not,  what  was  responsible  ? 

Mr.  Knowles — Drinking. 

The  Kev.  Mr.  Blackley  said  the  Poor-law  allowed  a 
man  to  say — I can  drink  as  much  as  I like,  and  then 
come  on  the  rates ; that  was  the  whole  point  and  gist 
of  the  matter.  If  it  were  not  the  Poor-law  which  made 
pauperism,  why  were  there  no  paupers  in  other 
coimtries  ? There  were  poor  people,  but  there  were  not 
paupers  in  our  sense.  Then  there  was  the  question  of 
identification,  and  Mr.  Bartley  spoke  of  branding  the 
people  with  a “ B ” — whether  it  was  to  stand  for  Bartley 
or  Blackley  he  did  not  know — but  this  question  of 
identification  was  the  simplest  in  the  world.  It  would 
not  be  if  you  had  a lot  of  little  independent  societies, 
assuring  some  people  here  and  some  there,  but  in  a 
nation  where  everybody  had  one  ticket  he  could  only 
present  one,  and  it  was  absolutely  impossible  there 
could  be  any  impositions.  If  a man  had  20  tickets  he 
could  only  be  paid  for  one.  It  woidd  be  just  as  simple 
as  paying  in  the  money.  Many  people  talked  of  that 
being  an  expensive  and  troublesome  thing,  but  the  pay- 
ment would  only  be  going  on  during  three  or  four 
years,  and  steady  men  might  have  it  made  in  three  pay- 
ments once  a year.  But  even  if  it  were  done  every 
three  months,  so  that  there  were  12  payments,  the 
expense  of  that  would  be  very  simple,  compared  to  the- 
expense  of  making  payments  in  ordinary  friendly 
societies,  which  had  to  be  done  once  a month  during  a 
man’s  whole  life.  EeaUy,  if  gentlemen  and  ladies- 
woffid  go  through  the  thing  a httle  carefully,  and 
examine  how  these  points  could  be  met,  they  would  be- 
astonished  how  these  objections  to  the  scheme  faded 
away.  He  did  not  feel  a bit  further  down  from  what 
had  been  said,  and  really  did  not  believe  the  objections 
were  substantial.  No  doubt  they  would  be  put  forward 
again,  but  by  degrees  they  would  disappear,  for,  as  far 
as  he  could  see,  there  was  nothing  at  all  vital  in  them. 
It  was  said  that  a revolution  would  be  caused  about  this, 
but  when  he  went  to  poor  men  and  showed  them  the 
benefits  of  the  scheme,  he  always  found  them  very  will- 
ing to  accept  it.  If  he  went  to  a man  who  had  two 
sons,  and  asked  him  if  one  was  to  be  compulsorily 
insured,  and  the  other  not,  which  he  would  think  was 
the  best  off,  would  he  not  say  the  insured  one  ? This 
was  a question  for  the  poor,  and  he  found  the  poor 
taking  it  up  with  heart  and  hand.  When  you  came  to 
the  educated  and  instructed  working  man,  he  saw 
through  it  in  a moment,  and  said  it  would  be  a blessing. 
The  people  who  objected  were  interested  officials  of 
bad  societies.  He  had  there  the  report  of  the  Parlia- 
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mentary  Committee  on  Friendly  Societies,  in  whicli  Sir 
George  Young  said  that  the  people  concerned  in 
friendly  societies  would  oppose  the  Government  inter- 
fering in  any  way  ; but  the  thing  put  before  him  was 
not  voluntary  insurance,  but  compulsory,  and  it  would 
be  impossible,  through  the  whole  of  that  evidence,  to 
find  six  answers  given  by  persons  who  were  not  officials 
•of  these  friendly  societies. 

A Member  asked  if  Mr.  Blackley  would  kindly  point 
out  how  the  £10  would  be  sufficient  to  give  a man  an 
annuity  at  60  years  of  age. 

The  Eev.  Mr.  Blackley  said  that  sum  of  money,  if 
paid  in  at  first  would  have  43  years  to  accumulate.  As 
far  as  the  pension  went,  that  would  have  40  years  to 
accumulate  ; as  far  as  the  sickness  went,  there  would 
be  a deduction,  but  the  sickuess  would  be  very  much 
less  at  first  than  at  the  last.  Moreover,  this  fund  would 
be  a national  fund — not  a thing  to  be  handed  over  to 
the  Government ; not  a thing  for  any  one  to  disestablish 
or  disendow,  or  for  another  to  invest  in  railways  abroad. 
It  would  belong  to  the  people ; and  they  would  appoint 
proper  persons  to  take  care  of  it,  who  would  act  as 
trustees.  There  would  be  no  reason  why  they  should 
not  get  better  interest  than  the  ordinary  interest  of  the 
Funds,  and  for  that  reason  it  would  accumulate  much 
more  largely.  He  laid  it  down  that  £10  would  be 
sufficient ; and  he  believed  that  less  than  £10  would ; 
but  even  if  it  cost  £11  or  £12,  that  was  not  an  essential 
feature  of  the  proposal.  The  nation  was  rich  enough, 
and  paid  its  workers  enough  to  enable  every  man  and 
every  woman  to  make  proper  provision  for  their  youth, 
manhood,  and  old  age,  and,  therefore,  what  he  proposed 
to  do  was,  to  make  every  one  make  that  provision,  and 
they  would  be  the  happier  and  better  for  it. 

The  Chairman  then  proposed  a vote  of  thanks  to  the 
lecturer  for  his  very  able  discourse.  They  would  all 
agree  that  the  reverend  gentleman  had  given  a great 
deal  of  time  to  this  subject,  and  handled  it  very  ably  and 
eloquently.  Every  one  must  admit  that  this  was  a very 
legitimate  subject  for  consideration,  and  one  of  the  most 
important  that  could  be  brought  before  the  nation. 
To-day  they  had  only  been  discussing  principles,  and 
had  not  had  before  them  the  details  and  macliinery,  on 
which  a great  deal  would  depend  ; but,  if  they  agreed 
to  the  principle,  the  details  would  have  to  be  carefully 
considered,  whereby  the  whole  thing  might  be  carried 
into  operation.  They  would  all  agree  in  offering  their 
sincere  thanks  to  the  reverend  gentleman  for  his  kind- 
ness in  giving  the  lecture,  and  assure  him  they  would 
all  take  it  into  their  serious  consideration. 

The  motion  having  been  carried,  Mr.  Bartley  proposed 
a vote  of  thanks  to  the  Chairman,  which  was  seconded 
by  Mr.  Walford,  and  carried  unanimously. 


CORRESPONDENCE. 


NATIONAL  EDUCATION  AND  COLONIAL 
RESOURCES. 

I desire  to  draw  the  attention  of  the  Society  of  Arts 
to  a question  which  appears  to  me  of  extreme  import- 
ance, hoping  the  Council  may  take  some  steps  to 
organise  inquiry  into  facts. 

The  problem,  in  broad  terms,  is  this  : — How  far  is 
our  national  system  of  education  responsible  for  the 
vast  ignorance  of  the  population  of  the  United  Kingdom 
on  the  subject  of  the  resources  and  advantages  pos- 
sessed by  our  Colonies  ? 

I need  not  dwell  upon  the  weU-known  fact  that  the 
great  main  stream  of  emigration  from  the  United 
Kingdom  flows  into  the  United  States,  nor  remind  the 
Society  that  these  tens  of  thousands  of  our  country 
men,  finding  homes  in  that  territory,  not  only  cease  to 


be  factors  in  the  sum  of  British  industry  and  art,  but 
cease  even  to  be  Europeans  ; but  I venture  to  ask  the 
Council  to  take  some  steps  with  the  view  of  ascertaining 
what  are  the  causes  which  have  produced,  and  are  pro- 
ducing, a positive  dead  loss  in  our  national  producing 
power,  while  our  own  territories,  with  equal,  if  not 
greater,  advantages,  lie  waste  for  lack  of  people. 

Can  it  be  that  the  children  of  the  working  classes  of 
the  thickly-populated  United  Kingdom  are,  at  public 
expense,  taught  more  of  the  history,  natural  features, 
extent,  resources,  and  government  of  foreign  States  than 
of  their  own  possessions  ? Could  not,  and  should  not, 
some  national  system  be  devised  to  popularise  informa- 
tion concerning  the  splendid  field  offered  to  industry  by 
Canada,  Australia,  New  Zealand,  and  the  Cape,  where 
an  Englishman  does  not  cease  to  be  a British  artisan, 
farmer,  or  labourer,  nor  change  his  nationality  because 
the  consequences  of  increase  of  population  in  these  two 
small  islands  compelled  him  to  seek  a home  across  the 
sea.  J.  C.  R.  Colomb,  Captain,  R.M.A., 

J P.  in  Co.  Kerry. 

Droumquiima,  Kenmare,  Co.  KeiTy,  Ireland, 

8th  July,  1880. 


GENERAL  NOTES. 


Royal  College  of  Music. — A Parliamentary  paper  has 
been  issued,  containing  a copy  of  a petition  of  the  Prince  of 
"Wales  to  the  Queen  in  Council,  praying  for  the  grant  of  a 
charter  of  incorporation  to  the  Royal  College  of  Music,  and 
a draft  of  the  charter  prayed  for.  The  petition  mentions  the 
educational  success  of  the  National  Training  School  for 
Music,  established  in  1875  at  Kensington -gore,  and  the  fact 
that  it  has  been  endowed  with  considerable  annual  gi’ants  by 
various  donors ; and  proceeds  to  allege  that  musical  education 
would  be  still  further  promoted  if  a Royal  College  of 
Music  should  be  established  and  incorporated,  which  should 
absorb  the  existing  training  college.  The  charter  incorporates 
the  Prince  of  Wales,  the  Duke  of  Westminster,  and  Sir 
Richard  Wallace,  and  aU  other  persons  who  may  become 
members  of  the  corporation,  as  a body  corporate  by  the  name 
of  “ The  Royal  College  of  Music.’’  By  the  charter  the 
Prince  of  Wales  is  to  be  the  first  president,  and  any  vacancy 
in  the  office  is  to  be  filled  up  by  the  Crown  ; the  vice-presi- 
dents are  to  be  appointed  by  the  president.  There  are  to  be 
a principal  and  vice-principal,  both  professional  musicians. 

The  council  is  to  consist  of  the  president,  principal  and  vice- 
principal, and  30  ordinary  members  retiring  annually  by 
thirds.  There  is  to  be  a staff  of  masters  and  assisffint 
masters  and  a Board  of  Studies.  The  pupils  are  to  be  divided 
into  three  classes— (1)  Scholars  whose  education  and  main- 
tenance are  either  wholly  or  partially  defrayed  gratuitously  ; ' 

(2)  Government  pupils,  whose  education  is  conducted  in 
manner  and  on  the  terms  agreed  upon  between  the  college 
and  the  Government ; (3)  students  - i.e.,  pupils  who  pay  for  ; 
the  whole  of  their  education.  There  are  to  be  graduates  and 
fellows,  as  at  a University. 


MEMBERS’  SUBSCRIPTIONS.  ' 

The  Midsummer  subscriptions  are  now  due.  | 

Cheques  or  Post-office  orders  for  the  above  should  I 

be  made  payable  to  H.  T.  Wood,  or  order,  crossed  I 

“ Coutts  and  Co.”  1 1 


CONFERENCE  ON  PUBLIC  HEALTH.  | 

The  Pamphlet  containing  a full  report  of  the  ! 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  will  be  published  shortly, 
price  Is. 

Applications  for  copies  of  the  Report  should  be  | 
addressed  to  the  Sceretary. 
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PEOCEEDINGS  OF  THE  SOCIETY. 


SCHOOL  BOARD  DRILL. 

The  annual  drill  competition  of  the  London 
Board  schools,  for  the  challenge  banner  presented 
by  the  Society  of  Arts,  took  place  on  Friday 
morning,  the  23rd  inst.,  in  the  grounds  of  Lam- 
beth Palace.  On  this  occasion,  as  in  1879,  a 
selection  was  made  out  of  about  50,000  boys,  con- 
sisting of  ten  companies  of  forty  boys  each,  from 
the  following  schools:  — Olga-street,  Bethnal- 
green;  London-fields,  Hackney;  Mantua-street, 
Battersea  ; Canterbury-road,  Old  Kent-road  ; 
South  Lambeth -road;  Bloomfield-road,  Plumstead  ; 
Waterloo-street,  Hammersmith  ; Keeton’s-road, 
Bermondsey  ; Sumner-road,  Peckham ; Thoinas- 
street,  Limehouse.  The  boys  were  inspected  by 
Colonel  Battersby,  Commandant  of  the  Royal 
Military  Asylum,  Chelsea,  who  expressed  himself 
much  pleased  with  the  creditable  manner  in  which 
they  went  through  the  various  movements.  He 
awarded  the  banner  to  the  Thomas-street  School, 
which  had  won  it  in  the  pre^nous  year.  Sir 
Charles  Reed,  M.P.,  Chairman,  the  Rev.  J. 
Rodgers,  Vice-Chairman,  and  several  members  of 
the  School  Board,  were  present,  and  also  Major- 
General  Sir  T.  MacMurdo,  K.C.B.,  and  Mr.  E. 
Chadwick,  C.B.,  Vice-President  of  the  Society  of 
Arts. 


CANTOR  LECTURES. 

THE  INDIA-RUBBER  AND  GUTTA-PERCHA 
INDUSTRIES. 

By  Thomas  Bolas,  F.C.S. 

Lecture  I. — Delivered  February  2,  1880. 

Sources  of  India-ruhher — Chemical  and  Physical 
Properties — Behaviour  with  Chemical  Re-agents — 
Action  of  various  Solvents — Effects  of  Heat,  Cold, 
and  Light. 

India-rubber  or  caoutchouc  possesses  properties 
so  widely  different  from  those  of  most  other  sub- 
stances, that  it  became  an  object  of  very  great 


interest  as  soon  as  it  made  its  appearance  in  the 
civilised  world,  and  its  industrial  importance  has 
rapidly  increased  as  the  knowledge  of  its  remark- 
able characters  and  manifold  applicability  has 
become  more  extended.  At  the  present  time;, 
caoutchouc  holds  such  an  important  position  with 
regard  to  the  economy  of  modem  arts  and  manu- 
factures, that  were  it  suddenly  to  be  withdrawn 
from  circulation,  many  minor  industries  would 
in  consequence  cease  to  exist ; while  numerous  largo 
and  important  branches  of  handicraft  would  lan- 
guish until  arrangements  could  be  made  to  adapt 
their  operations  to  the  altered  circumstances. 

It  is,  however,  during  the  last  forty  years  that 
india-rubber  has  enjoyed  its  greatest  triumphs  as 
an  industrial  agent ; that  is  to  say,  since  the  art  O'f 
vulcanisation  was  discovered  and  perfected  by  the 
labours  of  Charles  Goodyear,  Thomas  Hancock, 
and  others. 

The  earliest  rumour  of  the  existence  of  caoutchouc 
reached  Europe  nearly  500  years  ago ; the  first 
visit  of  Columbus  to  Hay  ti  having  brought  to  light 
the  fact  that  the  natives  of  this  island  were  in  the 
habit  of  making  playing  balls  of  an  elastic  gum. 
Nothing  more  appears  to  have  been  heard  of  india- 
rubber  until  Torquemada,  rather  over  250  years 
ago,  described  the  Mexican  Indians  as  not  only 
making  playing  balls  of  india-rubber,  but  also  as 
fabricating  helmets,  shoes,  waterproof  fabrics,  and 
other  articles  of  elastic  gum.  This  writer  gives 
some  details  as  to  the  collection  of  the  juice  and 
the  making  of  various  articles  from  it,  thus  giving 
us  the  first  view  of  the  india-rubber  manufacture 
as  a branch  of  industry.  We  do  not  hear,  however, 
of  samples  of  india-rubber  reaching  Europe  until 
long  after  this,  and  little  more  appears  to  have  been 
learned  regarding  the  substance  until  the  celebrated 
French  naturalist,  La  Condamine,  made  a communi- 
cation to  the  Academy  of  Sciences  at  Paris  concern- 
ing caoutchouc,  he  having  had  ample  opportunities 
of  studying  the  subject  in  Para.  In  the  memoir  in 
question,  La  Condamine  gives  very  detailed  par- 
ticulars regarding  the  Para  india-rubber  tree,  the 
collection  and  treatment  of  the  juice,  and  the 
methods  made  use  of  by  the  natives  for  the  pro- 
duction of  various  articles  of  caoutchouc.  He  tells 
us  that  the  substance  in  question  was  used  for 
making  torches,  these  being  only  an  inch  and  a 
half  in  diameter  by  two  feet  long,  and  yet  burning 
for  12  hours.  Again  we  hear  of  the  use  of  india- 
rubbber  for  the  making  of  playing  balls,  and  it 
appears  that  the  natives  were  in  the  habit  of  using 
enema  or  injection  bottles  made  of  caoutchouc. 

Soon  after  La  Condamine’s  communication  to 
the  Academy  of  Sciences,  samples  of  india-rubber 
frequently  reached  Europe,  and  scientific  men 
began  to  make  investigations  regarding  this  re- 
markable body.  Between  1760  and  1770  we  find 
Fresneau  and  Macquer  studying  the  subject,  and 
the  last-named  investigator  made  tubes  and  other 
articles  of  caoutchouc  by  dissolving  it  in  ether  and 
coating  moulds  with  the  solution,  so  that  a solid 
skin  of  caoutchouc  should  remain  adherent  to  the 
mould,  on  the  evaporation  of  the  solvent. 

From  this  time  until  the  end  of  the  eighteenth 
century,  the  india-rubber  industry  may  be  con- 
sidered to  have  been  undergoing  its  period  of 
gestation,  and  to  have  been  born  with  the  dawn  of 
the  present  century.  Among  the  first  of  the  im- 
portant patents  regarding  the  utilisation  of  caout- 
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cFouc,  is  that  granted  in  1823  to  Charles 
Macintosh,  for  dissolving  the  substance  in  coal  oil, 
or  coal  naphtha,  and  the  use  of  this  solution  as  a 
waterproofing  agent.  I have  here  a specimen  of 
such  a solution,  as  now  manufactured  by  Messrs. 
Chas.  Macintosh  and  Co.,  of  Manchester,  together 
with  some  examples  illustrating  its  uses. 


About  the  same  time,  elastic  webbing  was  first  ^ 
made  with  threads,  cut  from  the  raw  rubber,  and  | 
other  minor  applications  of  caoutchouc  to  the  in-  ^ 
dustrial  arts  were  adopted  from  time  to  time,  until 
the  great  discovery  of  vulcanisation  inaugurated  a 
new  epoch  in  this  branch  of  industry ; rendering  it  | 
possible  to  so  far  alter  caoutchouc,  as  to  make  it  i 


Fio.  1. 


JIeVB4  CtUIANENSIS. 


capable  of  resisting,  to  a great  extent,  the  action  of 
heat  on  the  one  hand,  and  cold  on  the  other  hand. 

The  milky  sap  of  many  plants  contains  caout- 
cbon,c,  suspended  in  the  form  pf  minute  trans- 


fent  globules,  these  being  frequently  as  small  e 
to  of  an  inch  in  diameter ; but  com 


Too  to  ToTnJo  OI  an  luun  xix  , 

catively  few  plants  contain  sufficient  caoutcnou 

render  them  important  sourcep  of  this  body. 
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The  trees  which  yield  the  largest  supply  of  the 
best  quality  of  caoutchouc,  consist  of  various 
species  of  hevea,  which  flourish  in  the  northern 
districts  of  South  America,  especially  in  the 
province  of  Para,  some  portions  of  the  valley  of 
the  Amazon  being  crowded  to  an  extraordinary 


extent  with  heveas.  The  abundance  of  the  india- 
rubber  trees  in  Para  may  be  judged  of  by  the  fact 
that  this  province  alone  exported  7,340  tons  of 
caoutchouc  in  the  year  1877 ; more  than  half  of 
this  being  sent  to  Liverpool. 

Among  the  heveas  most  productive  of  caout- 


Pia.  2. 


chouc  may  be  mentioned  the  Hevea  hrasiliensis,  I to  70  feet,  with  a diameter  of  nearly  three  feet ; 
which  flourishes  in  Para,  and  yields  some  of  the  i the  Hevea  guianensis,  a similarly  magnificent  tree, 
finest  caoutchouc,  and  often  attains  a heiglit  of  60  ] likewise  abundantly  productive  of  caoutchouc 
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and  the  Hevea  spruceana,  a smaller  tree,  which 
grows  almost  exclusively  in  the  province  of  Para. 

I now  project  on  the  screen  a lantern  slide 
representing  a forest  of  heveas,  and  next  I will 
show  you  one  which  will  give  you  some  idea 
of  the  foliage  and  flower  of  the  Hevea  ejuianensis, 
(Fig.  1,  p.  7o4.f 

The  operation  of  collecting  the  juice  is  well 
illustrated  by  the  drawing  (Fig.  2,  p.  755)  which 
is  now  projected  on  the  screen.  A series  of  cuts 
being  made  through  the  bark  of  the  tree,  either 
shells  or  clay  vessels  are  attached  to  receive  the 
exuding  milky  sap  and  when  sufficient  of  this 
has  been  collected,  the  operation  of  drying  it 
is  performed  as  follows  : — A kind  of  wooden  bat, 
thinly  covered  over  with  clay,  is  dipped  into  a 
pail  filled  with  the  juice,  and  the  bat,  thus 
coated,  is  held  over  a fire,  fed  with  certain  wild 
nuts,  which,  in  burning,  give  off  abundance  of 
aromatic  smoke.  The  picture  now  on  the  screen 
(Fig.  3,  p.  758)  represents  this  operation,  and  you 
will  see  that  a kind  of  short  chimney  is  fixed  over 
the  fire  to  lead  the  smoke  compactly  upwards.  As 
soon  as  the  first  layer  of  juice  has  become  indu- 
rated, the  bat  is  again  dipped,  and  the  drying 
operation  is  repeated ; layer  after  layer  being  thus 
dried  on  the  bat,  until  a thickness  of  nearly  an 
inch  is  attained.  A knife  cut  is  now  made  in  the 
bottle  or  biscuit  of  caoutchouc  thus  obtained,  so 
that  it  can  be  removed  from  the  wooden  bat,  and 
exposed  to  the  air  to  become  still  further  indurated. 
Para  caoutchouc,  prepared  in  this  manner,  has  a 
fragrant  aromatic  odour,  which  you  can  study  for 
yourselves  in  the  samples  now  before  you. 

The  residues  of  juice  left  in  the  various  vessels  em- 
ployed, the  scrapings  of  the  incisions,  together  with 
other  materials,  which  the  ingenious  native  thinks 
he  can  shu£B,e  off  on  the  unsuspecting  merchant  as 
caoutchouc,  are  made  into  balls,  and  sold  as  “negro 
head,”  The  negro  head-rubber  is  frequently  made 
into  crude  representations  of  animals,  and  there 
are  several  such  works  of  native  art  on  the  table — 
as,  for  example,  this  specimen,  which  will  pass 
about  equally  well  for  a horse,  a pig,  or  a crocodile. 
For  the  opportunity  of  showing  you  this  very  fine 
collection  of  specimens  of  raw  rubber,  I have  to 
thauk  the  Silvertown  Company,  Messrs.  Tuck, 
Messrs.  Macintosh  and  Co.,  and  others.  Your 
attention  will  be  specially  called  to  some  of  these 
shortly. 

Here  is  a piece  of  Para  bottle-rubber,  which  has 
been  boiled  for  some  hours  in  water,  and  you  see 
that  it  is  now  so  far  softened  as  to  render  it  easy  to 
]tull  asunder  the  several  layers  of  which  it  is  com- 
posed, its  laminated  structure  being  thus  very  well 
illustrated. 

The  milky  juice  of  the  Para  rubber  trees,  of 
Avhich  you  see  a specimen  before  you,  has  approxi- 
mately the  following  composition  : — 


Caoutchouc  . . . . . . . . . , . . 32 

Albumenous,  extractive,  and  saline  matters  ..  12 

Water  ..  ..  ..  ..  ..  ..  ..56 


100 

As  a rubber-producing  tree,  the  Ficus  elastica 
stands  next  in  importance  of  the  heveas.  The 

' 'J’his  engi’aving,  and  also  some  of  the  other  blocks  used  to 
illustrate  Oiese  lectures,  are  taken  from  Figuier’s  “Merveilles  de 
r Industiie,”  permission  for  their  use  having  been  gi’anted  by  the 
imblishors,  Messrs.  Fm-ne,  Jouvet,  and  Co. 


Ficus  elastica  grows  abundantly  in  India  and  the 
East  Indian  Islands,  one  district  in  Assam,  thirty 
miles  long  by  eight  miles  wide,  being  said  to  con- 
tain 43,000  trees,  many  of  them  attaining  a height 
of  a hundred  feet.  This  tree  also  grows  freely  in 
Madagascar,  and  it  is  well  known  to  us  as  a green- 
house plant.  The  slide  now  projected  on  the  screen 
represents  the  Ficus  elastica  in  its  native  regions  ; 
and  I will  next  show  you  one  illustrating  a Fiens 
elastica  now  growing  out  of  doors  in  the  Parc 
Monceau  at  Paris.  (Fig  4,  p.  759.) 

The  juice  of  the  Ficus  elastica  contains  notably 
less  caoutchouc  than  that  of  the  American  trees, 
the  proportion  very  often  falling  as  low  as  10  per 
cent  of  the  juice. 

A vine-like  plant,  the  Urceola  elastica,  which 
grows  abundantly  in  Madagascar,  Borneo,  Singa- 
pore, Sumatra,  Penang,  and  other  places,  yields  a 
considerable  amount  of  caoutchouc  of  very  good 
quality,  and  you  will  find  specimens  of  the  sub- 
stance from  these  districts  on  the  table. 

Africa  yields  a considerable  quantity  of  caout- 
chouc, but  generally  soft  and  of  inferior  quality. 
It  is  believed  to  be  yielded  by  various  species  of 
landolphia,  ficus,  and  toxicophlea.  Here  are  some 
specimens  of  African  rubber.  This  specimen,  re- 
presenting the  quality  known  as  African  ball,  being 
tolerably  firm  in  consistency,  while  the  African 
flake,  which  you  see  here,  and  the  African  tongue 
represent  the  lowest  and  most  viscous  qualities  of 
commercial  rubber.  In  order  that  you  may  com- 
pare the  two  extremes  of  quality,  I will  hand  round 
a specimen  of  fine  Para  together  with  a piece  of 
African  tongue. 

The  commercial  value  of  the  various  qualities  of 
rubber  may  be  estimated,  to  a certain  extent,  by 
noting  the  lo ss  wh ich  the  s am  jples  undergo  during  th e 
operation  of  -washing,  which  operation  will  be  de- 
scribed in  the  next  lecture ; and  also  by  noticing  how 
far  the  various  samples  are  softened  by  along  con- 
tinued gentle  heat.  Here  are  some  samples  which 
have  been  heated  for  some  hours  in  this  water 
oven  ; you  will  notice  that  the  African  tongue  has 
become  almost  as  soft  as  treacle,  while  the  Para 
rubber  still  retains  its  form,  and  much  cf  its  con- 
sistency. The  purification  of  caoutchouc  will  be 
considered  next  week,  but  your  attention  will  now 
be  called  to  the  properties  of  pure  caoutchouc. 

Caoutchouc  is  nearly  colourless,  and  when  in  thin 
leaves  tolerably  transparent.  It,  like  very  many  other 
substances,  contains  nothing  but  carbon  and  hydro- 
gen, but  its  properties  differ  very  -widely  from  those 
of  other  hydro-carbons  almost  identical  in  composi- 
tion. It  has  been  found  to  contain,  in  one  hundred 
parts,  12-5  of  hydrogen  and  87’5  of  carbon.  Caout- 
chouc, as  might  be  supposed,  burns  very  readily 
and  leaves  no  residue  ; if  I set  fire  to  a few  ounces, 
you  see  how  it  blazes  up.  It  is  soft,  and  very  im- 
perfectly elastic,  in  the  true  sense  of  the  term ; 
that  is  to  say,  it  does  not  return  to  its 
old  dimensions  after  having  been  considerably 
stretched.  Here  is  a strip  of  pure  {i.e.,  un- 
-vulcanised)  caoutchouc  a foot  long;  you  see  that 
I have  stretched  it  to  a length  of  three  feet,  and, 
after  holding  it  stretched  for  a few  seconds,  I relax 
it.  It  now  measures,  as  you  see,  several  inches 
over  the  foot.  The  elasticity  of  caoutchouc  may 
be  enormously  increased  by  vulcanisation,  as  I will 
illustrate  to  you  in  future  lectures. 

As  regards  the  stretching  of  india-rubber,  there 
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is  a point  at  whicii  it  requires  a greatly  increased 
force  to  stretch  it,  and  at  this  point  it  seems  to 
become  fibrous  in  texture,  as  you  may  perceive,  by 
examining  this  extended  sample  by  the  aid  of  a 
magnifying  lens.  India  - rubber  has  valuable 
electrical  properties,  as  yon  are  no  doubt  aware,  it 
being  an  admirable  insulator,  and  having  a great 
tendency  to  become  electrical  by  friction. 

Fresbly-cut  surfaces  of  india-rubber  cohere  very 
strongly  when  brought  into  contact,  and  this  is 
well  illustrated  by  the  old  way  of  making  a tube 
of  unvulcanised  caoutchouc.  You  see  that  I wrap 
a sheet  of  caoutchouc  round  a mandril,  so  that  the 
edges  project  parallel  to  each  other.  These  parallel 
edges  being  cut  off  by  means  of  scissors,  the  freshly- 
cut  edges  adhere,  and  a perfect  tube  is  the  result. 
Toy  balloons  are  made  in  a somewhat  analogous 
manner,  as  I shall  illustrate  in  the  next  lecture, 
these  being  cold  vulcanised  afterwards. 

Either  French  chalk  or  soapy  water  is  of  con- 
stant use  in  the  rubber  factories,  to  prevent  the 
adhesion  of  new  surfaces  of  caoutchouc  to  each 
other,  or  to  other  substances. 

Cold  has  a remarkable  effect  on  caoutchouc, 
rendering  it  rigid  and  inelastic,  and  this  circum- 
stance considerably  detracts  from  the  value  of  un- 
vulcanised india-rubber.  Here  is  a strip  of  india- 
rubber  ; you  see  fhat  it  is  quite  soft  and  pliable.  I 
will  now  expose  it  for  a few  minutes  to  a tempera- 
ture of  0®  Centigrade,  or  the  freezing  point  of 
water.  It  becomes,  as  you  see,  rigid  and  stiff, but  its 
original  pliabihty  may  be  restored,  either  by  warm- 
ing or  by  applying  sufficient  tensile  strain  to  it,  to 
extend  it  to  three  or  four  times  its  length.  One  half 
of  this  strip  I will  Avarm  in  water,  heated  to  50® 
Centigrade,  and  the  other  I will  stretch.  In  each 
case  you  see  that  the  caoutchouc  is  restored  to  its 
original  condition.  In  the  case  of  the  stretching  it 
is  very  likely  that  the  effect  is  due  to  heat  evolved 
dm-ing  that  operation.  It  is  easy  to  illustrate  the 
fact  that  heat  is  produced  when  india-rubber  is 
subjected  to  tension.  Here  are  some  strips  of 
india-rubber,  arranged  side  by  side  on  a board.  I 
bring  them  in  contact  with  the  bulb  of  an  air 
thermometer,  and  you  see  that  there  is  no  indica- 
tion of  either  heat  or  cold.  The  strips  of  india- 
rubber  being  now  stretched  to  four  or  five  times 
their  previous  length,  the  air  thermometer  indi- 
cates a considerable  rise  of  temperature.  Here  is 
a similar  set  of  strips,  wdiich  w'ere  stretched  some 
hours  ago,  and  which,  on  trial  by  the  air  ther- 
mometer, we  now  find  to  have  cooled  down  to  the 
temperature  of  the  surrounding  objects.  Note  the 
effect  of  releasing  the  tension,  and  allowing  the 
rubber  strips  to  contact.  You  see  that  they  have 
become  so  cold  as  to  influence  the  air  thermometer 
to  a very  considerable  extent. 

The  effects  of  heat  on  india-rubber  present  many 
points  of  interest,  and,  in  the  first  place,  I wish  to 
illustrate  to  yon  the  effect  of  moderate  heat  on  a 
stretched  band  of  caoutchouc.  Here  is  sueh  a band, 
one  end  being  attached  to  an  index,  pointing,  at 
the  present  time,  to  the  zero  of  this  paper 
scale.  Notice  the  consequence  of  applying  a 
gentle  heat  to  the  caoutchouc  band — it  con- 
tracts as  regards  its  length,  but  expands  in  a 
transverse  direction,  causing  the  index  to  move 
rapidly  through  a space  of  several  degrees.  This 
property,  which  stretched  caoutchouc  possesses, 
of  contracting  by  heat,  may  be  described  by  say- 


ing that,  within  certain  limits,  the  tensile  elasticity 
of  caoutchouc  is  increased  by  an  elevation  of 
temperature.  Caoutchouc,  however,  if  heated  to 
100®  Centigrade,  softens  considerably,  and  almost 
entirely  loses  its  elasticity,  as  you  will  perceive  by 
examining  this  sample,  Avhich  has  been  heated  for 
some  hours ; while  a heat  of  120®  Centigrade  pro- 
duces a most  decided  softening  effect  on  caoutchouc 
of  the  best  quality,  but  after  ex^josure  to  this 
temperature,  it  recovers  its  pristine  state  by  ex- 
posure to  cold  for  a moderate  period.  If,  however, 
the  action  of  heat  has  been  pushed  still  further, 
say  to  200®  Centigrade,  the  caoutchouc  becomes 
converted  into  a permanently  viscous  body,  which 
has  little  or  no  tendency  to  harden  again.  This 
viscous  substance  possesses  the  same  composition 
as  unaltered  caoutchouc,  and  is  of  value  as  a 
medium  for  making  air-tight  joints,  which  can  be 
easily  undone.  This  glass  jar  has  its  top  edge 
ground  level,  and,  after  applying  a little  of  the 
heated  caoutchouc  to  the  ground  edge,  the  jar 
may,  as  you  see,  be  hermetically  closed  by  a disc 
of  plate-glass.  A joint  of  this  kind  may  be  broken 
and  re-made  with  the  utmost  facility  and  rapidity.. 

I pass  the  jar  round,  and  you  can  study  the- 
matter  for  yourselves. 

When  cautchouc  is  subjected  to  a temperature; 
somewhat  above  200®  Centigrade,  it  becomes  con- 
verted into  a variety  of  volatile  hydro -carbons,, 
which  present  many  points  of  interest,  and  you. 
will  find  a tolerably  full  account  of  them  in  th& 
manuals  of  chemistry.  In  this  retort,  the  dry 
distillation  of  caoutchouc  is  being  carried  on,  and 
in  time  very  nearly  the  whole  of  the  india-rubber 
will  be  eonverted  into  the  mixture  of  oily  hydro- 
carbons, only  an  insignificant  carbonaceous  residue 
remaining  in  the  retort.  The  mixture  of  volatile 
hydro-carbons,  often  referred  to  as  caoutchoncin, 
forms  a very  good  solvent  for  caoutchouc  and 
certain  resinous  bodies. 

India-rubber  is  subject  to  two  kinds  of  deteri- 
oration and  decay.  In  one  instance  it  tends  to> 
become  soft,  and  loses  its  elasticity,  Avhile  in  the 
other  it  becomes  friable,  yellowish,  and  resinous^ 
in  its  nature.  Examples  of  each  kind  of  dete- 
riorated rnbber  are  on  the  table,  and  you  will 
notice  that,  in  the  case  of  this  specimen,  we 
have  a well-marked  instance  of  both  kinds  of 
deterioration  going  on  side  by  side.  The 
last-mentioned  kind  of  deterioration  has  been, 
clearly  and  indubitably  traced  to  an  oxidation  of  the 
caoutchouc.  This  oxidation  is  tolerably  rapid  when, 
the  caoutchouc  exists  in  a finely  divided  state,  and 
when  it  is  exposed  to  damp  at  the  same  time ; but' 
the  alternate  damping  and  drying  of  the  caoutchouc 
tends  more  towards  its  rapid  oxidation  than  does  a. 
continual  state  of  dampness.  The  resinous  matter 
resulting  from  the  oxidation  of  caoutchouc  has: 
been  carefully  studied  by  Spiller,  who  found  that  a- 
sample  of  felt,  originally  composed  of  cotton 
fibres  and  india-rubber,  had  become  so  far  ehangedi 
during  six  years,  as  to  contain  no  trace  of  caout- 
chouc ; but  in  its  place  he  found  a resinous  sub- 
stance resembling  shellac.  This  resinous  body,  of 
which  a sample  is  before  you,  is  easily  soluble  in 
alcohol,  and  also  dissolves  in  benzole.  Alkalies 
dissolve  it  readily,  and  acids  precipitate  it  from  thej 
alkaline  solution.  It  contains  27 '3  per  cent,  of 
oxygen. 

The  conditions  under  Avhich  the  softening  of 
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tl.,-.  inJin-ruliber  takes  place  are  not  so  well  under- 
ptorul,  Lilt  tlicre  is  some  reason  to  oelieve  tnat  tms 
Ls  (lu.Uo  iHt.'ipient  oxidation.  , 

0/oiie  oxidises  caoutcliouc  with  extreme  rapi- 
dity 'Warren  pointed  out  in  1877,  and  I have 
nrramn  d a simple  experiment  to  illustrate  this  fact. 
Tluomdi  the  open  end  of  this  glass  passes  a slow 
vtrt  anrof  air  which  has  been  slightly  ozonised ; 
that  is  to  say,  a portion  of  its  oxygen  has  been 


converted  into  ozone.  When  the  stream  of  ozonised 
air  is  allowed  to  impinge  on  a surface  of  mdia-  ^ 
rubber,  you  see  that  the  surface  is  mstantly  | 
corroded  and  roughened.  Again,  note  the  effect  of 
allowing  the  ozonised  air  to  act  on  the  surface  of  a I 
distended  caoutchouc  balloon— you  see  that  it 
bursts  immediately.  I should  mention,  by-the- 
bye  that  in  the  case  of  these  balloons,  the  caout- 
chouc is  slightly  vulcanised,  but  the  action  of 


Fig.  3. 


Tug  Oi’KiiATiON  01'  Drying  the  India-rubber  Juice. 


('/inic  (ui  vuli  ;mi  '<  (l  india-rubber  is  similar  to 
lU'tiou  on  t!i ■■  nil  N tdcaTdsod  material. 

It  is  ' \ti-.  nu  ly  ).rol):il)l('tliattli('rapid  detcriora- 
ti.  n nt  < :p >nt.  li'  ur,  wl  icli  is  kiioivn  to  take  place 
nn  i'  r ’ wliiili  ;iro  not  poriectly  mider- 


its  I stood,  is  frequently  due  to  the  corrosive  and 
oxidising  action  of  ozone.  , . 

Ozone,  or  some  agent  nearly  lesembhng  i > ^ 
often  produced  when  od  of  tarpeotine  is  expos 
to  the  air,  and  this  circumstance  may  perhaps  ex- 
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plain  the  destructive  influence  which  oil  of  turpen- 
tine occasionally  exercises  on  india-rubber. 

The  whole  subject  of  the  deterioration  of  caout- 
chouc is  one  of  great  interest  from  a practical  point 
of  view,  but  to  enter  into  its  discussion  would  con- 


sume the  whole  of  the  time  allotted  to  the  present 
course  of  lectures. 

Exposure  to  sunlight  often  causes  the  destruction 
of  india-rubber,  either  converting  it  into  a soft  and 
sticky  substance,  or  into  a hard  b^ody,  less  soluble 


Fig.  4. 


A 


Ficus  elastius;  a apEciMEx  geowlng  in  the  open  aik  at  Paeis. 


in  benzole  than  unaltered  caoutchouc  ; and  it  is 
quite  possible  to  obtain  a photographic  print  by 
exposing  a film  of  india-rubber  under  a negative, 
and  then  dissolving  away  those  parts  on  which  the 
light  has  not  acted,  by  means  of  benzole.  Here  is 


such  a photograph  made  by  Mr.  Woodbury.  I 
now  project  it  on  the  screen,  so  that  you  may  all 
see  it.  It  is  generally  a discreet  thing  to  keep 
india-rubber  where  it  will  not  be  exposed  to  the 
prolonged  action  of  a powerful  light,  although 


760 


JOtJENAL  OF  THE  SOCIETY  OF  AfeTS,  July  SO,  ISSO. 


there  are  cases  in  which  exposure  to  light 
is  a useful  aid  to  the  process  of  vulcanisation. 
India-rubber  is,  to  a certain  extent,  porous  and 
cellular  in  its  texture,  as  may  be  seen  by  a micro- 
scopical examination  of  a thin  section.  Again,  if  a 
thin  leaf  of  caoutchouc  is  boiled  for  a long  time  in 
water,  it  absorbs  a considerable  proportion  of  this 
liquid.  You  see  that  this  piece  of  caoutchouc  has 
become  quite  milky  and  translucent  from  the 
absorbtion  of  water,  and  it  probably  holds,  at  the 
present  time,  as  much  as  10  or  15  per  cent,  of 
water.  The  amount  absorbed  may,  in  some  cases, 
rise  as  high  as  25  per  cent.  In  a similar  manner 
alcohol  is  absorbed  by  india-rubber,  but  this  fluid 
is  absorbed  more  readily  than  is  the  case  with 
water. 

Now,  we  pass  on  to  a more  important  matter, 
namely,  the  action  of  such  liquids  as  benzole  or 
coal  naphtha  on  caoutchouc.  Here  are  two  cubes 
of  Para  rubber,  each  being  three-eighths  of  an 
inch  across  the  face.  One  of  these  I will  preserve 
as  a pattern,  and  the  other  I will  suspend  in  a bottle 
containing  benzole.  The  cube  suspended  in  the 
benzole  will  immediately  begin  to  swell,  and  will 
continue  to  do  so  until  it  has  attained  a bulk  about 
one  hundred  times  as  large  as  its  original  size. 
During  the  time  that  the  cube  is  swelling  in  the 
benzole  a certain  proportion  of  the  caoutchouc  will 
become  dissolved  out,  and  incorporate  itself  with 
the  bulk  of  the  solvent.*  Now,  as  a matter  of  fact, 
every  kind  of  natural  india-rubber  contains  two 

* At  the  close  of  the  final  lecture,  the  cube  immersed  in  the  ben- 
zole -was  examined,  and  found  to  have  swelled  to  125  times  its 
original  volume,  and  in  swelling  it  very  clearly  displayed  the  lami- 
nated texture  of  the  rubber-bottle  from  which  it  was  cut.  The 
relative  sizes  of  the  two  cubes  and  the  texture  of  the  swelled  cube 
are  illustrated  in  the  following  diagram : — 


Fio.  5. 


cu  Cube,  of  Para>-§MKLtckcu£ 
Urus^oJltd/ 

PlO.  6. 


b SijiitZoLr  Gibe  Sy/elLecL  hy  the, 
proUm^cdia.cUjon>afBen^Lc. 


Tlie  ungle.s  of  tlic  .swelled  cube  wore  quite  sharp  and  well  de- 
HiumI,  the  fibrous  rubber  having  no  tendency  to  dissolve  in  tiie 
benzole.  If  the  swelled  cube  had  been  removed  from  the  benzole 
at  tlii.s  stage  and  allowed  to  dry,  it  would  gradually  have  assumed  a 
volume  slightly  under  its  former  size,  and  would  have  weighed 
somewhat  less,  owing  to  the  loss  of  the  viscous  or  soluble  con- 
stituent. 


distinct  modifications  of  caoutchouc,  one  of  which 
tends  to  swell  up  in  such  a liquid  as  benzole,  while 
the  other  dissolves  and  forms  a true  solution.  The 
first  mentioned  of  these  bodies  may  be  re- 
ferred to  as  the  fibrous  constituent  of  caout- 
chouc, while  the  second  may  be  spoken  of 
as  the  viscous  constituent.  The  proportions  in 
which  these  two  bodies  occur  in  raw  rubber  varies 
extremely ; Para  rubber,  of  good  quality,  contain- 
ing only  a small  proportion  of  the  viscous  consti- 
tuent, while  African  tongue,  on  the  other  hand, 
consists  principally  of  the  viscous  modification  of 
caoutchouc.  The  viscous  constituent  of  caoutchouc 
is  the  agent  principally  concerned  in  the  joining 
together  of  freshly  cut  edges  of  india-rubber ; and 
as  we  proceed  with  the  study  of  caoutchouc,  we 
shall  see  that,  under  certain  conditions,  the  fibrous 
caoutchouc  can  be  more  or  less  perfectly  changed 
into  the  viscous  form.  The  treatment  of  the  juice 
of  the  india-rubber  trees  is  often  of  such  a nature 
as  to  greatly  deteriorate  the  caoutchouc  ob- 
tained ; a considerable  proportion  being  thus 
changed  from  the  fibrous  to  the  viscous  condition. 
This  kind  of  injury  to  the  caoutchouc  can  be 
obviated  by  coagulating  the  milky  juice,  and 
carefully  drying  the  clot  after  it  has  been  sub- 
jected to  pressure.  For  experimental  purposes, 
alcohol  may  be  employed  as  a coagulating  agent ; 
while,  on  an  industrial  scale,  alum  has  been  tried 
with  apparently  an  excellent  result.  The  milk 
is  strained  to  remove  solid  impurities,  after 
which  a small  proportion  of  alum  solution  is 
added.  The  clot  which  separates  is  next  drained 
or  pressed,  after  which  it  is  dried.  Caoutchouc 
dissolves  more  or  less  perfectly,  according  to  its 
condition  in  various  liquids,  among  which  may  be 
mentioned  the  various  fixed  and  hydro-carbon  oils, 
chloroform,  ether,  and  carbon  disulphide.  Unless, 
however,  the  caoutchouc  has  been  masticated  or 
otherwise  degenerated,  it  is  doubtful  whether  a 
true  solution  is  obtained.  When  a clear  limpid 
solution  is  required,  one  of  the  best  solvents  is  that 
proposed  by  Payen,  namely,  carbon-disulphide, 
mixed  with  5 per  cent,  of  absolute  alcohol.  If  one 
part  of  masticated  caoutchouc  is  dissolved  in  30 
parts  of  the  above  solvent,  a solution  is  obtained 
which  can  be  filtered  through  paper,  and  may  be 
employed  in  covering  the  most  delicate  moulds 
with  successive  layers  of  caoutchouc. 

Caoutchouc  may  be  utterly  ruined  by  the  use  of 
impure  solvents,  and  those  experimenting  with 
india-rubber  solutions  should,  in  cases  where  it  is 
disirable  to  regenerate  the  caoutchouc  by  allowing 
the  solvent  to  evaporate,  take  the  utmost  care  not 
to  employ  any  solvents  which  contain  fatty  or 
greasy  matter. 

Weak  or  diluted  acids  have  little  or  no  action 
on  caoutchouc  in  the  majority  of  cases,  but  strong 
sulphuric  acid  slowly  acts  on  it,  the  action  be- 
coming rapid  if  heat  be  applied.  Strong  nitric 
acid  acts  on  it  with  some  energy,  causing  its  entire 
destruction,  and  in  a similar  manner,  it  is  destroyed 
by  the  prolonged  action  of  chlorine,  bromine,  or 
iodine ; although  these  re-agents,  when  their  action 
is  kept  under  control,  have  a vulcanising  or 
strengthening  action,  which  will  be  referred  to 
later  on. 

Regarding  the  action  of  sulphur  on  caoutchouc, 
much  is  to  be  said,  but  not  at  present.  Alkaline 
solutions  have  little  or  no  action  on  caoutchouc. 
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MISCELLANEOUS. 


AYLESBUEY  SEWAGE  WOEKS. 

The  drainage  works  of  the  town  of  Aylesburj^,  at 
which  place  the  ABC  process  of  disinfection  is 
in  operation,  were  visited  on  Monday,  26th  inst,, 
by  a large  part}*,  consisting  of  deputations  from 
the  corporations  of  several  towns,  members  of 
Parliament,  and  others  interested  in  the  practical 
treatment  of  sewage.  The  purification  is  effected 
by  making  the  whole  sewage  of  the  town,  as  it 
enters  the  works,  turbid,  by  running  into  it  a mixture 
of  blood,  charcoal,  and  clay,  each  of  which  exercises  its 
own  peculiar  action  upon  the  dissolved,  as  well  as  the 
suspended,  impurities.  This  turbid  stream  is  then 
treated  with  a salt  of  alumina  just  as  it  enters  the  tank, 
the  action  of  which  is  instantly  to  precipitate  the 
whole  of  these  impurities  to  the  bottom.  The  sewage 
was  seen  from  its  first  admission  to  the  tanks  till  it  ran 
out  sufficiently  pure  to  be  passed  into  the  river.  All 
offensive  odour  is  arrested  by  the  addition  of  the 
purifying  agents.  The  deposit  or  sewage  sludge  is 
pumped  into  a resorvoir,  from  which  it  descends  into 
a press.  The  water  is  then  squeezed  out,  and 
solid  cakes  of  manure,  containing  about  40  per  cent, 
of  moisture,  are  produced.  These  are  afterwards 
dried  and  prepared  for  the  market.  The  output  is 
about  10  tons  a week  of  powdered  guano,  which  sells 
for  £3  10s.  per  ton.  The  amount  of  impurity  in  the 
effluent  water  is  stated  to  be  considerably  below  the 
standard  demanded  by  the  Eivers  Pollution  Commission. 
Some  of  this  water  was  sent  to  the  Berlin  International 
Fishery  Exhibition  in  competition  for  the  prize  offered 
by  the  King  of  Saxony  for  the  best  practical  scheme  for 
rendering  harmless  to  fish  in  rivers  and  lakes,  the  refuse 
from  factories  and  sewage  of  towns  falling  into  them. 
The  award  of  this  prize,  however,  was  postponed  on 
account  of  the  small  number  of  entries  for  it. 


PETEOLEUM  AS  FUEL. 

The  mail  steamer  Cesarcwitch  is  described  by  the 
special  correspondent  of  the  Daily  News.  It  is  English- 
built,  and  is  the  swiftest  mail  steamer  on  the  Caspian, 
being  only  sm-passed  in  speed  by  the  Nasr  Eddin  Shah 
■war  steamer.  To  convey  it  from  the  Baltic  to  the 
Caspian  it  was  necessary  that  it  should  traverse  the 
whole  of  the  Neva  ship-canal,  and  afterwards  descend 
the  Volga  to  Astrakau.  On  the  Neva  Canal  are  fifty- 
four  locks,  and  the  Cesarewitch' s length  was  too  great  to 
allow  of  her  entering  them.  Her  present  chief  engineer, 
Mr.  Vine,  an  Englishman,  cut  her  into  two  pieces 
amidships,  and  filling  up  the  open  extremities  with  iron 
bulkheads,  floated  her  in  this  guise  through  the  canal. 
At  Astrakan  the  same  gentleman  put  her  together  again, 
and  has  remained  ever  since  in  charge  of  her  machinery. 
Her  boilers  are  heated  by  petroleum  refuse  instead  of 
coal,  a system  which  effects  an  enormous  sa-nng  of 
expense  and  labour,  the  heating  apparatus  being  as 
thoroughly  under  control  as  a gas  jet,  and  re- 
quiring but  one  man  to  manipulate  it.  It  con- 

si.sts  of  two  tubes,  about  an  inch  in  diameter, 
terminating  at  the  same  point  in  a small  oblong 
brass  box.  Through  one  of  these  tubes  the  black 
residual  naphtha  {astatki)  drops  slowly,  being  blown 
into  .spray  by  a jet  of  steam  from  the  boiler,  conveyed 
through  the  .second  tube.  This  spray,  when  ignited, 
forms  a great  sheet  of  flame,  which  is  projected  into  the 
hollow  of  the  boiler.  It  has  the  immense  advantage  of 
requiring  no  stoking,  as  no  ashes  are  produced  ; and  by 
turning  do-wn  the  flame  to  the  required  degree,  the 
steam  can  always  be  kept  up  to  the  pressure  required 


for  immediate  starting  without  the  tedious  and  more  or 
less  wasteful  process  of  “banking”  the  fires.  An 
arrangement  like  this  is  invaluable  for  cruisers  lying  off 
an  enemy’s  port,  and  requiring  to  hold  their  steam  in 
readiness.  It  is  intended  to  apply  the  same  system  of 
heating  to  the  locomotives  on  the  Tiflis  Baku  Eailway, 
when  completed ; and  it  will,  doubtless,  play  an  im- 
portant part  in  the  steam  communications  destined  at  no 
distant  period  to  traverse  the  Steppes  to  Khiva  and 
Samarcand. 


SINGING  IN  SCHOOLS. 

Mr.  Henry  Leslie  makes  the  following  remarks  on 
the  annual  cost  of  singing  in  Public  Elementary  Schools, 
in  a letter  addressed  from  Bryn  Tanat  to  the  editor  of 
the  Times  : — 

“The  enormous  sum  of  £120,000  is  annually  paid  by 
Government  for  musical  results  in  Board  and  denomi- 
national schools.  And  what  are  the  musical  results  ? 
Simply  singing  by  ear,  and  that,  frequently,  as  I can 
testify,  very  much  out  of  tune.  Although  I am  one  of 
the  managers  of  four  schools  in  this  neighbourhood,  and 
rejoice  over  the  amount  added  to  school  funds  by  this 
grant  from  Government,  yet  speaking  as  a musician,  I 
consider  it  as  utter  waste.  I am  aware  that  singing  from 
notes  will  be  required  in  future  to  gain  the  shilling  a head, 
but  sixpence  a head  wifi,  still  be  obtainable  by  singing 
from  ear.  If  out  of  this  annual  sum  of  £120,000  one  penny 
in  the  shilling  were  deducted  for  the  endowment  of  artistic 
musical  education,  the  necessary  income  of  £10,000 
would  be  secured,  and  a new  era  inaugurated.  The 
Eoyal  Academy  of  Music,  the  National  Training 
School,  and  the  newly  proposed  Eoyal  College  would, 
beyond  their  attention  to  art  education,  be  able  to  send 
out  properly- qualified  teachers  to  spread  real  instruction 
in  music,  the  art  above  all  others  which  has  the  power 
of  refining,  elevating,  and  civilising  those  great  masses 
of  humanity  which  have  at  present  no  other  means  than 
is  offered  by  the  beershop  or  the  gin  palace  of  enjoying 
that  intellectnal  change  of  pursuit  which  is  essential  to 
the  well-being  of  all  classes.” 


CORRESPONDENCE. 


SCIENCE  TEACHING  IN  SCHOOLS. 

Your  readers  are  aware  that  a new  step  in  primary 
education  was  taken  last  year  by  the  School  Board  for 
London  in  supplying  to  their  schools,  at  the  suggestion 
of  Dr.  Gladstone,  boxes  of  simple  and  extremely  cheap 
apparatus,  with  appropriate  instructions,  for  gi-vdng  to 
object  teaching  a more  impressive  and  fruitful  character, 
rendering  instruction  in  common  things  experimental  as 
well  as  visual,  and  thus  instilling  early  notions  of  scien- 
tific facts.  It  was  in  order  to  enhance,  if  possible,  the 
value  of  this  measure,  by  enabling  the  School  Board 
teachers  to  follow  up  early  initiation  with  a progressive 
development  of  useful  knowledge,  that  I offered  them 
an  opportunity  of  hearing  my  “Science  made  Easy” 
course  of  ten  lectures,  delivered  at  the  Cowper-street 
Middle -class  Schools  by  Mr.  Bower,  a science  master  well 
qualified  for  explaining  the  manner  in  which  the  select  in- 
formation, clas.sified  and  popularised  in  these  lectures, 
should  be  progressively  infused  in  the  expanding  minds  of 
the  children,  less  as  a task,  than  as  a recreation.  The 
number  of  teachers  of  both  sexes,  who,  in  response  to 
a programme  circulated  by  the  Board,  applied  for  tickets 
to  attend  this  free  cour.se,  was  over  450,  and  most  en- 
couraging was  the  earnest  attention  of  the  audiences, 
for  which  excellent  accommodation  was  kindly  provided 
by  Mr.  Wormell,  M.A.,  head  master  of  the  Cowper- 
.street  Schools.  Of  over  50  candidates  who  inscribed 
their  names  for  the  examinations  held  at  the  conclusion 
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of  the  course,  on  the  evenings  of  May  24th  and  27th, 
only  20  presented  themselves,  but  the  creditable  manner 
in  which  the  great  majority  of  these  answered 
the  questions  selected  for  the  occasion  from  the 
printed  Questionary  by  the  examiner,  Mr.  Wm. 
Hudson,  B.Sc.,  F.C.S.,  showed  that  many  of  the 
absentees  might  probably  have  passed  with  ease. 
The  answer- books  of  the  first  evening,  embrac- 
ing mechanical  and  chemical  physics,  and  chemistry, 
and  those  of  the  second  evening  embracing  natural 
history  and  human  physiology,  were  brought  home 
to  the  Twickenham  Economic  Museum  by  the  ex- 
aminer, who,  after  a careful  scrutiny,  proposed  in  his 
report  that  nine  candidates  shoidd  receive  the  certificate 
of  competency,  and  eight  the  higher  one  of  proficiency, 
and  that  to  the  latter  should  be  awarded  prizes 
amounting  in  the  aggregate  to  £19.  Dr.  Grladstone, 
F.R.S.,  consented  to  preside  at  the  distribution,  which 
was  held  on  the  evening  of  the  19th  inst.,  at  the  office 
of  the  School  Board.  The  examiner  opened  the  pro- 
ceedings by  reading  his  report,  which  he  prefaced  with 
a brief  accoimt  of  the  manner  in  which  I had  been  led, 
stejj  by  step,  to  the  formation  of  a museum  answering 
to  the  household  and  health  requirements  of  the  working 
classes,  to  the  institution  of  elementary  lectures  on  the 
sciences  which  minister  to  those  requirements,  and 
lastly,  to  the  prospective  diffusion  of  this  practical 
knowledge  among  the  rising  generation  of  arti- 
sans through  the  medium  of  the  primary  teachers, 
whose  success  in  acquiring  the  necessary  special 
training,  it  was  the  purpose  of  this  meeting  to 
recognise  and  to  reward.  The  report  having  been 
read,  the  distribution  took  place  amidst  general  satis- 
faction, not  a little  enhanced  by  the  honourable  pro- 
minence attained  by  some  of  the  female  teachers.  Dr. 
Gladstone,  in  an  appropriate  address,  dwelt  on  the 
great  value  of  simple  elementary  scientific  instruction 
for  all  the  children  in  primary  schools. 

My  inability  to  be  present,  in  consequence  of  infirm 
liealth,  was  communicated  to  the  Chairman  in  the  fol- 
lowing letter: — “My  dear  sir, — Public  attention  has  of 
late  been  drawm  to  certain  cases  in  which  specific  sub- 
jects have  been  introduced  into  primary  schools  with 
perhaps  mor<^'  zeal  than  discretion,  aiming  at  mental 
culture  for  i..-.  own  sake,  rather  than  at  any  direct 
and  tangible  benefit  to  be  realised.  I am  therefore 
])articularly  anxious  that  it  should  be  known  that 
the  materials  for  elementary  teaching  contained  in  my 
‘Science  made  Easy’  course,  have,  apart  from  the 
development  of  the  faculties,  a distinct  utilitarian  pur- 
pose, tliat  of  training  the  children  of  the  people  to 
])i-eserve  tiieir  health,  and  husband  their  strength,  to  do 
tlieir  w’ork  cleverly,  and  to  turn  to  the  best  account  the 
r(!sourc«;s  at  their  disposal  in  whatever  position  it  may 
])leaso  God  to  place  them.  Graf  ted  on  the  knowledge  of 
common  things,  which  you  have  so  successively  mingled 
witli  the  ])astimes  of  an  early  age,  the  instruction  I 
advoc;ato  is  intended  to  be  itself  so  entertaining  as  to 
n lievo  jigreeably  the  study  of  the  ‘Three  R’s,’  at  the 
s.imc  tiiiK;  :is  it  renders  more  obvious  their  prospective 
11M<- fulness.” 

Slionld  any  of  your  readers  desire  further  particulars 
of  my  views  coneeniing  the  cautious  and  discriminating 
introduction  of  scientific  instruction  in  elementary 
tc'acliing,  tlieycan,  on  application  to  Mr.  William  Hudson, 
M<'onomic  Museum,  Twickenham,  receive  copies  of  my 
‘ ‘ Huggestions  for  Developing  the  Elements  of  the  Science 
of  Daily  Lifo  in  the  Primary  Schools  of  the  People.” 

Thomas  Twining. 

Twickcidiam,  July  21st,  1880 


NATIONAL  EDUCATION  AND  COLONIAL 
BESOUllCES. 

Iho  vital  national  importance  of  the  question  sub- 
ii.itt<  d to  tlie  Council  of  the  Society  of  Arts,  in  the 
J'  t the  'Joid  in:  t.,  by  Captain  J.  C.  It.  Colomb, 


induces  me  to  add  a very  urgent  appeal  to  the  one  he 
has  so  forcibly  addressed  to  the  Council,  that  it  should 
use  its  great  influence  in  taking  some  steps  in  the 
direction  he  has  indicated. 

There  is  no  country  in  the  world,  whose  inhabitants 
ought  to  possess  a better  knowledge  of  geography  than 
those  of  the  United  Kingdom,  whose  territory  extends 
so  far  and  wide  in  every  quarter  of  the  globe.  But 
until  a recent  period,  comparatively  very  little  was 
done  to  remove  the  vast  ignorance  which  prevailed 
among  the  masses  of  the  people  with  regard  to  one  of 
the  most  important  branches  of  national  education.  I 
entirely  agree  with  Captain  Colomb,  that  it  is  a great 
defect  in  our  educational  system,  that  the  children  of 
those  who  are  being  taught  at  the  public  expense, 
should  be  instructed  more  in  the  “history,  natural 
features,  extent,  resources,  and  government  of  foreign 
States,  than  of  their  own  possessions.” 

Surely  our  national  system  should,  above  all  things, 
include  the  best,  and  most  authentic  information  in  all 
these  points  concerning  our  magnificent  colonies  of 
Canada,  the  Cape,  Australasia,  and  New  Zealand ; as 
well  as  of  all  those  other  splendid  possessions  which  are 
comprised  under  the  rule  of  the  British  Crown.  The 
especial  reason  for  the  rising  generation  being  most 
thoroughly  instructed  in  this  direction,  is  obvious  from 
the  striking  fact  (which  is  too  often  forgotten,  or 
ignored)  that  our  population  is  increasing  in  this  country 
at  the  rate  of  nearly  400,000  per  annum  ; and  that  the 
pressure  of  this  vast  increase  with  every  decade  is  so 
great,  that  even  under  any  conceivable  circumstancs 
of  what  is  termed  national  prosperity,  it  must  compel 
a large  portion  of  the  future  popnlation  of  these  islands 
to  emigrate,  in  order  to  support  themselves  and  their 
families. 

But  every  family  that  leaves  the  shores  of  the  United 
Kingdom  ought  to  go,  as  a matter  of  course,  to  some 
other  part  of  British,  and  not  foreign  territory.  I am 
persuaded,  the  bulk  of  them  would  do  so,  if  they  knew 
more  than  they  do,  and  were  better  acquainted  with 
the  wonderful  resources  and  large  advantages  of  the 
colonies,  instead  of  directing  their  steps,  as  for  the 
most  part  they  do,  through  want  of  knowledge,  to 
foreign  lands. 

Eeedeeick  Young. 

6,  Queensberry-place,  S.W., 

26th  July,  1880. 


GENEEAL  NOTES. 


Noxious  Vapours  Bill.—Lord  Midleton  called  atten- 
tion in  the  House  of  Lords,  on  the  16th  inst.,  to  the  report 
of  the  Royal  Comtaiesion  on  Noxious  Vapours,  and  to  the 
Bill  of  1 879  (the  provisions  of  which  were  discussed  by  Mr. 
E.  R.  Muspratt,  in  his  paper  read  before  the  Society  on  the 
25th  February  last).  Lord  Enfield,  in  reply,  said  that  the 
recommendations  of  the  Commissioners  might  be  classed 
under  four  heads  : — First,  the  amendment  of  the  alkali 
works ; secondly,  the  extension  of  the  alkali  works ; thirdly, 
the  inspection  of  works  not  already  dealt  with — viz.,  arsenic, 
cobalt,  dry  and  wet  copper  works,  galvanising,  glass,  lead, 
nickel,  salt,  spelter,  tin-plate,  with  certain  other  works— 
these  works  to  be  inspected  and  an  annual  report  to  be  made 
to  the  Local  Government  Board ; and,  lastly,  the  improve- 
ment of  procedure  for  recovery  of  damages.  He  also  ex- 
pressed a hope  that  the  President  of  the  Local  Govemmeni 
Board  would  be  able  to  introduce  early  next  Session  a measure 
to  carry  out  the  recommendations  of  the  Royal  Commission. 


The  summer  meeting  of  the  Institution  of  Me- 
chanical Engineers  will  be  held  atBarrow-in-Fumess,  fron, 
Tuesday,  3id,  to  Friday,  6th  August. 
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AU  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.G. 


PEOCEEDINGS  OF  THE  SOCIETY. 

• 

CANTOR  LECTURES. 

THE  INDIA-EUBBER  AND  GUTTA-PERCHA 
INDUSTRIES. 

By  Thomas  Bolas,  F.C.S. 

LEcmiE  II.— Delivered  February  9,  1880. 

Mechanical  and  Chemical  Purification  of  India- 
ruhher.  Working  of  Unvulcanised  Caoutchouc. 
Formation  of  Blocks,  Sheets,  and  Threads — 
Elastic  Wehhing.  Other  uses  of  Unvulcanised 
Jndia-ruhher. 

The  first  step  in  the  industrial  purification  of  the 
raw  caoutchouc  consists  in  boiling  the  crude 
material  in  water  for  some  hours  ; and  during  this 
process  the  caoutchouc  becomes  so  far  softened 
that  it  can  be  easily  cut  into  slices  by  means  of  a 
knife.  In  actual  practice,  large  covered  rectangular 
tanks  are  employed,  steam  being  injected  in  order 
to  keep  the  water  at  a boiling  temperature.  The 
operation  is  imitated,  for  the  purpose  of  illus- 
tration, by  the  arrangement  you  now  see  on  the 
table.  The  water  in  this  glass  vessel  having  been 


kept  boiling  by  means  of  steam  during  the  last 
two  hours,  these  lumps  of  raw  caoutchouc  are 
tolerably  well  softened ; and  you  will  notice  that 
the  india-rubber  has  become  whitish  from  the 
absorption  of  water.  This  particular  lump 
has  most  likely  absorbed  as  much  as  fifteen  or 
sixteen  per  cent,  of  water.  The  softened  lumps 
are  next  cut  up  into  thickish  slices  by  a long  sharp 
knife,  and  during  this  operation,  the  workman 
throws  aside  any  stones  or  large  particles  of  foreign 
matter  with  which  he  may  meet.  A pair  of  rather 
large  even-speeded  rollers  are  next  brought  into 
requisition  to  crush  the  slices  of  softened  rubber. 
These  rollers  work  in  the  same  horizontal  plane,  or 
nearly  so,  and  are  fluted  on  the  face  by  a series  of 
deep  spiral  grooves,  diamond- shaped  projections 
being  left  between  these.  During  the  operation  of 
crushing  the  india-rubber,  a stream  of  water  is  kept 
running  on  it,  this  water  being  generally  hot  in 
the  case  of  the  first  crushing  operation.  The  first 
pair  of  rollers  reduces  the  caoutchouc  into  the 
form  of  a very  rough  and  broken-surfaced  sheet, 
from  which  many  of  the  mechanical  impurities  have 
been  removed  by  the  crushing  action  of  the  rollers 
and  the  rinsing  action  of  the  water.  The  very  rough 
sheet  produced,  as  above  described,  and  of  which 
a sample  is  before  you,  is  again  washed  by  means 
of  a somewhat  similar,  but  smaller,  pair  of  rollers, 
cut  on  the  face  with  a much  finer  diamond-shaped 
pattern,  and  this  washing  is  continued  until  all 
mechanical  impurities  are  worked  and  washed  out 
of  the  rubber.  Here  are  some  samples  of  ‘ ‘ washed 
sheet,”  and  you  will  notice  the  peculiar  broken 
surface  which  it  presents,  while  by  looking  at  it  in 
certain  lights,  you  will  be  able  to  trace  out  the 
diagonal  pattern  imprinted  by  the  rollers.  The 
engraving  which  I now  project  on  the  screen  will 
give  you  some  notion  of  the  operation  of  washing 
india-rubber  on  a large  scale  (Fig.  7),  and  I will 
now  show  you  a diagram  illustrating  the  manner  in 
which  the  surface  of  a washing  roller  is  cut  (Fig.  8). 
The  cuts  are  made  from  |^th  to  a^th  of  an  inch 
apart,  according  to  circumstances. 
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The  next  thing  is  to  illustrate  practically  to  you 
the  operation  of  washing.  Here  is  a pair  of  fluted 
rollers,  and  on  passing  some  of  the  shces  of 

Fig.  8. 


Koller  of  Washing  Machine. 


softened  rubber  through  them  a few  times,  you  see 
that  the  impurities  are  washed  away  by  the  stream 
of  warm  water  flowing  from  above,  and  the  rubber 
is  agglomerated  into  a kind  of  rough,  irregular 
sheet,  which  I will  pass  round  for  your  inspection. 

The  completeness  with  which  solid  impurities 
are  removed  from  caoutchouc  by  the  operation  of 
washing  is,  at  flrst  sight,  surprising;  but  it  must 
be  remembered,  that  as  soon  as  the  tearing  action 
of  the  rollers  enables  water  to  penetrate  between 
any  foreign  body  and  the  india-rubber,  this  body 
is  in  a fair  way  to  be  carried  off  by  the  stream 
of  water.  The  rubber,  as  it  leaves  the  washing 
rollers,  contains  a considerable  amount  of  water 
locked  up  in  its  pores,  and  in  order  to  remove 
this,  the  washed  sheet  is  taken  to  a stove  or  dry- 
ing room,  where  it  is  hung  up  until  all  moisture 
has  evaporated.  A considerable  loss  occurs  during 
the  operation  of  converting  the  crude  india-rubber 
into  washed  sheet,  this  loss  occasionally  amount- 
ing to  over  one-third  of  the  original  weight  of 
the  material;  and  the  following  Table,  which  is  ex- 
tracted from  a series  of  excellent  articles  on  india- 
rubber  and  gutta-percba,  which  have  recently 
appeared  in  The  Universal  Engineer,  will  give  some 
notion  as  to  the  average  loss  which  various  quali- 
ties of  caoutchouc  are  subject  to  ; — 


Quality  op  Caoutchouc.'* 

Loss  by  "Washing. 


Para 

Negrohead 

Guayaquil  

>> 

Borneo  

Ccara  

African  Ball  

) } 

African  Niger s 

25 

J > 

Madagascar  

African  Tongue 

J J 

The  washed  sheets  of  india-rubber,  considered 
as  sheets,  are  of  no  practical  utility,  for  they  are 
irn'gular  and  full  of  perforations,  but  the  washed 
sheet  rubber  is  the  starting  point  as  regards  most 
of  the  further  developments  of  the  rubber  industry. 
By  the  operation  of  mastication,  the  washed  sheets 
are  worked  up  into  compact  homogeneous 
masses.  The  masticating  machine,  invented  by 
Thomas  Hancock,  consists  of  an  internal  cylinder 
of  metal,  which  revolves  in  a cylindrical  iron 
casing.  The  india-rubber  to  be  masticated,  being 
jflaced  between  the  rotating  cyhnder  and  the 
outer  casing,  becomes  subjected  to  a very  powerful 
mLxing  and  grindirjg  action,  which  ultimately  re- 
duces the  india-rubber  to  a long  solid  lump,  some- 

• L'ingenieui’  Universel  : The  Univei’sal  Engineer.  Diglot 
Journal,  Jlanchcater,  11,  Oxford-road.  Vol.  II.,  page  187. 


thing  like  a sausage.  Here  is  a model  (Fig.  9)  in- 
tended to  illustrate  the  action  of  the  masticating 
machine ; and,  if  I introduce  a little  washed  sheet 
india-rubber,  previously  softened  by  a gentle 
warmth,  and  get  Mr.  Barker  to  turn  the  handle, 
you  will  soon  see  that  it  is  reduced  to  a compact 
form  by  the  continual  rolling  and  kneading  aotiou 
of  the  machine. 

Fig.  9. 


Section  of  Model  used  to  Illustrate  the  Action 
OF  Masticating  Machine. 

The  mastiea+ing  machines  employed  in  actual 
practice  are  large  and  heavy,  being  often  capable  of 
working  as  much  as  200  lbs.  of  caoutchouc  at  a time. 
The  diagram  now  shown  on  the  screen  (Fig.  10) 
represents  the  masticating  machine  as  constructed 
at  the  present  time,  but  the  upper  quadrant  of  the 
outer  casing,  which  is  represented  as  being  open, 
is,  during  the  working  of  the  machine,  partially  or 
completely  closed  by  a series  of  curved  iron  plates 
or  doors,  which  can  be  clamped  down  into  position 
by  the  levers  shown  at  the  lower  part  of  the 
diagrams.  The  weight  of  these  doors  or  traps  is 
balanced  by  a series  of  counterpoises,  so  that  the 
apparatus  can  be  opened  with  facility.  The  central 
cylinder  is  fluted,  so  that  its  section  would  repre- 
sent the  appearance  of  a circular  saw  (Fig.  10),  and 
water-way  passes  through  it  axially,  so  that  the 
great  heat  produced  during  the  mastication  of  the 
india-rubber  may  be  moderated  by  a stream  of 
cold  water. 


Fig.  10. 


The  Masticating  Machine. 


_ During  the  progress  of  the  operation  of  mastica- 
tion, which  may  last  from  four  to  flve  hours,  the 
sausage-like  block  is  occasionally  cut  in  half,  and 
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the  pieces  are  replaced  in  the  machine  in  a reversed 
direction.  Here  is  a piece  of  one  of  the  masticated 
blocks,  and  if  you  examine  this  section  of  it  you 
will  see  how  very  uniform  the  texture  of  the  material 
has  been  rendered  by  the  operation  of  mastication. 
The  masticated  rubber  is  generally  converted  into 
rectangular  blocks  by  being  forced  into  iron  boxes, 
it  being  previously  softened  by  subjection  to  the 
heat  of  steam  at  a moderate  pressure.  When 
thoroughly  cold  and  set,  the  blocks  are  removed 
from  the  iron  moulds.  The  rectangular  blocks 
thus  obtained  are  largely  employed  for  the  manu- 
factm’e  of  the  “ fine-cut  sheets,”  uhich  sheets  are 
extensively  used  in  the  fabrication  of  various  small 
articles  of  caoutchouc.  In  order  to  cut  these  blocks 
into  sheets,  the  block  to  be  operated  upon  is  fitted 
into  a box  attached  to  a sliding  arrangement,  like 
the  bed  of  a planing  machine.  As  the  block  is  led 
forward  by  the  mechanism,  a slice  is  taken  off  by 
a sharp  knife,  which  moves  to  and  fro  at 
the  rate  of  two  thousand  movements  per 
minute,  this  knife  being  kept  wet  by  m^ans  of 
a stream  of  water.  1 he  outer  sheet  having  been 
cut  off,  the  block  is  raised  in  its  box  to  an  extent 
corresponding  to  the  required  thickness,  and  the 
operation  of  cutting  is  then  again  performed  ; the 
raising  and  cutting  being  now  repeated  until  the 
whole  of  the  block  has  been  divided  into  sheets. 
The  feed  of  the  block  up  to  the  knife  is  generally 
at  the  rate  of  about  one  inch  for  each  60  cut,  as 
one  may  perceive  by  counting  the  ribs  on  an 
ordinary  piece  of  cut-sheet  rubber.  Occasionally, 
sheets  are  cut  from  cylindrical  blocks,  the  block 
being  made  to  revolve  slowly  on  a kind  of 
lathe,  while  a rapidly  moving  knife,  attached  to  a 
rest,  cuts  the  cylinder  into  one  continuous  sheet ; 
but  the  method  in  question  does  not  appear  to  find 
much  favour  in  this  country. 

On  the  table  you  will  find  a very  complete 
collection  of  specimens  illustrative  of  the  processes 
I h>ive  alluded  to,  these  Laving  been  kindly  lent 
by  the  Silvertown  Company,  Mr.  Bell,  Messrs. 
Tuck  and  Co.,  Messrs.  Auderoon,  Abbott,  and 
Anderson,  and  others.  In  the  case  of  these  coloured 
cut  sheets,  pigments  are  incorporated  with  the 
caoutchouc.  The  pigments  are  best  incorporated 
by  means  of  the  mixing  rollers,  which  will  be 
de>cribed  in  the  next  lecture,  the  coloured  rubbers 
being  then  masticated;  but  the  masticating 
mnchines  may  be  used  for  the  incorporation  of 
solid  matters  vdth  the  caoutchouc. 

During  mastication,  the  india-rubber  under- 
goes a remarkable  deterioration  or  degeneration, 
especially  as  regards  its  fibrous  or  insoluble  con- 
stituent. India-rubber  during  a thorough  masti- 
cation loses  much  of  its  elasticity  and  strength, 
and  either  dissolves  perfectly  in  cold  naphtha  or 
forms  something  which  is  remarkably  like  a true 
solution.  To  illustrate  the  difference  in  this  respect, 
between  unmasticated  rubber  and  that  which  has 
been  masticated,  I will  put  a slice  of  raw  Para 
rubber,  and  a similar  slice  of  masticated  Para 
rubber,  side  by  side  in  a bottle  of  coal  najjhtha. 
The  former  will  swell,  but  retain  its  form,  while 
the  latter  will  dissolve  in  the  course  of  a few  days.* 
This  kind  of  deterioration,  due  to  masticating, 
renders  the  rubber  eminently  fit  for  the  manu- 

•  At  the  following  lecture  the  bottle  wa.s  shown.  The  raw 
rubber  was  intact,  while  the  masticated  sample  had  dissolved,  with 
the  exception  of  some  traces  of  flocculent  matter. 


facture  of  the  solutions,  or  pastes  employed  in 
making  waterproof  textures,  or  for  other  purposes  ; 
and  the  superior  qualities  of  masticated  rubber  for 
the  preparation  of  solution  were  fully  recognised 
by  Hancock,  when  the  rubber  industry  was  in  its 
infancy.  Although  mastication  alters  the  fibrous, 
or  insoluble  constituent,  in  such  a way  as  to  make 
it  approximate  in  its  nature,  to  the  soft,  or  viscous 
constituent,  there  is  always  a notable  distinction 
between  the  properties  of  a high  quality  of  rubber, 
altered  by  prolonged  mastication,  and  a low  class 
rubber,  such  as  African  tongue. 

Threads  for  elastic  webbing  were  formerly  cut 
from  blocks  of  unvulcanised  rubber ; or  even  from 
the  raw  Para  caoutchouc  itself,  this  latter  course 
being  adopted  in  order  to  avoid  the  deterioration 
due  to  working  or  mastication.  In  the  present 
day,  however,  vulcanised  india-rubber  is  almost 
exclusively  employed  for  the  manufacture  of 
threads  intended  for  use  in  making  elastic  webbing. 
Notwithstanding  this,  what  little  I have  to  say 
regarding  the  cutting  of  threads  I will  say  now, 
as  the  manipulatory  details  are  not  affected  by 
the  vulcanisation  or  non-vulcanisation  of  the 
rubber.  Much  ingenuity  and  skill  has  been 
expended  on  machines  for  cutting  india-ru'>ber 
into  threads,  and  several  systems  have  been 
employed.  Sometimes,  for  example,  a tube  is 
converted  into  a single  length  of  thread  by  one 
spiral  cut;  and  in  other  cases  a long  sheet  or  strip 
is  divided  into  a number  of  threads  by  means  of  a 
set  of  revolving  knives.  Here  is  such  a set  of 
knives,  and  I will  first  illustrate  their  action  to  you 
by  cutting  up  a strip  of  sheet  rubber,  and  then  1 
will  hand  round  the  set  of  knives  for  your  inspec- 
tion. The  sheets  from  which  threads  are  cut  are 
usually  spread  sheets,  the  nature  of  which  will  be 
explained  in  a future  lecture,  although  calendered 
or  lolled  sheets  are  sometimes  employed.  The 
excess  of  the  sulphur  employed  in  vulcanising  the 
rubber  is  generally  removed  by  boiling  the  threads 
in  a six  and  a half  per  cent,  solution  of  caustic 
soda,  for  a period  varying  from  quarter  of  an  hour 
to  one  hour. 

On  the  table  you  will  find  a selection  of  threads, 
and  of  webbing,  manufactured  from  them  ; some 
of  these  threads  being  so  fine  that  eight  thousand 
yards  only  weigh  one  pound. 

India-rubber  threads  have  some  industrial  uses 
of  interest,  apart  from  their  employment  in  the 
manufacture  of  elastic  webbing.  They  are,  for 
example,  employed  instead  of  weights  in  the 
Jacquard  loom  ; as  many  as  three  thousand  being 
occasionally  used  in  one  of  these  marvellous  pieces 
of  mechanism. 

Here  is  a pretty  little  toy,  depending  for  its  action 
on  a wound-up  spring,  formed  of  a thread  of 
caoutchouc.  When  released,  this  spring  actuates 
two  vanes,  arranged  like  the  blades  of  a screw  pro- 
peller, and  away  the  thing  flies,  right  over  your 
heads,  and  it  continues  to  fly  about  until  the  force 
stored  up  in  the  spring  becomes  exhaucted. 
Perhaps  we  may  here  have  the  germ  of  a flying 
machine. 

Later  on  in  the  course  I shall  have  occasion  to 
refer  to  the  production  of  india-rubber  threads  by 
the  process  of  squirting,  this  mode  of  procedure 
consisting  of  the  forcing  of  softened  caoutchouc 
through  a die  or  hole. 

A very  large  number  of  small  articles,  such  as 
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surgical  goods,  tobacco  pouches,  tubes,  and  so 
forth,  are  manufactured  from  the  cut  sheet  rubber, 
and  on  the  table  you  will  find  a considerable 
assortment  of  such  articles,  which  have  been  lent 
by  the  firms  previously  mentioned. 

The  manufacture  of  such  articles  of  cut  sheet  can 
best  be  illustrated,  for  lecture  purposes,  by  a 
demonstration  of  the  process  of  making  the  air 
balloons  which  are  such  favourite  toys  with 
children,  and  which  are  also  extensively  emploj^ed, 
especially  in  Paris,  for  advertising  purposes.  Mr. 
Dugvvell,  of  New~road  East,  has  kindly  brought 
me  a very  extensive  selection  of  these  balloons  and 
of  the  appliances  used  in  their  manufacture,  while 
Messrs.  Anderson,  Abbott,  and  Anderson,  of  Queen 
Yictoria-street,  have  provided  me  with  some  india- 
rubber  balloons  of  an  unusually  large  size. 

Here,  then,  are  some  pieces  of  cut  sheet  rubber, 
and  I will  rub  some  French  chalk  on  one  side  of 
each  sheet.  The  next  step  is  to  arrange  the  sheets 
in  pairs ; the  chalked  surfaces  being  placed 
together  in  each  case.  In  the  next  place,  the 
outer  surfaces  of  each  pair  are  moistened  with 
Avatcr,  and  the  pairs  are  piled  up  together  like  the 
sheets  of  a quire  of  paper — eight  pairs  being 
super-imposed  in  the  present  case.  Here,  then,  is 
a steel  punch,  capable  of  cutting  out  a pear- 
shaped  piece,  corresponding  to  the  unintiated 
balloon,  and  you  see  that  I now  punch  pieces  out 
of  the  pile  of  sheets.  The  moistened  surfaces 
readily  separate  from  each  other,  and  the  result  is 
a number  of  pear-shaped  pieces  of  rubber,  each  of 
these  being  formed  of  two  sheets,  French  chalked 
over  the  surfaces,  which  are  in  contact,  and 
li.irhtly  adherent  round  the  newly-cut  edges.  In 
tlui  next  jdaco  the  sheets  are  separated  at  the  part 
('orrcspondiiig  to  the  neck  of  the  balloon.  At 
this  stage  the  uninflated  air-ball  may  be  con- 
:,id('red  to  have  had  its  first  form  given  to 
it,  but  the  newly-cut  edges  are  very  imperfectly 
adherent,  only  the  extreme  and  inner  angles  of 
those  being  in  contact;  the  major  portion  of  the 
newly-cut  surfaces  being  exposed  to  view  round 
the  edges  of  the  punched-out  pieces.  A rather 
thin  solution  of  india-rubber  in  benzole  is  now 
] tainted  around  these  raw  edges  in  order  to  make 
tlicm  more  adhesive,  after  which  the  centres  of 
each  of  the  two  pieces  of  sheet  rubber  composing 
11n‘  balloon  are  pulled  out  by  the  finger  and  thumb 
of  either  hand.  This  operation  brings  the  adhesive 
edges  of  the  balloon  into  perfect  contact;  they 
adhere,  and  the  balloon  is  finished  as  far  as  con- 
st ruction  is  concerned.  It  is,  however,  usual  to 
sliglitly  vulcanise  articles  which  have  been  manu- 
factured from  the  cut  sheet  rubber,  in  order,  not 
■snly  to  give  theiu  increased  elasticity  and  strength, 

I of  al  r>  to  protect  them  against  the  influence 
I'f  cold,  lieat,  grease,  &c.  Several  methods  of 
vul's-uiisation  an;  available  for  this  purpose,  and 
tlic^e  will  be  discussed  in  the  next  lecture,  but  for 
th(‘  prescTit  I will  just  show  you  how  the  balloons 
can  b(>  vulcanised  by  a momentary  immersion 
in  bi  udphide  of  carbon,  containing  a very  small 
] r<i],o!  tion  of  protochloride  of  sulphur,  one-fourth 
of  a ])cr  cent,  being  sufficient  for  this  purpose  ; 
abhnugh  two  and  a-half  per  cent,  is  a usual  pro- 
]H)rtion  for  general  woik.  The  above  is  the  well- 
Iniown  ( old-curiug  process  introduced  by  Parkes. 
After  nipping,  the  balloons  are  dried  by  a gentle 
' :.y  fovor*  ('  wdth  Fr<  neb  chalk.  They 


are  now  ready  for  inflation,  and  you  see  that  Mr. 
Dugwell  is  busily  engaged  in  the  operation  of 
inflating  a number  of  those  balloons  which  he  has 
brought  with  him,  and  he  intends  to  give  each 
one  of  you  an  opportunity  of  taking  away  one  of 
them. 

Fig.  11. 


Pfleideeee’s  Kxeadixg  Machine  and  Examples  of 
THE  VAEIOUS  MlXEES- 
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Hie  manufacture  of  other  articles  out  of  unvul- 
canised cut  sheet  is  so  analogous  to  the  making 
of  the  air  balls,  that  I need  not  specially  illustrate 
the  processes ; but  I may  mention,  that  although 
these  articles  are  generally  vulcanised  by  the  cold 
process  after  they  are  made,  the  vulcanising  action 
is  principally  confined  to  the  surface,  so  that  these 
partially  vulcanised  articles  are  more  or  less  liable 
to  become  rigid  by  the  action  of  cold. 

Solutions  of  india-rubber  have  very  many  im- 
portant uses,  and  they  may  vary  in  consistency 
from  stiff  pastes  to  limpid  fiuids,  according  to  the 
proportion  of  rubber,  its  condition,  and  the  nature 
of  the  solvent  employed.  A pasty  solution  or 
dough,  containing  about  20  per  cent,  of  masticated 
rubb^er,  dissolved  in  or  incorporated  with  benzole 
or  coal  naphtha,  is  used  in  the  industrial  arts  for  a 
variety  of  purposes.  It  is  employed  extensively  as 
a cementing  material,  and  answers  very  well  as  a 
mounting  medium  for  photographs,  or  for  the 
repair  of  certain  articles  of  india-rubber,  while  a 
textile  fabric  can  be  rapidly  and  easily  rendered 
waterproof  by  being  imbued  with  this  substance. 
Such  a paste  or  solution  is  usually  prepared  by 
allowing  the  rubber  to  swell  in  the  benzole  or 
solvent,  and  then  kneading  the  product  by 
means  of  a suitable  machine.  A very  excellent 
apparatus  for  this  purpose  is  the  kneading  and 
mixing  machine  invented  by  Mr.  Pfleiderer.  One 
of  these  ingenious  machines  is  in  action  on  the 
table,  and  by  its  side  is  a set  of  the  variously 
formed  mixers  which  are  sent  with  the  apparatus 
(Figs.  11,  12,  13,  14). 

By  the  evaporation  of  a solution  of  india-rubber 
in  such  a solvent  as  carbon  disulphide  or  chloro- 
form, a very  delicate  and  pure  film  of  caoutchouc 
may  be  obtained ; and  here  is  such  a sheet  of  rubber, 
prepared  by  allowing  the  solution  to  dry  on  a 
levelled  glass  plate.  Mr.  Forster,  of  Messrs.  Cow 
and  Co.,  has  utilised  this  principle  in  the  produc- 
tion of  india-rubber  gloves,  of  extreme  tenuity  and 
imiformity  of  thickness.  These  gloves  are  formed 
by  repeatedly  dipping  a kind  of  last,  or  mould,  into 
a solution  of  rubber,  and  vulcanising  the  film  left 
on  drying,  by  means  of  the  cold  process.  By 
repeated  operations,  any  required  thickness  of 
rubber  can  be  built  up.  These  gloves,  some  pairs 
of  which  I will  hand  round  for  inspection,  are  so 
thin,  that  a surgeon  may  wear  them  while  perform- 
ing an  operation,  in  order  to  protect  himself  from 
possible  blood  poisoning  ; or  a photographer  may 
employ  them  to  prevent  the  staining  of  his  hands 
by  the  salts  of  silver  which  he  employs. 

Unvulcanised  caoutchouc  is  employed  in  the 
fabrication  of  the  valuable  cement,  known  as 
marine  glue,  this  being  made  by  melting  together 
one  part  of  india-rubber,  previously  softened  by,  or 
dissolved  in  coal  naphtha,  and  two  parts  of  shellac. 


MISCELLANEOUS. 


r.VNDERMlTE : A NEW  BOBACIC  MINERAL. 

By  C.  G.  Warnford  Lock. 

Borax  (bi-horate  of  soda)  is  one  of  the  most  useful 
and  valuable  natural  salts,  and  a sufficient  supply  of  it 
is  essential  to  the  existence  of  an  important  manufacture 
— po’tery,  besides  being  eminently  adapted  to  manv 


other  uses.  The  production  of  borax  has  long  been 
inadequate  to  the  demand,  and  has  favoured  the  utilisa- 
tion of  native  boracic  acid,  and  borates  of  lime, 
of  magnesia,  and  of  lime  and  soda.  Our  markets  are  at 
present  supplied  from  distant  and  diverse  sources. 
Borax  comes  principally  from  Tibet,  and  other 
trans-Him&layan  territories,  on  the  one  hand,  and 
from  California  on  the  other ; with  very  small  oc- 
casional contributions  from  Peru  and  Chili.  Boracic 
acid  is  commercially  produced  only  in  Tuscany,  and  is 
consumed  chiefly  in  Continental  Europe.  Borates  of 
lime,  and  of  magnesia,  have  not  hitherto  been  shipped 
in  any  quantity  to  this  country.  All  these  products  I 
have  described  at  length  in  the  article,  “Borax,”  in 
‘ ‘ Spon’ s Encyclopaedia.  ’ ’ I have  now  to  deal  with  a new 
commercial  borate,  which,  on  the  score  of  geographical 
position,  abundance,  cheapness  of  working,  and  easy 
manipulation,  is  certainly  destined  in  a great  measure 
to  rule  the  markets  of  Europe,  and  particularly  of  Great 
Britain.  The  new  field  lies  on  the  Tchinar-sou,  a small 
stream  feeding  the  Rhyndacus  river,  whose  outlet  is  in 
the  Sea  of  Marmora,  near  the  port  of  Panderma,  on 
the  Asiatic  shore.  It  embraces  the  villages  of 
Sultan -Tchair,  Yildiz,  and  Omerli,  and  the  guard- 
house of  the  Demircapon  pass.  The  area  of  the  field  is 
computed  at  over  13,300  acres  (20  square  miles).  Its 
eastern  confine  nearly  abuts  upon  the  Rhyndacus,  which 
has  been  navigated  by  steamers  up  to  a point  called 
Balakeser.  A company  has  been  formed  for  deepening 
and  improving  the  stream,  and  a railway  has  been  pro- 
jected from  Panderma  to  Balakeser.  The  wagon-road 
has  hitherto  been  utilised  for  transporting  the  mineral, 
the  distance  from  Panderma  to  the  western  edge  of  the 
field  being  about  40  English  miles.  The  port  of 
Panderma  is  regularly  frequented  by  local  steamers, 
and  offers  every  convenience  for  shipping. 

The  field  is  situated  in  a basin  of  Tertiary  age,  sur- 
rounded by  volcanic  rocks,  which  vary  from  granite  on 
the  east  to  trachyte  on  the  north,  and  columnar  basalt 
on  the  west  ; several  basaltic  hills  and  dykes  pro- 
trude in  different  portions  of  the  basin,  and  the 
presence  of  hot  and  mineral  springs  further  testi- 
fies to  the  volcanic  influences  which  have  been 
at  work,  and  in  which,  doubtless,  originated  the 
boracic  mineral.  The  latter  occurs  in  a stratum  at  the 
bottom  of  an  enormous  bed  of  gypsum,  its  greater 
specific  gravity  probably  impelling  it  downwards  while 
the  whole  mass  was  yet  in  a soft  state.  Several  feet  of 
clay  cover  the  gypsum  bed,  which  is  here  60  to  70  feet 
thick,  though  in  places  it  attains  to  double  that  thick- 
ness. The  boraciferous  stratum  varies  in  depth : it  has 
been  proved  for  a vertical  distance  of  45  feet.  The 
mineral  exists  in  closely -packed  nodules,  of  very  irregular 
size  and  shape,  and  of  all  weights  up  to  a ton.  Von  Rath 
has  named  it  Pandermite,  from  the  port  of  shipment. 
In  outward  appearance,  it  closely  resembles  a snow- 
white,  fine-grained  marble.  Chemically  speaking,  it  is 
a hydrous  borate  of  lime,  its  composition  being  expressed 
by  the  formula  2 Ca  O,  3 B2  O3,  3 H2  O:  in  other 
words,  it  consists  of  boracic  acid,  55 ’85  per  cent. ; lime, 
29-78  per  cent.  ; and  water,  14'36  per  cent.  Its  rich- 
ness in  boracic  acid  is  at  once  apparent,  and  places  it 
high  above  other  commercial  borates.  Thus  ordinary 
borax  (borate  of  soda)  contains  only  36-58  per  cent,  of 
the  acid  ; boro-calcite  and  boro-natro-calcite  (borates 
of  lime,  and  of  lime  and  soda)  vary  from  8^  per  cent, 
up  to  46  per  cent.,  and  average  about  40  per  cent. 
Boracite  and  stassfurtite  (borates  of  magnesia),  con- 
taining respectively  about  63  per  cent.,  and  60|  per 
cent.,  alone  surpass  it  in  this  respect,  and  they  can. 
hardly  be  deemed  commercial  minerals.  After  very 
simple  preparation,  pandermite  can  be  directly  applied 
as  a flux,  and  is  more  economical  than  borax  for  this 
purpose,  thanks  to  its  larger  proportion  of  boracic  acid. 

An  outcrop  of  the  mineral  was  discovered  by  a 
foreigner  some  years  since,  and  the  bed  was  secretly 
worked ; small  shipments  were  occasionally  made  to 
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Europe,  under  the  denomination  of  plaster  of  Paris, 
thus  keeping  the  matter  hidden,  and  at  the  same  time 
avoiding  the  payment  of  dues  and  duties.  The  Ottoman 
Government  has  since  been  apprised  of  these  irregu- 
larities, and  has  taken  energetic  measures  to  correct 
them-  More  recently,  it  has  granted  a comprehensive 
concession  to  a party  of  British  residents,  who  are 
setting  to  work  to  develop  the  property.  The  district 
enjoys  the  great  advantage  of  being  under  British  pro- 
tection. The  workings  were  at  first  placed  under  that 
section  of  the  Reglement  des  Mmes  relating  to  quarries,  but 
have  since  been  transferred  to  the  section  regulating 
mines  proper.  Steps  are  being  taken  to  open  up  the  deposit 
in  a systematic  manner,  by  first  sinMng  a number  of 
bore-holes — as  has  been  done  with  the  kainit  beds  at 
Stassfurt — to  ascertain  the  points  of  greatest  develop- 
ment in  the  basin.  The  locality  possesses  a healthy 
climate,  except  in  the  autumn,  when  there  is  some  ague. 
Labour  is  very  cheap  and  abundant,  Turks,  Circassians, 
Tartars,  Armenians,  Greeks,  and  Italians  being  obtain- 
able from  the  neighbouring  villages.  There  is  a supply 
of  water  ; oak  and  fir  timber  may  be  procured  at  six  to 
seven  miles  distant ; and  scrub  for  fuel  covers  the 


surrounding  hills. 

The  actual  cost  of  the  mineral,  as  now 

worked,  is  as 

follows : — 

Parks  per  oke. 

Raising  and  dressing  (exclusive  of  cost  of 

tools)  

....  10 

Transport  to  Panderma  

Customs  duty,  1 per  cent,  ad  valorem 

1 

• • 2 

Management  and  other  charges 

....  2i 

22 

Per  ton. 
£ s.  d. 

At  795-^  okes  per  ton,  and  128^  piastres  per 
£ sterling  (1  piastre  = 40  paras),  this  will 


equal  38  3 

To  this  must  be  added  Government  royalty, 

5 per  cent,  ad  'lalorem,  say 0 5 0 

Contingencies 010  0 

Freight  and  insurance 015  0 


Making  the  total  cost,  “c, /,  ande”  ..  ..  £4  18  3 

The  present  values  of  the  boracic  products  now  in  the 
market  vary  from  £46  to  £60  per  ton,  according  to 
quality  ; the  lowest  figure  ever  reached  has  been  about 
£20  a ton,  at  which  price  the  demand  would  immensely 
increase. 


LAND  CULTIVATION  IN  SHIEAZ  (BUSHIEE). 

A village,  with  an  area  of  land  sufidcient  for  sowing 
18,000  to  20,000  maunds  of  grain  (one  maund  being  equal 
to  62'  lbs.)  is  valued  at  60,000  krans,  the  krans  being 
equivalent  to  ll|d.  Government  taxation  on  such  a 
village  would  be  about  2,500  krans  per  annum,  which  is 
considered  to  be  more  or  less  reasonable.  This  area  is 
divided  into  three  parts,  of  which  one  part  only  is  culti- 
vated during  tlie  year,  the  other  two  being  allowed  to 
remain  fallow,  awaiting  their  turn  for  cultivation  in 
subsequent  years.  The  “ shatwee,”  or  autumn  sowings 
for  the  year,  in  such  a village,  necessitate  the  outlay 
of  seed  in  the  following  proportion: — Barley,  2,000 
maunds,  and  wheat,  4,000;  while  the  “saifee,”  or  spring 
sowings  arc— for  rice,  400 maimds ; maize,  200;  cotton, 
200  , and  sesame,  &c,,  100. 

The  out-turn  of  “ shatwee  ” sowing,  is  ten  fold  in  a 
good  year,  and  five  fold  in  a bad  one ; rice,  thirty  fold 
dui-iug  a ])rosperous  year,  and  ten  fold  during  an  unfor- 
tunate one  ; maize,  fifty  fold  diming  a good  year,  and 
twenty  fold  during  a bad  one.  Irrigation  may  be 
natural,  sucli  as  by  rivers  and  springs,  or  artificial,  by 
means  of  kanats.  A kauat  is  invarialDly  private  pro- 


perty, appertaining  to  the  village,  and  invoking  au  1 
annual  expenditure  of  500  krans  to  keep  it  in  repair. 

If  the  village  happens  to  be  irrigated  by  a river,  the 
proprietor  of  that  village  has  to  pay  his  share  of  the 
watercourse  leading  to  his  lands  ; if  irrigated  by  a 
spring,  disputes  very  frequently  arise  on  account  of 
proprietors  of  other  villages  attempting  to  draw  away 
more  water  than  is  their  due.  One  village  should  enter- 
tain 40  ryots,  irrespective  of  their  families  and  strangers, 
and  have  20  pairs  of  beasts  of  bimden,  or  40  oxen.  The 
ryots  find  themselves  altogether.  The  out-turn  is  divided 
into  three  parts — one -third  for  the  ryots  and  two -thirds 
for  the  proprietor  ; if  the  proprietor  should  wish  to  bring 
his  share  of  the  produce  to  town,  he  must  defray  the 
expenses  of  the  carriage.  All  taxes  on  the  land  and 
water  are  paid  by  the  proprietor,  the  amount  of  which, 
in  most  cases,  varies  in  proportion  to  his  position,  for  he 
either  manages  to  pay  the  taxes  according  to  the  ancient 
Government  “ toomar  ” (tariff),  which  is  generally  on  a 
low  scale,  or  contrives  to  lessen  a certain  amount  from 
the  new  and  higher  rate  of  taxation,  the  deficiency  in 
the  latter  case  being  burthened  on  the  revenues  of  a 
neighbouring  village,  the  proprietor  of  which  may 
be  less  influential.  Taxation  on  villages  is  very 
irregular,  and,  in  most  cases,  extremely  oppressive. 
Wealthy  and  prosperous  villages,  worth  about  50,000 
krans,  are  known  to  pay  300  to  500  krans  a year, 
whereas  smaller  and  less  prosperous  ones  are 
subjected  to  a payment  of  10,000  to  12,000  krans  1 
annually.  In  the  latter  case,  the  owner  necessarily  is 
a ruined  man,  and  always  in  trouble  with  Government, 
whose  officials  are  liberal  with  the  bastinado  and  im- 
prisonment for  default  of  payment.  Unless  the  pro- 
prietor is  a really  influential  man,  or  a “ moola,”  or  a 
“mojtehid,”  it  is  not  at  all  profitable  to  be  a farmer 
in  Persia.  The  difiBculties  experienced  by  a pro- 
prietor are  as  follows : — Want  of  protection  against  the 
robberies  of  the  ryots  ; the  heavy  Government  taxation ; 
and  the  constant  and  false  claims  set  up  against  thO| 
property.  This  last  is  a characteristic  feature  in  Persia, 
especially  as  there  is  no  law  for  the  punishment  of  a 
false  claimant.  Many  honu-fide  landowners  have  been 
utterly  ruined  by  these  false  claims,  and  they  are  always 
tolerated  by  the  Government  and  priesthood,  as  it  con- 
stitutes a sure  source  of  income  to  them.  The  taxes  are, 
paid  in  kind  on  the  “ shatwee  ” sowings,  and  in  cash! 
on  the  “ saifee  ” sowings. 

There  are  two  classes  of  ryots — one  called  the  “ ryot- 
i-padishah,”  who  pay  only  “ sarmardy,”  or  poll-tax, 
and  no  change  of  residence,  to  however  great  a distance! 
from  his  original  place  of  abode,  will  exempt  him  from, 
the  levy  of  that  tax.  The  other  class  pays  no, 
“ sarmardy,”  but  a sum  of  about  20  krans  is  annually 
taken  from  each  ryot  towards  the  maintenance  of; 
Government  sowars,  &c.,  but  in  many  instances! 
where  the  ‘‘  kedkhoda,”  or  the  landlord,  possesses, 
any  influence,  this  payment  is  successfully  resisted, 
the  actual  taxation  on  the  land  and  cultivation, 
however,  being  payable  by  the  owner.  The  pro- 
prietor provides  for  the  seed ; labour  during  cultiva- 
tion, up  to  collection,  after  harvest  is  undertaken  by  the 
ryots. 

A “ motesadee  ” (overseer)  is  entertained  by  the 
proprietor,  receiving-  as  his  salary  3 per  cent,  on  the 
produce.  A “kedkhoda”  is  also  appointed  by  the; 
proprietor,  taking  5 per  cent.  ; this  person  is  obliged  to 
entertain  the  proprietor  whenever  he  calls  at  the  village, 
his  expenses  incurred  for  the  occasional  entertainment' 
of  the  owner  and  his  servants  may  amount  to  30  tomans! 
annually,  one  toman  being  equal  to  9s.  3 id.  A syste- 
matic spoliation  is  carried  on  by  the  ryots,  both  during’ 
the  season  for  sowing  and  gathering  in  the  harvest,  and 
it  is  almost  impossible  for  the  farmer  to  check  these’ 
robberies,  or  to  ascertain  the  exact  quantity  of  his 
harvest. 

The  agricultural  instruments  principally  in  use  are 
1 the  ‘ ‘ khish  ’ ’ (plough) , ‘ ‘ borre  ’ ’ (a  machine  consisting! 
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of  sharp -edged  discs,  used  for  separating  grain  from 
husk),  ‘‘aubsee”  ('vviunoAving-fork),  ‘-daus”  (sickle), 
“khoor^”  (sack),  “beel”  (spade),  two  or  three  sieves, 
“ jawal  ” (pannier),  and  ropes.  A supply  of  at  least 
50  krans  worth  of  implements  being  required  for  each 
“ gao  ” is  firmished  by,  and  appertain  to,  the  ryots. 
Two  himdred  krans  may  be  taken  as  an  approximate 
estimate  of  the  annual  expenses  of  a ryot  and  his  family ; 
in  no  case  does  the  value  of  his  furniture,  consisting  of 
copper  utensils,  a couple  of  inferior  carpets,  a few 
earthen  jars,  beer  or  soda  water  bottles,  exceed  20 
tomans. 

A proprietor  is  often  obliged  to  construct  a wall  round 


the  village,  with  a gate  and  a tower  or  two.  The  ryots 
build  their  own  quarters,  and  at  their  own  expense. 
Each  ryot  invariably  undertakes  a small  amount  of  cul-. 
tivation  on  his  own  private  account,  which  is  called 
“kh-5ssoe,”  and  in  which  the  proprietor  has  no  share 
whatever. 


TRADE  OF  INDIA. 

The  following  corrected  figures  of  the  trade  of  India 
for  1879-80  have  been  received,  and  are  compared  with 
those  for  the  three  preceding  years - 


1870-7. 

1877-8. 

1878-9. 

1879-80. 

Jraports  : — 

Merchandise  

£ 

35,367,177 

11,436,118 

£ 

39,326,003 

17,355,460 

£ 

36,566,195 

7,056,748 

£ 

39,733,710 

11,654,895 

Treasure  

Total  Irnpnrta  . , 

46,803,295 

56,681,463 

43,622,943 

51,388,605 

Exports : — 

Merchandise  

60,961,632 

3,942,580 

65,185,713 

2,155,136 

60,893,611 

3,89o,545 

67,168,861 

1,928,828 

Treasure  

Total  Exports 

64,904,212 

67,340,849 

64,789,156 

69,097,689 

Total  Private  Trade  

111,707,507 

124,022,312 

108,412,099 

120,486,294 

Excess  Exports  of  Merchandise  

25,594,455 

7,493,538 

25,859,710 

15,200,324 

24,327,416 

3,161,203 

27,435,151 

9,726,067 

Excess  Imports  of  Treasure . . 

Net  Excess  Exports  of  Private  Trade  

18,100,917 

10,659,386 

21,166,213 

17,709,084 

Net  Excess  Imports,  including  Government  transactions 

16,167,038 

8,613,679 

20,062,399 

16,427,858 

It  may  be  interesting  to  compare  with  the  surplus 
exports  the  amount  of  Council  Bills  drawn  on  India, 
taken,  for  the  sake  of  uniformity  with  the  trade  figures, 
at  the  nominal  rate  of  2s.  the  rupee:  — 1876-7, 
£14,857,512;  1877-8,  £11,698,500;  1878-9,  £16,912,361 ; 
1879-80,  £18,350,000. 

Taking  the  four  years  together,  the  excess  exports 
aggregated  £61,270,974,  and  the  Council  Bills 
£61,818,373,  being  thus  nearly  equal.  It  may  be 
noticed  that  imports  of  cotton  goods  recovered  from  the 
■depression  from  which  they  had  sutfered  in  the  previous 
year,  the  figures  being — 1877-8,  £20,172,716;  1878-9, 
£16,906,556  ; 1879-80,  £19,052,548  ; whde  exports  of 
jaw  cotton  showed  a great  advance,  as  follows : — 1877-8, 
£9,383,534;  1878-9,  £7,913,046;  1879-80,  £11,146,503. 
The  value  of  opium  exports  was — 1877-8,  £12,374,355  ; 
1878-9,  £12,993,979  ; 1879-80,  £14,323,314.  In  wheat 
there  was  some  recovery — 1877-8,  £2,856,990  ; 1878-9, 
£513,778;  1879-80,  £1,121,014;  and  in  jute  a con- 
tinued expansion  — 1877-8,  £3,518,114  ; 1878-9, 

£3,800,426;  1879-80,  £4,370,032.  Exports  of  tea  de- 
cUned— 1877-8,  £3,044,571 ; 1878-9,  £3, 138,423 ; 1879-80, 
£3,051,020.  "VVliile  the  quantity  of  tobacco  exported 
declined  from  13,723,660  lbs.  to  11,412,095  lbs.,  the 
value  rose  from  £126,322  to  £129,810.  The  quantity 
was  about  the  same  as  in  1877-78^  hut  the  value  greater 
by  £36,000. 


GREENWICH  OBSERVATORY. 

The  last  report  of  the  Astronomer-Royal  to  the  Board 
of  Visitors  (June  5,  1880)  contains  the  usual  account  of 
the  present  state  of  the  Royal  Observatory,  divided 
imder  17  heads.  The  printing  of  the  observations  has 
been  f^r  some  years  gradually  falling  more  and  more 
into  arrear,  but  arrangements  have  now  been  made 
for  accelerating  the  rate  of  printing,  and  it  is 
hoped  that  eventually  the  volume  for  each  year 
may  be  completed  before  the  end  of  the  year  next  fol- 
lowing. The  calculations  of  the  Transit  of  Venus, 
1874, 'are  being  proceeded  with,  and  128  pages  of  the 
observations  are  now  in  type,  which  contain  the  text 
and  the  greater  portion  of  the  tabular  part  of  the 
Honolulu  work.  Sir  George  Airy  concludes  his  report 
with  the  following  general  remarks: — “The  deter- 
mination of  places  of  stars,  sun,  moon,  and  planets 
was  handed  down  to  me  from  my  predecessors ; 
it  has  in  various  ways  been  much  extended.  The 
magnetic  and  meteorological  observations  (the  first 
originating  with  myself,  the  second  partly  with  the 
movement  introduced  by  the  Royal  Society,  and  partly 
with  myself)  constituted  a distinct  branch  of  science, 
having  this  property  in  common  with  the  original 
astronomical  work^  that  it  is  incessant  and  regular. 
The  much  later  irf^bduction  of  photographic  and 
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spectroscopic  astronomy,  established  at  the  instance 
of  the  Board  of  Visitors,  and  carried  on  -vvitb  vigour  and 
regularity,  has  created  a third  department.  All  these 
departments  appear,  at  present,  to  be  working  efficiently 
and  well.  But  I can  easily  imagine  circumstances 
which  would  interfere  materially  with  the  successful 
continuation  in  one  place  of  this  triplicate  series  of 
observations.  Though  I think  this  possibility  of  partial 
failure  worthy  of  the  contemplation  of  the  visitors,  yet 
I do  not  see  any  necessity  for  action  of  any  kind  at  the 
present  time.” 


LONDON  WATER  SUPPLY. 

The  following  proposal  to  supply  the  metropolis  with 
water  from  Bala  Lake,  in  North  Wales,  has  been  sub- 
mitted to  the  Secretary  of  State  for  the  Home  Depart- 
ment by  Mr.  J.  W.  Welborne  for  consideration  by  the 
Committee  of  the  House  of  Commons  now  sitting : — 

The  water  of  Bala  Lake  has  been  carefully  tested  and 
proved  to  be  equal  in  purity  to  the  water  of  Loch 
Katrine,  and  ample  in  quantity  for  the  supply  of  the 
metropolis.  It  is  also  probably  sufficient  for  the  towns 
en  route.  The  country  adjacent  is  sparsely  populated, 
and  a few  mountain  sheep  and  grouse  constitute  the 
occupants  of  the  surrounding  hills,  hence  there  is  a 
minimum  of  possible  pollution.  The  rainfall  registered 
at  Bala  for  the  year  1876  was  52 ’69  inches,  which  is 
about  the  average  rainfall  there.  The  lake  is  nearly 
four  miles  long  by  three  quarters  of  a mile  wide,  cover- 
ing 1,100  acres.  The  water- shed  of  the  district  contains 
35,392  acres,  or  55  square  miles,  this  with  the  Bala 
register  of  rainfall  would,  after  deducting  10  per  cent, 
for  absorption,  give  37,040,000,000  gallons  per  year,  or 
104,000,000,  per  day.  But  inasmuch  as  Bala  lies  on  a 
level  with  the  lake,  the  register  of  the  rainfall  there 
does  not  represent  the  rainfall  of  the  district.  On  the 
surrounding  mountains  the  rainfall  is  probably  twice 
as  much  as  in  the  valley,  which  will  leave  a large 
surplus  for  supply,  after  giving  compensation  to  the 
river. 

The  lake  is  553  feet  above  Trinity  high  mark,  and 
300  feet  above  Stanmore,  where  it  is  proposed  to  make 
the  reservoirs.  By  embanking  the  lake  5 feet,  and 
drawing  down  2 feet  below  the  present  level,  sufficient 
water  can  be  impounded  to  supply  104,000,000  gallons 
daily,  for  thirty- seven  days  without  any  rainfall. 
Should  further  supply  be  required  50,000,000  gallons 
per  day  can  be  obtained  from  the  River  Vymwy  which 
is  situated  on  the  lines  of  route  to  the  metropolis. 

It  is  proposed  to  convey  the  water  from  Bala  through 
a series  of  iron  pipes  sunk  to  a depth  sufficient  to  pro- 
tect them  from  the  action  of  the  frost,  along  the  sidings 
of  the  Great  Western  Railway  to  Stanmore,  where  the 
reservoirs  should  be  on  a scale  adapted  to  provide  for  a 
storage  of  water  equal  to  forty  days’  supply.  These 
should  consist  of  one  or  more  large  reservoirs  and 
ten  smaller  ones.  The  large  reservoirs  would  be  capable 
of  holding  three  thousand  million  gallons,  or  30  days’ 
would  be  lined  with  brick  or  stone.  The 
Icn  smaller  ones,  lined  with  white  glazed  brick,  would 
each  be  calculated  to  contain  100  million  gallons.  The 
space  required  for  those  reservoirs  would  be  500  to  600 
acres,  for  the  large  ones  according  to  depth,  and  25  acres 
for  each  of  the  smaller  ones.  The  water  would  be 
delivered  into  the  large  reservoirs  as  pure  as  its  source, 
thence  it  would  pass  through  a system  of  filtration  of 
approved  character  into  the  smaller  reservoirs  in  a 
condition  of  absolute  purity.  These  reservoirs  being 
250  feet  above  the  Bank  of  England,  the  water  on 
reaching  London  would  be  conveyed  through  the 
existing  mains  of  the  water  companies  at  high  service 
level. 

General  Remarks. 

Had  Bala  Lake  existed  at  Stanmore  instead  of  North 


Wales,  it  would,  doubtless,  long  ago  have  formed  the 
source  of  the  London  water  supply.  If  it  is  approvec 
as  a source  of  supply,  it  is  simply  an  engineering  ques- 
tion how  to  convey  the  water  for  the  use  of  the  metro- 
polis free  from  pollution  in  the  most  effectual  anc 
economical  way.  By  adopting  the  sidings  of  the  Greal 
Western  Railway  as  the  route,  the  following  advan-i 
tages  would  be  obtained. 

1.  The  right  of  way  for  almost  the  entire  route  woulc]( 
be  secured  by  one  negotiation. 

2.  Land  otherwise  of  no  value  would  be  utilise’ 
without  detriment  either  to  it  or  to  the  property  of  t', 
railway  company. 

3.  All  the  plant  required  would  be  delivered  by  ti. 
railway  company  at  the  places  where  it  would  be  laid. 

4.  The  telegraph  system  would  be  available  in  cas< 
of  any  accident  to  the  pipes. 

5.  There  would  be  great  saving  in  the  time  requirec 
for  the  construction,  and  also  great  saving  in  the  cost. 

By  making  the  reservoirs  at  Stanmore  a sufficien 
level  would  b^e  obtained  to  supply  the  high  service  t( 
London  without  pumping,  the  cost  of  which,  at  present 
with  filtration,  is  about  £100,000  (one  hundre( 
thousand  pounds)  per  annum.  By  the  use  of  whit' 
glazed  bricks  for  the  lining  of  the  smaller  reservoirs 
facilities  for  quickly  and  thoroughly  cleansing  theu 
would  be  obtained.  In  short,  pure  water  would  b' 
delivered  from  them  as  from  a china  basin. 


SAPPHIRE  MINES  OF  SIAM. 

The  commercial  report  by  the  acting  British  Consul 
General  in  Siam  for  the  year  1879,  quoted  in  the  Thar 
maceutical  Journal,  contains  the  following  informatio: 
upon  the  sapphire  mines : — 

The  year  1879  will  long  be  memorable  in  the  province 
of  Battambong  and  Chantaboon  for  the  discovery  o 
valuable  sapphire  mines  and  for  the  great  influx  o 
foreigners,  chiefly  from  British  and  Independeu 
Burmah,  to  work  them.  There  have  long  been  mines  o 
inferior  value  in  this  neighbourhood,  and  about  fiv 
years  ago  new  mines  were  discovered  by  a native  huntei 
Being,  however,  in  a very  remote  and  secluded  positior 
it  was  some  time  before  the  fame  of  the  new  mine 
spread  to  the  Burmah  and  Indian  gem  traders  and  miners 
Some  individual  diggers,  however,  having  found  thei 
way  to  the  mines,  and  having  returned  to  Rangoon  an 
Calcutta  with  the  proceeds  of  their  work,  realised  ver 
large  sums,  and  a rush  for  the  new  mines  commence' 
and  continued  throughout  the  last  year,  during  whic! 
many  thousands  of  British  subjects  passed  throug 
Bangkok  from  British  Burmah  on  their  way  to  the  mines 
The  arrival  of  these  large  bands  of  armed  stranger 
caused  considerable  alarm  among  the  natives  of  Chanta 
boon  and  Battambong,  who  could  scarcely  be  persuade 
that  the  country  was  not  invaded  once  more  by  the  ol 
hereditary  enemies  of  Siam,  the  Burmans  and  Peguans 
The  miners,  however,  by  their  peaceable  behaviom 
restored  confidence,  and  the  country  people  soon  wer 
glad  to  sell  them  all  lands  of  provisions  at  enhance 
rates.  \ 

The  miners,  in  their  haste  to  become  rich,  disregardel 
all  considerations  of  health,  and  immense  numbers  dielj 
from  jungle  fever.  The  Toung-thoos  from  Peguprovep 
the  most  capable  of  standing  the  climate,  and,  man^ 
having  made  money  and  returned  successful  to  theili 
homes,  the  rush  continued  unabated  for  a long  timeii 
but  now  the  great  mortality  is  beginning  to  tell,  an 
the  broken  health  and  emaciated  appearance  of  most  €[■ 
those  who  return  will  check  the  eagerness  of  others  tf 
try  their  fortunes  in  this  fever-stricken  district. 

The  governor  of  the  province  has  hitherto  levied  2 
ticals  (5s.  7^d.)  from  every  man  working  at  the  minef 
and  this  is  cheerfully  paid.  Good  order  has  hitherti 
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been  maintained,  and  the  governor  has  appointed  a 
British  subject,  named  Kam  Sai,  to  act  as  headman  and 
to  collect  the  Licence  duty. 

The  Siamese  authorities  do  not  regard  with  entire 
complacency  this  conveyance  from  their  soil  of  these 
valuable  gems  without  payment  of  royalty.  No  definite 
proposition  has,  however,  yet  been  made  to  impose  any 
other  than  the  licence  tax  above  mentioned.  There 
would  propably  be  foimd  considerable  difficulty  in 
collecting  any  sort  of  ad  valorem  duty.  As  it  is,  the 
iscovery  of  the  most  valuable  stones  is  kept  as  secret 
s possible  by  the  fortimate  finders,  and  should  any 
i valorem  duty  be  attempted  to  be  imposed,  the  tax- 
gatherer  would  probably  be  defeated  by  craft  or 
force. 

One  of  the  miners  who  was  in  Bangkok  on  his  return 
from  the  diggings,  a poorly- clad  and  miserable  looking 
individual,  on  being  applied  to,  produced  a few  small 
stones,  and,  after  a great  deal  of  coaxing,  was  induced, 
with  many  precautions,  to  give  us  a private  view  of  his 
great  prize,  which  was  a very  large  sapphire  in  the 
rough,  which  he  valued  at  20,000  rupees.  He  would 
probably  not  have  shown  this  stone  at  all  had  he  not 
been  on  the  point  of  leaving  in  a steamer.  Owing 
to  the  secrecy  thus  observed  by  the  possessors  of 
' valuable  gems,  it  is  impossible  to  give  any  estimate 
' of  the  total  value  of  stones  found,  but  that  individuals 
have  made  very  large  profits  is  certain.  There  is  a man 
now  in  Bangkok  who  dug  out  a stone  which  he  offered 
for  sale  in  Chantaboon  at  1,000  rupees,  but  did  not  find 
a purchaser.  He  went  with  it  to  Rangoon,  where  he 
was  offered  15,000  rupees;  but,  having  then  awoke  to 
the  value  of  the  stone,  he  declined  to  sell  and  took  it  to 
Calcutta,  where  he  eventually  obtained  30,000  rupees  for 
' it.  Now,  however,  there  are  many  experienced  gem  mer- 
• chants  established  in  the  neighourhood  of  the  mines,  and 
something  like  the  real  value  of  the  stones  can  be  ob- 
tained by  the  miners  on  the  spot. 

Many  of  the  miners  finding  themselves  in  cash  have 
I invested  in  the  luxury  of  wives  taken  from  the  Siamese 
population,  and  the  value  of  marriageable  yoimg  women, 

! who  are  at  all  good  looking,  has  in  consequence  gone 
. up  to  a very  high  figure. 

' The  largest  sapphire  hitherto  found,  which  I know  of, 
weighed  370  carats  in  the  rough,  and  when  cut  turned 
J out  111  carats  of  the  finest  water.  The  ruby,  onyx, 
and  jade,  are  also  foimd  in  the  district,  but  the 
, quality  of  none  of  these  is  such  as  to  make  tliem  very 
I valuable. 


RUSSIAN  SURVEYS  IN  THE  BALKAN 
PENINSULA. 

The  geodetic  and  astronomical  operations  carried  on 
, by  the  Russians  in  the  Balkan  Peninsula,  which  in  1877 
; and  1878  covered  the  central  part  of  Bulgaria  and 
Roumelia,  were  in  1879  extended  eastward  as  far  as  the 
sea,  and  west  over  the  Rhodope  mountains,  as  well  as 
I along  the  new  Serbo-Turkish  frontier  to  Novi-Bazar. 

I A trigonometrical  network  thus  now  covers  Bulgaria 
and  Roumelia  as  well  as  a part  of  the  Turkish  territory. 
On  the  Serbo-Turkish  frontier  a strip  30  versts  broad, 

I and  from  the  Bulgarian  boundary  to  Novi-Bazar  175 
, versts  long,  has  been  triangulated.  Over  150,000 

■ square  versts,  1,300  points  have  been  fixed  as  sure  bases 
for  a special  topographical  map  of  Bulgaria,  Roumelia, 
and  Turkey  from  San  Stefano  in  the  south  upwards.  The 

, goedetic  network  is  connected  both  with  the  Russian 
t meridian  measurements  and  the  Austrian  Survey.  The 

■ calculations  are  not  yet  completed  for  all  points,  yet 
the  leader  of  the  operations.  Colonel  Lebedew,  has  put 
together  a relief  of  the  Great  Balkan  from  the  sea 

, to  the  Servnan  boundary,  and  the  Little  Balkan,  with 
ts  offshoots,  to  the  valley  of  the  Maritza.  Erom  this 
t is  seen  that  the  crest  of  the  Balkan,  from  the  Black 


Sea  to  Kotel,  is  nowhere  more  than  3,000  ft.  above  the 
sea  level ; from  Kotel  to  the  meridian  of  Selwi  it  rises 
from  3,500  ft.  to  4,900  ft.;  further  to  Zlatitza  it  has 
nearly  everywhere  a height  of  from  5,600  ft.  to  6,300  ft., 
its  highest  point  rising  to  7,000ft.;  the  last  section, 
from  Zlatitza  to  the  Servian  frontier,  has  a height  of 
from  4,900  ft.  to  6,300  ft.,  without  any  very  prominent 
summit.  The  highest  point  of  the  Balkans,  the 
Jumriiktschal,  7,830  ft.  high,  lies  12  versts  north  of 
Karlovo  (1,260ft.  above  sea  level).  The  Rhodope 
mountains  are  mostly  5,600  ft.  above  the  sea,  the 
highest  point  not  exceeding  7,000  ft.  The  Rilo 
mountains  exceed  the  Balkans  in  height,  their  three 
highest  points,  Oleni  Wrch,  Popowa  Schapka,  and 
Segmentski  Wrch,  rising  to  more  than  8,400  ft.  above 
the  sea.  Mount  Witosch,  isolated  over  the  plain  of 
Sofia,  rises  over  7,000  ft.,  and  stands  only  second  to 
Jumriiktschal  in  the  Balkans.  In  general  the  surface 
of  the  Balkan  Peninsula  [^rises  in  the  direction  from 
the  Black  Sea  towards  the  west  very  considerably,  so 
that,  e.g.,  the  valley  of  the  Isker  at  Samakow,  3,360  ft. 
high,  lies  higher  than  the  crest  of  the  Balkans  between 
the  Black  Sea  and  Kotel.  To  the  network  of  telegraph 
observed  places  have  been  added  in  1879  over  20  astro- 
nomically observed  points,  so  situated  that  they  form 
with  the  fixed  points  of  1877  and  1878  four  circles, 
which  establish  a reciprocal  control  over  the  operations. 
In  Servia  the  position  of  Nisch  has  been  ascertained, 
and  will  connect  the  operations  with  those  of  the  Rus- 
sians by  means  of  the  difference  of  longitude  between 
Rustchuk  and  Kishinew.  This  year  Colonel  Lebedew 
will  further  ascertain  the  difference  between  ICishinew 
and  Rostov,  on  the  Don.  On  the  topographical 
operations  from  1877  to  November,  1879,  100  topo- 
graphers, divided  into  two  main  parties,  were  engaged. 
One,  under  Colonel  Shdanow,  completed  in  1878-79 
the  east  part  of  Bulgaria  and  Eastern  Roumelia,  41,700 
square  versts  ; the  other,  under  General  Ernefeld,  from 
1877  to  1879,  completed  82,350  square  versts  in  these 
difficult  western  part  and  on  Turkish  territory  in  the 
Midia  - Adrianople  - Dedeagatch  section.  Along  the 
boundary  between  Bulgaria,  East  Roumelia,  Servia, 
and  Turkey,  a strip  ten  versts  wide  was  measured  in 
1879.  These  boundaries  run  mostly  at  considerable 
heighths  (over  5,000  ft.)  from  summit  to  summit,  along 
the  water-parting  and  mountain  crest.  The  plates  of 
the  survey  in  Eastern  Bulgaria  were  ready  to  be  laid 
before  the  Russian  Emperor  on  April  19  ; the  sheets  of 
West  Bulgaria  will  be  ready  in  November  next.  The 
maps  will  afterwards  be  published  in  heliography. — The 
Times. 


PARKES  MUSEUM  OF  HYGIENE. 

A meeting  of  those  interested  in  this  institution  waH 
held  on  Tuesday,  27th  July,  at  the  Mansion-house,  under 
the  presidency  of  the  Lord  Mayor.  The  report  stated 
that  the  museum  was  formally  opened  to  the  public  on 
the  28th  of  June,  1879,  by  the  then  Home  Secretary,  and 
the  first  year  had  been  one  with  which,  in  many  respects, 
the  committee  had  a right  to  feel  satisfied.  The  museum 
at  University  College  had  been  open  to  the  public  on 
three  days  in  each  week,  and  since  the  1st  of  January, 
1880,  the  number  of  visitors  had  been  2,166.  During 
the  past  winter  a series  of  demonstrations  were  given 
on  Saturday  afternoons  by  members  of  the  executive 
committee.  The  first  series  was  given  for  the  benefit 
of  the  Working  Men’s  Club  and  Institute  Union,  and 
comprised  the  subjects  of  house  drainage,  ventilation. 
Lighting  and  warming,  food,  and  the  management  of 
the  sick-room.  The  second  series  was  given  to  members 
of  the  Institution  of  Builders’  Foremen  and  Clerks  of 
Works,  and  comprised  the  subjects  of  ventilation  and 
house  drainage.  Both  series  were  numerously  attended. 
The  committee  gladly  entertained  applications  from 
persons  engaged  in  tuition  who  might  wish  to  bring 
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their  pupils  to  the  museum  for  the  purpose  of  practical 
instruction.  They  trusted  that  the  generous  example 
of  some  of  the  City  companies  might  be  followed  by 
others  of  the  ancient  City  guilds  and  the  wealthy  citizens 
of  London.  The  different  sections  of  the  museum  had 
been  considerably  enriched  during  the  past  year,  the 
only  section  which  had  shown  no  tendency  to  expand 
being  that  devoted  to  clothing,  notwithstanding  that 
the  subject,  in  this  variable  and  often  trying  chmate, 
was  one  of  prime  importance.  The  provision  of  a new 
home  for  the  museum  had  already  become  a necessity, 
and  the  removal  of  the  collection  to  a building  specially 
designed  for  it  in  some  central  position  would  prove  a 
great  benefit  to  the  museum  and  a great  boon  to  the 
public.  As  to  the  financial  position,  since  the  spring  of 
1876  £1,285  had  been  subscribed.  Of  that  £641  had 
been  expended  in  museum  fittings,  in  paying  the  salary 
of  a curator,  and  in  other  unavoidable  expenditure. 
£600  had  been  invested,  which  yielded  an  income  of 
something  less  than  £24  per  annum,  and  the  treasurer 
had  £65  in  hand.  The  museum  was  free  in  every 
respect.  No  charge  was  made  to  visitors  at  any  time, 
nor  for  space,  suitability  being  the  only  condition  for 
the  acceptance  of  any  object.  Ihus  the  museum  was 
entirely  dependent  upon  voluntary  contributions.  The 
executive  committee  were  determined  that  the  institu- 
tian  should  remain  a true  museum,  and  not  become  a 
mere  show-room  for  manufacturers  and  patentees.  To 
achieve  that  object  a permanent  home  for  the  museum 
must  be  found,  and  a sufficient  sum  provided  to  meet 
the  annual  expenditure.  The  committee  confidently 
appealed  to  the  public  for  the  necessary  funds.  The 
adoption  of  the  report  was  moved  by  Earl  Eortescue, 
seconded  by  Mr.  G-.  Palmer,  M.P.,  and  supported  by 
the  President  of  the  College  of  Surgeons  (Mr.  Erichsen), 
and  Mr.  Erasmus  Wilson,  E.P.S. 


PIAS8AVA  EIBRE. 

Piassava  fibre  (better  known  as  Bass)  is  found,  writes 
Mr.  W.  Wigfall  in  the  Journal  of  Applied  Science, 
abundantly  in  South  America,  and  is  the  fibre  of  some 
species  of  trees  known  as  the  “ rope -bearing  palm  ” of 
the  Brazils,  and  hitherto  chiefiy  obtained  from  the 
province  of  St.  Salvador  (Bahia) . The  fruit  it  bears  is 
the  brown  coquilla  nut  used  by  turners,  In  the  wet  or 
rainy  season  the  natives  ascend  these  palms  and  strip 
the  trunks  and  branches  of  their  fibrous  foliage.  Snakes 
and  other  venomous  reptiles  often  lurk  in  this  flossy 
substance,  and  but  for  the  gain  it  brings  the  natives  it 
would  be  difficult  to  induce  them  to  venture  up  amongst 
it.  The  branches  being  thus  stripped,  the  fibre  is 
thrown  down  to  the  ground,  and  then  in  a very  primitive 
way  the  native  proceeds  to  comb  or  hackle  it  through 
stakes  or  sticks  driven  firmly  into  the  earth,  thus 
drawing  out  the  long  and  stronger  fibres,  and  leaving 
the  finer  flossy  substances  behind  their  wooden  hackle. 
Tliis  tow  they  prize  for  making  into  ropes,  &c.,  and  the 
coarse  or  strong  fibres  (which  run  from  9 to  10  ft.)  they 
double  in  at  each  end  to  about  4 ft.,  and  make  up  into 
rude  bundles  of  about  14  lbs.  weight,  which  (when  they 
have  secured  enough  of)  they  place  on  a sort  of  raft, 
and  float  it  down  the  rivers  a distance  of  150  or  200 
miles  to  the  nearest  sea-coast  towns,  some  of  which  are 
Un5,  R.  Ilheas,  Point  Segura,  Santa  Cruz,  and  others, 
and  they  seU  or  barter  it  away  for  food,  chiefly 
“manioca,”  with  a class  of  traders  known  as  “manioca 
merchants,”  who  give  the  poor  natives  a very  low  rate  of 
exchange  for  their  far  brought  produce.  Manioca  is  a 
root  not  much  unlike  our  English  dahlia,  which,  when 
diT,  is  nibbed  or  groimd  down  into  a sort  of  coarse 
flour.  The  natives  exchange  their  bundled  piassava  for 
this  article  of  food. 

These  “ manioca  men”  call  themselves  the  “col- 
lectors and  packers”  of  piassava  in  pressed  bales  for 


England,  and  latterly  they  have  thought  it  expedient, 
by  way  of  enhancing  their  profits,  to  introduce  inside 
these  bales  (which  they  make  up  at  from  1 cwt.  to  2 
cwt.  each)  large  pieces  of  stone,  old  metal,  mortar,  sand, 
and  huge  logs  of  wood,  in  fact,  anything  to  help  the 
weight,  and  so  adroitly  do  they  manage  this,  that  it  is 
only  when  these  bales  are  re-opened  that  their  nefarious 
practices  are  found  out.  These  packers  bring  their 
pi'essed  bales  to  market  in  native  craft  or  on  small 
steamers  plying  along  the  coast  down  to  the  port  of 
Bahia.  There  the  bales  are  accepted  by  the  merchants, 
and  shipped  to  Liverpool  and  London  for  broom-making 
purposes ; but  to  such  an  extent  has  this  practice 
of  introducing  dchris  into  the  bales  reached,  that 
recently  an  influential  meeting  of  piassava  merchants 
and  manufacturers  was  held  in  London,  when  it  was 
resolved  that  communications  should  be  at  once  entered 
into  with  the  Government  and  merchants  of  Bahia  re- 
questing them  to  have  all  these  pressed  bales  re-opened 
and  examined  before  shipment  to  England,  with  a view 
of  putting  a stop  to  this  imposition.  The  exports  of 
this  article  last  year  from  South  America  are  said  to 
have  reached  aWit  £100,000  in  value,  and  the  local 
duty  paid  to  the  Brazilian  Government  is  about  21  per 
cent. 

The  first  introduction  of  Bahia  piassava  was  some  88 
or  40  years  ago,  when  it  came  over  merely  as  dunnage 
(packing)  with  cargoes  of  sugar  in  South  American 
vessels  trading  between  that  country  and  Livei-pool. 
This  dunnage  was  mostly  thrown  away,  as  was  also 
native  piassava  rope,  as  useless  after  a vessel  had  dis- 
charged cargo. 

A Liverpool  brushmaker  seeing  a lot  of  this 
apparently  waste  fibre  in  the  docks,  thought  that  it 
would  make  a good  substitute  for  the  ling  and  birch 
twig  besoms  then  in  use,  and  taking  home  a lot,  he  set 
about  straightening  it  by  steaming,  combing,  &c.,  and 
on  chopping  up  the  old  castaway  ropes  into  lengths  he 
found  that  by  boiling  the  fibres  of  which  they  were 
spun,  they  became  straight  and  of  wiry  appearance,  and 
so  he  applied  them  to  broom-making  for  street  purposes. 
It  was  not  long,  however,  before  the  thing  was  taken 
up  by  others,  and  great  improvements  were  made  in 
dressing  it. 

At  present  large  amounts  of  capital  are  embarked  in 
the  piassava  trade,  and  it  is  computed  that  over  2,000 
hands  are  employed  in  England  alone  in  making  street 
and  stable  brooms  all  the  year  round,  besides  employ- 
ment afforded  to  large  numbers  in  works  where  the  fibre 
is  merely  prepared  for  the  trade.  The  neighbouring 
coim tries  of  Germany,  Holland,  and  Belgium,  are 
steadily  working  into  the  piassava  fibre  trade  as  makers, 
while  our  Colonies  of  Australia,  New  Zealand,  and  the 
Cape  are  England’s  best  customers. 


GENERAL  NOTES. 


Proofs  of  Posting.— A deputation,  introduced  by  Hr. 
Cameron,  M.P.,  waited  upon  the  Postmaster- General  on 
Thursday,  29th  J uly,  to  advocate  Mr.  Clifford-Eskell’s  pro- 
posed scheme  of  certificates  of  posting  of  unregistered  letters 
(see  Journal,  vol.  27,  p.  448).  Mr.  Fawcett  estimated  that 
the  scheme  would  not  be  remunerative  if  only  a farthing 
were  charged  for  each  receipt.  He  said,  however,  that  he 
was  “ willing  to  give  the  scheme  another  trial,  on  the  con- 
ditions he  would  name.  These  were,  that  the  scheme  should 
come  into  operation  at  the  halfpenny  rate  on  the  1st  of 
January  next  in  Glasgow.  If  it  failed,  it  could  not,  of 
course,  be  extended,  but  if  it  met  with  only  a portion  of  the 
success  anticipated  by  the  promoters  he  should  be  very  glad 
to  have  been  in  any  way  the  means  of  bringing  withm 
i-each  of  the  public  any  advantages  they  desired  that  depart- 
ment to  supply.” 


JOUENAL  OF  THE  SOCIETY  OF  ARTS,  August  13,  1880. 


773 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,447.  VoL.  XXVIII. 

o 

FRIDAY,  AUGUST  13,  1880. 


Ali  eommunicatxons  for  the  Society  should  he  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


PEOCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  INDIA-RUBBER  AND  GUTTA-PERCHA 
INDUSTRIES. 

By  Thomas  Bolas,  F.C.S. 

Lectuee  III. — Delivered  Febrdary  16,  1880. 

Vulcanisation  of  india-rubber.  Chemical  and 
physical  aspects  of  the  process.  Incorporation  of 
the  sulphuretting  material.  Considerations  on  the 
use  of  combined  sulphur  rather  than  the  free  sub- 
stance. Various  methods  of  vulcanising.  Effects 
of  temperature  and  time.  Destructive  action  of 
fatty  oils  on  india-rubber. 

Ordinary  rubber,  as  before  stated,  retains  its 
most  characteristically  useful  properties  through 
a very  limited  range  of  temperature  ; as  a very 
moderate  degree  of  cold  on  the  one  hand,  or  of 
heat  on  the  other  hand,  suffices  to  render  it 
valueless,  as  regards  the  major  part  of  its  industrial 
uses. 

At  0®  centigrade,  caoutchouc  is  hard  and  rigid ; 
while,  at  100®,  it  becomes  so  soft  as  to  become 
almost  valueless  as  an  elastic  material.  The  con- 
sequence is  that  india-rubber,  in  its  natural  con- 
dition, has  a very  limited  applicability  in  connec- 
tion with  the  industrial  arts. 

The  above-mentioned  defects  of  india-rubber 
may  be,  to  a most  remarkable  extent,  removed  by 
causing  it  to  unite  chemically  \vith  a small  propor- 
tion of  sulphur ; and,  not  only  does  the  sulphurised 
caoutchouc  resist  the  effects  of  heat  or  cold,  but  it 
also  refuses  to  dissolve  in  the  greater  part  of  those 
liquids  which  are  solvents  of  the  crude  material.  The 
credit  of  having  originated  the  process  of  sulphur- 
ising or  vulcanising  caoutchouc  appears  hj  rest 
principally  with  Charles  Goodyear,  who  laboured 
in  the  United  States,  and  Thomas  Hancock,  who 
experimented  in  this  country.  In  a patent,  dated 
November  21,  1848,  the  last-mentioned  gentleman 
describes  in  detail  several  of  those  methods  of  per- 
forming the  operation  of  vulcanisation,  which  are 
in  use  at  the  present  time ; and  he  distinctly  recog- 
nises the  fact,  that  the  over- vulcanisation  of  india- 
rubber  leads  to  the  production  of  a hard,  black 
substance,  resembling  horn,  this  substance  being 
now  extensively  used  under  the  names  of  ebonite 
or  vulcanite. 

Let  us  now  study  the  effect  of  sulphur  on 
caoutchouc,  by  immersing  some  strips  of  the 
substance  in  baths  of  melted  sulphur.  Here, 
in  the  first  place,  is  a cast-iron  vessel. 


containing  sulphur  in  a fluid  state,  and  an  inspec- 
tion of  the  thermometer  standing  therein  shows 
that  the  temperature  of  the  bath  is  120°  Centigrade. 
A thin  strip  of  caoutchouc  is  next  partially  im- 
mersed in  the  melted  sulphur.  Now,  what  is 
happening  ? The  caoutchouc  is  absorbing  the 
liquid  sulphur,  just  as  it  would  absorb  benzole  or 
coal  naphtha ; and  the  caoutchouc  swells  under  the 
influence  of  the  liquid  sulphur,  just  as  it  did  under 
the  influence  of  the  benzole,  only  the  degree  of 
swelling  is  far  Ipss  in  the  case  of  the  melted  sulphur. 
I will  now  take  out  the  strip  of  caoutchouc,  and 
dip  it  into  cold  water.  You  see  that  the  melted 
sulphur  adherent  to  its  surface  has  cracked  up 
into  innumerable  fragments,  and  these  are  easily 
removed  by  a gentle  friction  on  the  surface  of  the 
rubber.  Now,  examine  that  portion  of  the  caout- 
chouc which  was  immersed  in  the  sulphur  bath ; it 
has  become  light  yellow,  and  has,  probably, 
now  absorbed  between  10  and  15  per  cent,  of 
sulphur.  If,  however,  it  had  been  allowed  to 
remain  in  the  sulphur  bath  (at  120°  Centigrade) 
for  a much  longer  period,  it  would  have  absorbed 
nearly  half  its  weight  of  this  substance.  The 
caoutchouc  which  has  thus  absorbed  sulphur 
differs,  as  regards  elasticity,  &c.,  but  little 
from  ordinary  caoutchouc,  because  the  sulphur 
is  merely  disseminated  through  its  pores,  and 
not  chemically  united.  The  india-rubber  in 
this  state  is  subject  to  the  stiffening  influence  of 
cold,  and  dissolves  in  the  ordinary  solvents  of 
caoutchouc.  By  the  further  application  of  heat, 
however,  combination  or  chemical  union  of  a 
portion  of  the  sulphur  with  the  caoutchouc 
may  be  caused  to  set  in,  and  then  the 
india-rubber  becomes  truly  vulcanised.  Now, 
then,  let  me  put  this  strip  of  caoutchouc,  which 
has  already  absorbed  sulphur,  into  a bath  of 
glycerine,  heated  to  140®  Centigrade ; and,  if  you 
examine  it  after  the  lecture,  you  will  find  it  per- 
fectly vulcanised.  Instead  of  taking  the  strip  of 
caoutchouc  out  of  the  sulphur  bath,  and  placing  it 
in  a vessel  of  heated  glycerine,  it  might  have 
been  allowed  to  remain  for  some  hours  in 
the  sulphur  bath,  when  true  vulcanisation 
would  have  taken  place,  especially  if  the 
temperature  had  been  slightly  raised ; but,  in 
this  case,  the  result  would  have  been  less  satisfac- 
tory, as  an  over-large  proportion  of  sulphur  would 
have  been  absorbed.  If,  however,  one  commences 
the  operation  with  a sulphur  bath  heated  to  135® 
or  140°  Centigrade,  the  vulcanisation  of  a thin 
sheet  of  caoutchouc  may  be  completed  in  a few 
minutes.  Here  is  a bath  of  liquid  sulphur  heated 
to  138°  Centigrade ; and  here  is  a similar  vessel, 
containing  sulphur,  maintained  at  a temperature  of 
143°  Centigrade.  Into  each  of  these  I will  place  a 
thin  strip  of  caoutchouc.  You  see  now  that  both 
strips  are  fairly  vulcanised  after  having  remained 
four  minutes  in  the  sulphur.  Had  these  strips  been 
allowed  to  remain  for  a much  longer  period  in  these 
hot  sulphur  baths,  theyjj  would  have  become  over- 
vulcanised, or  converted  into  a horn-like  substance. 
In  these  cases  the  two  stages  are  traceable : — 

1st  Stage. — The  incorporation  of  sulphur  with 
the  rubber  by  absorption. 

2nd  Stage. — The  chemical  union  of  the  sulphur 
with  the  rubber. 

Rubber  which  contains  sulphur  incorporated  with 
it  may  be  conveniently  referred  to  as  “ mixed  rub- 
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ber,”  in  order  to  distinguish  it  from  vulcanised  rub- 
ber, or  rubber  which  has  chemically  reacted  or  com- 
bined with  sulphur.  It  is,  at  present,  a matter  of  un- 
certainty whether  the  change  which  takes  place  on 
heating  the  “mixed  rubber”  consists  in  the 
direct  combination  of  this  element  with  the  caout- 
chouc, or  in  the  replacement  of  a portion  of  that 
hydrogen  which  exists  in  the  caoutchouc  by  an 
equivalent  quantity  of  sulphur ; but  this  latter  view 
of  the  case  is  confirmed  by  the  fact  that  a trace  of 
sulphuretted  hydrogen  is  always  evolved  during 
Ihe  mutual  reaction  of  sulphur  and  caoutchouc. 
It  is,  however,  certain  that  the  proportion  of  sulphur 
actually  concerned  in  working  the  change  called 
vulcanisation  is  extremely  minute  ; although  it  is 
necessary,  in  most  cases,  for  a considerable  excess 
of  sulphur  to  be  present  during  vulcanisation. 

The  process  of  vulcanisation  by  means  of  the 
sulphur  bath  is  one  which  offers  many  incon- 
veniences, when  carried  out  on  an  industrial  scale, 
although  it  is  admirable  as  a laboratory  process, 
or  as  a means  of  studying  the  operation  of 
vulcanisation.  If  large  articles  are  to  be  operated 
upon,  it  is  by  no  means  easy  to  ensure  an  equable 
action  of  the  sulphur,  as  it  is  difficult  to  keep  all 
parts  of  the  bath  at  the  same  temperature;  and, 
Avhen  some  portions  of  an  article  are  thin  while 
others  are  thick,  it  is  scarcely  practicable  to 
vulcanise  the  thick  parts  all  through  without  over- 
doing the  thinner  portions  of  the  article.  Again, 
weights  or  frames  must  generally  be  provided,  in 
order  to  keep  the  india-rubber  fairly  beneath  the 
surface  of  the  melted  sulphur,  and  any  trace  of 
solvent  remaining  in  the  joints  of  the  goods 
often  becomes  volatilised  in  the  bath,  causing 
“ blow-holes”  or  other  defects. 

These  circumstances  have  made  it  more  general 
for  manufacturers  to  incorporate  the  sulphur  with 
caoutchouc  by  mechanical  means,  and  then  to 
fabricate  the  “mixed  rubber”  into  the  required 
forms;  after  which,  vulcanisation  is  brought  about* 
by  exposing  the  articles  to  the  required  temperature. 
This  mode  of  procedure  affords  an  opportunity 
for  the  admixture  of  mineral  or  other  matters  with 
the  caoutchouc,  such  additions  being  often  necessary, 
either  to  colour  the  material  or  to  give  it  that 
hardness  which  is  occasionally  required ; while  it 
is  often  advisable  to  replace  the  sulphur,  either 
partially  or  entirely,  by  certain  metallic  sulphides, 
such  as  vermilion  or  the  orange  sulphide  of 
antimony;  but  these  sulphides  have  scarcely  any 
vulcanising  action,  unless  they  contain  some  free 
snlpliur. 

The  apparatus  employed  for  incorporating  sul- 
])]iur  Avitli  the  caoutchouc  consists  of  a pair  of 
j*ollers,  which  somewhat  resemble  the  washing 
rolloi’S,  only  they  are  plain  on  the  face,  and  revolve 
a.t  unequal  speeds — three  to  one  being  a usual 
diff(!rcnce  between  their  rates.  The  lantern  slide 
v/hich  is  now  projected  on  the  screen  (Fig.  15) 
will  give  you  some  notion  of  these  rollers. 

The  rollers  having  been  heated  inside,  by  means 
of  steam,  a charge  of  about  30  lbs.  of  the  washed 
sheet  rubber  is  worked  through  the  machine  until 
it  has  become  tolerably  softened  and  plastic ; after 
which  powdered  sulphur  is  sprinkled  on  the  rubber 
ns  it  enters  between  the  rolls  ; and  this  sprinkling 
f>n  of  sulphur  and  working  is  continued  until  all 
the  material  is  thoroughly  incorporated.  In 
f'rdinary  cases,  3 lbs.  of  sulphur  to  a 30-lb.  batch  is 


theproportion  employed,  and  the  soft,  mixed  rubber 
may  be  further  manipulated  at  once,  or  it  may  be 
stored  away  for  future  use.  In  most  cases,  the  next 


Fig.  15. 


The  Mixing  Rollees. 


step  is  to  roll  the  material  into  sheets,  as  the  major 
part  of  india-rubber  articles  are  built  up  of  these ; 
and,  for  the  purpose  of  fabricating  these  sheets,  a 
large  rolling  machine,  called  a calender,  is  em- 
ployed; but,  before  being  rolled  out  by  means  of  this 
machine,  it  is  necessary  to  thoroughly  warm  and 
knead  the  mixed  rubber,  in  order  to  make  it  plastic. 
For  this  latter  purpose  the  warming  rollers  are 
made  use  of  (Fig.  16),  these  being  very  similar  to 
the  mixing  rollers,  only  they  run  at  nearly  an  equal 
speed.  The  object  of  making  a slight  difference 
between  the  rates  of  the  two  rollers  is  to  give  the 
softened  rubber  a tendency  to  remain  on  one  roller 
(that  which  revolves  most  slowly).  It  is  scarcely 
necessary  to  say  that  the  warming-up  rollers  are 
heated  internally  by  means  of  steam. 


Fig  16. 


The  Waeming-hp  Rollees. 


The  calender  consists  of  three  large  rollers,  j 

capable  of  being  heatedintemallybymeansof  steam, i 
and  mounted  in  a massive  cast-iron  frame.  ThCj 
drawing  now  projected  on  the  screen  (Fig.  17,  p.  7 /5)  i 
will  give  you  some  idea  of  the  nature  of  the  appa-/ 
ratus,  although  some  accessories  are  here  repre-;’ 
sented  which  are  not  generally  used  in  this  country. j 
The  softened  rubber  is  first  passed  between  thei 
top  roller  and  the  middle  one ; while  the  sheet  thus| 
formed  adheres  to  the  middle  roller,  and  is 
brought  between  this  and  the  bottom  roller,  where, 
it  becomes  loosely  attached  to  a cloth,  which  passes 
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Fig.  17. 


The  Calender,  or  Eolling  Machine. 


through  with  it.  In  some  cases,  a calendering 
machine  with  four  rollers  is  employed,  hut  it  is 
questionable  wdiether  any  proportionate  advantage 
is  gained.  There  are,  on  the  table,  some  specimens 
of  calendered  sheets  of  various  thicknesses  ; and  I can 
verj"  well  illustrate  the  operation  of  rolling  out  the 
softened  rubber  by  means  of  this  small  rolling 
machine.  The  soft  sheets  may  be  made  to  adhere 
together  by  merely  bringing  them  in  contact  while 
warm,  or  by  cementing  them  with  a little  of  the 
mixed  rubber  dissolved  in  benzole ; and  it  is  a very 
easy  matter  to  make  even  extremely  complex  articles 
out  of  the  material  in  question,  as  the  mastication 
and  mixing  have  so  far  detracted  from  its  elasticity 
and  toughness  that  it  may  be  worked  almost  like 
putty,  provided  that  it  is  gently  heated.  This  latter 
I circumstance  is  more  especially  true  of  rubber, 
jwith  which  a considerable  amount  of  any  inert 
[{ powder — such  as  clay,  plaster,  or  oxide  of  zinc — has 
been  incorporated.  Although  the  rubber  is  so  far 
degenerated  by  the  masticating  and  mixing  pro- 
cesses as  to  become  plastic,  and  capable  of  being 
moulded  wdth  ease,  it  is  merely  necessary  to  expose 
it  to  a heat  of  135®  Centigrade  for  two  or  three 
I hours  in  order  not  only  to  restore  the  lost  elasticity, 

•:  but  to  give  it  the  enormously  increased  strength 
land  elastic  power  due  to  vulcanisation.  Theopera- 
1 tion  of  heating  the  mixed  rubber,  in  order  to  in- 
I duce  its  reaction  with  the  mixed  sulphur,  is  usually 
[called  “ curing  ” the  rubber.  In  most  cases  the 
heat  of  high-pressure  steam,  or  of  water  under 
the  influence  of  high-pressure  steam,  is  employed 


for  caring,  as,  in  such  cases,  it  is  easy  to  ensure  an 
equal  temperature  throughout ; and,  moreover,  the 
rubber  is  protected  from  the  action  of  the  air.  In 
some  cases,  however,  it  is  more  convenient  to  em  - 
ploy dry  heat,  as  I shall  explain  to  you  in  speaking 
of  soine  of  the  special  applications  of  india- 
rubber. 

The  steam  vessels,  or  vulcanisers,  in  which  the 
operation  of  curing  is  performed,  are  constructed 


Fig.  18. 
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somewhat  after  the  fashion  of  boilers,  but  are  pro- 
vided with  large  removable  lids,  in  order  that  the 
goods  may  be  placed  in  position  and  removed. 
These  vulcanisers  are  in  communication  with  the 
steam-supply  pipes  of  the  works,  and  are  provided 
with  pressure-guages  and  thermometers,  in  order 
that  those  in  charge  may  be  enabled  to  regulate 
the  in-flow  of  steam.  Such  a vulcaniser  is  now 
shown  on  the  screen  (Fig.  18,  p.  775),  but  it  does 
not  require  any  special  explanation  beyond  that 
already  given. 

The  next  lantern  slide  (Fig.  19,  p.  778)  which  I 
have  to  show  you  represents  the  curing- shop 
or  vulcan-house  of  a rubber  works.  You  will 
notice  the  large  vulcaniser  near  the  middle  of  the 
apartment,  and  several  small  ones  round  about. 
The  long,  horizontally-placed  vulcaniser — of  which 
one  end  is  shown  towards  the  right  hand  side 
of  the  picture — represents  the  kind  of  vulcaniser 
ordinarily  used  for  curing  tubes,  these  tubes  being 
laid  in  a long  tray  containing  powdered  French 
chalk. 

On  the  table,  and  round  about  it,  are  several  small 
vulcanisers,  suited  for  experimental  work.  This 
one  (Fig.  20,  p.  779),  known  as  Child’s,  and  manu- 
factured for  the  use  of  dentists,  by  Messrs.  Ash 
and  Co.,  of  Broad-street,  Golden-square,  being 
a very  convenient  apparatus.  It  consists  of  an 
iron  boiler,  provided  with  a lid,  which  carries  a 
safety  valve  and  an  arrangement  by  which  a 
thermometer  can  be  so  ^Dlaced  as  to  indicate  the 
internal  temperature.  A little  water  being  placed 
in  the  boiler,  the  articles  to  be  vulcanised  are  sup- 
ported over  it,  and  the  heat  necessary  for  the 
generation  of  steam  is  produced  by  means  of  the 
gas-burner.  Messrs.  Ash  also  construct  still 
smaller  vulcanisers,  which  are  suited  for  use  on  the 
table  of  an  ordinary  room  (Fig.  21  and  22,  p.  779). 

Here  is  a very  ingeniously  constructed  appara- 
tus, made  by  Mr.  Walker,  of  Birmingham,  in 
which  the  pressure-guage  is  so  connected  with  the 
gas  supply,  that  an  undue  increase  of  pressure 
reduces  the  amount  of  gas  admitted  to  the  burner ; 
but  it  is  scarcely  necessary  to  say  that  an  auto- 
matic arrangement  of  this  kind  does  not  altogether 
do  away  with  the  need  of  some  kind  of  intelligent 
supervision  during  the  use  of  the  vulcaniser. 

As  before  mentioned,  it  is  a very  usual  practice 
to  mix  mineral  and  other  matters  with  the  rubber 
during  the  incorporation  of  the  sulphur,  and  it 
sometimes  happens  that  as  much  as  80  per  cent,  of 
foreign  matter  is  mixed  with  the  rubber  in  this 
way.  The  presence  of  a large  proportion  of  inert 
matter  naturally  detracts  from  the  elasticity  of 
both  the  mixed  and  the  cured  rubber,  the  former 
working  almost  like  soft  dough  in  the  calendering 
machine,  and  this  at  a comparatively  low  tempera- 
ture ; while  the  cured  rubber  is  hard,  and  com- 
paratively inelastic.  The  presence  of  a consider- 
able proportion  of  inert  matter  generally 
diminishes  the  length  of  time  required  for  curing. 

The  powders  most  extensively  employed  for  thus 
low'cring  tlie  quality  of  rubber  are  the  following : — 
Clay,  chalk  or  whiting,  French  chalk  or  talc,  barium 
8ub)hate,  plaster  of  Paris,  oxide  of  zinc,  sulphide 
of  zinc,  sulphate  of  lead,  various  oxides  of  lead, 
oxy- carbonate  of  lead  or  white  lead,  magnesia, 
silica,  and  fuller’s  earth. 

Some  of  the  above-mentioned  materials,  specially 
prepared  for  the  rubber  manufacture,  are  shown 


in  the  collection  of  india-rubber  chemicals  kindly  j 
lent  to  me  by  Messrs.  Forster  and  Gregory,  of  i 
Streatham  ; and  these  manufacturers  also  exhibit  j 
some  qualities  of  sulphur  specially  purified  for  use  | 
in  the  vulcanisation  of  caoutchouc.  It  is  a matter  j 
of  considerable  importance  that  the  sulphur  em- 
ployed for  mixing  with  caoutchouc  should  be  free  ' 
free  from  all  trace  of  acid,  and  also  from  the  1' 
moisture  which  acid  samples  of  sulphur  tend  to 
absorb  from  the  atmosphere.  Ordinary  flowers  of  ' 
sulphur — prepared  by  passing  sulphur  vapour  into  i 
large  chambers  constructed  of  masonry,  so  that  i 
this  vapour  shall  condense  into  minute  crystals  j 
resembling  snow — is  almost  invariably  acid  in  its  li 
reaction,  as  traces  of  sulphuric  acid  are  formed  by  \ 
the  oxidation  of  the  sulphur.  This  acid  may  be  ! 
removed  by  washing  the  flowers  of  sulphur  with 
an  abundant  supply  of  water,  and  then  drying  it 
at  a gentle  heat. 

Here  is  a sample  of  ordinary  commercial 
flowers  of  sulphur,  and  here  is  some  of  the  same 
which  has  been  washed  ■ and  dried.  I will  put  a j 
little  of  each  on  a sheet  of  blue  litmus  paper,  and 
then  moisten  them  with  alcohol.  You  see  that  : 
where  the  unwashed  sulphur  was  placed,  the  colour  ' 
of  the  litmus  paper  is  changed  to  red,  owing  to  i 
the  action  of  the  acid,  while  the  colour  of  the  i 
litmus  paper  has  not  been  in  any  way  altered  by 
the  washed  sulphur.  All  samples  of  sulphur  ought 
to  be  tested  in  this  way  before  being  employed  for 
mixing  with  india-rubber.  Powdered  roll  sulphur 
is  very  often  made  use  of,  and  it  has  not  so  much  j 
tendency  to  be  acid  as  is  the  case  with  flowers  of  ; 
sulphur. 

The  so-called  milk  of  sulphur — or  precipitated  i 
sulphur — exists  in  a very  fine  state  of  division, 
and,  as  far  as  this  circumstance  is  concerned,  it  is  , 
especially  adapted  for  mixing  with  india-rubber;  i 
but,  on  the  other  hand,  it  is  expensive,  and  is  liable  : 
to  be  damp. 

All  excess  of  sulphur  in  vulcanised  rubber  beyond 
that  actually  required  is  undesirable ; but,  in  order 
to  ensure  perfect  vulcanisation,  it  is  necessary  to 
employ  considerably  more  than  that  which  actually 
combines  with  the  rubber.  This  excess  sometimes  i 
effloresces  out  on  the  surface,  becomes  acid,  and  ; 
leads  to  the  destruction  of  the  rubber.  It  appears  ) 
also  sometimes  so  to  combine  with  the  rubber  as  to 
make  it  brittle  and  useless.  In  the  case  of  articles 
presenting  no  great  degree  of  thickness,  the  greater 
part  of  this  injurious  excess  of  sulphur  may  be 
removed,  either  by  boiling  them  in  a dilute  solution 
of  caustic  soda,  or  by  means  of  a solution  of  sodium 
sulphite.  Another  method  of  producing  vulcanised 
rubber,  which  shall  be  free  from  any  great  excess  of 
sulphur,  consists  in  replacing  a considerable  pro- 
portion of  the  sulphur  originally  mixed  with  the 
caoutchouc  by  a metallic  sulphide. 

The  sulphide  of  antimony  is  that  which  is  most 
extensively  employed  at  the  present  time,  the  use 
of  this  having  been  claimed  by  Charles  Hancock 
in  apatent  dated  January  12, 1846;  while,  in  apatent 
dated  February  10,  1847,  he  fully  recognises  the  fact 
that  free  sulphur  ought  to  be  employed  in  con- 
junction with  the  sulphide  of  antunony.  Sulphide 
of  antimony  for  the  rubber  manufacture  is  pre- 
pared by  boiling  the  native  sulphide  in  a solution 
of  caustic  soda,  and  precipitating  the  solution  thus 
obtained  with  a slight  excess  of  hydrochloric  acid. 
Here  is  an  alkaline  solution  of  the  native  sulphide,  ; 
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and  you  see  that  when  I add  hydrochloric  acid  to 
it,  an  abundant  orange  precipitate  is  produced. 
This,  when  washed  and  dried,  is  ready  for  mixing 
A\dth  the  caoutchouc. 

The  sulphide  of  antimony  thus  prepared  contains, 
under  ordinary  circumstances,  a certain  proportion 
of  free  sulphiu-;  but,  in  order  to  obtam  the  best 
result  with  the  sulphide  of  antimony,  it  should 
contain  as  much  as  20  or  25  per  cent,  of  sulphur  in 
an  uncombined  state.  This  can  be  insured  by 
adding  the  requisite  proportion  of  sulphur  to  the 
caustic  soda  in  which  the  original  native  sulphide 
is  dissolved.  The  well-known  red  rubber  is 
vulcanised  by  means  of  the  sulphide  of  antimony, 
and  the  superior  qualities  of  this  kind  of  rubber 
over  the  ordinary  grey  article  are  generally 
recognised  by  the  public.  The  absence  of  any 
considerable  excess  of  free  sulphur  renders  it  less 
liable  to  decay  under  the  influence  of  time  and 
light,  while  it  is  less  subject  to  destruction  by 
fatty  matters  than  rubber  containing  an  enormous 
excess  of  free  sulphur.  The  quality  of  commercial 
red  rubber  is,  however,  somewhat  variable,  and  I 
have  met  with  samples  which  were  scarcely 
vulcanised  at  all,  the  sulphide  of  antimony  employed 
being  probably  deflcient  as  to  the  amount  of  free 
sulphur  present.  When  the  sulphide  contains  from 
20  to  25  per  cent,  of  sulphur,  it  is  generally  not 
necessary  to  mix  more  than  15  to  20  per  cent, 
of  the  sulphide  with  the  rubber;  but  when  a 
sulphide  of  antimony  containing  less  free  sulphur 
is  employed,  it  is  possible  to  add  a much  larger 
proportion  to  the  rubber  with  advantage.  No 
manufacturer  should  ever  employ  a sample  of 
precipitated  sulphide  of  antimony  without  first 
ascertaining  that  it  contains  a proportion  of  free 
sulphur  suited  to  his  work.  Extra  sulphur 
may  be  added  in  the  form  of  milk  of  sulphur, 
but  this  proceeding  is  not  so  satisfactory  as  taking 
the  right  thing  to  start  with.  Other  sulphides, 
such  as  lead  sulphide,  mercuric  suljflnde,  or 
zinc  sulphide,  are  occasionally  employed  as  vul- 
canising agents  ; but,  in  order  that  they  may  act 
in  the  most  satisfactory^  manner,  it  is  necessary 
for  some  free  sulphur  to  be  present ; and  the 
amount  of  this  free  sulphur  should  always  be 
exactly  known,  in  order  that  the  vulcanising  may 
be  a matter  of  certainty,  rather  than  the  result 
of  a kind  of  haphazard  guess  work.  Sulphide 
of  mercury  or  vermilion  intended  for  use  as  a 
vulcanising  agent  ought,  in  most  cases,  to  con- 
tain as  much  as  one-third  of  its  weight  of  free 
sulyjhur. 

The  action  of  these  sulphides  is  peculiar.  They 
have  but  little  vulcanising  action  themselves,  but 
they  enable  the  free  sulphur  which  maybe  present 
to  exercise  its  full  force ; or,  in  other  words, 
they  take  the  place  of  that  large  excess  of 
sulphur  which  remains  ununited  with  the  rubber 
in  ordinary  cases.  Well,  then,  the  use  of  these 
sulphides  renders  it  possible  to  avoid  the  presence 
of  a large  excess  of  uuunited  siilj)hui-  in  the  finished 
goods. 

Some  of  the  sulphides  exercise  by  themselves  a 
j)Owerful  vulcanising  action  ; and  among  these  may 
be  mentioned  the  polysulphides  of  the  alkalis 
and  of  the  alkaline  earths,  as  articles  made  of  thin 
cut  sheet  may  be  very  perfectly  vulcanised  by 
Gerard’s  process,  which  consists  in  exposing  them 
to  the  action  of  a solution  of  the  mixed  polysul- 


phides of  calcium,  at  a temperature  of  about  140° 
centigrade. 

Among  Messrs.  Forster  and  Gregory’s  specimens 
are  many  sulphides  adapted  for  use  as  vuclanising 
agents,  and  others  which  are  merely  intended  for 
use  as  colouring  materials ; these  latter  being, 
probably,  free  from  any  excess  of  sulphur.  The 
fact  of  Messrs.  Forster  and  Gregory  being  so  well 
acquainted  with  the  requirements  of  the  rubber 
trade  enables  them  to  prepare  sulphides  suited  for 
each  particular  kind  of  work.  Among  their  speci- 
mens may  be  noticed  the  antimony  vermilion,  a 
very  fine  colouring  matter,  but  not  a vulcanising 
agent ; the  golden  sulphide  of  antimony,  which  is 
specially  prepared  as  a vulcaniser,  and  is  manu- 
factured in  such  a way  as  to  ensure  uniformity  of 
composition,  this  being  a matter  of  the  greatest 
importance.  Again,  we  have  here  yellow  orpiment, 
a bright  yellow  colouring  matter,  which  may  be 
added  to  the  rubber  in  any  quantity,  as  it  does  not 
vulcanise  to  any  appreciable  extent ; lead  hydro- 
sulphide, a curing  agent  employed  in  the  making 
of  single  texture  goods ; zinc  sulphide,  a white 
colouring  matter,  which  may  be  added  to  the 
extent  of  40  per  cent,  to  the  rubber;  zinc  oxysul- 
phide,  a white  colouring  material,  which  is  some- 
times used  in  the  last  coating  on  spread  textures, 
as  it  possesses  the  property  of  absorbing  sulphur, 
and  so  prevents  sulphuring  up,  or  an  eftlorescence 
of  sulphur  from  the  more  highly  sulphuretted 
layers  beneath. 

When  articles  made  of  thin  rubber — let  us  say 
cut  sheet — are  imbedded  in  powdered  sulphur,  and 
exposed  to  a temperature  of  about  112°  Centi- 
grade for  some  considerable  time,  as  much  as 
10  per  cent,  of  sulphur  is  absorbed  by  the  caout- 
chouc, and  this  absorption  is  facilitated  by  rubbing 
the  powdered  sulphur  on  the  surface  of  the  caout- 
chouc. This  method  of  sulphuring  cut  sheets,  and 
articles  made  from  cut  sheet,  is  of  considerable 
practical  utility  in  many  cases,  and  the  goods  so 
charged  with  sulphur  maybe  cured  in  the  ordinary 
steam  vulcaniser. 

Parkes’  cold  curing  process,  briefly  referred  to 
in  a previous  lecture,  is  one  of  the  neatest  things 
existing  in  the  whole  rubber  trade.  Here  is  a 
piece  of  cut  sheet  rubber,  which  I now  dip  for  an 
instant  in  a mixture  of  one  part  of  chloride  of 
suljfiiur  and  40  parts  of  carbon  disulphide ; after 
which,  I lay  it  for  a minute  on  a tray  covered  with 
French  chalk  and  heated  to  about  40°  Centigrade. 
The  portion  which  was  dipped  is  now  vulcanised ; 
perhaps  not  all  the  way  through,  but  very  nearly. 
This  method  receives  numerous  applications,  es])e- 
cially  for  the  vulcanisation  of  ai'ticles  made  from 
cut  sheet  rubber.  In  this  case  it  is  probable  that 
the  chlorine  removes  hydrogen  from  the  rubber, 
and  that  the  sulphur  takes  the  place  of  the  removed 
hydrogen.  A study  of  the  process  in  question 
shows  us  how  very  minute  is  the  proportion  of 
sulphur  actually  concerned  in  vulcanisation.  In 
Parkes’  process  we  have  one  of  tlie  most  perfect 
vulcanising  process  existing,  as  combined  sulphur 
alone  reacts,  and  the  finished  articles  are  quite  free 
from  any  trace  of  sulphur  in  an  uncombined  state. 
An  after-treatment  witli  wa,ter,  or  a weak  alkaline 
solution,  may  be  adopted  to  remove  traces  of  hydros 
chloric  acid.  Light  petroleum  is  now  often  em- 
ployed in  this  process  instead  of  carbon  disulphide. 
Some  hypo- sulphites,  especially  the  lead  salt,  are 
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caxjable  of  acting  as  vulcanising  agents  but  are 
not  very  extensively  made  use  of.  Vulcanisation  by 
hypo-suljjhites  is,  however,  interesting,  as  affording 
another  instance  of  combined  sulphur  acting  as  a 
curing  agent. 

Other  re-agents  besides  sulphur  exercise  a hard- 
ening or  vulcanising  action  on  india-rubber;  as, 
foi-  example,  nitric  acid  and  the  halogens.  Warren 
claims  the  use  of  these  latter  bodies  in  his  patent 
dated  February  26, 1871,  and  he  has  very  successfully 
vulcanised  the  insulating  coating  of  telegraph  wire 
by  means  of  iodine.  A piece  of  cut  sheet  rubber 
(lipped  into  bromine  becomes  vulcanised  instantly. 
Warren’s  process  has  been  applied  in  America  to 
th(!  i)roduction  of  vulcanite  bases  for  artificial 
t(!(:th. 

When  sulphur  and  caoutchouc  are  mixed,  there 
is  a (certain  tendency  for  them  to  unite  slowly, 
(■S[)ecially  if  exposed  to  the  rays  of  the  sun;  a 
hind  of  gradual  vulcanisation  or  curing  being  the 
7 ('sult.  This  is  very  well  exemplified  in  the  case 
of  the  cork  hat  or  helmets,  manufactured  by 
Messrs.  Hawkes  and  Co.,  of  Piccadilly,  to  whom  I 
am  indebted  for  this  very  complete  set  of  speci- 
mens illustrative  of  their  manufacture.  The 
segments  of  cork,  out  of  which  these  helmets  are 


made,  are  cemented  together  by  means  of  a solu-  ' 
tion  of  rubber  in  purified  camphine,  but  a certain  i 
proportion  of  sulphur  is  added  to  the  solution,  i 
During  the  time  that  the  helmet  is  in  use,  the  y 
india-rubber  cementing  medium  gradually  becomes 
vulcanised,  increasing  in  toughness  and  hardness  -i 
by  exposure  to  the  heat  of  the  sun.  If,  on  the 
other  hand,  no  sulphur  were  present,  the  rubber 
would  rapidly  deteriorate,  and  the  helmet  would 
fall  to  pieces  if  used  in  a tropical  climate. 

I have  to  thank  several  manufacturers  for  lending 
me  many  of  the  numerous  specimens  of  vulcanised 
rubber  which  are  before  you  this  evening.  Messrs. 
Macintosh,  Hancock,  Davis,  and  Henwood,  the 
Silvertown  Company,  and  others  having  been  most 
kind  in  this  matter. 

The  remarkable  power  which  vulcanised  caout- 
chouc possesses  of  recovering  its  shape  after  com- 
pression, is  well  illustrated  by  the  fact  that  a sphere, 

2^  in.  in  diameter,  passes  between  rollers  set  to  a 
distance  of  a quarter  of  an  inch  without  suffering 
any  permanent  injury  as  regards  form. 

Although  vulcanised  rubber  is  insoluble  in  the 
ordinary  solvents  of  caoutchouc,  boiling  oil  of 
turpentine  will  dissolve  it ; and  sulphide  of  phenyl, 
a liquid  discovered  by  Dr.  Stenhouse,  will  soften 
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H so  far  as  to  render  it  re-workable.  Old  vulcanised 
rubber,  reduced  to  a state  of  fine  division,  can  be 
incorporated  with  new  rubber  in  many  cases,  and 


Fm.  20. 


there  are  other  methods  by  which  waste  vulcanised 
rubber  may  be  utilised,  as,  for  example,  in  the 
manufacture  of  kamptulicon,  which  will  ba  referred 
to  in  the  next  lecture. 


21. 


Oils  and  fats  exercise  a very  destructive  action 
on  india-rubber,  more  especially  when  the  caout- 
chouc is  un vulcanised ; and,  through  the  kindness 
of  Mr.  T.  S.  Speck,  engineer  to  the  London  District 
Railway  Company,  I am  enabled  to  show  you  a 
very  interesting  specimen  illustrative  of  this.  It 
consists  of  a piece  of  one  of  the  caoutchouc  pipes 
employed  to  lead  gas  into  the  trains  at  the 
Hammersmith  Station,  and  the  pipe  from  which 
this  specimen  has  been  cut  was  placed  in  immediate 


proximity  to  the  stopping-point  of  the  engines* 
You  see  how  deeply  and  thoroughly  the  pipe  is 
corroded  and  destroyed  by  the  action  of  oil  from 


Fig.  22. 


the  engines,  while  the  other  pipes  in  the  station 
are  in  excellent  preservation. 

Some  of  the  conditions  which  are  favourable 
to  oil-resisting  powers,  in  the  case  of  vulcanised 
caoutchouc,  are  as  follows:  — 

1 . The  use  of  a high  quality  of  rubber. 

2.  Thorough  curing. 

8.  The  absence  of  free  sulphur  in  the  finished 
article. 

4.  The  presence  of  such  pigments  as  litharge, 
red  lead,  or  white  lead. 

o.  The  incorporation  of  a trace  of  glycerine  with 
the  materials. 

G.  Curing  in  a glycerine  bath.  (Placed  in  an 
ordinary  steam  vulcaniser.) 

On  the  table  you  will  see  some  interesting 
specimens,  kindly  lent  by  Mr.  Tuck;  these  illustrate 
the  matter  in  question,  and  you  will  notice  how 
well  Mr.  Tuck’s  special  oil-resisting  rubber  has 
withstood  the  action  of  mineral  and  other  oils. 

Ordinary  vulcanised  rubber  gradually  deterio- 
rates when  maintained  at  a temperature  near  130° 
centigrade,  becoming  brittle  and  evolving  sul- 
phuretted hydrogen.  This  may  be  principally  due 
to  the  reaction  of  the  still  uncombined  sulphur  on 
the  caoutchouc.  Exposure  to  the  sun’s  rays  will 
often  produce  a similar  effect  on  caoutchouc  con- 
taining free  sulphur  in  considerable  excess.  Thus 
we  see  that,  although  both  heat  and  exposure  to 
light  have  a curing  action  on  mixed  rubber,  the 
over-long  continued  action  of  either  agency  tends 
towards  mischief. 


MISCELLANEOUS. 


BOTANIC  GARDEN  OF  ADELAIDE,  SOUTH 
AUSTRALIA. 

The  report  of  Dr.  Schomburgk  “ On  the  Progress 
and  Condition  of  the  Botanic  Garden  and  Government 
Plantations  ” at  Adelaide,  South  Australia,  for  the 
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year  1879,  contains  a large  amount  of  matter 
of  interest  both,  to  planters  and  to  commercial  men 
generally.  With  regard  to  the  introduction  of  new 
forage  plants  into  our  colonies,  a subject  that  has 
occupied  a good  deal  of  attention  of  late.  Dr.  Schom- 
burgk  has  given  a full  share  of  trial  and  experiment. 
Of  the  Chuff  a,  or  Earth  Almond  [Cy perns  esculentus)  he 
says: — This  tuberous  Cyperus  is  extensively  grown  in 
the  Southern  States  of  America,  for  the  sake  of  its 
fleshy  tubers  for  sheep,  hogs,  and  poultry  feed.  It  is 
claimed  to  be  one  of  the  most  profitable  crops  grown. 
The  chuffa  is  an  historical  plant,  which  must  have 
been  cultivated  extensively  by  the  ancient  Egyptians, 
as  the  tubers  are  frequently  found  in  their  tombs 
and  other  monumental  buildings.  These  fleshy 

tubers  contain  a large  per-centage  of  oil  and  sugar. 
The  plant  is  still  cultivated  largely  in  Egypt, 
and  is  regularly  taken  for  food.  In  Adelaide, 

Dr.  Schomburgk  says,  the  chuffa  is  planted  in  rows, 
two  and  half  or  three  feet  apart  ; two  tubers  should 
be  dropped  20  inches  or  two  feet  apart  in  each  row,  and 
covered  two  inches  deep,  in  this  way  about  half  a bushel 
is  sufficient  for  one  acre.  In  the  Southern  States  of 
America  they  are  planted  during  February  and  March. 
In  Australia,  the  months  of  J uly  and  August  seems  best 
suited.  The  oHmate  of  South  Australia  seems  to  be 
quite  suited  to  the  cultivation  of  this  plant,  the 
seeds  sown  having,  for  the  most  part,  germinated, 
and  the  plants  being  in  a thriving  condition.  A 
singular  plant,  which  Dr.  Schomburgk  classes  among 
forage  plants,  is  the  Navdoo,  which  is  de- 
scribed as  a valuable  and  nutritious  native  forage 
plant,  common  in  the  interior  of  South  Australia, 
where  it  supplies,  in  its  small  nut-like  capsules,  an 
article  of  food  to  the  natives.  It  is  found  growing 
in  the  low  undulating  grounds  on  the  Lachlan  Eiver 
and  Liverpool  Plains,  and  is  relished  much  by  the 
stock.  It  is  proved  from  experiment  to  grow  luxuriantly 
on  dry  and  sandy  soils,  and  to  have  withstood  the 
severest  droughts  in  the  Adelaide -garden.  “ It  is  to 
be  wondered,”  Dr.  Schomburgk  says,  “ that  no  person 
has  yet  attempted  to  introduce  this  valuable  plant  near 
the  coast.  No  doubt  the  seed  could  be  procured  from 
the  natives  of  the  locahty  where  it  grows,  and,  if  sown 
in  autumn,  the  plants  will  spring  up  during  winter,  and 
provide  a good  pasturage.  I would  advise  some  of  our 
enterprising  squatters  or  farmers  to  try  the  plant.  The 
trial  should  be  made  near  the  homestead,  to  have  the 
opportunity  of  watching  the  growth  of  the  young 
plants,  and,  if  successfid,  the  seed  could  be  sown  on 
the  runs.” 

Pogarding  leguminous  forage  plants,  the  mesquite 
beans,  the  produce  of  Frosopis  pubescens  and  F.  jnbifiora 
are  strongly  recommended  for  repeated  trial  and  experi- 
ment. A correspondent,  writing  from  Texas,  says  : — 
The  great  vitality  of  the  mesquite  tree  is  wonderful, 
flourishing  everywhere  in  a great  variety  of  soils  and 
situations,  subjected  to  the  influence  of  tramping  and 
superabundance  of  manure,  as  shade  trees  in  stock 
pens,  such  as  would  soon  kill  many  trees,  it  grows  with 
renewed  vigour.  So  far  as  I know,  no  one  ever  saw  a 
mesquite  tree  killed  by  drought,  though  I have  seen 
large  numbers  of  forest  trees,  especially  oaks,  killed 
apparently  by  drought,  when  they  stood  in  native 
positions,  not  only  in  the  uplands,  but  in  the 
])lains.  Though  the  mesquite  bean  has  been  intro- 
duced into  other  colonies,  its  success,  so  far  as 
information  at  present  goes,  is  not  an  ascertained 
fact.  A ])lant  of  still  more  recent  introduction  to 
notice  than  the  mesquite,  is  the  Tagasaste,  likewise 
a leguminious  plant,  but  belonging  to  the  section 
l*apilionacete,  and  not  to  Mimoseje,  as  does  the 
Frosopis.  The  Tagasaste  is  a shrubby  plant,  native 
of  the  Canary  Islands  and  Teneriffe,  where  the  leafy 
branches  are  much  used  for  feeding  cattle.  In  its 
native  country  it  is  said  to  grow  in  a light  dry  soil,  and 
is  rather  intolerant  of  frost  in  winter.  The  plants  are 


cut,  in  the  Canary  Islands,  two  or  three  times  a year, 
and  will  last  from  ten  to  twenty  years.  At  Adelaide, 
the  seeds  which  were  sent  from  Kew  have  all  germi- 
nated, and  the  plants,  at  the  time  of  the  report  was 
written,  had  reached  a height  of  from  two  to  three  feet, 
and  were  looking  healthy,  and  not  in  the  slightest 
degree  affected  by  the  severe  drought  that  had  visited 
the  colony. 

Of  the  grasses  suitable  for  fodder  pm-poses,  the 
Egyptian  or  pearl  millet  is  spoken  of  most  highly, 
and  is  said  even  to  be  destined  to  take  a place  in 
the  front  rank  of  valuable  forage  plants.  Grown 
in  good  soil,  the  plants  at  first  appear  feeble,  re- 
sembling broom  corn ; but  when  a few  inches  above 
ground,  they  begin  to  put  forth  new  shoots  from  the 
root,  until  they  number  from  six  to  a dozen.  The  stems, 
at  first,  are  nearly  prostrate,  but  when  about  two  feet 
long,  they  begin  to  assume  an  upright  position,  reach- 
ing a height  of  from  eight  to  ten  feet,  and  having  the 
appearance,  both  in  colour  and  substance,  of  Indian 
corn.  When  the  stems  have  nearly  reached  their  full 
height,  the  flower- spikes  appear  at  the  summit.  As 
soon  as  the  principal  flower- spikes  appear,  the  stems 
throw  out  lateral  branches  from  every  point,  these  in 
turn  producing  leaves  and  flower-spikes.  When 
cultivated  for  fodder,  the  seed  should  be  sown  in 
drills,  and  plenty  of  room  given,  on  account  of 
the  peculiar  habit  of  tillering.  The  fodder  is 
in  the  best  condition  for  cutting  and  cming 
when  the  stalks  are  five  or  six  feet  high ; the 
stumps,  sprouting  and  throwing  up  a new  growth, 
continue  to  grow  until  killed  by  the  frost.  All  stock 
are  exceedingly  fond  of  this  kind  of  millet,  eating  it 
with  as  much  avidity,  and  apparent  relish,  as  they  do  the 
green  leaves  of  Indian  corn.  Eegarding  the  now  well- 
known  Teosinte  {Euchlcena  luxuriam),  which  has  been 
introduced  with  varied  success  into  many  of  the  British 
Colonies,  Dr.  Schomburgk  reports  most  favourably  on 
its  success  in  South  Australia.  The  plant  appears  to 
withstand  any  amount  of  drought,  the  leaves  retaining 
their  healthy  green,  whilst  the  blades  of  the  other 
grasses  suffered  materially.  The  plant  possesses  the 
habit  of  throwing  out  young  shoots  in  a remarkable 
degree,  numbering  60  to  80  on  some  plants,  especially 
those  growing  in  a moist  situation.  At  the  Government 
Garden,  at  Palmerston,  in  the  northern  territory,  the 
growth  of  the  plant  has  been  surprising.  In  the  course 
of  five  or  six  months  they  reached  a height  of  from  12  to 
14  feet,  and  one  plant  had  56  stems.  After  mowing, 
the  plants  grew  again  several  feet  in  a few  days. 
Cattle  delight  in  it,  both  in  its  fresh  and  dry  state.  Dr. 
Schomburgk  says : — “Undoubtedly,  there  is  not  a more 
prolific  forage  plant  known,  but  as  the  plant  is  essentially 
tropical  in  its  habits,  this  luxuriant  growth  is  found  in 
tropical  and  sub-tropical  climates,  although  I can 
recommend  the  Eeana  {Euchlcena)  as  a most  valuable 
summer  forage  plant,  even  in  our  dry  climate,  especially 
if  they  can  be  planted  in  a moist  soil.” 

The  question  of  flower  farming  in  Australia,  for  the 
purpose  of  supplying  the  English  markets  with  the 
materials  for  the  manufacture  of  perfumes,  has  for  some 
time  been  under  consideration  of  those  best  qualified  to 
speak  on  such  matters.  There  is  no  doubt  but  that 
South  Australia  offers  a suitable  field  for  the  cultiva- 
tion of  many  well-known  perfume  plants.  Dr.  Piesse, 
writing  on  the  subject,  says  that  in  a country  that  will 
produce  oranges  and  lemons,  there  is  no  doubt  that 
flower  farms  could  be  successfully  established,  and  that 
all  the  plants  most  valued  in  perfumery,  such  as  cassie, 
jasmin,  mignonette,  violets,  &c.,  would  also  thrive.  Dr. 
Schomburgk  endorses  this  view,  and  says  that  most  of 
the  flowers  which  provide  the  material  for  perfumes 
grow  most  luxuriantly  in  South  Australia,  probably, 
indeed,  to  greater  perfection  than  in  any  other  part  of 
the  world.  The  same  might  also  be  said  of  medicinal 
plants,  many  of  which  might  be  successfully  grown 
over  large  areas  of  land. 
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Dr.  Schomburgk  announces  in  this  report  the  pro- 
bable early  completion  of  a new  building  for  the  Museum 
of  Economic  Botany  on  the  same  plan  as  the  well-known 
establisliment  at  Kew. 


COLOUE-BLINDNESS. 

Dr.  J oy  J effries  has  lately  reported  to  the  School 
Board  of  Boston,  U.S.,  on  the  result  of  his  examination 
of  27,927  school  children  for  colour-blindness,  with  the 
following  general  results : — Of  14,469  male  students  608 
were  colour-blind,  or  4-202  per  cent;  of  13,458  female 
students  9 only  were  colour-blind,  or  0-066  percent.” 
He  adds,  “these  results  are  so  near  what  is  found  by 
the  best  observers  in  Europe  that  we  may  take  it  as  the 
expression  of  a general  law.  Colour-blindness  is  not 
curable  by  any  known  methods,  and  the  colour-sense 
does  not  alter  through  life  ; hence  the  statistics  gathered 
from  the  schools  apply  to  the  whole  community.  We 
may  conclude  that  one  male  in  25  is  more  or  less  colour- 
blind, and  that  the  defect  very  rarely  occurs  among 
females.  I would  here  again  respectfully  call  the  atten- 
tion of  the  Board  to  the  fact  that  whilst  something  is 
done  in  the  primary  schools  in  reference  to  teaching  the 
name  of  colours,  the  question  of  colour-blindness  on 
the  part  of  the  boys  is  entirely  overlooked.  I have 
found,  even  in  the  higher  schools,  but  few  teachers 
who  had  any  knowledge  of  colour-blindness,  other  than 
that  it  was  an  occasional  curiosity.  The  uselessness  of 
attempting  to  teach  a colom--blind  boy  the  names  of 
colours,  -tvith  the  idea  that  he  can  afterwards  apply  them, 
is  self-evident.  I have  taken  great  pains  to  describe  this 
curious  defect  in  all  its  defects  to  all  the  teachers  of 
the  classes  I have  tested,  and  explained  to  them  the 
individual  cases  of  colour-blindness  as  they  occurred.  In 
my  previous  report  to  your  Board  I spoke  of  the  extra- 
ordinary lack  of  knowledge  and  use  of  colour-names  by 
boys.  My  work  in  testing  since  then  has  still  further 
conduced  me  that  this  does  not  show  itself  in  school 
life,  in  examinations  or  exhibitions.  Such  want  does, 
however,  show  itself  very  quickly  when  the  boy  comes 
out  into  every-day  life  and  occupations.  Thus  it  is 
that  the  necessity  of  teaching  colours  and  colour-names 
to  boys  has  been  overlooked.  It  is  naturally  supposed 
that,  in  a general  way,  they  must  learn  them,  as  girls 
do,  from  their  occupations  with  coloured  objects  and 
materials.  The  fact  is,  however,  as  absolute  experience 
has  abundantly  shown  me  and  the  teachers  watching  my 
work,  that  but  very  few  boys  of  the  gi-ammar  or  higher 
schools  are  familiar  with  the  colour-names  of  even  the 
primal-}-  colours,  and  that  stUl  less  can  they  correctly 
apply  those  names  they  do  remember  when  shown 
coloured  objects.  .^\I though  prepared  for  this  ignorance 
of  the  part  of  the  boys  to  a certain  extent,  I confess  I 
was  astonished  to  fiud  it  so  frequent  and  great.  It 
seems  almost  impossible  that  a bright  boy  of  fourteen, 
not  colour-blind,  should  not  know  the  word  green,  or  be 
able  to  apply  it.  Yet  this  does  not  give  an  extreme 
idea  of  the  truth  in  reference  to  the  ignorance  of  colour- 
names  and  their  application  amongst  our  school-boys. 
Ignorance  of  colour-names,  and  their  application,  is 
not,  therefore,  confined  to  the  young,  since  educated 
adults  are  equally  at  fault  from  the  want  of  training 
the  colour-sense  during  school  life.  I have  received 
letters  from  adults,  not  colour-blind,  whose  lack  of 
colour-names  had  been  a serious  drawback  to  tliem  in 
their  occupations  in  every-day  life ; and  they  have 
besought  me  to  urge  the  teaching  of  colour-names, 
and  the  education  of  the  colour-sense,  in  oUr  public 
jwdiools.  The  cultivation  of  the  sense  of  colour  is  at 
present  almost  wholly  neglected,  as  was  once  the 
sense  of  hearing  and  the  voice.  Colour-blindness,  of 
course,  has  been  as  unrecognised  as  unknown.  Eor 
tlus  no  blame  can  be  attached  to  teachers,  or  those  who 
<iirect  their  efforts.  It  is  only  since  the  colour- sense 


and  its  defects  have  been  talked  about  and  tested  within 
the  last  three  years,  that  here,  as  elsewhere  in  the 
world,  it  has  been  discovered  that  men  were  quite  with- 
out the  use  and  knowledge  of  colour -names  compared 
with  women,  very  much  as  it  was  wholly  unknown, 
but  equally  true,  that  the  latter  were  so  extraordinarily 
exempt  from  colour-blindness.  The  systematic  teaching 
in  the  lowest  schools  of  colour-names  and  their  applica- 
tion has  already  commenced  in  Europe,  especially  in 
Germany.  This  is  due,  in  part  at  least,  to  the  success- 
ful efforts  of  Dr.  Hugo  Magnus,  of  Breslau,  in  devising 
simple  and  effective  methods  of  teaching,  adapted  to 
the  capacity  of  teacher  and  scholar,  and  of  such  value 
as  to  receive  a diploma  of  honour  from  the  International 
Medical  Congress  which  met  last  year  at  Amsterdam. 
The  introduction  into  our  primary  schools  of  a similar 
system  of  instruction  in  colours  and  colour-names  would 
save  time  now  faithfully  but  aimlessly  spent,  and  send 
the  children  into  the  upper  schools  ready  to  be  further 
instructed,  so  that  our  school-boys  would  graduate 
ready  to  turn  without  chagrin  or  repulse  to  the  every- 
day occupations  of  life  which  are  with  us  calling  more 
and  more  for  an  educated  colour-sense,  or  rather  a 
colour-sense  with  common  school  education.  A few 
years  of  instruction  have  worked  wonders  in  the  ear, 
the  voice,  and  the  hand.  Let  the  same  be  now  done  for 
our  sense  of  colour,  on  which  also  so  much  depends.  I 
would  here  repeat  what  I said  in  my  report  last  year. 
It  has  been  supposed,  and  even  claimed,  that  the  ex- 
emption on  the  part  of  females  from  colour-blindness 
was  due  to  their  familiarity  with  coloured  objects  and 
materials.  This  will  not  of  course  hold  in  refer- 
ence to  the  individual,  as  the  colour-sense  cannot 
be  changed  by  practice  with  colours.  Whether 
generations  of  colour -education  has  caused  this  sexual 
difference  is  a point  to  be  remembered,  as,  if  sustained, 
it  proves  we  may  commence  to  eliminate  colour- 
blindness from  future  generations  of  boys  by  teaching 
and  practising  their  ancestors  now  under  the  charge  of 
the  School  Board.”  Dr.  Jeffries  employed  Prof. 
Holmgren’s  method  of  testing  for  colour  blindness,  as 
described  in  his  work  on  the  subject,  which  is  noticed 
in  the  Journal  (vol  28,  p.  17). 


BELGIAN  EXPEDITION  TO  CENTEAL  AFEICA. 

Letters  from  Mr.  Cadeiihead  dated  Kwihara,  Unyan- 
yembe,  April  17,  and  Munamurimuka,  four  days  to 
Simba,  May  18,  are  quoted  in  a late  number  of  the 
Times.  He  intended  to  have  pushed  on  from  Zingeh  in 
a straight  line  to  Mukoundouko,  as  Stanley  did,  and 
thence  to  join  the  usual  route  to  Unyanyembe;  but  the 
scarcity  of  food  obliged  him  to  turn  south,  and  join  the 
ordinary  caravan  route  at  Pembara  Mpera,  thence  to 
Mizanzoh  (where  all  his  people  had  a frightful  attack  of 
purging  and  vomiting  from  ina  dvertently  having  drunk 
some  bad  water),  to  Mdabura,  the  westernmost  part  in 
Ugog’o,  and  last  station  in  that  inhospitable  country. 
From  that  point  there  is  an  uninhabited  tract  to  pass 
called  the  Mgundah  Mkali,  and  food  is  bought  in 
Mdabura  to  last  across.  He  was  laid  up  with  a severe 
attack  of  fever,  and  feared  that  in  consequence  he  should 
miss  his  friend  Mr.  Carter,  who  he  understood  was  to 
be  at  the  coast  in  May,  for  the  purpose  of  fetching  up 
country  some  of  the  decoy  elephants  from  India,  and  he 
supposed  Mr.  Carter  had  taken  some  cross  route.  It  is 
reported  that  trained  elephants  cannot  be  had  at  present 
in  India,  so  that  both  tliese  travellers  are  now  in  Karema. 
Tlie  head  man  of  Mr.  Cadenhead’s  caravan — an  Arab, 
Abdallah  Ibn  Eassan — kindly  placed  a large  house 
at  his  disposal.  The  few  Arab  merchants  live 
very  comfortably  in  this  place,  and  have  imported 
from  the  coast  various  fruits,  such  as  limes,  man- 
goes, guavas,  &c.,  and  there  is  abundance  of  food; 
but  there  is  something  in  the  place  that  does  not 
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agree  with  white  men,  for  all  seem  to  become  sick 
here,  from  Living-stone  onwards.  Dr.  Van  den 
Heuvel,  one  of  the  Belgians  who  came  up  with  Mr. 
Carter,  is  stationed  here,  and  acts  as  victualling- agent 
for  Karema,  where  the  Belgian  association  has  its 
station.  The  Arabs  here  were  very  kind  to  Mr.  Caden- 
head,  and  daily  sent  him  presents  of  milk,  fruit,  bread, 
honey,  and  fresh  butter,  and  all  speak  liighly  of  Mr. 
Carter.  A few  days  before  arriving  here  he  met  an 
ivory  caravan  going  down  to  the  coast.  There  were  at 
least  2,000  tusks,  ranging  in  size  from  one  carried  with 
difdculty  by  two  men,  down  to  three  or  four  to  a bundle 
carried  by  a boy.  He  again  speaks  in  glowing  terms 
of  the  zebra  flesh  due  to  the  rifle  of  his  companion,  Mr. 
Roger.  On  the  25th  he  writes  he  had  another  attack 
of  fever — was  better,  and  waiting  to  escort  a caravan 
of  provisions  to  Karema.  Three  of  the  donkeys  sickened 
and  died  at  Kwihara,  which  seems  fatal  to  beasts  as 
well  as  white  men.  From  Munamurimuka,  four  days 
to  Simba,  on  May  11,  Mr.  Cadenhead  writes: — “ To- 
day I met  the  post  on  the  road,  and  send  a few  lines. 
Since  writing  from  Kwihara  I have  had  continued 
attacks  of  fever,  rheumatic  in  form,  and  one  since 
leaving  that  place.  My  strength  has  gone,  especially 
in  my  legs,  and  a couple  of  hours’  marching 
forces  me  to  resort  to  my  donkey.”  He  had 

a letter  from  Mr.  Carter,  at  Karema,  who  was 
hunting  far  and  near  in  the  vain  effort  to  find  a fowl 
with  which  to  give  him  a welcome  on  his  arrival  at 
Karema,  which  is  a place  totally  without  food.  There 
is  nothing  but  Indian  corn  and  what  can  be  procured 
for  the  pot  by  the  chase.  At  Kwihara,  Mr.  Roger  and 
Mr.  Burde,  who  came  up  from  the  coast,  attached 
themselves  to  Mr.  Cadenhead.  Their  caravan  consisted 
of  100  and  odd  packages.  Mr.  Cadenhead  was  their 
guide  and  escort  for  three  days,  and,  when  left  to 
themselves,  they  could  not  get  their  men  to  proceed, 
and  unwisely  disbanded  them.  They  were  then  at  a 
miserable  little  village,  in  an  unsafe  country,  with 
valuable  goods.  They  would  be  detained  there  for  a 
month,  at  least.  Mr.  Cadenhead  sent  ten  soldiers  to 
remain  by  them  until  porters  could  be  sent  to  bring 
their  loads  away.  On  May  18th  he  met  Mr.  Thomson, 
the  Royal  G-eographical  Society’s  traveller,  on  his  way 
home.  He  described  him  as  quite  a youth,  and  looking 
very  well  after  travelling  upwards  of  2,000  miles  in 
unlmown  country.  In  Karema  he  hopes  to  stay  only  a 
very  short  time.  It  has  been  already  described  as  a place 
without  food  or  comforts  of  any  kind.  He  heard  that 
Mr.  Carter  had  made  a voyage  on  the  Tanganyika  from 
Karema  to  Hjiji,  which,  it  will  be  remembered,  is  the 
place  where  Livingstone  remained  so  long,  and  where 
he  died. 

Since  the  publication  of  these  letters,  news  has 
arrived  from  Zanzibar  of  the  murder  of  Mr.  Caden- 
head and  Mr.  Carter  by  an  African  chief. 


GENEEAI  NOTES. 


Brussels  Congress  on  Commerce. — An  International 
Congress  of  Commerce  and  Industry  will  be  held  at  Brussels 
from  the  6th  to  the  11th  of  September  next,  in  connection 
with  the  50th  anniversary  of  the  Independence  of  Belgium. 
The  Sections  are  ; — 1 . Political  Economy.  2,  Commercial 
I^aw.  3.  Sciences.  4.  Industrial  Arts.  The  President  of 
the  Organising  Committee  is  M.  Antoine  Dansaert,  135,  Rue 
de  la  Loi,  Brussels. 

Migrations  of  Population. — Mr.  Welton  has  shown, 
in  a paper  read  before  the  Manchester  Statistical  Society 
(and  alluded  to  in  the  Journal^  p.  720),  that  the  number  of 


male  inhabitants  of  the  four  counties,  Wilts,  Somerset,  Devon, 
and  Cornwall,  enumerated  in  1 851  at  the  ages  5 to  20  was 
266,246.  The  number  enumerated  20  years  later  at  the 
corresponding  ages  25  to  40  was  only  137,295.  The  loss  was 
occasioned  to  the  extent  of  29,010  by  deaths,  the  remaining 
loss,  99,941 , being  due  to  migrations.  Setting  aside  Plymoutl 
and  one  or  two  other  growing  places,  it  may  be  said  that 
nearly  half  the  male  population  at  those  ages  had  departed. 
The  migrations  are  almost  confined  to  the  ages  15-30  years, 
as  it  likewise  appears  that  289,270  males,  aged  30  years  and 
upwards,  in  1851  were  reducod  in  the  next  20  years  to 
139,835,  the  loss  being  due  to  mortality  to  the  extent  of 
141,485  persons,  and  only  a residual  loss  of  7,950  remaining 
to  be  acemmted  for  by  migrations. 

Melbourne  Social  Science  Congress. — The  first  meet- 
ing of  this  Congress  will  probably  take  place  during  the 
month  of  October,  1 880,  in  connection  with  the  Melbourne 
International  Exhibition.  Mr.  Chester  Earles,  hon.  sec. 
of  the  Music,  Science,  Fine  Arts,  and  Literature  Section  of 
the  Congress,  is  desirous  of  receiving  papers  on  any  of  these 
subjects,  which  should  be  addressed  to  him  at  the  Victorian 
Academy  of  Arts,  Melbourne.  Communications  will  bo 
received  as  late  as  the  20th  of  October.  Mr.  Earles  writes : — 
“ It  is  the  desire  of  the  committee  to  render  the  meetings  of 
the  section  in  every  way  worthy  of  the  occasion  that  has 
called  the  Congress  into  existence.  They  are  anxious, 
accordingly,  not  only  to  turn  to  account,  for  pui'poses  of 
instruction,  the  material  resources  of  the  Exhibition,  but  to 
enlist  to  the  same  end  the  active  and  zealous  co-operation  of 
exhibitors,  of  visitors,  and  of  all  othei-s  interested  in  thejjro- 
gress  of  music,  science,  fine  arts,  and  literature.  It  must  be 
understood  that  the  Congress  is  not  in  a position  to  incur  any 
pecuniary  liability  whatever  in  respect  of  any  contribution  ; 
that  the  ordinary  length  of  a paper  should  be  such  that  its 
reading  should  not  exceed  twenty  minutes  ; that  the  right  of 
publishing  any  paper  in  such  form  and  at  such  time  as  it 
may  think  fit,  as  well  as  the  right  of  rejecting  any  paper, 
rests  with  the  Council  of  the  Congress  ; that  no  paper  can 
be  accepted  which  has  been  already  made  public  ; and  that 
no  accepted  paper  be  published  by  its  author  until  after  the 
publication  of  the  transactions  of  the  Congress.” 

Exhibition  of  Wool,  1881. — The  directors  of  the 
Crystal  Palace  propose  to  commence,  in  1881,  a series  of 
special  International  Exhibitions  of  different  classes  of  manu- 
factures, with  an  international  exhibition  of  wool  and  its 
varied  applications  and  manufactures,  besides  those  of  a few 
allied  products,  and  of  the  machinery  and  implements  relating 
thereto.  They  state  that  the  demand  for  wool  has  increased 
with  marvellous  rapidity,  and  this  raw  material  is  produced 
more  or  less  largely  in  all  countries,  but  it  is  to  the  Austra- 
lian and  African  colonies  that  Europe  is  now  mainly  indebted 
for  its  supplies  of  superior  merino  wool.  Of  the  41 1 ,000,000 
pounds  of  wool  imported  into  this  country  in  1879,  nearly 
355,000,000  pounds  came  from  the  British  Possessions.  The 
woollen  manufacture  now  ranks  second  in  importance  of  the 
British  textile  industries,  wool  being  much  preferred  to  any 
other  material  for  nearly  all  clothing  purposes.  Although 
London  is  the  centre  of  supply  of  wool  to  the  Continent,  and 
buyers  are  attracted  here  in  large  numbers,  yet  an  interchange 
of  manufactured  product  takes  place  even  between  competing 
countries.  The  directors  will  furnish  motive-power  for 
working  machinery  free,  but  any  driving-belts,  connections, 
or  attachments  required  must  be  made  at  the  expense  of  the 
exhibitors.  All  applications  from  intending  exhibitors  must 
furnish  full  particulars  of  the  space  required,  and  the  objects 
intended  to  be  shown,  and  be  sent  in  to  the  superintendent 
before  the  1st  January,  1881.  The  exhibition  wiU  be  open 
from  June  to  October,  1 881 . Medals  and  certificates  of  merit 
will  be  awarded  by  competent  jurors  to  be  appointed. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Sceretary. 
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PROCEEDINGS  OF  THE  SOCIETY. 


CANTOE  LECTURES. 

THE  ENDIA-RUBBEE  AND  GUTTA-PERCHA 
INDUSTRIES. 

By  Thomas  Bolas,  F.C.S. 

Lecture  IY.— Delivered  February  23,  1880. 

Special  Applications  of  Vulcanised  India-rubh^r. 
Mechanical  and  Engineering  Applications,  Sur- 
gical Uses.  India-rubber  Stamps  or  Stereotypes. 
Vulcanised  Caoutchouc  in  the  Dwelling-house,  the 
Garden,  Children’s  Playroom,  and  the  Printing- 
office. 

Few  materials  have  received  such  numerous 
applications  in  the  industrial  arts  as  vulcanised 
caoutchouc  ; and,  in  many  instances,  the  applica- 
tions of  india-rubber  are  of  considerable  com- 
mercial importance.  So  various,  indeed,  are  the 
uses  to  which  this  material  is  applied,  that  the  mere 
reading  of  a list  of  its  applications  would  occupy 
much  more  than  the  hour  allotted  for  this  lecture 
— as  a rough  estimate,  I should  say  it  would  take 
just  about  two  hours  and  three  quarters — so  I will 
not  do  it,  but  will  rather  call  your  attention  to  a 
few  matters  which  either  are  of  special  interest  or 
happen  to  present  themselves  to  me  to-night. 

A pad  of  india-rubber  has  a remarkable  effect  in 
deadening  vibration  or  recoil,  and  a slab  or  sheet 
about  an  inch  thick  is  a useful  thing  to  place 
underneath  an  anvil,  in  order  to  reduce  the  noise 
arising  from  hammering  thereon.  Again,  you 
know  that  railway-carriage  buffers  work  against 
blocks  of  caoutchouc,  these  having  a remarkable 
effect  in  reducing  the  destructive  action  arising 
from  the  jarring  and  striking  of  the  carriages 
against  each  other.  In  the  case  of  rubber  intended 
for  such  purposes,  there  is,  generally,  no  dis- 
advantage in  somewhat  hardening  the  material,  by 
admixture  with  either  one  of  the  inert  powders 
already  referred  to  as  being  suitable  for  lowering 
the  quality  of  vulcanised  rubber. 

Here,  among  the  articles  lent  by  the  Silvertown 
Company,  is  an  arrangement  for  lessening  the 
recoil  of  an  ordinary  shoulder  gun  or  rifle.  It 
consists  of  a plate  of  ebonite,  faced  with  soft 
rubber,  and  is  intended  to  be  attached  to  that  part 
of  the  gun  which  is  placed  next  to  the  shoulder. 

The  production  of  threads  of  caoutchouc  by  the 
process  of  squirting,  is  one  of  considerable  interest, 
and  it  can  be  illustrated  to  you  in  a very  simple 


manner.  Here  is  a metal  apparatus,  very  similar 
in  size  and  appearance  to  a small  pewter  squirt, 
and  I will  fill  it  with  caoutchouc  which  has  been 
softened  by  means  of  a small  proportion  of  benzole. 
The  beak  of  the  apparatus  being  placed  in  the 
focus  of  the  lantern  lens,  you  see  that  a magnified 
image  is  projected  on  the  screen.  The  piston  being 
now  forced  into  the  cylinder,  the  softened  rubber 
is  driven  out  in  the  form  of  a cord  or  thread,  which 
really  descends  from  the  nozzle  of  the  squirt;  but 
owing  to  the  inverting  action  of  the  lens,  it  appears 
to  ascend  on  the  screen.  The  threads  thus  formed 
must  be  exposed  to  the  air,  in  order  that  all  traces 
of  benzole  may  evaporate,  after  which  they  may  be 
cured  in  any  of  the  usual  ways. 

The  drawing  now  projected  on  the  screen  (Fig.  23, 
p.  784)  represents  an  arrangement  for  the  production 
of  threads  by  the  process  of  squirting.  A represents 
the  main  cylinder  of  the  apparatus ; while  F is  the 
rod  attached  to  a piston,  which  fits  into  this 
cylinder.  The  piston  is  forced  down  by  the  gear- 
ing represented  towards  the  right  of  the  figure, 
and  in  the  lower  part  of  the  cylinder  a series  of 
fine  wire  gauze  strainers  is  fitted,  in  order  to  re- 
move any  solid  impurities  which  may  be  present 
in  the  caoutchouc  paste.  The  pressure  of  the 
piston  next  forces  the  india-rubber  into  a horizontal 
tube,  marked  C,  the  lower  part  of  which  is  per- 
forated by  a series  of  holes,  out  of  which  the 
material  exudes,  forming  a row  of  threads,  these 
being  then  led  forward  by  an  endless  band  of 
velvet,  E.  The  threads  next  pass  into  a trough, 
D,  which  contains  running  water  ; whence  they  are 
afterwards  carried  by  a long  endless  band  of  calico 
or  linen,  on  which  they  become  sufficiently  dry  to 
be  wound  on  bobbins,  a little  French  chalk  being 
made  use  of  to  prevent  adhesion. 

Washers  and  circular  valves  are  largely  employed 
for  many  purposes,  and  these  may  be  cut  out  of 
the  mixed  rubber  sheet,  or  they  may  be  moulded 
out  of  the  mixed  rubber.  In  either  case,  they  can 
be  imbedded  in  French  chalk  during  the  process 
of  curing  by  steam,  or  they  may  be  cured  in  moulds, 
brass,  tinned  inside  being  a very  general  material 
for  these.  The  merest  trace  of  oil  on  the  surface 
of  the  mould  prevents  any  adhesion  to  it  dur- 
ing the  curing  process.  It  may  be  premised 
that  it  is  generally  necessary  to  support 
articles  of  mixed  rubber  during  the  process  of 
curing  by  heat,  as  the  material  softens  very  con- 
siderably before  the  true  curing  action  steps  in. 
Sheets  are  generally  supported  by  being  wound  on 
a drum  together  with  a cloth,  and  are  then  cured 
in  water,  while  many  small  articles  may  be  con- 
veniently cured  in  moulds  made  of  baked  clay  or 
slate,  these  being  cheaper  and  more  easily  made 
than  metal  moulds.  It  often  happens  that  it  is 
more  convenient  to  cut  small  washers  and  discs 
from  the  vulcanised  sheets,  although  this  course 
naturally  involves  some  waste  of  material. 

The  firms  which  were  mentioned  at  the  last 
lecture  have  placed  at  my  disposal  the  extensive 
series  of  specimens  illustrating  the  above-men- 
tioned uses  of  india-rubber,  and  you  can  examine 
these  for  yourself  after  the  lecture. 

The  manufacture  of  the  various  kinds  of  tubing 
forms  a very  important  part  of  the  rubber  industry. 
The  usual  manner  of  fabricating  tubes  is  to  cut  the 
mixed  rubber  sheet  in  such  a way  that,  when  the 
edges  are  put  together,  no  ridge  shall  be  left  pro- 
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jectiiig  on  the  inside  or  outside  of  the  tube,  a 
matter  which  is  very  well  illustrated  by  the 
diagrams  which  will  be  immediately  projected 
on  the  screen.  (Figs.  24  and  25.) 


Figs.  24  and  25. 


A strip  of  the  softened  mixed  rubber-sheet  being 
bent  over  on  itself,  the  edges  are  cut  off  as 
at  A.  On  now  placing  the  fresh  edges  together, 
as  represented  at  B,  they  fit  together,  form- 
ir\g  a tube,  and  a loosely-fitting  mandril  being 
introduced,  the  joint  is  strengthened  by  being 
rolled  longitudinally  with  a small  roller,  resembling 
a minature  garden-roller,  made  slightly  hollow  in 
the  middle.  The  mandril  is  generally  left  in  during 
the  vulcanisation  or  curing  of  the  tubes,  the  so- 
called  “chalk  cure”  being  adopted,  as  already 
explained.  Very  often  the  removal  of  the  man- 
dril presents  some  difficulty,  and,  in  consequence 
of  this,  it  is  not  unusual  to  employ  a spiral  wire 
instead  of  a sobd  metal  mandril,  this  being  left  in 


the  tube  when  sold.  Machines  have  been  con- 
structed for  the  making  of  tubes,  but  with  varying 
degrees  of  success.  In  the  case  of  tube  machines, 
a flexible  core,  or  kind  of  rope,  is  generally  used  as 
a mandril.  Tubes  are  often  built  up  of  alternate 
layers  of  india-rubber  and  canvas,  this  latter  being 
saturated  or  filled  in  with  softened  rubber  by 
means  of  the  frictioning  machine.  The  friction- 
ing  machine,  one  form  of  which  is  illustrated  by 
the  diagram  now  on  the  screen,  somewhat 
resembles  a calender ; indeed,  it  often  happens  that 
the  calender  is  fitted  with  gearing,  to  enable  it  to 
be  used  as  a frictioning  machine;  and  in  passing 
between  its  rollers,  the  interstices  of  the  canvas 
becomes  so  filled  with  the  softened  rubber,  that 
the  frictioned  material  can  be  worked  in  with  the 
rubber  when  composite  tubes  are  desired.  In  some 
cases  a spiral  wire  is  imbedded  between  two  layers 
of  india-rubber,  the  tube  thus  obtained  being  well 
adapted  for  suction  purposes.  The  variety  of  tubes 
thus  built  up  out  of  rubber,  wire,  and  textile 
materials  is  very  great,  and  the  samples  and 
sections  lent  by  the  Sdvertown  Company,  Messrs. 
Davis  and  Henwood,  Tuck,  and  others  will  be  re- 
viewed by  you  with  interest. 

Another  method  of  making  tubes  is  by  the 
squirting  process  already  illustrated  to  you  in  the 
case  of  threads.  In  this  instance,  the  mixed  rubber, 
previously  softened  by  heat,  or  by  a solvent,  is 
forced  through  a die,  but  this  must  be  provided 
with  a central  core  or  mandril,  to  form  the  bore  of 
the  tube.  Seamless  tubes  made  in  this  way  are  very 
useful  for  laboratory  and  other  purposes.  On  the 
table  there  are  some  interesting  samples  exhibited 
by  Mr.  Hancock. 

The  so-called  insertion  sheet,  which  is  composed 
of  alternate  layers  of  rubber  and  frictioned  canvas, 
is  very  useful,  in  case  great  strength  should  be 
required.  Sometimes  wire  gauze  is  inserted 
between  rubber  sheets  in  a similar  manner. 

India-rubber  steam  packing  is  of  very  great 
value  for  making  the  stuffing  boxes  of  engines 
steam-tight.  It  is  also  employed  for  packing  the 
shaft  holes  of  vessels,  and  other  similar  purposes. 
The  steam  packing  generally  takes  the  form  of  a 
cord,  built  up  of  india-rubber,  frictioned  canvas, 
and  lubricated  or  stearined  cotton.  The  extra- 
ordinary number  of  patterns  or  devices  into  which 
these  materials  are  occasionally  worked,  is  well 
illustrated  by  the  sections  which  are  exhibited  by 
the  Silvertown  Company,  and  by  Mr.  Tuck.  This 
gentleman  has  made  an  especial  study  of  the 
manufacture  of  rubber  packing,  and  you  will  be 
interested  in  studying  his  model  which  illustrates 
the  method  of  placing  the  packing  into  the  stuffing 
boxes,  (be.  Generally,  packing  contains  a small 
square  core  of  rubber,  and  this  is  bound  round  with 
several  layers  of  frictioned  canvas.  In  such  a case, 
the  india-rubber  core  gives  the  necessary  spring  or 
elasticity,  while  the  frictioned  canvas  endures  the 
hard  wear ; so  tightness  is  secured  in  the  stuffing 
box. 

The  use  of  gas  bags,  air  pillows,  beds,  <&;c., 
formed  of  two  thickness  of  cloth  separated  by  a 
layer  of  rubber,  has  now  become  very  general,  and 
one  can  only  appreciate  the  ingenuity  exercised  in 
the  manufacture  of  such  articles  by  either  seeing 
them  put  together  or  cutting  one  of  them  open,  so 
as  to  expose  the  method  adopted  in  building  it  up. 
Gas  bags  have  been  found  very  useful  for  carrying 
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a supply  of  illuminating  gas  for  the  lighting  of 
trains:  but  the  use  of  them  somewhat  impoverishes 
the  gas,  as  the  caoutchouc  absorbs  several  of  those 
hydrocarbons  which  contribute  largely  towards 
its  illuminating  properties.  As  an  insulating 
material  for  telegraph  and  other  electrical  wires, 
caoutchouc  holds  a verj^  high  place,  and  these 
specimens,  kindly  supplied  by  the  Silvertowm  Com- 
pany, and  by  Messrs.  Pickards  and  Co.,  of  Derby, 
will  abundantly  illustrate  this  use  of  india-rubber, 
and  the  method  of  coating  the  wires. 

Belting,  for  the  transmission  of  power,  can  be 
\’ery  advantageously  made  of  alternate  layers  of 
rubber  and  frictioned  canvas,  these  being  built  up 
to  the  required  thickness.  Belting  is  generally 
cured  by  dry  heat,  and  in  the  following  manner: — 
An  iron  mould,  something  like  a gutter,  is  pro- 
vided, this  being  planed  out  to  the  exact  width  of 
the  belting.  Into  th  ‘s  gutter-like  mould,  which 
may  be  about  20  ft.  long,  a strip  of  iron  fits  accu- 
rately ; so  that  a pieci  of  belting  introduced  into 
the  mould  is  enclosed  everywhere  excepting  at  the 
ends.  One  end  of  a length  of  made-up,  but  not 
cured,  belting  being  introduced  into  the  iron  mould, 
the  necessary  heat  for  curing  is  applied  by  means 
of  a massive  steam  press  (Fig.  26),  which  consists 
of  two  rectangular  cast-iron  chests,  heated  inter- 
nally by  steam.  Generally  speaking,  the  chests 
are  heated  to  a temperature  as  high  as  150®  Centi- 
grade, in  order  that  the  vulcanisation  mayprc/3oed 


quickly.  In  about  20  or  30  minutes,  a fresh  portion 
of  the  belting  is  exposed  to  heat  in  the  mould,  and 
so  on  until  the  whole  length  has  been  vulcanised. 
The  method  of  vulcanising  in  question  possesses 
the  advantage  of  yielding  belts  with  very  accu- 
rately square  edges,  so  that  the  whole  width  is 
available  for  the  transmission  of  power.  The 
steam  press  is  excellently  well  adapted  for  the 
vulcanisation  of  figured  or  patterned  sheets  of 
caoutchouc,  intended  for  ornamental  purposes,  and 
the  engraving  (Fig.  26)  represents  such  a use  being 
made  of  the  apparatus.  India-rubber  belting 
should,  naturally,  be  protected  as  far  as  possible 
from  the  action  of  oil,  as  the  continual  motion  and 
straining  very  much  favours  the  destructive  action 
of  fatty  matters  upon  it. 

Caoutchouc  has  been  largely  employed  in 
the  manufacture  of  surgical  appliances,  several 
examples  of  such  uses  of  caoutchouc  being  now 
before  you.  Elastic  stockings,  belts,  and  bandages 
are  of  considerable  value,  as  they  exercise  a more 
continuous  and  equal  strain  than  would  be  the  case 
with  ordinary  bandages.  Messrs.  Cow  and  Co. 
have  provided  some  samples  of  their  extra-elastic 
bandages,  made  out  of  spread  sheet — a form  of 
rubber  which  will  be  considered  in  the  course  of 
the  evening.  Other  appliances— such  as  infants’ 
feeding  gear,  injection  apparatus,  pessaries,  &c. — 
are  represented  in  the  collection  before  you,  but 
they  require  no  special  explanation. 


786 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  August  20,  1880. 


As  regards  uses  of  caoutchouc  bearing  on  every- 
day life,  very  much  might  be  said,  but  the  time  is, 
unfortunately,  rapidly  advancing.  The  making  of 
an  umbrella  ring  is  a very  ingenious  and  curious 


operation,  ■which  I will  proceed  to  illustrate  to  you. 
A strip  of  the  softened  and  mixed  sheet  rubber  is 
cut  off  obliquely  at  each  end  as  you  see  me  now 
cut  it  (Fig.  27),  and  after  it  has  been  rubbed  over 


with  rubber  solution  to  render  it  adhesive,  the 
obliquely  cut  ends  (a  and  b)  are  brought  in  con- 
tact, so  that  a short  tube  is  formed.  This  being 
next  placed  on  a mandril,  one  end  of  the  short 
tube  is  turned  over  on  itself  continuously,  so  as  to 
convert  the  tube  into  a round-rimmed  ring.  In 
practice  the  operation  is  conducted  much  more 
rapidly  than  I have  done  it.  The  rings  are  laid  in 
French  chalk  and  cured  by  a steam  heat;  but  very 
often  these  articles,  instead  of  being  made  of  mixed 
rubber,  are  manufactured  from  cut  sheet. 

The  squeegee  is  an  instrument  of  American 
origin,  and  consists  of  a stoutish  strip  of  vulcanised 
rubber  mounted  scraper  fashion  in  a piece  of  wood. 
The  scraper-like  edge  of  the  india-rubber  slides 
■with  very  great  ease  over  any  wet  surface,  forcing 
before  it  any  dirt  or  foreign  matter  in  a manner 
which  is  surprisingly  complete.  No  doubt  you 
have  all  seen  the  squeegee  made  use  of  for  cleansing 
the  roads  and  pavements  in  rainy  weather.  The 
squeegee  forms  an  admirable  window  cleaner,  as  I 
can  illustrate  to  you  by  applying  one  to  a piece  of 
<iirty  glass ; but  it  must  always  be  used  in  conjunc- 
tion with  an  abundant  supply  of  water,  as  the 
friction  between  india-rubber  and  dry  glass  is  very 
great.  Considerable  use  is  made  of  the  squeegee 
in  several  of  the  photo-mechanical  printing  pro- 
cesses, which  I had  the  pleasure  of  illusti  ating  to 
you  two  years  ago,  as  some  of  you  will  doubtless 
remember. 

Door  mats  of  vulcanised  rubber  are  now  being 
extensively  made  use  of.  The  mixture  employed 
for  their  manufacture  is  generally  of  a very  low 
quality  ; old  vulcanised  caoutchouc,  fibrous 
materials,  and  mineral  matters,  such  as  whiting, 
being  freely  added;  about  20  per  cent,  of  a low 
quality  of  new  rubber,  such  as  African  tongue, 
being  often  considered  sufficient.  The  material 
having  been  calendered  to  the  requisite  thickness, 
a very  partial  and  imperfect  curing  is  generally 
effected  at  this  stage,  the  sheets  being  exposed  to  a 
moderate  heat  between  metal  plates,  these  being 
often  corrugated.  After  this  the  patterns  of  the 
mats  are  cut  out  by  means  of  punches  and  cutters, 
the  device  having  been  stencilled  on  the  sheet  by 
means  of  French  chalk  dusted  through  a perforated 
metal  plate.  The  mats  are  next  laid  in  French 
chalk,  and  cured  by  steam.  The  punchings  are 
worked  over  again,  the  slight  preliminary  curing 
or  setting  being  insufficient  to  offer  any  notable 
hindrance  to  this  course. 

A very  excellent  method  of  manufacturing 
mats,  but  one  not  adopted  to  any  great  extent  in 


this  country,  is  to  mould  them  in  cast-iron  moulds, 
and  then  to  cure  by  the  dry  heat  of  the  steam  . 
press  (Fig.  26,  p.  785).  Other  methods,  such  | 
as  building  up  the  mats  out  of  strips,  are  also  i 
occasionally  adopted.  Nearly  related  to  door- 
mats  are  door- stops  or  buffers,  articles  of  con- 
siderable utility  in  preventing  damage  to  houses 
by  a continual  banging  of  the  doors.  Small  blocks 
of  rubber  are  often  set  in  the  door  frames  of  rail- 
way carriages,  to  receive  and  deaden  the  first 
effects  of  the  blow  resulting  from  a rapid  shutting  i 
of  the  doors. 

In  the  manufacture  of  toys,  the  applications  of 
caoutchouc  are  very  numerous  and  often  ex- 
ceedingly ingenious.  Here  is  a small  air-ball,  or 
balloon,  to  which  is  attached  a wooden  tube, 
provided  with  an  india-rubber  strip,  acting  as 
a reed.  The  reed  does  not  vibrate  while  the 
balloon  is  being  distended  ; arid  by  closing  the 
tube  by  means  of  one  finger,  the  air  may  be  re- 
tained in  the  balloon  ; but  onremo^ving  the  finger, 
out  it  goes  with  a rush,  causing  an  unearthly 
screak,  calculated  to  delight  the  infant  mind. 
Hollow  playing  balls  are  made  of  four  segments  of 
calendered  sheet,  put  together  balloon  fashion. 
Here  is  one  at  this  stage  ; it  certainly  does  not  look 
much  like  a ball,  but  more  like  a withered  pear, 
which  has  resided  for  some  time  in  a square  tube 
rather  too  small  for  it.  The  next  step  is  to  enclose 
the  incipient  ball  in  a hollow  spherical  mould, 
best  made  of  slate,  and  to  expose  it  to  a vulcan- 
ising heat.  The  air  inside  the  india-rubber  now 
expands,  forcing  the  material  into  close  contact 
with  the  mould,  and  when  the  vulcanisation  is 
complete,  a perfect  counterpart  of  the  interior  of 
the  mould  is  the  result.  As  the  included  air  con- 
tracts, the  ball,  to  some  extent,  collapses,  as  you 
see  in  the  case  of  these  samples ; but  by  cutting  a 
small  circular  hole  in  one  of  the  balls,  it,  as  you 
see,  can  be  made  to  regain  its  spherical  shape 
immediately.  In  some  cases  it  is  considered  better 
to  tightly  distend  the  cured  balls  by  compressed 
air ; and  this  may  be  effected  by  attaching  a small 
lump  of  unmixed  rubber  to  the  interior  of  the  ball, 
before  it  is  made  up,  and  this  lump  undergoes  no 
change  in  the  curing  process.  When  the  cured 
ball  is  taken  from  the  mould,  a sharp-pointed  or 
sting-like  tube  is  passed  through  at  the  point 
where  the  lump  is  situated,  and  air  is  forced  in 
through  this  tube.  On  withdrawing  the  tube,  the 
hole  closes,  and  the  freshly-divided  surface  of  the 
unvulcanised  rubber  unites  again. 

I do  not  think  I told  you  anything  about  the 
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so-called  india-rubber  sponge,  orfrotb-like  rubber, 
which  may  be  used  for  toilet  purposes,  as  padding, 
or  as  rubbers  for  cleaning  shoes  or  various  other 
articles.  It  is  made  by  incorporating  with  tbe 
rubber  certain  substances  which  will  give  off 
vapour  or  gas  during  the  process  of  curing.  Among 
these  may  be  mentioned  damp  sawdust,  crystallised 
alum,  and  carbonate  of  ammonia.  The  sponge  is 
vulcanised  in  moulds,  which  it  fills  during  the  act 
of  expanding.  An  ingenious  application  of  the 
sponge  rubber  is  made  in  the  manufacture  of  a 
certain  kind  of  playing  ball.  Some  of  tbe  sponge 
rubber  composition,  which,  by-the-by,  may  be  com- 
pounded as  follows : — 

20  parts  washed  rubber  of  low  quality. 

10  parts  red  lead  or  other  pigment. 

50  parts  old  vulcanised  rubber  in  a finely  divided  state. 
8 parts  svdphur. 

6 parts  damp  sawdust  finely  ground. 

6 parts  oxidised  linseed  oil. 

100 

is  wrapped  round  a small  ball  of  wood,  and  the 
whole  is  then  placed  in  a spherical  mould  some- 
what larger  than  the  wooden  core  and  its  rubber 
envelope.  Tbe  heat  necessary  for  curing  being 
now  applied,  the  rubber  swells  and  fills  the  mould. 
On  taking  one  of  these  sponp-e  balls  into  the  hand, 
its  softness  would  naturally  cause  one  to  think  it 
was  made  of  a fine  quality  of  rubber,  and  to  wonder 
at  it  being  sold  at  the  low  price  charged;  but,  on 
cutting  it  in  two,  the  mystery  is  explained  ; a 
wooden  core  and  a coating  of  very  low  quality 
sponge  rubber  being  its  factors.  Very  many  hollow 
articles  are  made  in  moulds,  in  the  same  manner  as 
the  hollow  balls  ; not  only  toys,  such  as  dolls, 
being  produced  in  this  way,  but  also  such  goods  as 
injection  bottles  and  analogous  articles ; the 
principle  of  utilising  the  expansive  force  of  air  for 
forcing  the  rubber  up  to  the  sides  of  the  mould 
being  of  widespread  application  in  the  rubber 
industry.  Tin  or  cast-iron  moulds  are  often  em- 
ployed, and,  in  some  cases,  a compression  of  air 
into  the  finished  article  is  rendered  unnecessary  by 
adopting  the  expedient  of  forcing  air  into  the 
article  after  it  is  placed  in  the  mould,  but  before 
curing;  the  soft  mixed  rubber  closing  immediately 
on  the  minute  hole,  which  is  necessary  for  this 
purpose. 

The  use  of  india-rubber  for  cleaning  paper  and 
erasing  pencil  marks  is  a well-known  application 
of  the  material,  but  its  usefulness  in  this  respect 
can  be  very  much  increased  by  incorporating 
certain  gritty  materials  with  it,  such  as  pumice  or 
finely  divided  silica.  Messrs.  Wolff  and  Sons 
exhibit  a collection  of  rubber  specially  prepared 
for  these  uses ; and  they  have  adopted  the  plan  of 
mounting  the  rubber,  squeegee  fashion,  in  wooden 
blocks.  By  this  arrangement,  contact  between  the 
hand  and  the  rubber  is  avoided.  Some  people  let 
their  erasing  rubber  get  very  dirty,  and  then 
express  surprise  that  it  fails  to  clean  paper. 

Very  pretty  casts  or  mouldings  of  phototypic 
reliefs  may  be  made  in  vulcanised  india-rubber;  and 
I will  next  illustrate  to  you  the  method  of  making 
such  casts,  at  least  as  far  as  the  manipulation  of 
the  caoutchouc  is  concerned.  Here  is  an  ordinary 
photographic  negative,  and  this  is  a type  metal 
cast  or  mould,  produced  by  photographic  agencies 


from  the  negative.  Those  portions  of  the  negative 
which  are  opaque  correspond  to  relief  in  the  type 
metal  mould,  while  the  depressions  of  the  mould 
correspond  with  the  transparent  portions  of  the 
negative. 

The  first  step  is  to  very  slightly  oil  the  mould, 
after  which  blacklead  is  applied  to  the  surface,  and 
the  excess  is  polished  off  by  means  of  a soft  brush. 
A sheet  of  mixed  rubber,  previously  softened  by 
heat,  is  next  applied  to  the  prepared  surface  of  the 
mould,  and  curing  is  effected  by  means  of  the  small 
hot  press  into  which  the  mould  and  rubber 
are  now  placed.  A hot  press  of  the  kind  now 
before  you  (Fig.  28)  is  very  convenient  for 


Fig.  28. 


Hot-press  for  the  Vulcanisation  of  India-rubber 
Casts  or  Stereotypes. 

the  curing  of  small  flat  articles  and  casts.  It  con- 
sists of  a cast-iron  fish  kettle,  upon  the  bottom  of 
which  rests  a slab  of  type  metal  an  inch  thick. 
Inside  the  kettle  is  placed  a small  press,  like  a 
copying  press  in  miniature.  By  the  side  of  the 
press  stands  a small  iron  cup,  containing  glycerine, 
and  in  this  fluid  is  immersed  the  bulb  of  a thermo- 
meter, the  stem  of  which  projects  through  a hole 
in  the  cover  of  the  kettle.  By  means  of  a small 
gas  stove,  heat  can  be  applied  to  the  apparatus,  and 
it  is  easy  to  so  adjust  the  gas  supply,  that  the 
thermometer  shall  indicate  a tolerably  constant 
temperature  of,  say  140°  or  150°  Centigrade.  Most 
qualities  of  mixed  rubber  will  become  fairly  well 
cured  by  being  heated  under  these  circumstances 
for  half  to  one  hour,  and  any  tendency  towards 
adhesion  to  the  mould  is  obviated  by  the  prepara- 
tion with  oil  and  blacklead,  as  described. 

This  apparatus  is  extremely  well  adapted  for 
curing  the  india-rubber  stereotypes  or  stamps, 
which  are  now  so  extensively  used  for  endorsement 
and  other  purposes.  To  make' these  stereotypes,  a 
reverse  or  mould  is  made  from  the  types,  this  being 
taken  in  plaster  of  paris,  or  better  still,  in  metal. 
When  plaster  is  employed  it  is  well  to  harden  it, 
by  saturating  it  with  an  alcoholic  solution  of 
shellac,  and  again  drying.  The  soft  mixed  rubber 
is  then  forced  into  the  mould,  as  you  now  see  me 
doing  it,  after  which  the  curing  may  be  effected  in 
the  hot  press  (Fig  28). 
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Mr.  John  Leighton  introduced  rubber  stereotypes 
about  18  years  ago,  and  since  that  time  their  use 
has  become  very  general  for  a great  variety  of 
purposes.  Mr.  Leighton  has  very  kindly  sent,  for 
your  inspection,  an  interesting  collection  of  speci- 
mens, illustrative  of  the  manifold  uses  to  which 
india-rubber  stereotypes  can  be  applied.  Glass 
and  other  hard  bodies  may  be  printed  on  with  the 
greatest  ease;  and  by  dusting  the  impression 
with  a vitrifiable  colour,  the  impressions  may  be 
burnt  in.  Here  are  some  of  Mr.  Leighton’s  speci- 
mens, illustrating  what  was  done  in  this  direction, 
as  far  back  as  ten  years  ago.  Again,  the  rubber 
stamps  lend  themselves  admirably  to  the  produc- 
tion of  impressions  on  curved  or  cylindrical  bodies ; 
this  being  illustrated  by  rocket  cases,  printed 
under  Mr.  Leighton’s  directions,  twelve  years 
since.  Much  ingenuity  is  displayed  in  the  con- 
struction of  the  various  self-inking  pocket  and 
pencil  stamps.  These  are  before  you,  and  you  can 
examine  them  for  yourselves. 

I,  for  one,  believe  that  the  time  will  come  when 
newspapers  and  books  will  be  largely  printed  from 
india-rubber  stereotypes.  They  can  be  easily  and 
rapidly  made,  and  I have  cured  rubber  very  suc- 
cessfully in  the  usual  paper  or  “flong”  moulds, 
faced  with  tin  or  lead  foil,  this  latter  being  laid 
first  on  the  type.  The  steam  press  (Fig.  26)  might 
be  employed  for  curing  a rubber  stereotype  much 
larger  than  anything  yet  attempted  in  metal ; and 
by  employing  a suitable  rubber  composition,  it  is 
not  unlikely  that  athorough  curing  might  be  effected 
in  as  short  a time  as  ten  or  fifteen  minutes.  The 
power  required  to  drive  printing  machines,  work- 
ing with  rubber  stereotypes,  would  be  compara- 
tively small,  while  impressions  quite  as  sharp  as 
those  from  metal  ought  to  be  secured.  One  advan- 
tage of  the  rubber  stereotypes  would  be  the  ease 
with  which  they  can  be  adapted  to  cylinders  of  any 
curvature.  As  regards  ink  for  stereotypes,  a few 
words  may  be  said.  A fatty  ink  naturally  injures 
the  rubber ; at  any  rate,  if  it  is  not  very  carefully 
removed  after  use  ; but  an  ink  having  glycerine  as 
a basis  answers  extremely  well,  and  may,  as  the 
specimens  on  the  table  prove,  be  left  in  contact  with 
the  stamps  without  in  any  way  injuring  them. 

Inking  rollers  made  of  india-rubber  have  been 
occasionally  made  use  of  from  time  to  time  for 
many  years,  but  owing  to  inexperience  in  their 
manufacture  and  use,  the  results  have  been,  until 
quite  recently,  far  from  satisfactory.  You  will 
probably  remember  that,  when  lecturing  here  on 
photo-mechanical  printing,  I showed  you  how  a 
printing  roller  could  be  made  with  a body  of  the 
usual  soft  gelatine  composition,  and  a face  of  red 
vulcanised  rubber,  smoothed  by  means  of  glass- 
paper.  This  circumstance  brought  to  my  know- 
ledge the  fact  that  Mr.  Eobert  Lanham  had  been 
very  successfully  labouring  in  the  improvement  of 
india-rubber  rollers.  By  the  kindness  of  Mr. 
Lanham,  I was  enabled  to  show  you  some  of  his 
rollers  at  the  lecture  immediately  following  the 
the  occasion  when  I showed  you  my  own.  During 
the  two  years  which  have  elapsed  since  that  time, 
Mr.  Lanham  has  still  further  developed  the  manu- 
facture of  rubber  rollers  for  printing  purposes,  and 
I am  indebted  to  him  for  the  opportunity  of  now 
showing  you  the  very  fine  collection  of  these 
articles  which  stand  over  yonder.  Mr.  Lanham 
makes  his  rollers  from  red  rubber,  which  is,  of 


necessity,  very  thoroughly  cured,  in  order  to 
enable  it  to  withstand  the  action  of  fatty  inks;  and 
after  the  rollers  have  been  turned  true  by  means  of 
self-acting  lathes,  a fine  surface  is  given  to  the 
rubber  by  means  of  glass-paper.  In  order  to  give 
his  rollers  the  softness  which  is  necessary  in  some 
cases,  Mr.  Lanham  now  introduces  a series  of 
perforations  parallel  to  the  axis.  For  lithographic 
printing,  these  rollers  have  very  considerable  advan- 
tages over  the  usual  leather  roller,  and  some 
excellent  samples  of  work  done  with  them  hang  on 
the  walls. 

India-rubber  does  many  services  in  connec- 
tion with  the  art  of  printing,  some  of  these 
being  of  very  great  interest,  but  it  is  impossible  to 
go  farther  into  the  matter  this  evening. 

Waterproof  goods,  consisting  of  a thin  layer  of 
rubber  spread  on  a textile  fabric,  are  very  ex- 
tensively made  use  of  for  the  fabrication  of  over- 
coats, and  other  waterproof  garments.  ^ In  the 
manufacture  of  these  goods,  the  first  step  is  to  pre- 
pare a dough  or  paste  suitable  for  spreading  on  the 
material.  If  the  vulcanisation  of  the  coating  is  to 
be  effected  by  means  of  steam  heat,  as  in  the  case 
of  cotton  or  linen  goods,  a composition  of  the  fol- 
lowing nature  may  be  spread  on  the  fabric  : — 20  lbs. 
washed  rubber,  20  lbs.  zinc  white,  5 lbs.  sulphur, 
6 or  8 lbs.  of  solvent  naphtha.  When,  on  the 
other  hand,  the  curing  is  to  be  performed  by  the 
cold  process,  the  sulphur  may  be  omitted.  After 
the  rubber  has  been  softened  by  the  absorb tion  of 
the  solvent  naphtha,  the  materials  are  thoroughly 
incorporated  by  means  of  a mixing  or  kneading 
machine. 

A very  good  illustration  of  the  action  of  a spread- 
ing machine  is  afforded  by  the  model  which  is  now 
before  you.  It  (Fig.  29)  consists  of  a baseboard 
(a),  over  which  is  supported  a rule-like  bar  (b). 

Fig.  29. 


Model  Illusteative  of  the  Action  of  the  Spreading 
Machine. 


The  material  to  be  coated  is  placed  under  the  bar, 
a quantity  of  the  paste  or  dough  is  piled  up  in 
front  of  the  bar  (at  c),  and  the  cloth  is  drawn 
forward  (towards  d),  so  that  the  rule  or  bar  cuts 
off  an  even  layer  of  the  soft  mixture.  In  actual 
practice,  the  fabric,  after  having  received  a coat- 
ing of  the  composition,  is  passed  over  a heated 
steam  chest  in  order  to  dry  off  the  solvent  naphtha. 
In  the  case  of  ordinary  goods,  about  six  coats  are 
given — three  in  each  direction.  Each  coat  may  be 
estimated  as  being  about  one  hundredth  of  an  inch 
in  thickness. 

The  method  of  applying  the  mixture  of  carbon 
disulphide  and  chloride  of  sulphur  used  for  effect- 
ing the  cold  vulcanisation  of  the  india-rubber  coat- 
ing, when  spread  on  goods  which  would  be  injured 
by  high-pressure  steam,  is  of  some  interest.  The 
coated  fabric  (c,  Fig.  30,  p.  789)  passes  round  a roller 
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(d),  coated  side  being  outwards,  and  at  the  point, 
E,  it  is  brought  into  contact  with  a more  rapidly 
revolving  slate  roller.  A,  which  dips  in  the  vulcan- 
ising solution,  this  being  contained  in  a trough,  B. 
The  solution,  which  consists  of  1 part  of  chloride  of 
sulphur,  and  40  parts  of  carbon  disulphide,  is  led 
upwards  by  the  roller  A,  towards  the  point  E, 
where  it  forms  a kind  of  accumulation  or  wave. 
All  excess  drains  back  as  the  fabric  travels  towards 
the  point  C. 

Double-texture  fabrics  can  be  produced  by  em- 


Fio.  30. 


ploying  similar  apparatus,  but  double ; and  the 
two  textures,  which  are  vulcanised  simultaneously, 
are  brought  into  contact  immediately  after  the 
curing  solution  has  acted  on  them.  Under  these 
circumstances  they  adhere,  but  when  made  up  into 
coats,  &c.,  these  double  textures  can  be  separated 
at  the  edges  by  the  application  of  benzole ; this 
being  a matter  of  great  convenience  in  joining  the 
various  parts  of  a garment  together. 

Spread  goods  are  often  varnished  by  the  applica- 
tion of  a dilute  ammoniacal  solution  of  shellac,  the 
surface  of  the  goods  being  generally  prepared  for 
the  reception  of  this  by  the  application  of  water, 
or  of  water  containing  a trace  of  an  alkali,  soap, 
or  ox  gall,  either  of  which  facilitates  the  adhesion 
of  the  lac  varnish. 

A large  number  of  specimens  of  spread  goods  are 
on  the  table,  these  having  been  supplied  by  Messrs. 
William  Currie  and  Co.,  of  Edinburgh,  the  Silver- 
town  Company,  Messrs.  Cow  and  Co.,  Messrs. 
Anderson,  Abbott,  and  Anderson,  and  others. 

Spread  sheets,  already  referred  to  several  times, 
are  made  by  spreading  a mixture  of  sulphur  (or 
other  vulcanising  material)  and  softened  rubber  on 
clothes  previously  charged  with  a mixture  of  paste, 
treacle,  and  glue.  The  required  thickness  having 
been  built  up,  vulcanisation  is  effected  by  means  of 
steam,  and  the  prepared  cloth,  being  softened  by 
the  action  of  water,  can  be  easily  removed  from  the 
sheet  of  rubber.  Sometimes  the  required  thick- 
ness of  spread  sheets  is  built  up  on  two  separate 
pieces  of  the  prepared  cloth,  and  the  adhesive  sur- 


faces of  the  rubber  being  placed  in  contact,  they 
unite,  after  which  vulcanisation  is  effected  in  the 
usual  way,  and  the  cloths  are  removed. 

Spread  sheets,  prepared  by  the  latter  method, 
show  the  marking  of  the  cloth  on  both  sides,  while 
those  prepared  by  the  first  method  are  smooth 
on  one  side.  As  a general  rule,  spread  sheets  are 
more  perfectly  elastic  than  calendered  sheets,  as  the 
rubber  undergoes  less  mechanical  tearing  or  dete- 
rioration. They  are  generally  preferred  for  cutting 
into  threads. 

Mr.  Sexton,  the  representative  of  the  National 
India-rubber  Company,  of  France,  has  kindly  lent 
me  a well-assorted  set  of  specimens,  illustrating 
the  use  of  caoutchouc  in  the  manufacture  of  boots 
and  overshoes;  this  firm  turning  out  over  two 
millions  of  pairs  yearly.  Articles  of  this  kind  are 
generally  made  out  of  a mixed  rubber,  which  is 
calendered  on  to  woven  or  knitted  fabrics,  these 
having  been  previously  frictioned.  After  the 
articles  have  been  made  up  and  varnished,  they 
are  cured  in  stoves  or  ovens,  heated  from  130®  to 
150'’  Centigrade. 

Several  processes  have  been  proposed  for  the 
desulphurisation  of  old  vulcanised  caoutchouc,  but 
the  success  attending  endeavours  of  this  kind  has 
been  very  limited.  The  incorporation  of  old  rubber 
with  new  has  been  referred  to  already.  The  use 
of  old  rubber  in  making  the  admirable  floor-cloth 
known  as  kamptulicon,  is  a very  useful  applica- 
tion of  it. 

Kamptulicon  consists  of  old  rubber  and  cork, 
both  materials  being  brought  into  a state  of  fine 
division,  after  which  they  are  incorporated  by 
heated  rollers,  and  then  rolled  out  into  sheets. 
You  need  not  seek  far  for  a specimen  of  this 
material,  as  the  floor  of  this  room  is  covered  with 
it.  The  Britania  Eubber  and  Kamptulicon  Com- 
pany have  lent  me  the  figured  and  patterned 
specimens  which  are  attached  to  the  wall,  and  also 
other  articles,  which  illustrate  the  various  uses  of 
this  material.  Knife-cleaning  boards  are  often 
covered  with  it;  and  when  made  up  into  sheets, 
two  inches  thick,  it  is  extensively  employed  as  a 
means  of  deadening  the  effects  of  concussion. 
These  thick  sheets  are  particularly  adapted  for 
covering  the  floors  of  riding  schools,  or  for  lining 
cells  in  which  violent  lunatics  are  confined. 


MISCELLANEOUS. 


LONDON  WATER  SUPPLY. 

The  report  of  “ the  Select  Committee  appointed  to  in- 
quire and  report  as  to  the  expediency  of  acquiring,  on 
behalf  of  the  inhabitants  of  London,  the  undertakings  of 
the  existing  metropolitan  water  companies ; and  also  to 
examine  and  report  whether  certain  agreements,  or  any 
of  them,  already  entered  into  provisionally  for  the  pur- 
chase of  these  companies  would  furnish  a satisfactory 
basis  for  such  an  acquisition  ; and  further  to  inquire  and 
report  as  to  the  nature  and  extent  of  the  powers  of  the 
water  companies  to  levy  water  rates  and  rents,  and  how 
far  it  may  be  desirable  to  modify  the  same,”  dated 
August  3rd,  has  just  been  issued,  and  is  as  follows  : — 

(1.)  That  it  is  expedient  that  the  supply  of  water  to 
the  metropolis  should  be  placed  under  the  control  of 
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some  public  body,  "which  shall  represent  the  interests 
and  command  the  confidence  of  the  water  consumers. 

(2.)  That  under  such  management  a greater  effi- 
ciency, economy,  and  equality  of  charge  than  that  which 
at  present  exists  might  be  secured ; the  defects  in  the 
present  pro"vision  for  the  extinction  of  fire  might  be 
remedied ; and  better  pro-vdsion  might  be  made  for  the 
health  of  the  community. 

(3.)  That  in  order  to  effect  the  above-mentioned 
objects,  a water  authority  for  the  metropolis  should  be 
created  with  statutory  powers,  which  will  enable  such 
body  to  acquire  and  utilise,  so  far  as  may  be  deemed 
expedient,  existing  sources  of  supply,  and  to  have 
recourse  to  such  other  sources  of  supply  as,  upon  inves- 
tigation, may  prove  to  be  available  and  desirable. 

(4.)  That  in  the  absence  of  any  single  municipal 
body  to  which  these  functions  could  be  committed,  a 
water  authority  of  a representative  character  should  be 
constituted,  and  that  a Bill  haying  that  object  be  intro- 
duced at  an  early  date  by  her  Majesty’s  Grovernment. 
Without  absolutely  prescribing  the  composition  of  such 
a body,  your  committee  are  of  opinion  that  it  should 
include  elements  to  be  derived  from  the  Corporation  of 
London  and  the  Metropolitan  Board  of  Works,  to- 
gether "with  a due  representation  of  the  districts  at 
present  supplied  by  the  metropolitan  water  companies, 
which  Lie  beyond  the  jurisdiction  of  the  Corporation 
and  the  Metropolitan  Board.  It  is  on  such  body,  when 
properly  framed,  that,  in  the  opinion  of  your  committee, 
should  devolve  the  responsibility  of  determining  ques- 
tions affecting  the  source,  the  nature,  and  the  price  of 
the  water  supply  of  the  metropolis.  The  subject  is  one 
which  especially  concerns  the  consumers  of  water,  and 
should  be  left  to  the  judgment  of  a representative  body, 
furnished  with  adequate  power  to  give  effect  to  such 
measures  as,  on  mature  consideration,  may  be  deter- 
mined. 

(5.)  That  for  certain  purposes,  at  least,  it  would  be  de- 
sirable to  acquire  the  undertakings  of  the  existing  com- 
panies, if  the  same  could  be  obtained  upon  fair  and 
reasonable  terms. 

(6.)  Your  committee  have  investigated  the  terms 
negotiated  for  such  a purchase  in  the  agreements  re- 
ferred to  them,  which  were  provisionally  concluded 
between  the  metropolitan  water  companies  and  Mr.  E. 
J.  Smith.  These  agreements  are  printed  in  the  ap- 
pendix to  this  report,  and  their  financial  results  are  set 
forth  in  a Parliamentary  paper,  also  printed  in  the 
Appendix. 

The  amount  of  immediate  annuities  to  be  paid  under 
the  agreements  is  £773,454  ; to  this  would  have  to  be 
added  deferred  annuities,  to  accrue  by  way  of  increments 
at  various  intervals,  amounting  finally  to  £325,449, 
making  an  ultimate  annual  payment  of  £1,098,953. 

The  value  of  the  immediate  annuities  in  3|  per  cent, 
stock,  taken  at  par,  would  be  £22,098,700,  and  Mr. 
Smith  estimated  the  present  value  of  the  deferred 
annuities  at  £6,851,300,  making  the  total  value  of  stock 
under  the  agreements  £28,950,000.  If  the  deferred 
annuities  had  been  capitalised  at  3J  per  cent.,  the  total 
amount  would  stand  at  £29,734,281. 

In  addition  to  this,  it  would  have  been  necessary  to 
make  pro-vdsion  for  the  debt  charges,  viz.,  preference 
and  debenture  capital,  amounting  to  £3,061,500,  bear- 
ing an  actual  annual  charge  for  interest  of  £133,913, 
and  also  for  the  bond  and  mortgage  debt,  £223,055, 
with  an  annual  charge  for  interest  of  £7,807.  These 
interest  charges  Mr.  E.  J.  Smith  calculated  would,  as 
well  as  the  annuities,  be  covered  by  the  income  of  the 
companies,  when  transferred  under  the  agreements, 
adding  these  charges  to  the  total  of  the  annuities 
granted  as  above,  the  annual  payments  would  have 
been  finally  £1,240,673,  and  the  total  capital  value 
would  have  stood  at  £33,018,836. 

These  agreements  were  founded  on  the  principle  of 
paying  so  much  in  the  way  of  immediate  annuities, 
in  consideration  of  the  existing  net  income  of  the  com- 


panies, and  so  much  by  way  of  deferred  annuities,  in 
regard  of  the  anticipated  increase  from  year  to  year  of 
their  revenue. 

The  present  net  income  of  the  companies  is  a figure 
which  is  capable  of  being  accurately  ascertained  and 
adjusted.  It  is  admitted  that  the  immediate  annuities 
to  be  granted  under  the  agreements  were  in  excess  of 
the  actual  net  income  realised  in  any  year  of  which  we 
have  completed  accounts.  Mr.  E.  J.  Smith,  however, 
alleged  that  the  annuities  he  proposed  to  grant  would 
be  met  by  his  estimate  of  net  income  for  the  year  ending 
1st  June,  1881.  But  the  question  of  the  future  incre- 
ments is  a matter,  to  a great  degree,  of  estimate  and 
speculation.  Their  amount  must  depend  on  numerous 
elements,  at  which  it  is  only  possible  to  conjecture, 
such  as  the  future  rate  of  the  gro"wth  of  houses,  and, 
the  probable  increase  in  their  value  ; the  future 
rate  at  which  the  water  rentals  are  to  be  fixed ; 
and  the  future  capital  which  it  may  be  necessary  to  ex- 
pend. These  are  the  elements  from  which  the  growth 
of  the  past  has  been  compounded ; whether  they  will 
increase  or  decrease,  or  remain  stationary  hereafter,  is 
altogether  uncertain.  It  seems  that  the  calculation  of 
increments,  on  which  the  agreements  proceeded,  was 
founded  on  the  assumption  that  all  the  items  of  receipt 
would  grow  at  a greater  rate  in  the  future  than  in  the 
past ; that  the  number  and  the  value  of  the  houses  and 
the  rate  of  the  rentals  would  perpetually  augment ; but 
that,  on  the  other  hand,  the  growth  of  capital  expendi- 
ture, which  has  hitherto  been  required  in  order  to  earn 
an  increased  income,  would  sink  almost  to  nothing,  and  I 
might  be  discarded  from  the  calculation.  This  does  not 
appear  to  be  a sound  basis  of  a financial  estimate  for 
the  future. 

In  the  investigation  before  your  co  mmittee,  the  Cor- 
poration of  London  and  the  Metropolitan  Board  of 
Works  have  taken  part.  Those  two  bodies,  on  behalf 
of  the  water  consumers,  whom  they  may  be  taken  to 
represent,  have  declared  to  your  committee  their  opinion 
that  the  terms  contained  in  these  agreements  do  not 
furnish  a satisfactory  or  admissible  basis  of  purchase  ; 
and  in  that  opinion  your  committee  concur. 

(7.)  In  the  resolution  communicated  to  your  com- 
mittee by  the  Corporation  of  London,  it  was  stated  that 
the  price  agreed  to  be  paid,  under  the  agreements,  to  the 
water  companies,  was  nearly  nine  millions  in  excess  of 
the  market  value  of  the  property,  at  a period  immediately 
previous  to  the  commencement  of  the  negotiation.  As 
a general  rule,  the  market  value  of  stocks  of  this  de- 
scription affords  the  best  estimate,  not  only  of  the 
present,  but  of  the  prospective  value  of  the  commodity. 
The  expectation  of  future  improvement  is  an  element 
which  always  enters  into  the  consideration  of  the  market 
value.  It  was,  indeed,  suggested  that,  in  the  case  of 
the  water  companies,  their  affairs  were  not  suffi- 
ciently well  known  to  the  public,  to  enable  a com- 
plete judgment  of  their  value  to  be  formed,  and 
that  their  future  expectations  were  not  sufficiently 
estimated.  But  during  the  past  six  months,  every 
possible  light  has  been  cast  upon  their  affairs,  and  yet 
their  market  value  is,  at  the  present  time,  "with  a com- 
plete knowledge  of  their  condition,  still  some  millions 
below  the  price  which  was  payable  under  these  agree- 
ments. The  value  of  the  shares  rose  immensely  on  the 
disclosure  of  the  terms  of  the  agreements  ; they  feU  as 
soon  as  it  was  considered  doubtful  whether  the  agree- 
ments would  be  sanctioned  ; but  at  no  time  did  they 
ever  rise  to  the  full  value,  which  would  have  been  due 
to  them  if  the  agreements  had  been  carried  into  effect. 

It  is  obvious,  therefore,  that  the  judgment  of  the  public, 
as  e"videnced  by  the  market  price,  coincides  with  the 
opinion  of  the  Corporation  of  London,  and  the  Metro- 
politan Board,  viz.,  that  the  price  offered  in  the  agree- 
ments is  greatly  beyond  the  estimated  value  of  the 
property. 

(8.)  Your  committee  are  further  directed  to  “inquire 
into  the  nature  and  extent  of  the  powers  of  the  water 
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companies  to  levy  water  rates  and  rents,  and  how  far  it 
may  be  desirable  to  modify  the  same.”  It  is  admitted 
that  rates  have  been  raised  in  recent  times,  under  the 
statutory  powers  of  the  companies ; and  the  evidence 
shows  that  a considerable  portion  at  least  of  the  in- 
crease in  the  receipts  of  the  companies  has  been  due  to 
this  cause,  as  the  increase  per  cent,  in  the  net  water 
rentals  for  the  last  eight  years,  has  been  in  the  case  of 
most  of  the  companies  greatly  in  excess  of  the  per- 
centage of  increase  in  the  number  of  houses. 

(9.)  The  companies  claim  the  right  still  further  to  in- 
crease their  rates  in  proportion  to  the  growth  in  the 
value  of  houses,  and  this  right  would  have  no  legal 
relation  to  the  augmentation  in  the  quantity  or  improve- 
ment in  quality  of  the  water  suppHed.  If  the  com- 
panies were  limited  in  the  amount  of  diiddend  they 
could  earn,  as  was  contemplated  by  the  Water  Works 
Act,  1847,  there  might  be  some  reasonable  restraint  on 
their  power  to  enhance  the  charges  against  the  con- 
sumer. But  the  companies  assert  their  right,  under  the 
title  of  hack  dividends,  to  escape  from  any  such  limit. 
Indeed,  their  right  to  do  so  is  made  one  of  the  grounds 
for  demanding  so  large  a price  from  the  public  for  the 
purchase  of  their  undertakings.  The  calculations  on 
which  the  agreements  were  founded  proceeded,  to 
a considerable  extent,  on  the  assumption  that  the 
claim  of  the  companies  to  hack  dividends  was 
established.  In  the  evidence  of  Mr.  Smith,  the 
possible  amount  of  such  dividends  is  estimated  at  nearly 
20  millions.  The  counsel  for  the  companies  contended 
before  the  committee  that  the  right  to  such  dividends 
might  be  carried  back  to  the  origin  of  the  company, 
which  accounts  for  the  astounding  figures  in  the  case  of 
the  New  River  Company,  of  £15,  000,000,  as  the  amount 
of  hack  dividend.  The  counsel  for  the  Corporation  and 
the  ^Metropolitan  Board  of  Works  maintained,  on  the 
other  hand,  that  no  question  of  back  dividend  could 
arise  till  the  Act,  which  introduced  a limit,  came  into 
force.  Without  pronouncing  an  opinion  on  the  legal 
point,  your  committee  must  observe  that,  if  the  conten- 
tion of  the  companies  is  well  founded,  the  population  of 
the  metropolis  and  its  suburbs,  amounting  to  four 
millions  of  people,  would  be  left  at  the  mercy  of  certain 
trading  companies,  armed  with  the  power  of  raising  the 
price  of  one  of  the  first  necessities  of  life,  to  an  extent, 
practically,  without  any  limit ; a situation  from  which  the 
companies  seem  to  consider  there  is  no  escape,  except  in 
the  purchase  of  their  undertakings,  at  such  a price  as  they 
may  be  willing  to  accept.  If  that  were  the  only  remedy, 
the  consequences  to  the  consumer  of  the  improvident 
legislation  of  the  past  would  be  indeed  intolerable.  But 
Parliament  is  not  unequal  to  redress  such  mischiefs  to 
the  public  interests.  The  manner  in  which  the  gas 
companies  have  been  dealt  with  by  Parliament,  may 
be  referred  to,  in  illustration  of  the  methods  by  which 
a remedy  for  such  a state  of  things  may  be  effectually 
provided. 

(10.)  Your  committee  have  not  had  before  them  any 
specific  scheme  for  an  independent  supply  of  water, 
and  general  speculations  on  the  subject  are  of  little 
value,  without  detailed  plans  of  the  sources  from  which 
it  is  to  be  derived,  and  the  cost  of  carrying  it  into  effect. 
But  your  committee  would  observe  that  the  total  cost 
of  the  existing  water  supply  to  the  metropolis  has  not 
much  exceeded  1 2 millions,  a considerable  portion  of  which 
sum  may  be  attributed  to  works  which  have  become  use- 
less, or  have  been  re-duplicated.  And  it  would  become  the 
duty  of  the  water  authority,  when  constituted  carefully, 
to  consider,  with  the  professional  assistance  which  will 
be  at  their  disposal,  whether  a new  and  better  supply 
could  not  be  obtained,  at  a cost  greatly  less  than  the 
sum  which  would  have  had  to  be  paid,  under  the  agree- 
ments, for  the  existing  supply. 

(11.)  In  the  constitution  of  the  water  authority,  your 
committee  would  recommend  that  that  body  should  be 
intrusted  with  the  largest  discretion  as  to  the  best 
method  of  dealing  with  the  water  supply  of  the  me- 


tropolis. Various  courses  might  be  adopted.  It  would 
be  possible  to  proceed  by  regulation  of  the  powers  of 
the  existing  companies,  as  in  the  case  of  the  gas  supply ; 
or  by  the  introduction  of  an  independent  water  supply ; 
or  by  the  purchase  of  the  existing  undertakings.  It 
would  be  the  duty  of  the  water  authority  maturely  to 
examine  which  of  these  schemes,  separately  or  in  com- 
bination, would  be  most  advantageous  to  the  public. 
In  order  to  give  effect  to  any  of  them,  further  statutory 
authority  would  be  necessary,  so  that  the  judgment  of 
Parliament  on  any  scheme  adopted  by  the  water 
authority  would  be  finally  reserved. 


COREESPOKDENCE. 


CHINA  AND  THE  CHINESE. 

The  paper  of  M.  Terrien  de  la  Couperie  (p.  725)  is  of 
much  interest,  and  it  is  greatly  to  be  regretted  it  was  net 
read,  so  that  it  could  have  been  discussed.  As  that  was 
not  so,  it  is  desirable  to  make  some  remarks. 

This  paper  confirms  our  knowledge  of  the  connection 
of  the  Chinese  with  the  older  characters,  and  of  some 
other  relations  of  the  people  and  language,  and  sup- 
ports the  researches  of  English  scholars.  It  is  grati- 
fying to  see  M.  Terrien’s  expression  (p.  726)  towards 
the  Rev.  J.  Edkins,  D D.,  to  whose  labours  he  is 
indebted  for  the  foundation  on  which  he  has  worked. 
At  the  same  time,  M.  Terrien  carries  out  in  detail  the 
discoveries  of  his  predecessors,  and  his  determination 
of  the  character  of  the  Yh  King  works  out  the  ancient 
doctrine  that  the  physical  theories  of  this  ancient  book 
influenced  the  maker  of  the  characters,  and  contributed 
to  their  use  in  divination.  When  we  obtain  from  M. 
Terrien  particulars,  we  shall  doubtless  be  in  a position 
to  ascertain  to  what  extent  he  has  been  able  to  push  his 
inquiries. 

In  his  introduction  to  the  ‘ ‘ Study  of  the  Chinese 
Characters”  (London:  Trubner  and  Co.,  1876),  Dr. 
Edkins  has  laid  down  the  philological  history  of  the 
characters,  and  their  relations  to  Mongol.  This  task 
he  had  begun  in  “China’s  Place  in  Philology.”  The 
system  of  Dr.  Edkins  was  subjected  to  very  severe 
criticism,  particularly  by  that  distinguished  Chinese 
scholar,  M.  Stainslas  Julien,  and  by  the  equal  authority 
in  Japanese,  if  not  Chinese,  M.  Leon  de  Rosny.  Dr. 
Edkins  wisely  persevered,  notwithstanding  doubts  in 
the  collection  of  facts,  and  it  is  difficult  now  to  deny  the 
resemblance  of  Chinese  to  the  Ugro-Altaic  languages. 

M.  Terrien  very  well  describes  at  pp.  727  and  729 
the  system  of  Dr.  Edkins,  which  he  has  pursued, 
and  enumerates  eleven  categories,  from  which  the 
ancient  forms  and  sounds  of  the  Chinese  words  are 
restored,  such  as  the  Chinese  dictionaries,  the  modern 
Chinese  dialects,  the  old  rhymes,  and  that  important 
feature,  the  employment  of  characters  in  the  classics, 
&c. , with  a signification  different  from  their  ideographic 
value.  Dr.  Edkins  particularly  regarded  the  Mongol 
and  Japanese  forms. 

Dr.  Edkins  went  through  the  enormous  labour  of 
examining  the  214  radical  characters  and  the  1,040  (or 
more)  Phonetics.  Thus  he  has  supplied  invaluable 
material  for  aU  inquirers,  and  to  him  we  are  all  greatly 
indebted. 

The  relations  of  Chinese  with  other  languages  are  so 
obvious,  that  the  facts  have  been  stated  by  many  (Dr. 
Latham,  Dr.  W.  W.  Hunter,  New  Aryan  Dictionary, 
p.  23,  Dr.  Edkins,  Hon.  Randolph  Clay,  Mr.  Bancroft, 
amongst  many  others).  These  relations  have,  however, 
been  denied  by  many  eminent  men,  on  the  ground  that 
such  likeness  is  to  he  regarded  as  a matter  of  chance. 
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The  relation  between  Akkad  and  Ugro- Altaic  (Ural- 
Altaic),  and  between  Akkad  and  Ugro -Altaic  being 
known,  it  was  easy  for  us  to  connect  Chinese  and  Akkad. 

M.  Terrien,in  accepting  these  affinities,  at  p.  729  says 
that  he  was  led  (that  is,  by  the  facts  pointed  out 
by  Dr.  Edkins)  to  recognise  in  the  Chinese  spoken 
language  an  ancient  member  of  the  great  family  of  the 
agglutinant  languages,  known  as  Ural-Altaic.  At 
p.  730,  however,  he  says  that  he  closely  connects  ancient 
Chinese  with  the  Akkadian  and  Susian  dialects,  and 
not  with  the  Ugro-Finnish  tongues.  "What  this  means 
does  not  clearly  appear,  but  the  conclusion  is  erroneous. 
I long  since  pointed  out  that  Akkad  is  not  Ugro- 
Altaic,  and  the  words  cited  by  M.  Terrien  do  not  prove 
that  Chinese  is  to  be  classified  with  either. 

The  connection  of  Chinese  characters  with  the  cunei- 
form and  the  Egyptian  has  been  long  sines  under  the 
eyes  of  the  scientific  world.  For  my  own  part,  I read 
a paper  “On  the  Prehistoric  Relations  of  the  Baby- 
lonian, Egyptian,  and  Chinese  Characters  and  Culture,” 
before  Section  D at  the  British  Association,  at  Dublin, 
in  1878.  This  was  noticed  in  most  of  the  papers  at  the 
time,  and  an  abstract  will  be  found  in  the  Journal  of 
British  Association^  p.  590. 

M.  Terrien  gives  some  examples  of  characters  of 
common  origin  in  Chinese  and  cuneiform.  He  says  he 
has  not  noticed  some  others,  as  “mouth,”  “sun,” 
“star,”  “moon,”  &c.  (p.  731),  because  he  is  under  the 
impression  that  “ they  could  only  be  represented  in  the 
same  manner,  and  are  without  value.”  This  statement 
must  be  made,  because  he  neglects  the  true  connection  of 
the  emblems,  their  relation  to  sounds,  and  their  psycho- 
logical bearings.  Some  very  good  proofs  in  support  of 
the  general  argument  are,  indeed,  to  be  obtained  from 
some  of  the  rejected  materials. 

M.  Terrien  has  given  some  interesting  examples  of 
the  affinities  between  Chinese  and  Babylonian  institu- 
tions, and  which  are  well  worthy  of  attention,  and  with 
which  I propose  to  deal  hereafter. 

The  real  bearing  of  the  facts  is  not  on  any  connection 
between  the  Babylonians  and  the  Chinese,  but  to  the 
relation  of  these  facts  to  the  general  subject,  and  to  the 
question  of  the  derivation  of  the  institutions  in  each  case 
fom  one  common  source,  as  is  evidenced  by  the 
characters. 

Indeed,  M.  Terrien  (p.  735)  has  an  idea  that  this 
may  be  so  as  to  the  characters,  and  that  there  is  a 
question  of  the  re-discovery  of  an  older  system  of  writing 
than  the  Akkad,  and  that  he  could  not  then  examine 
how  far  this  would  be  possible.  It  is,  however,  possible, 
for  the  evidence  is  abundant,  but  it  does  not  bring  out 
his  form  of  result.  Hyde  Claekb. 

32,  St.  George’s-square,  S.TV., 

August  7 th,  1880. 


GENERAL  NOTES. 


Iron  and  Steel  Institute. — The  Autumn  meeting  of 
the  Institute  will  be  held  at  Dusseldorf,  on  August  25th, 
26th,  27th,  and  28th,  1880.  Among  the  special  excursions 
arranged  for  the  members  are  visits  to  the  following  works : 

' — To  the  Rhenish  Steel  Works  (where  the  basic  process  of 
dephosphorising  iron  is  in  operation),  the  Phoenix  Iron  and 
Steel  Works,  and  the  Rhenish -Prussian  Colliery  (special 
appliances  for  dressing  coal)  ; to  the  blast  furnaces,  rolling 
mills,  and  steel  works  of  Gutehoffnungshutte ; to  the  Grille 
Funcke  Company’s  Plate  Mills,  the  Wire  Works  of  Messrs. 
Bocker  and  Company,  and  the  collieries  of  the  Consolidation 
and  Gelsenkirchen  Mining  Companies  ; to  the  Bochum  Iron 
and  Steel  Company’s  works  (blast  furnaces,  rolling  mills, 
Bessemer,  &c.,  steel  works,  and  collieries) ; to  the  Union 
Dortmund  Company’s  works  (blast  furnaces,  rolling  mills, 
and  steel  works) ; and  to  the  Horde  Company’s  works,  where 


the  basic  process  of  steel-making  will  be  witnessed.  The 
address  of  the  secretary  (Mr.  J.  S.  Jeans)  is  Tonhalle, 
Dusseldorf. 

Agricultural  Exhibition,  Montreal. — The  Dominion 
of  Canada  Agricultural  and  Industrial  Exhibition  will  be 
held  at  Montreal  from  September  1 4-th  to  24th,  1 880.  Prizes, 
to  the  amount  of  20,000  dollars,  are  offered  for  live  stock  and 
poultry,  dairy  and  agricultural  products,  implements, 
machinery,  manufactures,  fine  arts,  ladies’  work,  &c.,  and  a 
prize  fist  has  been  published. 

Pneumatic  Clocks  in  Paris. — Time,  says  Engineering^ 
is  now  supplied  to  street  clocks,  public  offices,  hotels,  and 
private  dwellings  in  Paris,  like  gas  or  water,  from  a central 
station,  by  means  of  compressed  air  conveyed  through  tmder- 
ground  pipes.  At  the  central  station  there  is  a reservoir  of 
compressed  air,  and  for  the  first  twenty  seconds  of  every 
minute,  as  given  by  a standard  time-piece,  a current  of  the 
compressed  air  is  allowed  to  flow  through  the  pipes  to  the  re- 
ceiving clocks.  By  means  of  a small  bellows,  which  is  ex- 
panded by  the  transmitted  air,  the  works  of  these  clocks  are 
kept  going  at  a practically  uniform  rate.  The  street  mains 
are  of  wrought  iron  about  11-16  in.  in  diameter,  and  these  are 
connected  to  service  pipes  of  lead  1 3-5 in.  in  diameter,  while 
the  different  stories  of  a building  are  supplied  by  rubber  tubes 
^ in.  in  diameter.  Any  number  of  clocks  can  be  actuated  in 
this  way,  within  a radius  of  two  miles  from  the  central  station, 
and  the  system  has  done  so  weU  in  Paris  that  a company  has 
been  formed  to  introduce  it  into  New  York. 


Algiers. — Algiers  is  increasing  in  popularity  as  a 
winter  resort,  but  although  the  cHmate  of  the  city  and 
suburbs  is  usually  agreeable,  there  are  times  when  the 
cutting  winds  and  blinding  dust  clouds  cause  invalids  to 
desire  a more  satisfactory  retreat,  and  this  may  be  found  at 
the  Hammam  R’lrah,  on  the  slopes  of  the  lesser  Atlas 
Moxmtains,  about  56  miles  distant  from  the  city  of  Algiers. 
The  railway  station  is  situated  near  the  village  of  R’lrah, 
about  650  metres  above  the  level  of  the  sea.  Directly 
beneath  is  the  valley  of  the  Oued-Djer.  The  hot  and  cold 
mineral  waters  for  the  baths  and  for  drinking  are  supplied 
from  springs  in  the  hill  sides,  just  behind  the  establishment. 
These  waters  have  been  found  useful  in  cases  of  long  con- 
tinued marsh  fevers,  but  those  who  with  whom  they  do  not 
agree,  can  use  the  fresh  water  obtained  from  a spring  in  the 
neighbourhood. 


Cotton  Oil. — The  manufacture  of  cotton  oil  from  the 
cotton  seed,  according  to  the  Times^  is  becoming  of  import- 
ance in  the  United  States,  there  being  at  the  present  time 
upwards  of  41  oil  mills,  of  which  nine  are  in  Mississippi, 
nine  in  Louisiana,  eight  in  Tennessee,  six  in  Texas,  four  in 
Arkansas,  two  in  Missouri,  two  in  Alabama,  and  one  in 
Georgia.  The  annual  quantity  of  seed  converted  into  oil  now 
amounts  to  about  41 0,000  tons,  the  yield  being  at  the  rate  of 
some  35  gallons  of  oil  to  the  ton  of  cotton  material.  More- 
over, each  ton  leaves  750  lbs.  of  ofi.  cake  of  admirable  fatten- 
ing qualities.  A great  deal  of  the  cotton  oil  is  imported  to 
Italy  and  other  countries,  where  the  olive  oil  is  a staple ; and, 
in  point  of  fact,  cotton  oil  is  there  superseding  the  olive  oil, 
not  only  for  utilitarian  purposes,  but  also  as  an  article  of 
food.  It  is  said,  too,  that  the  use  of  cotton  oil  in  this  way  is 
gaining  grotmd  in  some  parts  of  the  States.  The  following 
are  the  statistics  of  consumption ; — 

Export.  Home  Consumption. 

Gallons.  Gallons. 


1876- 7 

1877- 8 

1878- 9 


1.316.000 

1.457.000 

5.750.000 


2,000,000 

1,800,000 

2,425,000 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  Containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Secretary. 
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Ail  communications  for  the  Society  should  he  addressed  to  the  Secretary 
J ohn-street,  Adelphi,  London,  W.  G. 


PROCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  INDIA-RUBBER  AND  GUTTA-PERCHA 
INDUSTRIES. 

By  Thomas  Solas,  F.C.S. 

Lecture  V. — Delivered  February  30,  1880. 

Ebonite  or  Vulcanite.  Its  manufacture.  Chemical 
and  'physical  properties.  Applications  in  the 
useful  and  ornamental  arts.  Substitutes  for  india- 
rubber. 

The  fact  that  rubber  becomes  hard  and  horn- 
like, when  the  operation  of  vulcanisation  is  carried 
on  to  an  extreme  degree,  was  recognised  by 
Hancock,  in  his  earlier  experiments  concerning 
vulcanisation ; but  it  was  not  for  some  years 
afterwards  that  the  industrial  importance  of  hard 
vulcanised  rubber  was  duly  recognisen. 

Between  the  years  1848  and  1850,  Charles  Good- 
year produced  some  fine  specimens  of  ornamental 
work,  in  the  material  in  question,  and  these  fully 
demonstrated  the  industrial  value  of  vulcanite  or 
ebonite  ; proving  conclusively  that  the  most 
delicately  modelled  objects  can  be  faithfully  repro- 
duced in  hardened  india-rubber. 

I am  indebted  to  Mr.  Sexton,  for  the  opportunity 
of  showing  to  you  a unique  collection  of  Good- 
year’s  earlier  specimens,  these  being  of  a character 
calculated  to  surprise  some  of  those  who  judge  of 
the  possible  developments  of  the  ebonite  industry, 
by  those  articles  which  are  now  met  with  in  the 
ordinary  channels  of  trade. 

Hard  vulcanised  rubber  is  produced  by  exaggera- 
ting the  conditions  of  ordinary  vulcanisation,  or 
increasing  the  proportion  of  sulphur  added,  and 
lengthening  the  period  during  which  it  is  allowed 
to  react  on  the  rubber.  The  temperature  at  which 
the  operation  is  conducted  may,  in  some  cases,  be 
slightly  elevated  over  the  heat  usually  employed 
in  the  case  of  ordinary  vulcanisation  ; but  this 
course  is  more  or  less  liable  to  lead  to  the  produc- 
tion of  unsound  or  spongy  ebonite,  and  those  who 
are  most  successful  in  the  regular  production  of 
goods  of  the  highest  quality  seldom  employ  a 
temperature  above  135  to  140®  Centigrade. 

The  sorts  of  rubber  best  adapted  for  the  produc- 
tion of  ebonite,  are  those  hard  and  fibrous  kinds 
which  are  yielded  by  the  islands  of  the  Malayan 
Archipelago ; and  that  obtained  from  Borneo  is 
generally  considered  to  be  exceedingly  well  adapted 
for  the  purpose  ip  question,  Riibbers  of  the  African 


tongue  order  are  not  adapted  for  the  ebonite  manu- 
facture, while  the  high-priced  Para  rubber  yields 
an  article  inferior  to  that  obtained  by  making  use 
of  the  lower-priced  rubbers  first  mentioned. 

Before  proceeding  any  farther,  please  be  good 
enough  to  notice  this  strip  of  rubber,  which  has 
remained  in  the  melted  sulphur  bath  during  the 
last  three  hours,  tlio  temperature  ha^ung  been 
maintained  near  140“  during  the  greater  part  of 
the  time.  It  has,  probably,  absorbed  as  much  as 
TO  to  50  per  cent,  of  sulphur,  and  has  altogether 
lost  its  extensibility  by  tension ; while  its  colour  is 
somewhat  darker  than  that  of  ordinary  vulcanised 
rubber. 

As  regards  the  industrial  production  of  vulcanite, 
the  sulphur  bath  method  is  inferior  to  the  more 
certain  process  of  mechanical  admixture  and  sub- 
sequent curing. 

The  rubber  intended  for  use  in  the  ebonite  manu- 
facture requires  careful  purification,  and  the 
or  linary  washing  process,  as  already  described,  is 
occasionally  considered  to  be  insufficient.  In  such 
a case  it  is  supplemented  by  a kind  of  deviling 
operation,  which  consists  in  tearing  the  rubber  into 
shreds  under  water,  after  which  it  is  soaked  in  an 
alkaline  solution.  The  purified  and  carefully 
dried  rubber  is  next  mixed,  by  means  of 
the  usual  heated  rollers  (Fig.  15,  p.  774),  with 
a proportion  of  sulphur,  which  may  range  from  50 
per  cent.,  when  hardness  is  required,  and  a slight 
degree  of  brittleness  is  not  considered  a disadvan- 
tage to25j5er  cent.,  when  elasticity  and  comparative 
softness  are  wished  for.  It  is  important  that  the 
sulphur  should  bo  dry  and  free  from  acid,  and  that 
the  materials  should  be  thoroughly  incorporated. 
About  3 per  cent,  of  lamp-black  or  vegetable- 
black  is  often  added,  in  order  to  improve  the  colour 
of  the  finished  material,  and  a similar  proportion 
of  calcined  magnesia  is  also  occa.sionally  added. 

During  the  incorporation  of  the  sulphur,  the 
material  becomes  remarkably  plastic,  and  appears 
to  lose  almost  all  traces  of  elasticity,  so  that  it  can 
be  calendered  into  sheets  with  very  great  facility. 

Ebonite  is  usually  cured  in  steam,  at  a tempera- 
ture of  about  135°  Centigrade,  the  operation  lasting 
during  a period  of  6,  8,  or  10  hours,  according  to 
the  thickness  of  the  articles  or  other  circumstances, 
but  if  the  temperature  is  gradually  raised  to 
140 — 150,  during  the  progress  of  the  operation,  a 
much  shorter  time  may  suffice.  Under  any  cir- 
cumstances, it  is  unadvisable  to  apply  the  full  heat 
at  once,  but  first  to  set  the  material,  by  commencing 
the  vulcanisation  at  a moderate  temperature. 

The  articles  built  up  or  made  of  the  soft 
material,  generally  require  more  support  during  the 
operation  of  curing  than  is  afforded  by  imbedding 
them  in  jiowdered  French  chalk. 

In  the  case  of  ebonite  sheets,  the  support  usually 
consists  of  plates  of  tin,  these  being  made  by 
rolling  together  a number  of  thicknesses  of  tin- 
foil.  By  thus  vulcanising  the  ebonite  between 
sheets  of  tin,  a surface  is  produced  wffiich  is  so 
smooth  as  to  be  almost  polished,  while  a similar 
end  may  be  attained  by  using  glass  plates  for  a 
like  purpose;  an  extremely  thin  film  of  grease,  or 
preferably  wax,  being  applied  to  prevent  adhesion. 

Several  distinct  stages  or  steps  may  be  traced 
during  the  curing  of  ebonite;  and  I wish  to  call  your 
attention  to  some  specimens  illustrating  thesg 
various  stages, 
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Here,  in  the  first  place,  is  the  plain  mixture  of 
sulphur  and  rubber ; this  being  nearly  white,  and 
capable  of  becoming  quite  plastic  or  soft  by  the 
application  of  a gentle  heat. 

The  second  specimen  illustrates  the  action  of  a 
very  moderate  degree  of  heat  on  the  mixed 
material  : this  particular  sample  having  been 
heated  to  128“  Centigrade  for  twenty  minutes.  It 
is,  as  you  see,  somewhat  darkened,  and  has  lost  a 
little  of  its  original  softness  ; while  a degree  of 
heat  which  would  have  rendered  the  original 
mixture  plastic,  like  putty,  fails  to  make  much  im- 
pression upon  it. 

The  third  specimen  illustrates  the  effect  of  a more 
prolonged  heating,  this  sample  having  been  heated 
for  an  hour  to  135“  Centigrade.  It  is  olive  green 
in  colour,  and  has  acquired  a certain  amount  of 
elasticity,  resembling  that  of  a rather  inferior 
quality  of  vulcanised  caoutchouc. 

The  fourth  stage  of  curing  is  illustrated  by  this 
specimen,  which  you  see  is  brown,  and  tolerably 
hard.  Ebonite  in  this  state  refuses  altogether  to 
become  plastic  by  heat,  and  a temperature  of  150“ 
maintained  for  half  an  hour  or  less  would  suffice  to 
bring  it  to  the  fifth  stage,  or  that  of  finished  ebonite. 

The  fifth  stage,  or  that  of  properly-cured  ebonite, 
is  the  goal  to  be  arrived  at  in  manufacturing  the 
material.  There  should  be  no  places  where  the 
curing  is  imperfect,  a kind  of  defect  which  is  likely 
to  happen  when  articles  of  unusual  thickness  are 
vulcanised,  and  no  portion  of  the  ebonite  should 
be  spongy  or  honey-combed  by  air  bubbles. 

The  sixth,  or  spongy  stale,  is  generally  the 
result  of  overheating,  bubbles  of  gas  forming  in 
the  material,  and  converting  it  into  a kind  of  porous 
cinder-like  mass. 

A specimen  will  now  be  handed  round,  which 
illustrates  the  third,  fourth,  fifth,  and  sixth  stages, 
as  already  described.  The  specimen  in  question 
was  cured  on  a hot-plate,  this  having  probably 
been  heated  to  160“  or  170“  Centigrade  ; and  you 
will  be  able  to  trace  all  gradations  in  the  curing 
operation,  from  the  first  setting  of  the  plastic 
material  to  the  destruction  of  the  ebonite  by  over- 
heating. 

A study  of  the  sample  in  question  points  very 
clearly  to  the  propriety  of  curing  ebonite  at  a low 
temperature,  especially  when  articles  of  consider- 
able thickness  are  operated  upon ; as  the  loug 
continued  moderate  heat  tends  to  ensure  equal 
action  through  a considerable  mass.  Yery  small 
or  thin  articles  may  be  cured  rapidly  with- 
out much  chance  of  mischief  arising.  It  very  often 
happens  that  when  thick  articles  are  required  to 
be  made  of  ebonite,  it  is  found  convenient  to  build 
them  up  layer  by  layer,  and  cure  each  before  add- 
ing another.  New  material  adheres  very  perfectly 
to  old,  and  unites  thoroughly  during  vulcanisation, 
provided  that  the  old  has  not  been  so  far  cured  as 
to  become  extremely  brittle,  and  that  it  is  well 
roughed  up  before  the  fresh  material  is  applied. 
A little  of  the  mixed,  but  uncured,  ebonite  may 
be  softened  by  benzole,  and  well  rubbed  over  the 
place  where  additions  are  to  be  made. 

The  working  of  the  soft,  mixed  ebonite,  before 
curing,  is  a very  easy  matter,  as  it  can  be  moulded 
into  any  form,  and  pieces  of  it  may  be  united  by 
warming  the  edges,  or  by  smearing  them  with  a 
solution  or  paste,  made  by  dissolving  some  of  the 
mixed  material  in  benzole. 


Moulds  of  tin,  of  brass  (tinned  inside),  or  of  type 
metal,  answer  very  well ; the  application  of  a trace 
of  oil,  followed  by  a thorough  brushing  with  black 
lead,  being  an  effectual  preventive  of  adhesion  be- 
tween the  finished  material  and  the  mould.  In 
building  up  complex  articles  of  ebonite,  the  usual 
method  is  partly  to  vulcanise  or  cure  the  main  por- 
tion, bringing  it,  say,  to  the  fourth  stage  already 
mentioned,  and  then  to  make  the  required  additions. 
Many  articles  can  be  advantageously  cured  in 
moulds  of  plaster  of  paris  ; and  I believe  that 
several  of  the  finely  modelled  specimens  of  Good- 
year’s work,  now  before  you,  were  made  in  plaster 
moulds. 

Casts  of  phototypic  reliefs  can  be  made  of 
ebonite ; the  mode  of  procedure  being  quite  similar 
to  the  making  of  the  soft  india-rubber  casts  fp.  787). 
One  or  two  of  these,  together  with  the  type-metal 
moulds,  and  the  corresponding  negatives,  will  now 
be  handed  round.  Tubes  are  generally  made  on 
mandrils,  the  soft  ebonite  being  wrapped  round 
these,  and  then  supported  by  a wet  cloth  bound 
over. 

When  ebonite  is  heated  to  a temperature  of  about 
100“  Centigrade,  it  can  be  bent  to  a certain  extent, 
as  the  heated  strip  serves  to  illustrate  ; and,  on 
cooling,  it  retains  the  form  given  to  it.  The  spiral 
bracelets  which  you  see  on  the  table  are  manu- 
factured straight,  and  afterwards  bent  while  warm. 
In  a similar  manner  an  ebonite  disc,  when  slightly 
warm,  may  have  a device  struck  upon  it  coin 
fashion.  This  can  be  very  well  illustrated  by 
means  of  the  small  striking  press  which  is  now 
before  you.  Notice  how  readily  the  warmed 
ebonite  takes  an  impression  of  the  die,  but  the 
pressure  required  is  considerable,  and  the  device  is 
not  very  permanent,  as  on  warming  such  a coin 
or  medal,  the  ebonite  recovers  from  the  state  of 
tension  into  which  it  was  put  by  the  operation  of 
coming,  and  the  image  disappears.  The  Silvertown 
Company  manufacture  large  numbers  of  ebonite 
coins  and  tokens,  these  being  principally  made  use 
of  in  the  South  American  States,  and  a collection 
of  these  is  now  before  you.  These  coins  are  struck 
up  by  repeated  blows,  produced  by  a press  so  con- 
structed that  one  spoke  of  a loose  fly  wheel,  which 
is  worked  by  hand,  shall  strike  against  a driver 
attached  to  the  screw  of  the  press.  This 
arrangement  renders  it  easy  to  force  down  the 
screw  by  a series  of  blows.  Let  me  nowheat  a few 
of  these  coins  over  the  flame  of  a gas  stove,  after 
which  the  resulting  plain  discs  shall  be  handed 
round,  together  with  coins  similar  to  those  which 
were  heated. 

You  understand,  then,  that  in  the  case  of  these 
coins,  the  low  level  parts  exist  in  a state  of  com- 
pression, and  are  ready  to  rise  up  to  the  level  of 
the  other  portions  as  soon  as  the  application  of 
heat  enables  the  molecules  of  ebonite  to  take  a 
position  of  equilibrium.  Consider  now  the  effect 
of  planing  one  of  the  coins,  so  as  to  reduce  the 
projecting  points  to  the  level  of  the  compressed 
parts  ; and  then  heating  the  blank  thus  obtained. 
You  shall  see  for  yourselves.  Here  are  some  coins 
which  have  been  so  rubbed  down,  or  planed.  On 
heating  them  the  compressed  parts  rise  up,  and  the 
device  reappears  in  intaglio,  with  all  the  detail  of  the 
original.  We  have,  in  fact,  a reproduction  of  the 
original  die,  only  it  is  reversed  as  regards  direction 
— the  left  hand  becomes  the  right,  and  vice  versa. 
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Here  is  a coin,  one  side  of  which  has  been  rubbed 
down  level,  while  the  other  side  is  untouched,  and 
on  heating  this  the  device  will  disappear  from  one 
side  and  re-appear  in  intaglio  on  the  other  side. 

The  property  of  ebonite  just  illustrated  may  hn  vo 
a practical  application  in  this  way.  It  is  oiten 
desirable  to  obtain  quickly  a reversed  repro- 
duction of  a printing  block,  and  this  may 
be  done  in  the  following  manner ; — The  block 
is  forced  against  a sheet  of  ebonite,  this 
being  slightly  warmed,  so  as  to  obtain  a 
sunk  impression ; and  the  ebonite  plate  is  next 
planed  off  level,  or  rubbed  down  by  an  abrading 
material,  after  which  it  is  exposed  to  a heat  of 
about  140®  Centigrade.  The  compressed  lines  now 
rise  up  and  form  a printing  block,  which  is  an 
exact  reproduction  of  the  original,  only  it  is  left- 
handed  or  reversed,  and  to  fit  it  for  printing  it  is 
only  necessary  to  deepen  the  widely-extended 
whites  by  means  of  the  ordinary  wood  engraver’s 
tools.  Ebonite  forms  very  good  printing  blocks  or 
stereotypes,  these  being  made  just  as  in  the  case  of 
the  soft  rubber  stamps  (p.  787). 

You  see  before  you  this  evening,  a very  fine  col- 
lection of  articles,  manufactured  from  ebonite, 
these  not  only  serving  to  illustrate  the  manifold 
uses  to  which  this  material  is  applied  in  connection 
with  the  industrial  arts,  but  also  to  exemplify  the 
variations  which  may  be  produced  in  the  material 
itself,  as  regards  hardness  and  elasticity,  by  vary- 
ing the  composition  of  the  original  mixture  in 
accordance  with  the  principles  already  explained. 
In  the  case  of  specimens  lent  by  the  Silvertown 
Compan3%  jmu  see  a number  of  small  articles  of 
exquisite  finish,  and  you  will  not  fail  to  notice  the 
collapsable  drinking- cup  for  travellers.  Messrs. 
Cow  and  Co.  have  lent  me  two  extremely  fine 
specimens  of  vulcanite  work,  one  being  a what- 
not, consisting  of  thick  slabs  of  ebonite,  supported 
by  turned  columns  of  the  same  material,  and  the 
other  being  an  inlaid  slab,  built  up  of  a 
kind  of  mosaic,  formed  out  of  variously  coloured 
pieces  of  vulcanite,  and  you  will  notice 
that  some  of  the  pieces  are  nearly  white. 
The  conditions  under  which  nearly  white 
and  coloured  vulcanite  can  be  obtained  will  be 
described  further  on.  Mr.  Falkenstein,  of  the 
Britannia  Rubber  and  Kamptulicon  Company,  has 
brought  me  some  admirable  specimens.  You  will 
notice  the  thin  ebonite  sheet,  almost  like  paper, 
which  this  firm  manufactures,  and  also  the  ext<-n- 
sive  selection  of  fancy  and  ornamental  articles, 
these  being,  for  the  most  part,  made  after  Mr. 
Falkenstein’s  own  designs.  Here  is  a reproduction 
of  a medal  which  has  been  moulded  in  vulcanite 
by  Macintosh  and  Co. , of  Manchester. 

Ebonite  works  very  much  like  horn  or  ivorj",  and 
can  be  very  readily  turned  at  the  lathe,  but  a high 
rate  of  speed  is  required.  A finish  can  be  given  to 
the  articles  bj"  the  use  of  flour-glass  paper,  followed 
by  the  000  emery  paper  used  by  watchmakers,  after 
which  a final  polish  can  be  rapidly  given  by  the 
an*angement  to  be  described.  A number  of  rough 
pieces  or  discs  of  cloth  are  clamped,  circular-saw 
fashion,  on  a spindle,  and  this  is  made  to  revolve  at  a 
very  high  rate  of  speed — say  about  4,000  revolutions 
per  minute.  ^ This  polisher  being  slightly  charged 

i with  fine  brick- dust  and  water,  oil,  or  paraffin,  the 

I articles  to  be  polishf-d  are  held  against  it,  when  they 
soon  receive  a high  degree  of  polish.  Rotten-stone 

i 


may  also  be  used  on  a polisher  of  this  kind ; and 
one  considerable  advantage  attending  the  use  of  the 
polishing  apparatus  in  question,  is  the  ease  with 
which  variously  shaped  articles  may  be  operated 
upon. 

Small  flat  articles  may  be  very  readily  polished 
by  rubbing  them  on  blotting  paper  charged  with 
tripoli  or  rottenstone.  Many  metals,  especially 
iron,  may  be  imbedded  in  soft  ebonite  and  fixed 
very  firmly  by  vulcanisation;  and  advantage  is 
taken  of  this  circumstance  in  many  cases.  Thus 
the  handles  of  steam  and  hot  water  cocks  may  be 
advantageously  clothed  with  ebonite,  and  iron 
screws  may  be  fixed  into  ebonite  insulators  in  a 
like  manner.  Again  india-rubber  rollers  are  usually 
fixed  on  to  their  iron  spindles  by  means  of  a layer 
of  ebonite  placed  next  to  the  metal ; the  ebonite 
and  the  soft  rubber  adhering  perfectly,  while  the 
ebonite  adheres  well  to  the  iron,  especially  if  the 
metal  is  somewhat  toothed  before  the  application 
of  the  soft  material. 

To  give  anything  like  a list  of  the  applications  of 
ebonite  to  the  industrial  arts  would  be  impractic- 
able, but  its  more  important  uses  are  illustrated  by 
the  specimens  before  you.  The  characteristic  pro- 
perties on  which  its  usefulness  principally  depends 
are  its  hardness,  elasticity,  electrical  non-con- 
ductivity, freedom  from  porosity,  and  its  inertness 
towards  most  chemical  products. 

Vulcanite  may  be  obtained  in  a coloured  form, 
by  incorporating  with  it  a large  proportion  of 
certain  pigments,  such  as  ultramarine,  vermilion, 
sulphide  of  cadmium,  sulphide  of  antimony,  or 
oxide  of  chromium ; while,  if  it  is  required  in  as 
nearly  as  possible  a white  state,  oxide  of  zinc  and 
sulphide  of  zinc  may  be  used.  When  these  pig- 
ments are  incorporated,  there  is  not  the  same 
necessity  for  pushing  the  vulcanisation  to  such 
extremes  as  when  rubber  and  sulphur  alone  are 
employed,  as  the  pigments  themselves  give  a cer- 
tain degree  of  hardness.  In  such  cases  the  pro- 
portion of  sulphur,  in  relation  to  the  rubber,  may 
be  very  much  reduced,  and  it  is  generally  sufficient 
to  carry  on  the  curing  to  a point  between  the  third 
and  fourth  stage,  as  already  defined.  At  this  point 
the  rubber  has  a brownish,  or  dark  olive  green 
colour,  but  the  presence  of  a large  proportion  of 
pigment  serves  to  mask  this. 

Dental  rubber,  the  material  used  for  setting  or 
mounting  artificial  teeth,  consists  of  a highlj’- 
pigmented  vulcanite,  made  to  imitate  the  natural 
colour  of  the  gums.  There  are  on  the  table  some 
very  fine  samples  of  the  material  in  question,  and 
for  a portion  of  them  I am  indebted  to  Mr. 
Sangster,  the  representative  of  the  New  York  and 
Hamburg  India-rubber  Company. 

Dental  rubber  forms  a very  convenient  material 
for  the  making  of  various  small  articles,  and  it 
may  be  readily  cured  in  the  small  vulcanisers  which 
were  shown  you  on  the  occasion  of  the  third 
lecture.  (Figs.  20,  21,  and  22,  p.  779.)  When  it  is 
desired  to  have  a dental  rubber,  which  can  be  rapidly 
cured,  the  following  composition  will  serve  : — 

Washed  Borneo  rubber 25 

Vermilion  containing  33  per  cent,  of  free  \ ..r. 

sulphur ) 

Powdered  sulphur  5 

Sulphide  of  zinc  20 

Sulphate  of  strontium 20 

100. 
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It  is,  however,  better,  if  colour  and  quickness  of 
curing  are  not  very  primary  objects,  to  approxi- 
mate more  nearly  to  the  composition  of  ordinary 
ebonite.  As  for  example: — 


Bubber 45 

Vermilion,  as  above  20 

Sulphur 15 

Sulphate  of  strontium 20 


100 

A small  portion  of  fine  gutta-percha  may  be  in- 
corporated with  the  material  for  dental  rubber, 
the  result  being  advantageous  in  many  cases ; and 
shellac  is  occasionally  added  to  the  materials  for 
ordinary  ebonite. 

The  turnings  and  dust  of  ebonite  may  be  com- 
pressed in  hot  moulds,  so  as  to  form  buttons  or 
other  small  articles,  or  these  residual  products  may 
be  mixed  with  new  rubber  and  sulphur  to  form  a 
second  quality  of  ebonite. 

When  ordinary  vulcanised  rubber  is  heated  to 
230°  Centigrade,  or  until  it  melts,  a permanently 
viscous  product  is  obtained,  and  this  substance,  if 
mixed  with  emery  and  sulphur  to  a kind  of  paste, 
forms  a material  out  of  which  the  so-called 
agglomerated  emery  wheels  or  grinders  may  be 
formed,  the  mixed  materials  being  next  hardened 
or  cured  by  the  application  of  a steam  heat.  Emery 
wheels  and  hones  made  on  this  principle  were  in- 
troduced by  Deplanque,  about  23  years  ago. 

Thirty- five  parts  of  old  vulcanised  caoutchouc 
having  been  placed  in  a kind  of  still,  heat  is  applied 
to  melt  it,  the  operation  being  assisted  by  the 
gradual  addition  of  about  ten  parts  of  heavy  coal 
oil ; but  this  latter  is  afterwards  distilled  off.  The 
softened  caoutchouc  is  then  incorporated  with  500 
parts  of  emery  of  the  required  degree  of  fineness, 
and  nine  parts  of  sulphur.  These  materials  having 
been  thoroughly  mixed,  the  bones  or  wheels  are 
manufactured,  and  afterwards  cured  or  baked  at  a 
heat  of  140°  Centigrade,  during  a period  of  about 
eight  hours.  Grinding  wheels,  made  in  the  above 
manner,  can  be  worked  at  a speed  of  2,000 
revolutions  per  minute,  and  are  extremely  useful 
for  the  working  of  hardened  steel  or  other  obdurate 
materials.  Some  of  the  wheels,  and  also  some  knife 
sharpeners,  are  now  on  the  table  before  you. 

The  substitutes  for  india-rubber  are  of  com- 
parably little  importance  in  relation  to  caoutchouc 
itself.  Oxidised  linseed  oil  is  occasionally  used  in 
the  making  of  flexible  tubes  for  leading  gas  or  for 
surgical  purposes  ; indeed,  I should  rather  say,  for 
waterproofing  such  articles  after  they  have  been 
built  up  of  fibrous  materials.  Such  tubes,  of  which 
several  specimens  are  before  you,  are  far  inferior 
to  rubber  tubes  in  most  cases,  and  are  formed  by 
repeatedly  varnishing  the  fibrous  base  with  a care- 
fully prepared  linseed  oil  varnish. 

Vulcanised  oil  is,  perhaps,  of  more  interest,  and 
many  oils,  such  as  linseed  and  others  resembling  it, 
may  be  vulcanised  by  being  heated  for  some  lime 
to  150°  Centigrade  with  12  to  20  per  cent,  of 
sulphur.  The  product  obtained  is  soft,  and  some- 
what resembles  very  bad  india-rubber.  By  in- 
creasing the  proportion  of  sulphur  very  much 
indeed,  say  to  four  times  the  weight  of  the  oil, 
and  vulcanising  at  a higher  temperature,  a hard 
substance,  resembling  inferior  vulcanite,  is 
obtained. 

Soft  and  hard  vulcanised  oil  have  been  intro- 


duced into  commerce  at  various  times  and  under 
many  names ; but  these  materials  never  seem  to 
have  made  very  much  headway. 

Various  products,  having  pyroxyline  or  soluble 
gun-cotton  as  their  basis,  have  been  introduced  as 
substitutes  for  hardened  caoutchouc.  Parkesine, 
a substance  made  by  incorporating  pyroxyline  and 
linseed  oil,  forms  a material  well  fitted  for  the 
manufacture  of  knife  handles  or  similar  articles ; 
and  I will  now  hand  round  a very  beautiful  speci- 
men, which  is  well  worthy  of  your  notice. 

The  substance  now  known  as  celluloid,  which 
consists  essentially  of  pyroxyline  and  camphor, 
appears,  however,  to  have  characteristic  properties 
which  will  enable  it  to  fulfil  certain  purposes  for 
which  vulcanite  is  ill- adapted. 

A solution,  containing  about  equal  parts  of 
camphor  and  tetrachloride  of  carbon,  dissolves  or 
softens  pyroxyline  very  readily,  and  if  such  a solu- 
tion is  incorporated  with  a suflhcient  proportion  of 
the  soluble  nitro-cellulose,  a dough-like  mass  is 
obtained,  which  hardens  on  the  evaporation  of  the 
tetrachloride  of  carbon ; but  the  material  may  be 
again  made  plastic  and  workable  by  being  heated 
to  a temperature  between  100°  and  125°  Centi- 
grade. 

Many  other  methods  of  incorporating  camphor 
with  pyroxyline  or  nitro-cellulose  may  be  adopted  ; 
as,  for  example,  the  mere  mechanical  admixture  of 
the  materials  at  a carefully-regulated  temperature. 
Again,  the  camphor  may  be  dissolved  in  carbon 
disulphide,  liquified  sulphurous  acid,  or  other 
solvents.  Celluloid  may  be,  and  often  is  mixed 
with  resinous  substances  or  colouring  matters. 

Another  celluloid-like  body,  due  to  the  ingenuity 
of  Mr.  Parkes,  of  Birmingham,  is  obtained  by 
softening  nitro-cellulose  by  means  of  alcohol,  and 
forcing  the  product  into  moulds.  This  substance 
is  exceedingly  tough,  while  it  has  the  advantage 
of  being  free  from  camphor,  and  is  capable  of 
resisting  the  action  of  heat  to  a considerable  extent. 

Celluloid  and  analogous  products  have  the  dis- 
advantage of  being  very  inflammable,  and  instances 
have  been  known  of  these  bodies  igniting  by  per- 
cussion. 

Buttons,  combs,  billiard  balls,  and  other  similar 
articles  are  made  of  celluloid,  the  soft  material 
being  usually  forced  in  iron  or  steel  moulds.  Most 
wonderfully  perfect  stereotypes  may  also  be  made 
of  the  material  in  question.  Celluloid  is  also 
coming  much  into  use  for  making  artificial  gums 
or  bases  for  teeth. 


MISCELLANEOUS. 


THE  PERKINS  ENGINE. 

The  following  is  the  report  of  Mr.  F.  J.  BramweU, 
F.R.S.,  to  the  directors  of  the  Perkins  Engine  Company, 
dated  June  28,  1880,  givingthe  result  of  a trial  of  the 
engines  of  the  yacht  Anthracite  : — 

In  accordance  with  your  desire,  as  communicated 
through  Mr.  Loftus  Perkins,  I,  on  Saturday,  the  22nd 
May,  made  a trial  of  the  Perkins  patent  engine,  fitted 
on  board  the  screw  steam  yacht  Anthracite,  prepara- 
tory to  her  leaving  England  on  her  voyage  to  New 
York, 
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You  are,  of  course,  perfectly  well  aware  of  the  nature 
of  the  engines  and  boilers  of  the  Anthracite^  but  in 
order  that  this  report  may  be  more  readily  followed,  I 
think  it  well  to  state,  in  the  report  itself,  the  leading 
particulars  of  the  machinery  of  that  vessel. 

The  engines  are  of  the  direct-acting  inverted  type, 
with  surface  condensation.  Two  cylinders  only  are  used, 
but  the  after  cylinder  has  two  diameters  of  bore  ; the 
upper,  the  smaller  one,  is  the  high  pressure,  and 
receives  the  steam  from  the  boiler  during  the  first  half 
of  the  down  stroke,  the  lower,  the  larger  diameter,  is 
the  medium  or  intermediate,  and  is  supplied  at  the  up- 
stroke with  the  steam,  which,  in  the  high  pressure,  did 
the  work  of  the  preceding  down  stroke.  The  exhaust 
from  the  bottom  of  the  after  cylinder  passes  into  a 
chamber,  from  which  is  afforded  the  supply  to  the  low- 
pressure  (the  forward)  cylinder  ; from  this  arrange- 
ment there  is  obtained  in  two  cylinders  an  expansion  of 
thirty-two  times. 

The  distribution  of  the  steam  in  the  after  cylinder  is 
made  by  three  lifting  double-beat  valves,  the  upper 
faces  of  these  valves  being,  however,  divided  into  two 
sections.  The  valve  stalks  rise  and  fall  by  the  action 
of  eccentrics,  which  control  the  motion  of  the  stalks 
downward  as  well  as  upwards,  the  stalks  being  loose  in 
close-topped  sockets  in  the  valves,  so  that  after  the 
valves  are  seated  the  stalks  can  recede  from  them.  The 
distribution  of  the  steam  to  the  low-pressure  cylinder  is 
made  by  an  ordinary  slide  valve  with  an  expansion  valve 
on  its  back  ; this  latter  valve  is  worked  off  the  pro- 
longation upw^ards  of  the  circulating  pump-rod.  The 
surface  condenser  is  composed  of  a number  of  close- 
topped,  galvanised,  wrought-iron  tubes,  standing  verti- 
cally from  a tube -plate,  and  having  within  them  smaller 
tubes  open  at  both  ends,  and  proceeding  upwards  from 
a lower  tube -plate,  so  that  the  water  from  the  sea 
passes  up  through  the  central  tubes,  and  down  the 
annular  spaces  to  the  inlet  of  the  circulating  pump. 

The  exhaust  steam  is  admitted  into  the  body  of  the 
condenser,  and  comes  into  contact  with  the  exterior  of 
the  close-topped  tubes,  the  condensed  steam  being  drawn 
off  by  the  air-pump,  and  returned  to  the  hot  well  which 
surrounds  the  upper  part  of  the  condenser.  The  space 
between  the  high-pressure  piston  and  the  upper  side  of 
the  intermediate  piston  is  in  connection  with  tl;e  chamber 
which  supplies  the  low-pressirre  cylinder.  The  circu- 
lating pump  is  worked  by  a beam  off  the  low-pressure 
piston-rod,  and  the  air-pump  is  worked  by  a similar 
beam  off  the  intermediate  cylinder  piston-rod.  The 
feed  pumps  and  bilge  pumps  are  worked  off  the  cross- 
heads of  the  circulating  pump  and  of  the  air-pump.  The 
reversal  is  effected  by  a link  motion. 

The  cylinders  and  their  covers  are  heated  by  steam, 
circulating  through  vTought-iron  pipes  cast  into  the 
thickness  of  the  metal,  and  are  very  efficiently  cleaded 
80  as  to  prevent  loss  of  heat. 

The  boiler  is  the  well-known  Perkins  boiler,  formed 
of  successive  horizontal  rows  of  wrought  tubes  (3  in. 
external  diameter),  connected  at  frequent  intervals  by 
vertical  thimbles,  the  whole  series  being  contained  in  a 
wrought-iron  double  casing,  having  the  space  filled  in 
with  vegetable  black.  The  water  gauges,  one  in  the 
boiler  and  one  in  the  engine-room,  are  made  of  flat 
plates  of  mica  secured  in  frames.  The  boiler  is  supplied 
with  distilled  fresh  water.  There  is  a still  fitted  with  a 
coil,  and  having  its  steam-pipe  in  connection  with  the 
condenser,  by  which  the  store  of  water  can  be  distilled 
over  for  use. 

With  respect  to  the  dimensions  of  the  engine,  I was 
furnished  at  my  request  by  Messrs.  Hawks,  Crawshay, 
and  Sons,  the  builders  of  the  engines,  with  the  work- 
ing drawings.  These  drawings  show  the  high-pressure 
cylinder  to  be  8 -in.  bore,  the  intemiediate  16 -in.  bore, 
and  the  low  pressure  23 -in.  bore,  but  I was  informed  by 
Mr.  Perkins  that  the  cylinders  were  all  somewhat 
smaller  than  the  foregoing  dimensions.  He  has  now 
sent  me  the  gauges,  and  these  give  the  high-pressure 


cylinder  at  7f-in.  diameter,  the  intermediate  as  15jf-in., 
and  the  low-pressure  as  22^g-in.  The  stroke  in  both 
cylinders  is  1 ft.  3 in.  The  diameter  of  the  piston-rods 
(the  areas  of  which  have  to  be  deducted  from  the  area 
of  the  intermediate  piston,  and  from  that  of  the  under- 
side of  the  low-pressure  piston)  is  2|-in. 

My  principal  assistant  was  on  board  the  Anthracite  ora. 
the  Friday,  and  he  informed  me  that  the  fire  was  let 
out  at  about  2.30  p.m.  on  that  day,  and,  as  the  result, 
the  boiler  and  water  were  practically  cold  when  the  fire 
was  lit  on  Saturday  morning. 

Preparations  for  the  trial  had  been  made  by  weigh- 
ing out  50  cwt.  of  “Nixon’s  navigation  hand-picked 
lumps  ’ ’ into  fifty  1 cwt.  sacks.  These  were  ranged  on 
deck.  The  bunkers,  which  were  full,  were  sealed  up 
both  above  and  below.  A spring  balance  was  hung  up 
on  deck,  close  to  the  stokehold  hatch,  and  one  of  my 
assistants  caused  each  sack  of  coal  to  be  re -weighed 
just  before  it  was  lowered  for  use.  The  gross  weight 
was  taken,  and  the  sacks  were  afterwards  separately 
weighed,  so  as  to  obtain  the  net  weight  of  the  coal. 

Fifty  pounds  of  dry  wood  were  served  out,  and  two 
sacks  of  coal,  and  with  these  the  fire  was  laid  (the  grate 
has  an  area  of  about  15  square  feet).  The  fire  was  lit 
at  6.28  a.m.  Steam  was  up  and  the  engines  were 
turned  round  at  7.18  a.m.  The  height  of  water  in 
the  boiler  guage  was  noted,  and  also  the  height  in 
the  hot  well,  the  still  cock  being  shut,  was  sealed 
in  that  position.  The  steam  stop  valve  was  sealed 
in  its  wide  open  position.  The  engines  were  started, 
and  the  vessel  got  under  way  at  7.20  a.m.  The 
throttle  valve  was  put  into  the  position  which  the 
engineer  knew,  from  experience,  would  cause  the 
engines  to  run  at  about  130  revolutions  per  minute,  after 
they  became  thoroughly  heated  up,  and  the  handle  was 
sealed  into  this  position,  the  link  motion  being  in  full 
gear  ahead.  The  engines  were  provided  with  a 
Harding’s  counter,  such  as  is  used  in  the  Navy,  and 
there  were  jn’essure  gauges  to  show  the  boiler  pressure, 
and  the  pressure  in  the  chamber  supplying  the  low- 
pressure  cylinder,  and  the  condenser  was  provided  with 
a vacuum  gauge.  Four  Richards’  indicators  were 
fitted,  viz.,  one  to  the  high-pressure  end  of  the  after 
cylinder,  one  to  the  intermediate  end  of  that  cylinder, 
one  to  the  top  and  one  to  the  bottom  of  the  forward,  the 
low-pressure  cylinder. 

The  first  set  of  diagrams  was  taken  at  8.22  a.m.  The 
first  reading  of  the  counter  at  8.30  a.m.  From  this  time 
until  5.45  p.m.,  the  counter  was  read  at  the  hours  and 
half  hours,  and  sets  of  diagrams  were  taken  at  the 
quarter  past  the  hour,  and  at  the  quarter  to  the  hour. 
The  time  when  each  sack  of  coals  was  lowered  into  the 
stokehold  was  noted,  and  also  the  time  when  the  stoker 
commenced  to  use  the  contents  of  each  sack. 

The  last  shovelful  of  the  15  th  sack  was  put  on  at 
5.18  p.m.,  and  it  was  decided  to  stop  the  trial  as  soon 
as  the  coal  then  in  the  fire  was  exhausted. 

I determined  to  let  the  engines  run  on  until  they 
stopped  of  themselves,  and  to  take  indicator  diagrams, 
first  at  each  quarter  of  an  hour,  and  then  at  each  five 
minutes  during  the  time  they  were  gradually  stopping. 
The  quarter-hour  diagrams  were  taken  until  6.30  p.m., 
when  the  engines  were  making  124  revolutions,  and  the 
five-minutes  diagrams  were  taken  until  the  engines 
came  to  a stand  at  7.23  p.m.,  or  12  hours  3 minutes 
after  their  start  in  the  morning.  The  water  in  the 
boiler  was  pumped  to  the  same  level  in  the  guage  as 
that  at  which  it  had  stood  in  the  morning,  and  the 
height  of  water  in  the  hot  well  was  noted. 

The  mean  revolutions  from  8.30  a.m.  to  6.30  p.m.,  10 
hours,  were  130-77  per  minute,  and  from  the  first  start 
the  same  time  being  11  hours  10  minutes,  the  mean 
revolutions  were  130-4  per  minute. 

An  experiment  was  made  as  to  the  transmission  of 
heat  through  the  boiler  casing.  This  was  carried  out 
by  placing  the  bulb  of  a thermometer  in  contact  with  the 
' top  of  the  casing,  the  bulb  being  covered  over  witji 
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cotton  waste ; the  result  was  that  at  the  end  of  one  hour 
the  thermometer  stood  at  125  deg.  Fahr. 

From  the  start  at  7.20  a.m.  to  6.30  p.m.,  11  hours 
and  10  minutes,  the  engines  developed  an  average  gross 
indicated  ;horse-power  of  80-55,  hut  from  6.30  to  the 
time,  7.23  p.m.,  that  the  engines  stopped  of  themselves 
from  the  fire  having  burnt  itself  out,  the  power  was  of 
course  gradually  diminishing.  This  being  so,  I have 
calculated  the  whole  work  from  first  to  last  in  foot- 
pounds; these  amount  to  1,828,291,466  foot-pounds, 
equivalent  to  923-38  horse-power,  if  exerted  for  one 
hour. 

lb. 

I estimate  the  501b.  of  wood  as  of 
about  one -third  the  value  of  coal  as 


fuel,  say  17 

The  coal,  15  cwt 1,680 


1,697 

The  gross  indicated  horse -power  developed  during 
the  trial  being  equivalent  to  923-38  horse -power, 
exerted  for  an  hour,  1,697  -r  923-38  n 1-83  lb.  of  coal 
per  horse -power  per  hour,  including  the  coal  used  in 
getting  up  steam. 

As  a check  upon  the  foregoing,  from  the  time 
when  the  first  shovelful  of  the  fourth  sack  of  coals  was 
put  on  the  fire,  namely,  at  7 '50  a.m.,  to  the  time  when 
the  first  shovelful  of  the  15th  sack  of  coals  was  put  on 
the  fire,  namely,  4.45  p.m.,  ^.e.,  8 hours  55  minutes,  the 
engines  exerted  an  average  of  80-9  horse -power;  this 
gives  the  consumption  per  horse-power  per  hour  at 
1 - 7 lb.,  assuming  the  fire  was  uniform  at  the  commence- 
ment and  end  of  these  times.  The  loss  of  water  for  the 
whole  12  hours  was  23|  gallons. 

The  engines  worked  with  the  most  remarkable 
smoothness  and  regularity,  as  with  the  exception  of 
tightening  up  the  bolts  of  two  glands  about  an  hour 
after  the  start,  there  was  not  a spanner  or  hammer  or 
any  tool  used  about  the  engines  during  the  twelve  hours 
the  ship  was  under  way,  nor  was  there  a single  handle 
connected  with  the  engines  shifted.  The  link  motion 
was  in  full  gear  the  whole  while,  and  the  stop  valve 
and  throtter  valve  remained  as  I have  said,  sealed  up 
and  unmoved. 

Water  was  allowed  to  circulate  on  the  thrust  block, 
but  there  was  not  a heated  bearing  anywhere.  The 
amount  of  lubrication  was  small,  involving  an  expendi- 
ture of  about  one  gallon  of  lard  oil,  while  cylinder  and 
slide  lubrications  are,  in  the  Perkins  system,  inadmissible, 
and,  with  the  metal  used,  unnecessary. 

The  engines  were  thoroughly  steady,  no  straining  or 
racking  of  any  kind  ; in  fact,  it  is  impossible  for  any 
pair  of  engines  to  have  worked  in  a more  thoroughly 
satisfactory  manner,  so  far  as  all  external  evidence  of 
working  was  concerned,  and  there  were  no  sounds  to 
lead  to  any  other  belief  than  that  of  all  being  satisfac- 
tory within. 

I hope,  on  the  return  of  the  Anthracite  from  America, 
to  have  an  opportunity  of  seeing  the  engines  opened, 
and  of  thus  observing  their  condition  after  some  thou- 
sands of  miles  of  steaming,  and  I should  also  be  glad 
to  have  an  opportunity  of  re -testing  the  consumption. 

At  the  conclusion  of  the  trial  my  assistants  took 
away  the  four  indicators  and  the  spring  balance  with 
which  the  coals  were  weighed.  All  these  have  been 
tested,  with  the  result  that  the  balance  and  the  1001b. 
spring  (used  in  the  high-pressure  cylinder  indicators), 
and  some  of  the  lighter  springs,  are  absolutely  accurate, 
and  that  the  variations  in  the  others  are  too  trifling  to 
call  for  any  allowance  in  calculating  the  mean  pressures 

It  may  be  well  to  state  that  the  mean  pressures  of  the 
various  diagrams  (of  which  there  were  128  in  all)  have 
been  ascertained  by  dividing  the  areas  of  the  diagrams, 
obtained  with  the  planimeter,  by  the  lengths  of  the 
diagrams.  This  is  a thoroughly  accurate  mode,  while 
the  plan  commonly  followed  by  measuring  the  heights 
of  the  diagrams  at  a number  (usually  ten)  of  places,  is 


one  which  ordinarily  gives  a pressure  in  excess  of  the 
truth. 

It  would  be  an  investigation  of  considerable  interest, 
in  an  engineering  point  of  view,  if  a vessel,  fitted  with 
first-rate  compound  engines  of  the  ordinary  construc- 
tion, and  working,  say,  at  70  lb.  pressure  in  the  boiler, 
and  indicating  something  about  the  same  power  as  those 
of  the  Anthracite,  viz  , from  70  to  90  horse-power,  could 
be  tried  in  a precisely  similar  manner  to  that  in  which 
the  Anthracite  was  tried. 

In  conclusion,  I wish  to  say  that  I esteem  myself 
particularly  fortunate  in  having  obtained  the  friendly 
co-operation,  during  the  run,  of  Mr.  William  Rich,  of 
Messrs.  Eastons  and  Anderson,  whose  long  experience 
in  engine  trials  rendered  his  assistance  of  the  greatest 
value,  and  to  whom  I beg  leave  to  express  my  best 
thanks.  I have  his  authority  for  saying  that  he  entirely 
concurs  in  this  letter  of  report. 

(Signed)  F.  J.  Beamwell, 


TREES  IN  KENSINGTON-GIARDENS. 

In  answer  to  Mr.  Ritchie’s  questions,  in  the  House  of 
Commons,  on  the  19th  inst.,  as  to  why  so  large  a 
number  of  trees  in  Kensington -gardens  were  being  cut 
down,  and  as  to  what  extent  it  was  proposed  to  carry 
out  the  operation, 

Mr.  Adam,  the  First  Commissioner  of  Works,  said — I 
am  very  glad  that  the  hon.  gentleman  has  asked  this 
question,  as  the  forms  of  the  House  would  not  have 
given  me  an  opportunity  of  explaining  what  is  now 
being  done  in  Kensington- gardens,  and  as  the  matter  is 
very  likely  to  be  misunderstood  by  those  who  have  not 
carefully  watched  the  gradual  decay  of  the  trees  in 
that  park,  which  decay  has  become  rapid  and  decided 
in  the  last  two  years.  Hon.  gentlemen  who  were 
in  the  House  when  the  vote  for  the  parks  came  on, 
may  remember  that  I then  observed  how  many  of 
the  trees  in  Kensington -gardens  were  either  dead 
or  hopelessly  dying,  and  how  necessary  it  had 
become  that  some  decided  action  should  be  at  once 
taken  with  regard  to  them.  The  natural  decay,  owing 
to  impoverished  soil,  and  terrible  neglect  of  timely 
thinning  fifty  or  sixty  years  ago,  had  been  much 
aggravated  by  the  hard  winters  and  the  cold  and  wet 
summers  of  the  last  few  years.  In  the  more  thickly - 
planted  portions  of  the  gardens,  the  trees  were  dead  and 
dying  in  hundreds,  and  in  all  parts  the  dead  trees  were 
very  numerous.  I had  made  up  my  mind  what  course 
ought  to  be  pursued,  but  knowing  the  sensitiveness  of 
the  public  regarding  tree -cutting,  and  being  aware 
how  averse  people  generally  are  to  that  free  and  bold 
use  of  the  axe  which  is  of  the  essence  of  good  wood 
management,  I thought  it  advisable  to  ask  the  co-opera- 
tion of  a small  committee  of  experts,  who  might  give 
their  advice,  and  support  me  by  their  authority.  I 
applied  accordingly  to  Sir  Joseph  Hooker,  Mr.  Glutton, 
Mr.  Thomas,  so  distinguished  as  a landscape  gardener, 
and  to  my  right  hon.  friend  the  late  First  Commissioner 
of  Works.  These  gentlemen  all  agreed  to  assist  me,  and 
several  meetings  have  been  held  in  Kensington -gardens 
with  me  and  Mr.  Mitford,  the  secretary  of  the  Office  of 
Works,  who  is  himself  eminently  qualified  to  give  a 
sound  opinion  on  the  subject.  The  result  has  been  a 
unanimous  resolution  that  we  ought  to  proceed  at  once 
to  clear  away  the  dead  and  dying  trees.  This  is  now 
being  done.  In  some  places  an  absolute  clearance 
has  had  to  be  made,  and  all  over  the  gardens 
numerous  trees  are  being  removed.  The  spaces 
cleared  will  either  be  trenched,  drained,  and  replanted, 
or  will  be  left  open,  as  may  appear  best.  At 
present  any  one  who  has  not  studied  the  subject,  or 
carefully  observed  the  trees  for  some  years  past,  may 
think  that  too  much  is  being  done ; but  I can  assure  the 
hon.  gentleman  and  the  House  that  the  utmost  care  is 
being  listed  in  the  wdrk ; that  not  a tfiee  is  bte'ing  cut 
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that  can  properly  be  spared  ; and  that  every  effort  will 
be  made  to  restore  life  to  the  distinguished  trees  which 
are  dying.  I may  say,  speaking  with  the  authority  of 
the  committee,  as  well  as  from  considerable  personal  ex- 
perience, that  this  work  has  not  been  begun  one  moment 
too  soon  if  the  beauty  and  enjoyment  of  Kensington - 
gardens  are  to  be  properly  preserved. 


XATIOKAL  TKAIXING  SCHOOL  FOR  MUSIC. 

The  third  general  report  of  the  school,  dated  Easter, 
1880,  but  only  now  issued,  is  as  follows : — 

The  committee  of  management  have  the  honour  to 
Bixbmit,  for  the  information  of  the  founders  of  scholar- 
ships and  subscribers  g-enerally,  the  following  brief 
report  on  the  condition  and  proceedings  of  the  school 
during  the  past  year : — 

^•cholars  a\ii  Private  Students. — The  body  of  scholars 
has  undergone  some  slight  changes  during  the  year ; 
e.g. , four  scholars  have  resigned  their  scholarships,  two 
to  devote  themselves  entirely  to  their  profession,  one  to 
be  mairied,  and  one  to  continue  her  studies  at  Leipsic  ; 
and  one  has  forfeited  her  scholarship  by  irregularity  of 
attendance  and  by  failure  in  other  respects  to  comply 
with  the  rules  of  the  school.  Three  of  these  scholar- 
ships have  been  conferred  on  new  scholars,  the  other  two 
are  still  vacant.  Two  scholarship  have  been  cancelled 
by  their  respective  founders,  and  the  scholars  withdrawn 
for  want  of  means  to  maintain  them.  On  the  other 
hand,  five  new  scholarships  have  been  founded,  \dz., 
three  by  the  town  of  Birmingham,  one  by  the  Cloth- 
workers’  Company,  and  one  by  Mr.  Kelson.  The  number 
of  scholarships  is  now,  therefore,  ninety-three,  of  whom 
twenty-four  are  held  by  males,  sixty-seven  females ; 
and,  as  has  been  already  said,  two  are  vacant. 
Arrangements  were  made  at  the  beginning  of  the  pre- 
sent school  year  for  the  admission  of  private  students 
for  periods  of  not  less  than  a year,  on  payment  of  £40 
in  advance,  from  year  to  year.  Such  students  are  en- 
titled to  the  same  privileges,  are  taught  by  the  same 
professors,  and  arc  subject  to  the  same  discipline  as  the 
scholars.  PreHous  to  admission  their  musical  abilities 
are  tested  by  examination.  Of  this  class  of  students 
fifteen  have  been  admitted,  viz.,  nine  females  and  six 
males.  The  total  number  of  students  is  thus  one 
hundred  and  eight. 

Attendance.,  Conduct,  and  Studies. — The  attendance  of 
the  scholars,  save  in  cases  of  sickness,  continues  to  be 
regular  and  punctual,  and  their  general  behavioxir  is 
very  satisfactory.  The  instruments  and  subjects  of 
study  are,  of  course,  substantially  the  same  as  they 
were  at  the  time  of  the  issue  of  the  last  report.  At 
present  fifty-two  scholars  are  cultivating  the  piano  as 
their  principal  subject  of  study ; thirty,  singing ; 
twelve,  the  \'iolin  ; and  four,  the  organ.  The  pianists 
take  singing,  violin,  organ,  clarionet,  or  violoncello  for 
their  second  studies  ; while  the  vocalists,  violinists,  and 
organists  are  compelled  to  study  the  piano.  All  the 
scholars  continue  to  attend  the  harmony  and  choral 
classes,  and  all  those  who  are  competent  for  it  have 
instruction  in  counterpoint  and  composition.  During 
certain  terms  there  are  periodical  concerts  in  which  all 
the  scholars  in  turn  take  part. 

First  Public  Concert. — The  first  public  concert  of  the 
students  was  given  at  St.  James’s-hall,  on  Monday 
evening,  23rd  June,  1879,  imder  the  patronage  of  her 
Majesty  the  Queen,  and  under  the  patronage  and  in  the 
presence  of  their  Royal  Highnesses  the  Prince  and 
Princess  of  Wales,  the  Duke  and  Duchess  of  Edinburgh, 
Prince  and  Princess  Christian,  Prince  Leopold,  the  Duke 
and  Duchess  of  Cambridge,  Princess  Mary  Adelaide, 
Duchess  of  Teck,  and  H.S.H.  the  Duke  of  Teck. 

Terms  of  Study  and  Fixa rninations .—  The  period  em- 
braced by  the  present  report  includes  three  school  terms, 
'dz.  : — The  Midsummer  and  Christmas  terms  of  1879, 
and  the  Easter  term  of  1880.  At  the  end  of  the  Mid- 


summer term  the  third  annual  examination  of  the 
students  took  place.  The  professional  examiners  were 
represented  by  Sir  Julius  Benedict,  Sir  George  Elvey, 
and  Professor  Ella.  These  gentlemen  were  assisted  in 
their  duties  by  the  Board  of  principal  professors.  The 
reports  of  the  professional  examiners  were  considered  to 
be  very  satisfactory,  their  nature  being  sufiBciently  in- 
dicated by  the  following  extract  from  that  of  Sir  Julius 
Benedict: — “It  is  with  the  greatest  satisfaction  that 
I am  able  to  speak  of  the  remarkable  and  in  some 
instances  surprising  progress  of  the  pupils  since  I had 
last  heard  them.  It  is  evident  that  in  a comparatively 
short  time,  talent  of  a high  order  has  been  discovered, 
which,  after  its  full  development,  cannot  fail  to 
be  appreciated  by  the  public,  and  to  be  of  the 
greatest  advantage  to  this  excellent  institution.” 
The  ordinary  terminal  examination  was  held  for  the 
Christmas  term,  1879,  on  Thursday  and  Friday,  the 
18th  and  19th  December,  by  the  Board  of  Professors, 
assisted  by  several  of  the  professors.  On  this  examina- 
tion, Dr.  Stainer,  the  acting  principal,  reported: — “I 
consider  the  progress  of  the  scholars  very  satisfactory. 
No  case  came  before  me  in  which  I could  trace  an 
absence  of  improvement,  while  in  nearly  all  cases  the 
progress  was  remarkable.”  The  Easter  examination 
took  place  on  Friday,  Saturday,  and  Monday,  the  18th. 
19th,  and  22nd  March,  1880.  It  was  conducted  by  the 
Board  of  Professors,  in  conjunction  with  several  of  their 
colleagues,  and  was  considered  to  indicate  gratifying 
progress  on  the  part  of  the  students. 

Donations  and  Loans.— A.  grand  piano  by  Erard,  and 
a small  collection  of  music  have  been  generously  pre- 
sented by  Mrs.  Fletcher  Bennett.  Messrs.  John 
Brinsmead  and  Sons  are  manufacturing  a concert-grand 
piano,  which  they  have  designed  for  the  special  use  of 
the  school.  The  Corporation  of  the  Albert-hall  continue 
most  munificently  to  permit  the  school  to  use  one  of 
their  theatres  for  choral  and  orchestral  practice  and  for 
examinations.  The  great  firms  of  pianoforte  manufac- 
turers, Messrs.  John  Broadwood  and  Sons,  Messrs. 
Chappell,  Mes.srs.  Collard,  and  Messrs.  Kirkman,  also 
still  most  liberally  afford  us  the  gratuitious  use  of  their 
excellent  pianofortes. 

Efforts  t-)  Augment  the  ^Educational  Facilities  of  the 
School. — The  negotiations  into  which  the  authorities  of 
the  school  entered,  at  the  invitation  of  the  Prince  of 
Wales’  Committee,  with  a view  of  uniting  their  institu- 
tion with  the  Royal  Academy  of  Music  to  form  the 
nucleus  of  a great  musical  institution  more  adapted  to 
the  wants  of  the  country  than  any  existing  school,  having 
fallen  throxxgh,  the  Committee  of  Management  have  to 
consider  what  steps  shoxxld  be  taken  for  the  maintenance 
of  the  school  after  Easter,  1881,  the  period  when  most  of 
the  scholarships  will  lapse. 

A notice  of  the  subseqxxent  action,  which  resulted  in 
the  presentation  of  a petition  for  the  grant  of  incorpora- 
tion to  the  Royal  College  of  Music,  will  be  foxxnd  in  the 
number  Journal  iov  July  23rd,  1880,  p.  752. 


LONDON  WATER  SUPPLY. 

The  Earl  Fortescue,  on  Monday,  16th  inst.,  called  the 
attention  of  the  House  of  Lords  to  the  report  on  this 
sxxbject,  by  the  Select  Committee  of  the  House  of 
Commons.  After  relating  the  circumstances  which  early 
led  to  the  attention  he  had  given  to  the  sanitary  con- 
dition of  the  popxxlation,  and  especially  to  the  sup- 
plies of  water  to  the  wage  classes  some  forty  years 
ago,  when  he  saw  in  situ  the  evils  of  stagnant 
detention  in  cisterns  on  the  intermittent  system,  he 
observed  that  the  population  of  the  metropolis  were  xxn- 
fortunate  in  the  Governmental  and  administrative  deal- 
ing with  their  interests  on  this  subject.  In  1860,  after 
the  report  of  the  first  General  Board  of  Health,  the 
principles  of  which  had  been  applied  in  provincial  cities 
and  foreign  capitals,  viz.,  a systfem  of  constant  supply 
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and  direct  delivery  without  cisternage,  hydranting 
all  the  streets  for  protection  against  fire,  and 
with  supplies  from  spring  sources,  instead  of  river 
sources  ; all  under  a public  trust ; the  capital  invested 
in  water  supply  was  six  millions  ; and  the  works  might 
then  have  been  had  for  less  than  six  millions,  the 
amount  of  the  capital  then  expended  upon  them.  At 
that  time  there  was  no  doubt,  that,  whilst  the  share- 
holders might  have  been  compensated  on  fair 
principles,  the  economies  derivable  from  unity  of 
administration  would  have  suflBced  to  have  effected  the 
main  sanitary  requirements  of  the  population,  in- 
cluding the  supply  of  pure  and  drinkable  water,  as 
well  as  the  service  pipes  and  the  removal  of  all  the  fouled 
water.  In  1874,  a Committee  of  the  Society  of  Arts 
was  appointed  to  investigate  the  means  of  prevent- 
ing or  reducing  the  spread  of  fires,  a topic  which 
necessarily  involved  the  whole  subject  of  water-supply. 
That  committee,  with  leave,  examined  the  specialists, 
the  chief  G-overnment  officers  of  the  Local  Government 
Board.  The  committee,  very  much  on  the  evidence  so 
derived,  framed  a scheme,  which  was  embodied  in  a 
Bill  brought  forward  by  Colonel  Beresford.  That  Bill 
provided  for  placing  the  whole  of  the  water  supplies  in  a 
public  trust,  very  much  as  proposed  by  the  first  General 
Board  of  Health,  and  was  submitted  to  the  Local  G-ovem- 
ment  Board,  and  was  adopted  as  regards  all  its  most  im- 
portant features,  by  the  former  President  of  that  Board 
(Mr.  Sclater  Booth).  No  doubt,  if  the  measure  had  been 
allowed  to  remain  in  that  competent  department  and  in  his 
hands,  it  would  have  been  brought  forward  long  ago, 
satisfactorily  for  the  consideration  of  Parliament.  But, 
unfortunately,  from  a change  of  administrative  treat- 
ment of  an  anomalous  character,  it  was  not  allowed  to 
remain  with  him,  or  in  charge  of  that  department.  The 
measure  was  essentially  a sanitary  measure,  and  the 
proper  subject  of  the  special  sanitary  department  which 
had  grown  up,  however  rudimentarily,  into  the  Local 
Government  Board,  which,  in  order  to  prepare,  or  to 
aid  in  the  preparation  of  such  measures,  had  a staff  of 
officers  specially  qualified  for  this  duty,  as  sanitary 
engineers,  medical  officers  of  health,  and  other  officers. 
The  chief  sanitary  engineer  of  this  department — a 
member  of  the  Institution  of  Civil  Engineers — was 
distinguished  as  a specialist  in  the  work  of  water 
supply,  as  having  himself  executed  successful  works 
in  a number  of  towns,  on  the  sound  principles 
elaborated  by  the  first  General  Board  of  Health. 
This  officer  had  also  sat  on  a Commission  of  inquiry 
on  the  existing  London  trading  water  companies. 
He,  and  the  department,  were  assisted  by  a Water 
Examiner  for  the  metropolitan  water  supplies, 
and  also  by  an  auditor  of  the  expenditure  of  the 
companies.  The  chief  sanitary  engineer  also  hap- 
pened to  be  specially  conversant  with  the  purchase  of 
trading  water  companies  by  towns  to  put  them  into 
public  hands ; and  it  was  due,  as  a matter  of  justice  to 
him  and  the  department,  and  pertinent  to  the  immediate 
subject,  to  add  that  the  principles  and  practice  advised 
by  him,  and  sanctioned  by  his  chiefs,  had  given  general 
local  satisfaction.  On  the  other  hand,  there  was 
the  old  Home  Department,  not  of  sanitary  adminis- 
tration, but  chiefly  of  police,  and  penal  judicial 

administration,  with  legal  duties  and  appropriate  legal 
officers,  but  no  longer  with  any  sanitary  duties  left,  or 
staff  of  sanitary  officers  whatsoever.  Strange  to  say, 
to  the  head  of  this  non -sanitary  department  was  confided 
the  preparation  of  this  great  sanitary  measure.  It  was 
said  to  be  given  to  him  because  the  measure  was  large, 
and  he  was  a Cabinet  Minister.  But  would  a naval  or 
military  measure  be  assigned  to  the  Lord  Chancellor 
because  he  was  a Cabinet  Minister  ? The  commentary 
on  this  strange  course  of  proceeding  was  that,  instead  of 
elevating,  it  plunged  the  measure  into  deplorable 
blunders,  the  result  of  ignorance,  and  the  want  of 
proper  advice.  No  one  who  had  watched  the  public 
pareer  of  Sir  R.  Crps3  coujd  doubt  his  great  ability  ip 


dealing  with  questions  which  he  understood.  His  i 
successful  solution  of  the  difficult  problem  of  the  legal  i 
relations  to  be  established  between  masters  and  ^ 
servants  sufficiently  proved  this.  But  neither  he  nor  i * 
the  Home -office  were  qualified  for  this  particular 
task.  Later  on,  and  by  the  present  Government,  there  i 
were  arrangements  made  with  respect  to  this  important  ' 
branch  of  sanitary  service,  which  showed  how  imper- 
fectly it  was  understood  or  really  regarded.  There  was 
a right  hon.  member  of  the  last  Government  but  one, 
a man  of  science,  and,  indeed,  a specialist  on  sanitary 
subjects,  who  had  served  on  the  Commission  for  in- 
quiring into  the  health  of  towns,  and  had  made  a 
very  able  report  on  the  sanitary  condition  of 
Lancashire.  He  had  been  called  upon,  from  his  special 
knowledge,  to  preside  over  a Select  Committee  of  the 
other  House  on  the  Thirlmere  scheme  for  the  supply  of 
water  to  the  great  city  of  Manchester.  Here,  then, 
was  the  square  man  for  the  square  hole.  But,  no  ; he 
was  put  into  the  round  hole — the  Chairmanship  of  Com- 
mittees; whilst  the  round  man,  a lawyer,  experienced 
as  a Chairman  of  Committees,  where  qaasi  legal 
questions  have  to  be  treated,  was  put  into  the  square 
hole — the  Presidency  of  the  Local  Government  Board. 
Neverthless,  with  the  aid  and  the  ad\dce  of  the 
specialists  there,  he  might  have  avoided  the  errors 
and  the  costly  delay  consequent  on  the  previous 
arrangement,  assigning  the  measure  to  the  chief  of 
the  non- sanitary  department.  It  was,  however, 

not  to  the  President  of  the  Local  Government 
Board,  but  to  the  head  of  the  non-sanitary  de- 
partment that  this  great  question  of  the  sanitary  . 
administration  of  the  metropolis  was  again  remitted; 
and  it  should  be  remembered  that,  great  as  Sir  W. 
Harcourt’s  oratorical  powers  evidently  were,  he  had  : 
had  no  administrative  experience  before,  as  he  had 
been  only  one  of  the  law  officers  in  Mr.  Gladstone’s  last 
Government.  The  consequence  of  the  first  default  in 
assigning  the  measure  to  the  head  of  the  non-sanitary 
department,  was  the  unadvised  and  alarming  announce-  \ 
ment,  that  large  sums  of  money  would  have  to  be  raised 
for  the  purchase  of  the  companies’  undertakings — an 
announcement  at  variance  with  the  measure  proposed  by 
the  first  General  Board  of  Health,  and  the  measure  pro- 
posed by  the  Society  of  Arts,  and  accepted  by  the  Local 
Government  Board.  It  was  finally  set  aside  by  Mr. 
E.  Smith,  the  able  Government  valuer,  who  showed 
conclusively,  that  no  new  capital  whatever  need 
be  raided  ; that  the  existing  dividends,  and  of 
future  augmented  dividends  to  which  the  companies 
were  legally  entitled  would  suffice ; that  nothing 
more  than  what  the  ratepayers  were  now  liable  to 
pay,  would  be  required  from  them;  whilst  they 
would  enjoy  aU  the  benefits  derivable  from  the 
economies  of  consolidation,  which  Mr.  Smith  made  out 
would  amount  to  £170,000  a year  ; though  the  Society 
of  Arts  Committee  made  them  out  to  be  more  than  that. 
The  next  great  financial  error  committed  by  the 
ill-advised  Home  Secretary  was  the  announcement 
that  he  would  take  as  the  basis  of  the  purchase  the  last 
value  of  the  shares  in  the  stock  market.  This  created 
a great  uproar,  and  it  was  abandoned,  on  the  report  of 
his  valuer,  Mr.  Edmund  Smith.  But,  strange  to  say, 
it  was  retained  by  his  successor,  the  present  Home 
Secretary,  and  retained,  as  appeared  in  the  report,  after  ; 
the  very  effective  exposure  of  it  by  Sir  Edmund 
Beckett,  who  showed  that  the  price  in  the  market  was 
the  price  that  the  few  who  were  obliged  to  seU  were 
compelled  to  take,  and  not  the  price  which  many  who 
had  invested,  as  in  a trust,  would,  or  ought  to  be  j 
forced  to,  accept.  A reference  to  the  Local  Government  i 
Department  for  information  would  have  shown  that  no 
such  basis  was  ever  taken  in  practice,  or  could  be  main-  j 
tainedin  reason.  The  conclusions  of  Mr.  Smith  had  been  | 
attacked  on  incidental  grounds,  the  insufficiency  of 
which  had  been  clearly  demonstrated  by  Sir  Edmund 
Beckett.  The  absurdity  of  the  principle  becaine 
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apparent,  if  it  was  tested  by  application  to  Turkish, 
or  Spanish  stock,  or  any  other  depreciated  stock  in  the 
market.  The  cross-examination  of  Mr.  E._  Smith,  a 
g'entleman  of  the  highest  integrity  and  ability,  which 
he  himself  had  described  as  like  that  of  thief’s  witness 
it  the  Old  Bailey  ; which  had  injured  his  health,  and  in 
3ir  W.  Jenner’s  opinion,  probably  caused  the  death  of 
that  much  esteemed  and  lamented  public  servant,  was 
conducted  in  a manner,  which  he  (Earl  Eortescue)  con- 
sidered quite  unjustifiable.  The  measure  certainly  re- 
quired a high  degree  of  knowledge  and  special  science  ; 
and  to  whom  was  it  now  proposed  to  leave  the  interests 
of  the  population  of  the  metropolis?  Why,  to  the 
Metropolitan  Board  of  Works,  whose  expensive  water 
schemes  had  been  examined  and  condemned  for  their 
gross  incapacity,  as  might  be  expected  from  a body, 
whose  whole  administration  he  had  not  very  long  since 
publicly  described  as  “ costly  mismanagement ; ” and 
next  to  the  Corporation  of  the  City  of  London,  whose 
proposals  were  proved  to  be  little  better ; and,  lastly , 
to  representatives  of  the  Vestries,  of  whose  probable 
qualifications  he  could  only  too  well  judge  after  his  ex- 
perience as  Member  for  Marylebone.  It  was  to  be  hoped 
that  her  Majesty’s  Government  would  not  set  aside 
the  special  knowledge  which  it  had  had  the  means  of 
acquiring,  and  would  afford  the  House  better  grounds 
for  confidence  in  any  future  measure  to  be  presented. 
He  concluded  by  asking  her  Majesty’s  Govern- 
ment whether,  considering  the  injury  caused  to 
the  public  health  in  the  metropolis,  by  the  stagnant 
detention  of  water  in  butts  and  cisterns  on  the 
intermittent  system  of  distribution,  considering  the 
excessive  loss  of  life  and  property  there  caused  by  the 
same  system,  and  considering  the  high  and  increasing 
rates  paid  for  such  water  supply,  the  Government  have 
offered  any  other  terms  for  the  water  companies’  works, 
now  that  the  terms  lately  proposed  have  been  rejected  ; 
and  whether,  in  event  of  the  non-acceptance  of  such 
other  terms,  if  offered,  the  Government  are  prepared  to 
take  compulsory  measures,  to  arrest  the  continuance  of 
the  evils  declared  by  several  successive  Parliamentary 
Committees  and  Royal  Commissions  to  arise  from  the 
existing  conditions  of  the  metropolitan  water  supply. 

The  Bail  of  Fife  said  that  the  Government  was  not 
likely  to  unden’ate  the  great  importance  of^  these 
sanitary  questions,  which  affected  in  so  high  a 
degree  the  health  of  the  inhabitants  of  the  metropolis. 
W'hile  he  fully  admitted  the  necessity  of  an  abundant 
and  continuous  supply  of  water  for  the  protection  of 
life  and  property  in  case  of  fire,  he  would  at  the  same 
time  point  out  to  the  noble  Earl  that  the  report  on  which 
his  question  was  foimded  had  only  been  published  a 
week;  and  he  did  not  think  that  it  would  be  un- 
reasonable that  the  Government  should  not  be  prepared 
to  deal  immediately  with  the  vast  interest  involved 
in  it.  He  could  inform  the  noble  Earl  that  the  Govern- 
ment had  not  offered  any  fresh  terms  for  the  purchase 
of  the  existing  water  companies,  as  they  had  no  power 
to  dispose  of  the  monies  of  the  ratepayers  out  of  which 
such  purchases  woiild  have  to  be  made.  The  committee 
: of  the  House  of  Commons  which  sat  upon  the  question 
of  the  water  supply  of  the  metropolis  had  recommended 
that  a water  authority  should  be  constituted,  with  ade- 
■ quate  powers  to  deal  with  the  whole  question.  Her 
: Majesty’s  Government  would  take  measures  to  give 
• effect  to  the  recommendations  of  that  committee. 


CORRESPONDENCE. 


HEALTHY  DWELLINGS,  AND  HOW  TO 
SECURE  THEM. 

The  following  suggestions  are  sent  by  a member : — 
Before  any  one  takes  the  lease  of  a house,  or  even 


enters  one  to  dwell  in  it  for  any  lengthened  period,  he 
should  seek  information  on  the  following  points,  by 
inquiring  of  the  lessor — 

1.  Is  there  any  plan  showing  the  system  of  drainage 
of  the  house  audits  connection  with  the  sewers  ? If  so, 
he  should  obtain  a copy  of  the  plan.  If  not,  then  he 
should  require  the  lessor  or  landlord  to  cause  one  to  be 
made.  If  the  house  is  a newly-built  one,  the  plans 
ought  to  be  forthcoming,  according  to  the  law,  and 
the  local  Vestry  in  London  ought  to  be  able  to 
show  one. 

2.  The  tenant,  before  entering  the  house,  ought  to 
obtain  a guarantee  from  the  lessor  or  landlord  that 
there  is  no  escape  of  sewer  gas  into  the  house,  and  that 
the  drainage  is  in  good  working  order,  and  will  be  kept 
so  by  the  owner. 

3.  If  the  proposing  tenant  can  afford  it,  and  he  pur- 
poses to  take  a lease,  he  ought  to  employ  some  well 
known  sanitary  surveyor  of  distinction  to  examine  and 
report  on  the  drainage,  as  well  as  on  the  supply  of 
water,  and  if  the  water  be  so  disconnected  with  the 
water-closets  and  drainage  that  no  effluvium  can  enter 
the  cistern.  The  publications  in  the  library  of  the 
Society  of  Arts  on  sanitation  give  the  names  of  several 
authorities,  who  may  be  consulted. 

4.  The  tenant  himself  can  see  that  all  drains  from 
sinks  are  cut  off  from  the  sewers,  and  discharge  them- 
selves in  the  open  air. 

6.  He  should  see  that  the  vrater  is  sufficiently  supplied 
— and  that  the  cistern  is  clean  and  in  proper  working 
order.  In  every  large  house  the  cistern  should  be  in- 
doors, and  protected  from  frost.  He  should  also  see 
that  all  pipes  outside  the  house  are  protected  from  frost . 

6.  A most  useful  body  of  information  would  be  col- 
lected if  members  of  the  Society  were  to  state  the 
precautions  they  have  taken,  and  how  they  answered, 
accompanied  with  plans,  which  might  be  considered  by 
the  Sanitary  Committee 

7.  Builders  might  be  invited  to  send  copies  of  the 
plans  they  have  carried  out  successfully,  with  any  sug- 
gestions for  discussion. 

8.  The  Sanitary  Committee  might  issue  a short  code 
of  instructions,  to  be  revised  from  time  to  time, 
according  to  the  experience  gained. 

E.  S. 

August,  1880. 


COLOUR  BLINDNESS. 

The  paper  on  ‘ ‘ Colour  Blindness,’  ’ which  was  inserted 
in  your  Journal  for  the  1 3th  inst. , contains  many  sugges- 
tive points,  one  of  which  I hope  you  will  afford  me 
space  to  draw  attention  to.  Dr.  Jeffries  says,  “ I have 
received  letters  from  adults,  not  colour-blind,  whose 
lack  of  colour-names  had  been  a serious  drawback  to 
them  in  their  occupations  in  every-day  life  ; and  they 
have  besought  me  to  urge  the  teaching  of  colour-names 
and  the  education  of  colour-sense  in  our  public  schools.’’ 
If  such  a lamentable  state  of  affairs  is  in  the  States,  it 
isnota  bit  better  in  England,  for  I thoroughly  believe  not 
one  in  ten  of  ordinary  persons  could  correctly  name  the 
various  colours,  hues,  and  tones,  especially  the  darker 
or  so-called  tertiary  hues.  Now,  how  is  this  ? Because 
first,  we  have  no  universal  standard  of  colours.  Of  all 
the  writers  on  colour,  be  it  physical,  physiological, 
or  material,  but  one — Symes— offers  anything  like  a table 
of  reference,  or  “colour  standard.”  Major  Ross,  in 
his  “Pyrology,”  gives  a very  extensive  list  of  colour- 
names,  and  the  various  pigments  to  mix  to  produce 
these  hues,  but  for  want  of  a sheet  of  coloured  designs, 
the  table  is  practically  useless  for  reference. 

AVIiat  we  want  is  a coloured  sheet,  containing  the 
more  pronounced  colours  and  hues,  and  give  to  each  of 
these  a distinctive  name,  always  applied  to  that  special 
hue  by  artists,  painters,  decorators,  dyers,  &c.,  instead 
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of,  as  now,  eacli  of  the  above  classes  having  a separate 
colour-name  for  any  one  colour. 

Secondly,  we  have  got  into  this  ignorance  of 
correctly  naming  a colour  or  hue,  owing  to  so 
many  names  being  applied  to  a single  colour.  Thus 
the  “deep  gold”  of  the  dyer  is  known  by  artists  as 
“orange  chrome,”  by  ordinary  persons  as  “orange,” 
and  by  the  mass,  as  a “ deep  yellow  colour.”  Again, 
how  misleading  is  the  term  ‘ ‘ orange,”  for  unless  we 
specify  whether  it  be  a reddish -orange  or  a yellowish- 
orange,  we  might  make  50  different  mixtures  before 
obtaining  the  right  tone  required.  Many  similar 
instances  will  occur  to  the  reader,  but  my  object  is  to 
point  out,  that,  unless  we  adopt  a universal  standard  of 
colour-names,  we  are  as  likely  to  be  as  ignorant  in  the 
future  as  we  have  been  in  the  past,  with  regard  to  the 
correct  application  of  any  one  colour-name. 

Heney  C.  Standage. 

Keppel-street,  S.W.,  August  17,  1880. 


EtiBBEB  vmmma  sxjeeaces. 

The  Kaention  of  the  name  of  Leighton  in  connec- 
tion with  rubber  printing  surfaces,  makes  me  wish 
for  the  future  history  of  inventions,  to  state  the  facts 
exactly. 

The  first  attempt  to  produce  printing  surfaces  was 
by  cutting  out  forms  of  sheet  rubber  (several  of  which 
1 have)  and  mounting  the  same  for  printing  ; a system 
that  did  pretty  well  for  large  letters.  This  led 
to  type  composition,  and  the  casting  from  wood  and 
metal  blocks.  Mr.  H.  Leighton  being  an  engraver,  and 
his  brother  an  admirable  mechanic,  after  costly  experi- 
ments, took  out  a patent  in  April,  1864,  in  the  name  of 
Alfred  Leighton.  The  first  large  experiments  were 
made  at  Silvertown  and  afterwards  at  Streatham,  which 
led  to  several  other  patents  for  printing.  The  first 
demonstration  in  public  was  at  the  soiree  of  the  Boyal 
Society  in  the  same  year.  Attempts  had  been  made 
prior  to  this,  and  patents  taken  out  by  Hancock,  who 
essayed  to  produce  blocks  in  pure  rubber ; which,  not 
being  vulcanised,  failed.  Groodyear  also  tried  hard 
vulcanite  for  moveable  type,  leaving  the  fiexible  rubber 
stereotype,  vulcanised  in  the  mould,  untouched.  Very 
large  surfaces  were  then  obtained,  and  experiments 
made  to  apply  them  to  printing,  upon  all  substances  and 
forms,  with  wonderful  results,  principally  to  those  things 
decorated  by  hand  or  transfer.  Before  this,  one  might 
practically  say  there  were  thousands  of  things  you  could 
not  print  upon,  and  that  now  there  are  none. 

Some  years  then  elapsed,  and  a large  commerce  in  small 
hand- stamps  grew  in  the  United  States,  from  whence  their 
manufacture  was  ‘ ‘ exploited’  ’ all  over  Europe  (where 
patent  rights  existed),  though  it  must  be  said  to  the  credit 
of  the  American  introducer,  that  upon  finding  an  English 
patent  in  existence,  he  made  the  amende  honorable  by 
paying  £200  for  a short  licence,  whilst  those  he  initiated 
sought  to  repudiate  all  claims. 

Self-inking  stamps  are  the  latest  inventions,  and  the 
use  of  polygonal  forms  or  facets,  either  as  inkers  or 
printers,  is  advancing,  as  they  serve  as  pad  stamps  also 
equally  well. 

The  utilisation  of  vulcanised  “formes”  for  rapid 
printing  yet  remains  a thing  to  be  desired.  My  friend, 
the  late  Mr.  Lionel  Lawson,  of  the  Daily  Telegraph,  many 
years  ago  seriously  entertained  the  notion  of  applying 
the  Patent  Printing  Surface,  to  the  production  of  his 
paper,  but  the  time  taken  in  vulcanisation  was  thought 
to  be  too  long,  and,  moreover,  the  paper  mould 
came  in,  and  this  gave  the  curved  stereo  at  present 
in  use.  At  that  period  we  saw  the  saving  in  ink  and 
the  small  driving  power  required.  Rubber  cannot  be 
re -oast,  whilst  type-metal  can ; it  goes  into  the  pot 


after  serving  each  impression  ; lead  soon  wears,  whilst, 
practically,  rubber  appears  everlasting. 

Every  year  adds  something  to  our  knowledge  of  Mr. 
Bolas’s  admirable  subject — that  wonderful  gum  with 
which  you  may  make  a sword  to  cut  or  a bandage  to 
heal,  a slab  as  hard  as  iron,  or  bed  of  air  softer  than 
down,  a life-boat  to  live  in  the  heaviest  sea,  or  give  a 
delicate  device  to  imprint  itself  upon  an  egg-shell,  with 
the  pressure  of  a kiss. 

John  Leighton. 

Koyal  Institution, 


GENERAL  NOTES. 


Light  Exhibition  at  the  Alexandra  Palace. — An 

exhibition,  for  the  purpose  of  illustrating  every  form  or 
means  by  which  artificial  light  is  produced,  will  be  held  at 
the  Alexandi’a  Palace,  from  Sept.  27  to  Oct.  9,  1880.  Section 
A.  will  consist  of  electric  lighting  apparatus  ; Section  B.  of 
gas  apparatus,  candles,  petrolemn  and  oil  lamps,  gas  and  oil 
stoves,  &c. 

Russian  Grain. — The  British  Consuls  at  Nicolaieff 
and  Odessa  have  lately  dealt,  in  their  reports,  with  the 
question  of  the  serious  competition  which  Russia  meets  with 
in  the  exportation  of  grain  from  the  United  States.  From  , 
these  we  learn  that  last  year  the  Russian  Government  sent  ; 
Profssor  Orbinisky,  a well  - known  political  and  agricul-  j 
tural  economist,  to  the  United  States,  to  report  on  the  system  | 
there  adopted  for  the  transportation  and  classification  of  the 
grain.  His  report  shows  that  a very  different  system  exists 
throughout  the  United  States  from  that  in  use  in  Russia,  and 
he  urgently  recommends  that  some  portions  of  the  American 
system — specially  referring  to  the  classification  of  the  grain 
mto  different  qualities,  and  the  general  use  of  elevators — 
should  be  adopted  at  once.  Consul-General  Stanley  remarks 
on  this,  that  such  is  the  apathy  of  the  farmers  and  merchants 
in  South  Russia,  that  probably  many  years  will  elapse 
before  we  see  these  improvements,  even  in  Odessa.  “A 
meeting  has,  however,  been  held  for  the  purpose 
of  discussing  these  and  other  reconunendations,  which 
was  well  attended  by  high  officials,  private  bankers, 
and  large  proprietors,  and  of  which  the  president 
was  Mr.  Lamansky,  the  Director  of  the  Imperial  Treasury. 
Mr.  Orbinisky  pointed  out  that  it  was  impossible 
at  present  for  Russia  to  compete  with  America  in  the  exporta- 
tion of  cereals,  because  of  the  suitable  means  of  transport 
which  existed  in  that  country  and  which  did  not  exist  in 
their  own  country.  In  the  United  States  the  network  of 
railways  was  in  such  close  proximity  that  it  came  within  1 5 
versts  of  the  most  distant  farmer.  Another  thing  that 
assisted  in  reducing  the  rate  of  the  transport  was  the  facilities 
elevators  gave  in  the  shipment  of  grain.  After  a long  dis- 
cussion, those  present  at  the  meeting  decided  (1)  to  interest 
themselves  in  the  improvement  of  the  rural  economy  of  the 
black  soil  districts  of  Russia,  so  that  they  should  not  lie 
waste ; (2)  to  petition  the  Government  to  unite  different 
places  as  quickly  as  possible,  so  as  to  enliven  the  grain  trade 
by  a new  network  of  railways ; and  (3)  to  interest  themselves 
in  establishing  elevators  and  other  facilities  which  exist  in 
America,  and  which  make  it  impossible  for  Russia  to  com- 
pete with  that  couutry.” 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Secretary. 
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PEOCEEDINGS  OF  THE  SOCIETY. 


CANTOK  LECTURES. 

THE  INDIA-EUBBEE  AND  GDTTA-PERCHA 
INDUSTRIES. 


The  operation  of  collecting  the  sap  of  the 
gutta-percha  trees  (Fig.  32)  is  not  very  different 
from  the  corresponding  operation  with  the  juice  of 
the  rubber  trees.  But  as  the  gutta-percha  juice 
sets  readily,  no  smoking  is  required  ; it  being 
sufficient  to  roll  the  concreting  sap  into  rough 
balls  or  cylinders. 

On  the  table  you  will  find  a very  interesting 
collection  of  samples  of  raw  gutta,  some  of  which 
are  roughly  modelled  into  representations  ^ of 
animals,  while  others  are  of  interest  as  enclosing 
stones,  lumps  of  wood,  and  other  adulterating 
materials.  For  the  greater  part  of  them  I am 
indebted  to  the  Gutta-percha  Company  of  London. 

The  essential  ingredient  of  gutta-percha  is  white, 
and  appears  to  be  identical,  as  regards  ultuuate 
composition,  with  caoutchouc.  Faraday  gives  the 
following  figures  as  the  result  of  analyses  of  these 


bodies : — 

Gutta- 

percha. 


Carbon  87‘2 

Hydrogen  12‘8 


India- 

rubber. 

87*5 

12-5 


By  Thomas  Bolas,  F.C.S. 


100-0  100-0 


Lecture  VI. — Delivered  March  8,  1880. 

Gutta-percha.  Sources.  Chemical  nature  and  phy- 
sical properties.  Applications  in  connection  with 
the  industrial  arts.  Vulcanisation  of  gutta- 
percha. 

Gutta-percha  is  quite  secondary  to  india-rubber, 
as  regards  the  number  of  its  industrial  uses,  but 
there  are  cases  in  which  it  could  be  but  ill  replaced 
by  india-rubber.  It  differs  from  rubber,  principally 
in  being  more  readily  softened  by  heat,  in  being 
far  less  porous,  and  in  lacking  that  ready  extensi- 
bility by  tension  which  is  especially  characteristic 
of  caoutchouc. 

The  Isonandra  gutta,  a fine  tree,  which  often 
grows  to  a height  of  over  SO  feet,  and  whose  stem 
attains  a diameter  of  three  feet  or  more,  is  the 
principal  source  of  the  milky  juice  or  sap  which, 
when  indurated,  forms  the  crude  gutta-percha 
of  commerce.  The  Isonandra  gutta  flourishes 
notably  in  Singapore,  the  eastern  part  of  Sumatra, 
Borneo,  and  Java.  The  lantern  slide  now  projected 
on  the  screen  (Fig.  31,  p.  804  ),  will  serve  to 
illustrate  to  you  the  appearance  of  the  foliage, 
flower,  and  fruit  of  the  tree  in  question ; and  next, 
I will  show  you  a slide  which  represents  the  opera- 
tion of  collecting  the  juice  or  sap  (Fig.  32,  p.  805). 

The  Isonandra  acuminata,  also  an  East  Indian 
tree,  yields  some  gutta-percha ; while  the  Sapota 
miilleri,  or  South  American  bully  tree  has,  of  late 
years,  afforded  a considerable  supply  of  an  excel- 
lent quality  of  gutta-percha,  which  passes  under 
the  name  of  “ balata.” 

Gutta-percha  appears  to  have  been  first  intro- 
duced into  this  country  by  Jose  D’ Almeida,  who, 
in  April,  1843,  presented  some  of  the  raw  material, 
and  also  a riding-whip  made  of  it,  to  the  Royal 
Asiatic  Society.  Some  months  afterwards.  Dr. 
Montgomerie  presented  some  of  the  material  to 
this  Society,  and  a portion  of  it  having  been  given 
to  Charles  Hancock,  this  gentleman  immediately 
took  steps  to  prove  its  applicability  to  various  in- 
dustrial purposes ; and  the  foundation  of  the 
gutta-percha  industry  may  be  said  to  be  due  to 
him. 


The  purification  of  gutta-percha  can  be  readily 
effected  by  disolving  the  crude  material  in  carbon 
di- sulphide,  and,  after  filtration,  evaporating  the 
solution.  Here  is  some  carbon  disulphide,  and  you 
see  how  readily  these  parings  of  raw  gutta  dissolve 
in  it.  Let  us  now  filter  the  solution,  and  pour 
some  on  this  levelled  glass  plate.  The  solvent  wiU 
soon  evaporate,  and  leave  a skin  or  film  of  gutta- 
percha. Here  is  such  a skin,  or  sheet  of  gutta- 
percha, which  is  now  ready  to  be  stripped  from 
another  plate,  as  the  solution  was  poured  on  this 
glass  about  an  hour  ago.  You  see  that  it  is  nearly 
white,  and  when  softened  by  heat,  it  becomes  most 
perfectly  plastic.  The  method  of  purifymg  gutta- 
percha just  demonstrated,  was  proposed  by  Parkes, 
as  the  foundation  of  an  industrial  process  for 
refining  gutta-percha  ; but  mechanical  purifying 
methods  have  been  generally  adopted  on  a large 

Purified  gutta-percha,  as  now  shown,  consists 
of  three  constituents.  The  most  important  is 
gutta,  or  the  plastic  principle  ; and  this  forms  about 
four-fifths  of  the  whole.  Its  chemical  composition 
corresponds  nearly  with  the  formula  Cjo  Hig* 
and  it  is  perfectly  white.  An  oxidised  principle, 
called  albane,  of  which  a specimen  stands  before 
you,  is  present  to  a considerable  but  variable 
extent.  It  forms  a white  crystalline  body,  which 
is  soluble  in  hot  alcohol,  and  corresponds  in  com- 
position to  the  formula  C^o  Hje  O.  Albane  is 
valueless  in  gutta-percha  ; indeed,  it  is  detrimental, 
being  doubtless,  like  the  body  which  is  to  be  next 
alluded  to,  a product  of  oxidation  or  decay.  The 
third  constituent  of  the  purified  gutta  is  called 
fluavile,  and  forms  a yellow  oxidised  resin,  which 
is  soluble  in  cold  alcohol,  and  has  a composition 
which  may  be  said  to  correspond  with  the  com- 
position  (C.„H„)  2 0.  It  is  often  present  to  the 
extent  of  4 to  5 per  cent,  in  gutta-percha  ot  good 
quality  ; while  the  amount  of  albane  contained  in 
good  commercial  gutta  often  reaches  20  or  25  per 

Like  caoutchoiuc,  gutta-percha  is  attacked  by 
ozone  with  great  energy  ; and  when  exposed  to 
the  ordinary  conditicms  of  the  atmosphere,  it 
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Fig.  31. 


becomes  oxidised  and  brittle  with  so  much 
rapidity,  that  old  articles  made  of  gutta-percha  are 
usually  brittle  and  useless.  Most  liquids  which 
dissolve  caoutchouc  also  dissolve  gutta-percha  ; 
but,  in  the  case  of  the  gutta,  there  can  be  little 
doubt  that  true  solutions,  rather  than  starch-like 
magmas,  are  formed. 

Gutta-percha  resists  the  action  of  alkaline  liquids 
and  of  dilute  acids,  but  strong  and  slightly  warm 
sulphuric  acid  chars  it  readily,  while  concentrated 
nitric  acid  converts  it  into  a yellow  resinous 
b£>dy.  Like  caoiitch|.ouOj  gutta  ~ percha  is  an 


admirable  electrical  insulator,  and  also  a very 
useful  non-conductor  of  heat. 

When  submerged  in  water,  or  in  any  way  pro- 
tected from  the  action  of  air  and  light,  gutta- 
percha has  little  or  no  tendency  to  change ; 
while,  on  the  other  hand,  constant  exposure  to 
light,  together  with  alternating  conditions  of 
dryness  and  dampness,  is  most  unfavourable  to  its 
well-being.  The  products  formed  by  its  oxidation 
are  of  a resinous  nature,  as  in  the  case  of  caout- 
chouc ; one  of  the  most  notable  of  these  being  a 
body  resembling  Spider’s  oaoutchonc  resin,  and 
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Fig.  32. 


COLLLCTION  Oi'  THG  JuiCi:  Oi'  TIIK  IsOXA^'UltA  (JuTTA. 


containing  27*9  per  cent,  of  oxygen.  It  occasion- 
ally happens  that  samples  of  gutta  are  met  with 
which  resist  decay  in  an  extraordinary  manner. 
Here,  for  example,  is  a sample  of  thread  which  Mr. 
Walter  Hancock  has  had  in  his  possession  for  over 
20  years,  and  you  will  note  that  it  is  tough  and 
strong  like  new  gutta.  Other  samples  kept  under 
similar  conditions,  fell  into  dust  as  soon  as  they 
I were  touched ; and  Mr.  Hancock  tells  me  that  he 
I cannot  account  for  the  difference  between  them. 


A temperature  of  50°  Centigrade  serves  to  soften 
gutta-percha  to  such  an  extent  that  it  may  be 
easily  moulded  into  any  required  form,  while  at 
100°  Centigrade,  it  becomes  adhesive  and  pasty, 
and  at  130°  it  may  be  said  to  fairly  melt.  The 
products  of  the  dry  distillation  of  gutta-percha 
are  generally  similar  to  those  obtained  by  the 
distillation  of  caoutchouc. 

In  the  next  place,  let  me  very  briefly  call  your 
I attention  to  the  methods  employed  for  effecting 
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the  purification  of  gutta-percha  on  an  industrial 
scale,  these  being,  in  the  main,  due  to  Charles 
Hancock. 

The  first  operation  is  to  chop  up  the  crude  gutta 
into  slices  or  shavings,  by  means  of  knives  or 
cutters  attached  to  the  face  of  a revolving  wheel. 
These  knives  are  now  often  made  with  saw-like 
edges,  each  tooth  being  sharpened  like  a lancet ; 
and  it  is  found  that  the  effect  of  this  modification 
is  to  reduce  the  gutta  into  small  fragments,  like 
raspings.  The  finely- divided  gutta  is  next  soaked 
and  boiled  in  water,  in  order  that  particles  of 
earthy  matter  may  sink,  while  the  gutta  floats. 
During  this  process,  many  particles  of  woody 
matter  become  so  far  sodden  with  water  as  to  dis- 
engage themselves  from  the  gutta  and  to  sink, 
while  any  soluble  impurities  naturally  become 
pretty  thoroughly  removed. 

The  next  process,  known  as  ticking,  consist  in 
chopping  up  the  softened  gutta,  and  allowing  it 
to  fall  into  hot  water ; this  operation,  together 
with  agitation  in  hot  water,  being  repeated  until 
the  material  is  rendered  fairly  free  from  foreign 
matter.  The  ticker  is  represented  by  the  diagram 
now  on  the  screen  (Fig.  33),  and  consists  of  a 


Fig.  33. 


The  Ticeee. 


hopper,  shown  on  the  left-hand  side  of  the  diagram, 
and  a pair  of  fluted  rolls,  which  lead  the  soft 
gutta  towards  a rapid  rotating  wheel,  which  latter 
has  a series  of  blades  or  cutters  attached  to  its 
circumference,  and  these  chop  off  the  gutta  in 
flakes,  which  fall  into  hot  water.  On  the  table  are 
samples  of  gutta  in  its  various  stages  of  prepara- 
tion, these  having  been  kindly  lent  by  the  Gutta- 
percha Company.  The  material  having  been 
ticked  and  washed  sufiiciently,  can  be  rolled  into 
sheets  at  once,  but  it  is  usual  to  both  masticate  and 
strain  the  material  when  the  highest  degree  of 
uniformity  in  texture,  together  with  freedom  from 
foreign  matters,  is  desired. 

The  masticator  employed  (Fig.  34,  p.  808)  is  similar 
in  principle  to  that  used  in  treating  rubber  ; but 
its  design  is  lighter,  as  the  work  it  has  to  perform 
is  comparatively  easy,  and  Pfleiderer’s  kneading 
machines  (Figs.  11, 12, 13, 14,p.  767)havebeen  found 
very  well  suited  for  the  mastication  of  gutta-percha, 
arrangement  employed  for  straining  the  gutta- 
percha consists  of  an  iron  cylinder,  in  the  lower 
portion  of  which  are  placed  strainers  of  iron  wire 
netting  or  gauze.  The  cylinder  having  been  heated 
by  means  of  steam,  and  filled  with  the  soft  gutta,  a 
tightly  fitting  piston  is  forced  into  the  upper  part 


by  means  of  hydraulic  power,  and  the  gutta  is 
naturally  forced  out  through  the  wire  gauze.  A 
second  mastication,  after  the  straining,  is  some- 
times considered  advisable. 

Very  many  materials,  such  as  lac,  pitch,  plaster, 
magnesia,  clay,  and  other  earthy  substances,  are 
occasionally  incorporated  with  gutta-percha,  in 
order  either  to  harden  it,  cheapen  the  material,  or 
to  adapt  it  to  special  uses  ; and  elastic  glue,  com- 
pounded of  gutta-percha,  resin,  and  pitch,  forms  a 
very  useful  cement  in  some  cases. 

Mixtures  of  india-rubber  and  gutta-percha  are 
useful  in  many  instances,  and  a vulcanite,  having 
as  its  base  equal  proportions  of  rubber  and  gutta, 
possesses  some  very  excellent  qualities  as  a material 
for  making  buttons  and  other  small  articles. 

As  a moulding  material,  gutta-percha  stands 
pre-eminent.  A copper  printing  plate  can  be 
moulded  so  perfectly  in  the  material,  that  an  electro- 
type made  on  the  gutta-percha  mould  yields 
prints  indistinguishable  from  those  taken  from  the 
original  plate.  Again,  photographic  reliefs  may 
be  most  perfectly  moulded  in  gutta ; and  dentists 
largely  make  use  of  it  for  obtaining  casts  of  the 
interior  of  the  mouth. 

When  a strip  of  gutta-percha  is  stretched,  loy  a 
sufficient  force,  to  about  double  its  length,  it  is 
found  to  have  acquired  a fibrous  texture,  and  to  be 
capable  of  resisting  a much  greater  strain  than 
that  which  served  to  extend  it.  This  can,  as  you 
see,  be  very  well  illustrated  by  stretching  one- 
half  of  this  strip. 

The  use  of  gutta  in  covering  electrical  wires  and 
cables  is  probably  its  most  important  application 
to  the  requirements  of  modern  civilisation,  and 
numerous  specimens,  lent  by  the  Silvertown 
Company,  Messrs.  Eickards,  of  Derby,  and  others, 
illustrate  these  uses.  It  will,  doubtless,  interest 
you  to  see  some  illustration  of  the  method 
employed  in  covering  wires  with  gutta-percha. 
Here  is  a small  metal  cylinder  (Fig.  35,  p.  808), 
which  is  now  full  of  soft  gutta-percha,  and  a solid 
metal  plunger  or  piston  fits  into  the  cylinder  with 
tolerable  accuracy.  In  the  front  (on  the  left  hand 
side  of  the  diagram)  there  projects  a short  tube, 
the  internal  diameter  of  which  serves  to  guage  the 
external  size  of  the  coating  on  the  wire ; while 
opposite  it  a tube  of  much  smaller  diameter  passes 
right  through  the  cylinder  and  mouths,  near  the 
inner  extremity  of  the  first-mentioned  tube.  A 
piece  of  wire  being  now  slowly  drawn  through  the 
apparatus  (in  the  case  of  the  diagram  from  right  to 
left),  the  plunger  is  forced  down  by  means  of  a small 
press ; a tube-like  coating  of  gutta  is  thus,  as  you 
see,  forced  out  around  the  wire.  In  the  industrial 
production  of  the  beautifully  coated  wires  you  see 
before  you,  very  complex  and  finely  adjusted  ma- 
chinery is  made  use  of,  but  the  general  principle 
is  the  same  as  you  have  seen  illustrated. 

Photographic  baths,  dishes,  cisterns,  and  other 
similar  articles,  can  be  readily  made  out  of  sheet 
gutta-percha ; the  edges  to  be  united  being 
softened  by  a gentle  heat,  but  these  articles  are 
generally  not  equal  to  similar  vessels  of  ebonite. 
Gutta-percha,  however,  has  the  advantage  of  being 
very  easily  workable. 

Sound  conductors,  or  speaking  tubes,  made  ol 
gutta-percha  tubing,  are  singularly  effectual,  and 
are  largely  used  in  warehouses,  and  other  places. 

I Eolled  or  calendered  sheets  of  gutta-percha  arc 
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largely  employed — the  thick  sheets  being  used  for 
soling  boots  and  such-like  purposes,  while  the 
extremely  thin  rolled  sheet,  which  rivals  paper  in 
tenuity,  finds  many  uses.  As  a coating  for  damp 
walls  it  is  most  effectual,  while  as  a waterproof 
material  for  certain  surgical  purposes  it  is  un- 
rivalled ; and  for  covering  over  joins  in  telegraph 
wires  it  receives  extensive  application.  No  doubt 
most  of  you  have  seen  telegraph  workmen  operate 
with  this  material  in  the  streets  of  London  ; wrap- 
ping it  round  and  round  the  joint,  and  at  the 
same  time  softening  it  by  means  of  a lamp.  The 
large  pieces  of  thin  sheet  hanging  up  have  been 
lent  by  the  Gutta-percha  Company,  and  there  are 
also  some  interesting  specimens,  for  which  I am 
indebted  to  Mr.  Walter  Hancock.  Please  notice  the 
difference  between  the  thin  sheet  made  from  gutta- 
percha which  has  been  masticated  and  strained, 
and  that  which  has  not  been  masticated.  The 
masticated  sheet  shows  no  texture ; while  that 
which  has  been  strained  but  not  masticated  is 
paler  in  colour,  and  shows  a kind  of  grain  or 
texture,  which  causes  it  to  split  more  readily  in  a 
longitudinal  than  in  transverse  direction.  Some 
of  these  samples,  lent  by  Mr.  Hancock,  are  of 
I interest,  as  being  no  less  than  twenty  years  old,  a 
great  age  for  gutta-percha  thin  sheet. 

Gatta-percha  tubes  are  manufactured  by  the 
squirting  process,  already  referred  to  several  times ; 
and  they  are  of  considerable  use  for  making 
syphons,  or  conducting  tubes  intended  to  convey 
corrosive  liquids.  Pump  buckets  of  gutta-percha 
are  largely  made  use  of  in  mines,  and  are  generally 
found  to  be  much  more  durable  and  economical 
than  leather  buckets ; while  pumps  made  entirely 
of  gutta-percha  are  occasionally  made  use  of  in 
I chemical  factories.  Belting  of  gutta-percha 
answers  extremely  well  in  many  cases  ; but  it  is 
sufficiently  obvious  that  the  use  of  this  kind  of 
I belting  is  only  to  be  recommended  in  cases  where 
I the  temperature  of  the  place  is  not  likely  to  rise 
very  high. 

Funnels,  bottles  for  hydrofluoric  acid,  jugs,  boot- 
I soles,  various  surgical  appliances,  and  fancy 
articles  are  also  made  of  gutta-percha,  and  there 

I are  on  the  table  some  really  fine  works  of  art 
executed  in  this  material,  and  lent  by  the  Gutta- 
percha Company.  Articles  of  gutta-percha  may  be 
I]  varnished  by  an  oil  varnish,  that  is  to  say,  by 
li  means  of  a resin,  or  resinous  gum,  dissolved  in  boiled 
' linseed  oil,  the  varnish  being  diluted  with  oil  of 
, turpentine  as  required. 

Gutta-percha  does  not  appear  to  be  so  abso- 
1 1 lutely  impervious  to  water,  as  is  sometimes  believed, 
as  thin  leaves  or  sheets  of  it  left  in  water  for  a long 
II  time  absorb  sufficient  to  cause  them  to  sink.  The 
specific  gravity  of  gutta,  under  ordinary  circum- 
stances, is  about  *979,  but  the  above-mentioned 
circumstance  tends  to  prove  that  the  material,  if 
perfectly  free  from  porosity,  would  possess  a higher 
specific  gravity  than  water. 

The  vulcanisation  of  gutta-percha  is,  in  all 
respects,  analogous  to  that  of  india-rubber ; and  its 
primary  effect  is  to  lessen  the  influence  of  an 
elevated  temperature  on  the  material.  As  in  the 
case  of  caoutchouc,  vulcanisation  may  be  effected  by 
free  sulphur,  by  sulphides  in  conjunction  with  free 
sulphur,  or  by  certain  agents  which  contain  no 
free  sulphur,  as  hypo- sulphite  of  lead  and  chloride 
of  sulphur. 


Parkes’s  cold  curing  process,  in  which  chloride  of 
sulphur  is  made  use  of  as  a vulcanising  agent,  can 
be  applied  in  many  ways  to  the  vulcanisation  of 
gutta-percha.  Here,  for  example,  is  a piece  of  thin 
sheet,  which  is  being  exposed  under  a bell  jar  to 
the  fumes  of  proto -chloride  of  sulphur ; it  is  already 
nearly  cured.  As  regards  the  dipping  process, 
certain  precautions  must  be  observed,  as  a mixture 
of  carbon  disulphide  and  chloride  of  sulphur  rapidly 
dissolves  gutta  percha.  Perhaps  the  following  is 
the  best  way  of  proceeding  : — The  articles  to  be 
vulcanised  are  dipped  for  an  instant  in  a mixture 
of  one  part  of  chloride  of  sulphur  with  twenty 
parts  of  carbon  disulphide,  no  time  being  allowed 
for  solution  to  take  place.  The  dipped  article 
having  been  allowed  to  remain  for  some  hours 
exposed  to  the  air,  reacts  with  the  small  propor- 
tion of  chloride  of  sulphur  taken  up  from  the  bath, 
and  its  surface  becomes  partially  vulcanised  and 
insoluble.  A second  dip  may  now  be  given,  but 
this  time  the  liquid  can  be  allowed  to  act  during 
a longer  period,  the  surface  of  the  article  being 
less  soluble  than  was  the  case  before.  As  the 
vulcanisation  proceeds,  the  articles  may  be  allowed 
to  remain  longer  and  longer  in  the  bath  ; and  the 
result  is  that  the  gutta  is  vulcanised  all  through. 
Vulcanised  gutta-percha  is,  with  few  excep- 
tions, hard,  and  indifferent  alike  to  the  action 
of  solvents,  or  of  a temperature  as  high  as  100° 
Centigrade.  Another  way  of  curing  gutta-percha 
by  the  method  in  question  will  next  be  illustrated 
to  you.  Here  is  a solution  containing  four  parts 
of  gutta-percha  dissolved  in  twenty  parts  of  carbon 
disulphide ; and  here,  on  the  other  hand,  is  a 
mixture  of  one  part  of  protochloride  of  sulphur 
with  eight  parts  of  carbon  disulphide.  Having 
now  mixed  these  two  solutions,  I will  pour  one 
half  of  the  mixed  liquid  into  a stopped  bottle,  and 
the  other  half  on  a levelled  glass  plate.  In  about 
ten  minutes  the  liquid  in  the  bottle  will  have  set 
to  a jelly,  owing  to  the  fact  of  the  gutta  having 
become  vulcanised  and  insoluble,  while  that  poured 
on  the  levelled  glass  will  form  a film  or  skin  of 
completely  vulcanised  gutta-percha,  which  almost 
resembles  ivory  in  appearance.  Gome  specimens 
vulcanised  in  this  manner  are  now  on  the  table. 

When  gutta-percha  is  cured  or  vulcanised  by 
the  admixture  of  sulphur  and  subsequent  heating, 
the  most  serious  source  of  failure  met  with  is 
porosity  of  the  material,  this  being  probably  due 
to  two  causes.  In  the  first  place,  traces  of 
moisture  may  be  present;  and,  in  the  second, 
there  appears  to  be  some  vapour  evolved  during 
the  earlier  stages  of  the  curing. 

Traces  of  water,  or  of  mischief -working  essential 
oil,  may  be  often  driven  off,  by  heating  the  gutta 
to  150°  for  some  time  before  incorporating  the 
sulphur ; or  the  volatile  products  formed  during 
the  earlier  stages  of  vulcanisation  may  be  got  rid 
of  by  heating  the  gutta  to  135°  with  2 per  cent, 
of  sulphur  for  an  hour,  and  then  mixing  the  very 
partially  cured  material  with  6 to  10  per  cent,  of 
sulphur,  making  up  the  required  articles,  and 
curing  as  in  the  case  of  rubber.  Very  hard  vul- 
canised gutta  may  be  made  by  incorporating  a 
large  proportion  of  sulphur,  say  30  to  50  per 
cent.,  and  curing,  as  for  ebonite.  Colouring  matters 
may  be  incorporated,  but  the  production  of  light 
tints  is  not  so  practicable  as  in  the  case  of  vulcanite 
from  rubber. 
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Hancock’s  method  of  vulcanising  with  a mixture 
of  suliDhide  of  antiiuony  and  sulphur  yields  an 
excellent  result  with  gutta-x)ercha ; six  parts  of 
the  sulphide,  one  of  sulphur,  and  48  of  gutta  being 


Fig.  35. 


Appaeatus  to  Illusteate  the  Coveeixg  oe  Wiees 
•WITH  Gutta-peecha. 


good  proportions.  The  curing  requires  a tempera- 
ture of  135“  to  140“  Centigrade. 

You  see  before  you  some  very  interesting  speci- 
mens of  vulcanised  gutta-percha,  for  which  I am 
indebted  to  Mr.  Walter  Hancock;  you  will  notice 
how  perfect  and  sharp  the  detail  on  this  medal  is  ; 
it  being  difficult  to  imagine  the  original  device 
better  defined  than  this  is. 

It  now  remains  for  me  to  thank  you  for  your 
attention  during  this  course ; and  my  best  thanks 


are  due  to  the  numerous  gentlemen  who  have  co- 
operated Avith  me  in  my  work,  not  only  by  lending 
me  the  products  of  their  factories,  but  also  in  i 
allowing  me  to  visit  their  workshops  whenever  I | 
had  occasion  to  do  so. 

I Your  thanks  and  my  own  are  also  due  to  Mr. 

I Barker,  who  has  so  ably  helped  me  in  the  task  of  I 
demonstrating  many  points  of  interest,  which,  , 
without  his  aid,  would  have  been  impracticable. 

Information  conveyed  through  the  medium  of  a i 
short  course  of  lectures  is  necessarily  very  partial 
and  fragmentary.  The  things  which  have  been  ■ 
omitted  are  naturally  more  numerous  than  those  j 
which  have  been  said. 


MISCELLANEOUS. 


HORSE  BREEDING  IN  HUNGARY. 

Great  attention  is  being  paid.  Consul  Gosling  states, 
to  the  production  and  breeding  of  horses  in  Hungary. 
The  Government  maintains,  at  its  own  expense,  two  kinds 
of  establishments  for  the  purpose  of  raising  the  standard 
of  Hungarian  horses,  studs  and  stallion  depots,  the 
studs  forming  part  of  the  vast  estates  of  the  Crown,  and 
managed  by  persons  holding  militaiy  rank.  These 
officers  are,  however,  under  the  orders  of  the  Minister 
of  Commerce  and  Agriculture,  through  the  medium  of 
a General  attached  to  his  department,  and  a council 
composed  of  members  of  the  Civil  Service.  The  total 
number  of  horses  kept  in  these  studs  is  about  4,200  at 
the  present  moment,  which  are  distributed  as  follows  : — 
At  KTsber  there  are  430  English  thoroughbreds  and 
half-breds.  The  thoroughbred  stock  consists  of  seven 
sires  and  twenty-five  dams.  Amongst  the  former  may 
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be  mentioned  Buccaneer,  Cambuscan,  Ostregar,  and 
Bois-Ronssell.  Of  the  latter,  Mineral,  Beeswing, 
Gratitude,  Deception,  Firefly,  Honeybee,  Imperatrice, 
&c.  The  yearlings  are  sold  by  auction  to  persons 
living  in  the  country,  and  they  have  to  remain  in 
Hungary  after  having  finished  their  racing  career. 
During  the  last  10  years.  220  yearlings  have  been  sold 
at  Kisber,  and  254  half-bred  stallions  distributed  amongst 
the  different  depots.  The  stud  at  Babolua  was  founded 
in  1789,  for  the  purpose  of  introducing  the  Oriental 
blood  in  Hungary.  Since  that  time,  76  original  Arab 
stallions  and  several  mares  have  been  bought  in  the 
Levant,  the  offspring  of  which,  partly  crossed  with 
horses  of  the  Hungarian  breed,  constitute  the  present 
total  number  of  450  horses.  Only  a limited  number  of 
15  dams  is  reserved,  however,  for  keeping  up  the  pure 
Arabian  breed,  as  it  has  been  found  that  the  substance 
of  it  was  greatly  improved  by  judicious  crossing  with 
the  Hungarian  horse,  and  these  half-breds  are  therefore 
chiefly  employed  now  for  breeding  purposes  in  the 
country.  In  the  last  10  years,  312  sires  of  this  kind 
were  bred.  The  largest  of  the  Government  studs  is  at 
Mezohegyes,  with  1,400  horses.  It  is  also  the  oldest  of 
them,  having  been  founded  in  1785.  It  is  only  within 
the  last  20  or  30  years  that  any  systematic  method 
of  breeding  has  been  followed  in  this  last-named 
stud.  Up  to  that  time  the  most  different  races 
were  brought  together,  with  the  sole  object  of 
producing  horses  especially  fit  for  military  ser- 
vice. During  the  different  wars  of  Austria,  at  the 
end  of  the  last  and  the  beginning  of  the  present  century, 
many  horses  fell  as  a booty  to  her  armie;s,  the  best  speci- 
mens of  which  were  successively  tried  at  Mezohegyes  ; 
thus  Arab,  Spanish,  Holstein,  Moldavian,  Polish,  Meck- 
lenburg, Norman,  and  other  bloods  are  all  represented 
there.  Out  of  these  different  races,  five  distinct  breeds  have 
been  derived,  and  are  kept  up  at  the  present  time,  viz. : 
— (1)  The  Gidrans,  by  Gidran,  an  original  Arab  stal- 
lion, brought  into  the  country  in  1818.  By  crossing 
this  breed  with  English  blood  it  has  greatly  gained  in 
substance  and  bone.  The  average  height  of  these 
horses  is  168  centimetres.  (2  and  3)  The  Noniuses,  by 
Nonius,  a Norman  stallion,  captured  in  1815  at  Rosieres, 
in  France.  He  was  put  to  the  strongest  mares,  and 
constant  in-and-in  breeding  kept  up  until  recently, 
when,  but  only  for  a short  time,  their  breed  was  crossed 
with  some  English  thoroughbreds.  The  height  of 
these  two  families,  kept  separate  from  the  beginning*,  is 
160  and  173  centimeters  respectively.  They  make 
excellent  carriage  and  cart  horses  ; not  perfect  in  all 
points,  as  far  as  their  shape  is  concerned,  but  of  first- 
rate  quality.  (4)  The  English  half-bred  horses,  by 
Furioso  and  North  Star,  less  pure  in  origin  tlian  those 
of  Kisber,  but  of  a quite  distinct  character.  (5)  The 
Norfolk  cart  horses,  out  of  the  heaviest  mares  of  the  stud, 
by  original  Norfolk  sires,  lately  acquired  in  the  more 
peaceful  way  of  purchase  in  England.  Altogether,  in 
the  last  ten  years,  1,400  sires  have  come  from  Mezohegyes 
for  breeding  purposes. 

The  stud  at  Togaras  was  founded  in  1874,  with  the 
special  object  of  improving  the  breed  of  those  rather  in- 
significant looking,  but  exceedingly  hardy  ponies,  which 
are  to  be  met  with  in  the  mormtains  and  rocky  countries 
of  the  North  of  Hungary.  The  stock  of  horses  in  this 
stud  is  of  a mixed  Neapolitan,  Spanish,  and  Oriental 
origin,  which  has  been  moulded  in  the  course  of  more 
than  200  years  into  a special  breed,  in  the  Imperial  stud 
of  Lysicza,  near  Trieste.  The  average  height  of  these 
horses  is  154  centimeters,  and  rarely  exceeds  157  centi- 
meters. The  stallion  depots,  mentioned  above,  are 
establishments  kept  by  the  Government  in  different 
places  where  the  mares  of  the  peasants  and  other  private 
persons  are  taken  to  the  stallions  which  have  bred  in  the 
studs  or  purchased  abroad.  The  charges  are  very  low,  vary- 
ing from  2s.  and  8s.  to  25s.  for  sires  of  the  best  breeds. 
Besides  larger  establishments  of  this  kind  in  the  principal 
tovTis,  with  100,550  stallions,  horses  are  sent  to  600 


communities  yearly  for  breeding  purposes,  or  let  on  hire 
under  certain  conditions  to  private  studs. 

There  are  at  the  present  moment  about  1,800  stalRona 
belonging  to  the  Government  at  the  disposal  of  private 
breeders,  amongst  them  73  English  thoroughbreds,  45 
Arab  thoroughbreds,  550  English  half-breds,  450  Arab 
half-breds,  220  Norman,  50  Norfolk  stallions,  130  sires 
of  the  “ Lysicza”  breed,  and  others.  In  the  distribu- 
tion of  these  staUions  all  over  the  country,  special  regard 
is  paid  for  the  sake  of  rational  breeding  to  the  kind  of 
horses  most  prevalent  in  every  particular  district.  The 
Government  is  anxious  besides  to  instruct  the  popula- 
tion in  the  true  principles  of  crossing  and  breeding, 
through  their  agents,  and  by  popular  pamphlets  dis- 
tributed in  great  numbers  and  free  of  charge.  So  much 
care  has  been  given  to  this  branch  of  agricultural  pro- 
duction, which  is  otherwise  also  deeply  rooted  in  the 
national  life  of  the  Hungarians,  that  it  is  hardly  to  be 
wondered  at  if  the  quality  and  appearance  of  the 
Hungarian  horse  improves  visibly  from  year  to  year. 


CINCHONA  CULTIVATION  IN  BENGAL. 

The  report  of  the  Government  Cinchona  Plantation 
in  British  Sikkim  for  the  year  1879-80  has  been 
received,  from  which  it  appears  that  the  season  was 
unusually  favourable  for  planting  operations,  and  about 
three-quarters  of  a million  of  young  trees  were  planted 
out,  of  which  644,222  were  Succh'ubra,  covering  an  area 
of  a little  above  196  acres,  against  353,415  planted  over 
an  area  of  120  acres  in  the  previous  year.  During  the 
year,  276,700  trees  of  this  species  were  put  out  on  the 
new  plantation  of  Sittong,  covering  an  area  of  nearly 
101  acres  ; 258,620  were  planted  on  the  old  plantation 
of  Rishap  and  Mungpoo,  though  on  virgin  soil,  and 
108,900  replaced  those  that  had  to  be  uprooted  for  the 
bark  crop.  In  addition  to  these,  a good  many  young 
plants  were  utilised  in  filling  up  gaps  as  they  occurred 
in  the  older  parts  of  the  plantation. 

In  the  resolution  recorded  upon  the  proceedings  of 
last  year,  it  was  stated  that  the  Lieutenant-Governor,  in 
view  of  the  more  extensive  cultivation  of  Cinchona  calisay  a, 
had  authoi-ised  Dr.  King  to  proceed  to  Java  and 
ascertain  the  condition  under  which  the  Dutch  have 
successfully  grown  that  variety  of  cinchona.  Dr. 
King  accordingly  visited  the  plantations  in  Java  during 
the  year.  The  result  of  his  visit  to  that  island  was 
embodied  by  him  in  an  interesting  report  received  by 
Government,  on  the  22nd  November  last,  and  forwarded 
to  the  Government  of  India  on  the  15th  December,  1879. 
The  report  shows  that,  in  respect  of  soil  and  climate, 
the  Java  plantations  have  great  advantages  over  those 
of  Sikkim,  but  on  the  other  hand  labour  is  much  cheaper 
in  British  Sikkim.  The  conclusions  arrived  at  by  Dr. 
King  were  that  efforts  should  be  made  to  graft 
Lcdgeriana  and  approved  varieties  of  Calisaya  on 
Sutcirubra  stocks,  that  attention  should  be  directed  to- 
wards propagatingthe  best  varieties  of  Calisay  a \ that  trial 
should  be  given  to  the  Java  plan  of  shaving  the  bark  of 
cinchona  trees ; and  that  a more  suitable  locality  for 
cinchona  cultivation  than  Sikkim  should  be  sought  for 
in  Burma,  the  Andaman  Islands,  and  the  Khasi  Hills. 
The  Dutch  method  of  shaving  the  bark  of  living  trees 
has  already  been  tried  at  Mtmgpoo,  but  there  has  been 
as  yet  no  time  to  judge  of  the  results. 

The  entire  produce  of  the  plantations  for  the  year  was 
361,590  lbs.  of  dry  bark,  against  261,659  lbs.  in  1878-79  ; 
of  this,  29,520  lbs.  were  yeUow,  and  the  rest  red  bark. 
The  new  plantation  of  Sittong  grew  its  first  crop  during 
the  year,  and  of  the  bark  gathered,  15,850  lbs.  repre- 
sented the  yield  of  that  plantation.  The  aggregate 
yield  of  bark  in  foimer  years  amounted  to  1,134,901  lbs., 
so  that  the  total  produce  of  the  plantations  since  their 
opening,  including  the  crop  of  the  past  year,  has  been. 
1,496,491  lbs. 
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The  total  expenditure  on  the  plantation  amounted  to 
Ks.69,973  0 4,  of  which  Es.15,204  4 6 represented  the 
capital  expenditure  on  the  new  plantation  at  Sittong, 
and  Es.54,768  11  10  the  working  expenses  of  the  old 
plantations. 

The  Superintendent  reports  that  there  is  a considerable 
demand  for  seed  of  Cinchona  succirubra  among  the 
coffee -planters  of  Ceylon,  who  sow  it  broadcast  between 
the  trees  on  their  plantation,  as  also  for  seed  of  Cinchona 
calisaya  ; but  it  has  been  found  impossible  to  meet  the 
demand  for  the  seed  of  the  latter  variety  to  the  full  extent, 
as  the  btdk  is  required  for  the  Grovernment  plantation. 

The  total  out-turn  of  the  febrifuge  factory  for  the  year 
just  passed  was  9,434  lb.  13  oz.,  against  7,007  lb.  in  the 
previous  year.  The  demand  of  that  year,  however, 
amounted  to  7,9551b.  7 oz.,  which  Mr.  Wood,  the 
quinologist,  was  able  to  meet  from  the  large  stock  that 
he  had  on  hand  at  the  commencement  of  the  year.  The 
febrifuge  factory  has  been  extended  during  the  year, 
and  is  now  on  a sufficiently  large  scale  to  meet  all  pro- 
bable current  demands,  and  at  the  same  time  to  main- 
tain a sufficient  reserve  stock  of  the  alkaloid  as  now 
manufactured. 

The  total  expenditure  on  the  plantation  from  its 
commencement  (including  compound  interest  at  4 per 
cent.)  is  a little  less  than  10  lakhs  of  rupees.  The  cash 
transactions  for  the  year  therefore  show  a profit  of 
rather  more  than  5|  per  cent,  on  the  capital.  But  this 
does  not  represent  the  whole  of  the  gain  for  the  year, 
for  the  stock  in  hand  has  been  increased  in  value  by 
Bs.  42,775,  which  is  equal  to  another  4 per  cent,  on  the 
capital.  The  amount  of  febrifuge  used  in  substitution 
of  quinine  in  Government  hospitals  and  dispensaries 
during  the  past  year  was  5,400  lbs.  Calculating  the 
average  price  of  quinine  in  Calcutta  at  90  rupees  (a 
rather  low  estimate),  the  saving  effected  by  this  substi- 
tution during  the  year  has  been  very  nearly  four  lakhs 
of  rupees,  and  the  total  saving  since  the  factory  com- 
menced working  aggregates  11^  lakhs  of  rupees,  or 
more  than  the  plantations  have  cost  since  their  opening. 

The  Lieutenant-Governor  regrets  the  loss  of  the 
valuable  services  of  Mr.  Wood,  who  resigned  his  ap- 
pointment of  quinologist  during  the  year.  The  thanks  of 
Government  are  also  given  to  Dr.  King,  whose  manage- 
ment of  his  department  leaves  nothing  to  be  desired. 


ADMISSION  TO  PUBLIC  INSTITUTIONS. 

The  objects  sought  for  by  the  Committee  on  Public 
Museums  and  their  Educational  Uses,  which  was  ap- 
pointed many  years  ago  by  the  Society  of  Arts,  are  now 
likely  to  be  attained  to  some  extent  by  the  further 
facilities  about  to  be  granted  at  two  public  institutions, 
the  National  Gallery  and  the  Tower  of  London.  At 
the  National  Gallery  the  public  are  to  be  admitted  on 
students’  days  by  a small  payment,  not  to  make  a 
revenue,  but  to  keep  the  gallery  quiet  for  students. 
This  arrangement  has  been  tried  at  the  South  Kensing- 
ton Museum  with  entire  success.  It  has  never  been 
closed  to  the  public  on  week  days,  since  the  year  1856, 
when  the  Museum  was  first  opened.  Lord  Frederick 
Cavendish  made  the  announcement  in  the  House  of 
Commons,  on  the  26th  August. 

Two  evenings  before,  Mr.  Childers,  the  Secretary 
of  State  for  War,  made  the  following  statement 
respecting  the  Tower  of  London,  in  answer  to  the 
questions  of  the  two  hon.  members  for  the  Tower 
Hamlets  (Mr.  Bryce  and  Mr.  Bitchie): — “ Very  soon 
after  I became  Secretary  of  State,  my  attention  was 
called  to  the  numerous  complaints  made  as  to  the 
arrangements  for  the  admission  of  visitors  to  the  Tower, 
and  I at  once  instituted  inquiries  on  the  subject.  I 
have  visited  the  Tower  myself  as  one  of  the  public,  un- 
known to  the  officials,  and  am  thus  personally  aware  of 
the  objections  to  the  present  arrangements.  The  Tower 
is  at  once  a palace,  a prison,  a fortress,  an  ordnance 
store,  a museum  of  antiquities,  and  a jewel-house  ; and 


in  any  arrangements  for  the  better  convenience  of 
visitors  several  departments  have  had  to  be  consulted. 
I am  glad  to  be  able  now  to  state  to  the  House  that  her 
Majesty  has  been  graciously  pleased  to  approve  arrange- 
ments being  made  as  an  experiment,  under  which  the 
conditions  of  admission  will  be  assimilated  to  those  of 
other  places  of  interest  in  the  metropolis  ; the  system  of 
batches  of  visitors  being  personally  conducted  round  by 
warders  will  be  given  up,  and  care  will  be  taken  to 
describe  the  objects  of  interest  in  an  improved  catalogue, 
and  by  attached  labels.  A committee  has  been  appointed 
to  work  out  the  details  of  the  new  plan,  which  will  be 
brought  into  operation  as  soon  as  possible,  but  I fear 
not  before  the  close  of  the  Session.  The  possibility  of 
showing  to  visitors  additional  places  of  interest  will  bo 
considered  by  the  committee,  and  also  the  question  of 
an  additional  free  day,  but  the  latter  is  one  of  expense, 
affecting  the  estimates.” 


TBEATMENT  OF  THE  CAMEL. 

Some  practical  notes  on  the  camel,  by  Captain  A.  G 
Yaldwyn,  have  appeared  in  the  Journal  of  the  United 
Service  Jnstitution  of  India,  from  which  the  following 
particulars  were  taken.  The  Arabian  camel  with  one 
hump  is  found  in  Afghanistan,  Scind,  the  Punjab, 
Bikaneer,  and  Oudh.  The  Bactrian,  or  mountain  ; 
camel,  distinguished  by  two  humps,  is  to  be  seen  in 
India.  The  feeding  of  camels  requires  as  much  care 
and  supervision  as  is  bestowed  on  cavalry  or  artillery 
horses.  On  the  march  the  animals  should  be  given 
their  rations  all  at  once,  when  their  day’s  work  is  over. 
The  watering  of  camels  is  of  equal  importance  to  their 
feeding,  and  is  not  generally  understood.  The  Arabian  i 
species  can  take  in  five  or  six  gallons  of  water,  which  is 
sufficient  for  their  use  for  about  six  days.  The  Bactrian 
species  can  only  take  in  about  half  the  above  quantity. 
To  ensure  the  supply,  camel  men  travelling  with  their 
own  camels  pour  water  out  of  ghurrahs  down  their 
camels’  throats,  which  the  camels  understand  by  in- 
stinct to  be  a necessary  precaution,  and  they  take  in  the 
water  willingly.  It  is  misleading  to  say  that  a camel 
can  go  without  water  longer  than  any  other  animal, 
for  he  requires  drink  daily  like  other  beasts, 
if  a supply  has  not  previously  been  administered.  ! 
The  load  of  the  camel  has  been  fixed  at  5 maunds 
(125  lbs.),  but  their  carrying  power  must  necessarily 
vary  with  their  condition.  Some  are  not  fit  to  carry 
4 maunds,  whilst  others  will  carry  8 maunds  without 
overstraining  their  powers.  A camel’s  carrying  power 
is  equal  to  that  of  two  and  a half  mules  or  ponies,  whilst 
his  ration  is  only  about  that  of  one  mule  or  pony,  takiog 
grain  and  fodder  together  into  account.  Thus  500 
camels  only  eat  as  much  as  500  mules  or  ponies,  and 
whilst  the  latter  can  only  carry  1,000  maunds,  the 
former  can  carry  [2,500  maunds.  Again,  500  camels 
only  require  125  attendants  to  be  paid,  clothed,  and 
fed,  whilst  500  mules  or  ponies  require  167  attendants. 
Camels  are  bad  climbers,  owing  to  their  weakness 
behind.  They  are  good  goers  in  loose  sandy  soil,  and 
even  over  stony  ground,  if  the  stones  are  not  too  large  or 
sharp.  In  slippery  ground  they  are  almost  useless, 
as  they  have  no  hold  with  their  feet.  They  are 
very  enduring  when  well  cared  for,  and  can  go  the 
longest  marches  day  after  day,  at  an  average  speed  of 
at  least  two  miles  an  hour.  They  are  good  at  fording 
rivers  which  are  deep  but  not  rapid,  and  where  the 
bottom  of  the  ford  is  shifting  sand,  the  passage  of  a 
number  of  camels  over  it  renders  it  hard  and  firm.  The 
weight  of  a full  grown  camel  may  be  taken  at  10  cwt., 
or  14  maunds  ; this  knowledge  may  prove  useful  where 
there  are  weak  bridges.  The  average  height  of  a full 
grown  camel  is  seven  feet  to  the  top  of  the  hump,  and 
his  average  length  from  nose  to  tail  is  eight  feet.  A 
string  of  500  camels  covers  about  one  mile  of  road. 
Whilst  500  camels  carrying  2,500  maunds  covers  only 
one  mile  of  road,  1,250  mules  or  ponies,  carrying  2,600 
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raaimds,  would  cover  about  two  miles  of  road.  The 
camel  is  subject  to  several  diseases,  and  Captain  Yaldwyn 
describes  the  remedy  for  each. 


BRUSSELS  VETERINARY  CONGRESS. 

At  this  Congress,  held  in  connection  with  the  Brussels 
Exhibition,  the  first  question  discussed  was  the  in- 
spection of  food  substances  of  animals  and  the  pos- 
sibility of  communicating  various  maladies  to  the 

i human  subject,  through  the  use  of  diseased  meat  or  in- 
fected milk.  After  an  interesting  discussion,  the  report 
of  M.  Van  Hertsen  was  adopted,  of  which  the  follow- 
ing are  the  principal  conclusions  : — 

Considering  that  foreign  iheat  may  exert  a very  in- 
j urious  influence  on  the  health,  the  Congress  insists  upon 
the  advisability  of  establishing  international  offices  for 
the  inspection  of  imports. 

The  inspection  of  meat  for  consumption  should  be 

I rigorously  enforced,  and  no  meat  be  sold  that  is  not 
stamped  and  accompanied  by  a certificate  from  the 
veterinary  officer. 

H Considering  the  great  increase  of  late  years,  in  the  con- 

sumption of  pork  prepared  in  various  ways,  cliiefly  due  to 
the  imports  from  America,  and  new  methods  of  prepara- 
tion, the  Congress  thinks  it  indispensable  that  all  places 
for  sale,  preparation,  and  storage  be  regularly  inspected. 

I Special  precautions  should  be  taken  by  the  Govern - 
( ment  for  preventing  the  products  of  the  knacker’s 
yard  from  being  sold  as  food. 

The  consumption  of  milk  in  its  natural  state  may  be 
I highly  dangerous,  inasmuch  as  it  is  capable  of  trans- 
' mitting  various  maladies  to  the  human  subject ; and  the 
inspection,  as  now  practised,  for  ensuring  the  freedom 
from  morbid  alteration  or  adulteration  of  milk  is 
notoriously  insufficient. 

The  Congress  also  passed  the  following  resolutions  : 

• — (1.)  That  a permanent  and  sanitary  committee  be 
' appointed  on  the  Berlin  model ; (2.)  That  properly 
organised  laboratories  be  erected  and  maintained  for  the 
I analysis  of  all  suspected  articles  of  food,  especially  milk ; 

I and  (3.)  That  district  offices  be  provided  for  testing  the 
I quality  of  milk  as  retailed. 


PAPER -:making  industries  in  china. 

The  Commissioner  of  Customs  at  Wuhu  (China),  in 
a report  recently  issued,  states  that  paper  is  very 
extensively  manufactured  in  the  numerous  little  villages 
situated  in  the  valleys  among  the  hills,  about  eight  miles 
to  the  south-east  of  the  city  of  King-hien.  It  is  made 
from  the  bark  called  T’an-shu-p’i,  the  paper -mulberry 
tree  bark,  and  wheat  straw,  which,  after  having  been 
well  washed  and  boiled  with  a certain  proportion  of 
lime,  is  again  washed,  and  then  exposed  to  dry  for  a 
whole  year  on  the  sides  of  the  hills,  in  spots  where  the 
grass  and  brushwood  have  been  previously  cleared  away 
for  this  purpose.  After  the  year’s  exposure,  it  is  washed 
once  more,  and  then  pounded  on  a stone  with  a large 
wooden  hammer ; it  is  supposed  to  require  1,400  blows 
from  this  hammer  to  reduce  it  to  the  necessary  con- 
sistency ; after  which  it  is  removed  to  another  building, 
and  left  to  soak  until  it  becomes  quite  a pulp,  in  a large 
earthenware  vessel,  containing  a Hquid  glue,  made  from 
boiling  the  branch  of  a tree  called  the  Yangkowt’eng,  a 
species  of  hooked  vine.  This  pulp  is  then  put  into 
a cistern  of  water,  and  well  stirred  up  with  a stout  stick. 
A finely  made  bamboo  frame,  or  sort  of  long  oblong 
sieve,  is  taken  by  two  men,  one  at  either  end,  and  dipped 
twice  into  this  liquid,  which  is  made  to  run  equally  over 
the  whole  surface,  somewhat  after  the  manner  in  which 
the  photographer  allows  the  developing  solution  to  run 
over  his  plate.  By  this  means,  a thin  and  tolerably  even 
layer  is  left,  which  soon  partially  dries  and  forms  the 
sheet  of  paper,  and  which  is  removed  by  simply  revers- 
ing the  frame.  As  soon  as  a sufficient  number  of  sheets 


has  been  made,  they  are  taken  to  the  drying-room. 
This  room  contains  a large  brick  oven,  coated  on  the 
outside  with  lime,  and  built  up  to  within  a few  feet  of 
the  roof.  Upon  the  top  of  this  oven  the  paper  is  placed, 
in  parcels  of  about  a foot  in  thickness,  until  perfectly 
dry ; after  which,  sheet  by  sheet  is  damped  once  more, 
and  while  stiU  moist,  is  by  means  of  a soft  brush,  made 
to  adhere  to  the  sides  of  the  oven  for  a short  time,  to 
undergo  its  final  process  of  drying.  It  is  then  taken 
away  to  the  packing-room,  and  made  up  into  bales, 
weighing  from  80  to  120  catties  each,  the  catty  being 
equivalentto  l^lbs.avoirdupois.  Thelargest  sized  paperis 
about  1 “chang”  (Ilf  feet)  long,  and  is  worth  one 
dollar  a sheet.  This  particular  size  of  paper  is  made 
entirely  from  the  “ T’au  -shu-p’i,”  but  the  smaller  sizes 
are  composed  of  a mixture  of  the  above-mentioned  bark, 
or  the  bark  of  the  paper-mulberry  tree  and  wheat  straw. 
This  paper  is  known  by  the  name  “ Suan-chih,”  and  is 
considered  a good  quahty  paper  in  the  Chinese  markets. 


CORRESPONDENCE. 


LIQUID  FUEL  FOR  STEAMERS. 

Regarding  the  use  of  petroleum — or  rather  the  refuse 
of  petroleum — as  fuel,  on  board  the  Cesarewitch,  Russian 
mail  steamer,  on  the  Caspian  Sea,  a notice  of  which 
appears  in  Jo  of  July  30  th,  it  maybe  interesting 
to  some  of  your  readers  to  know,  that  in  1868,  a small 
yacht  was  steaming  about  the  Solent,  on  board  which 
liquid  fuel,  in  the  shape  of  common  creosote,  was  the 
only  fuel  used.  She  was  the  property  of  a small  private 
company,  organised  under  the  Limited  Liability  Act, 
for  developing  a method  of  utilising  mineral  oils  as 
steam  fuel,  under  a patent  taken  out  in  the  joint  names 
of  the  late  Mr.  Sim  and  myself.  Previous  to  my  taking 
her  round  to  Southampton,  the  yacht  had  been  some 
two  or  tkree  months  in  Woolwich  Dockyard,  where  the 
Sim  and  Barff  method  was  thoroughly  tested  by  the 
officials  connected  with  the  steam  department,  and  a 
report  made  to  the  Admiralty,  the  substance  of  which, 
however,  I was  never  made  acquainted  with  ; but  I 
have  reason  to  suppose  that  it  was  a tolerably  satis- 
factory one,  as  some  time  afterwards  I had  a communi- 
cation from  the  chief  engineer,  informing  me  that 
his  estimates  for  certain  experiments  with  our  method, 
which  I had  suggested,  should  be  made  in  the  boilers 
of  H.M.  gun-boat  Teazer,  had  been  approved  and  passed. 
Meanwhile,  accident  had  discovered  a simpler  method 
than  that  of  Sim  and  Barif.  During  the  trials,  when 
in  the  dockyard,  the  apparatus  had  not  worked  quite 
so  well  as  we  could  have  wished.  The  yacht  was  made 
fast  to  the  wharf,  and  the  engines  kept  going  con- 
tinuously, but  we  had  barely  been  able  to  keep  them  up 
to  full  speed.  The  boiler  was  of  a novel  construction, 
by  Amos  and  Anderson,  after  a design  of  my  own. 
The  late  Admiral  McKillop,  who  kindly  assisted  me, 
was  of  opinion  that  it  was  the  fault  of  the  boiler,  and 
we  had  some  idea  of  putting  in  another  one.  On  leav- 
ing Woolwich,  we  were  only  able  to  generate  sufficient 
steam  to  maintain  about  half-speed.  After  proceeding 
some  two  or  three  miles,  all  at  once  the  boiler  commenced 
to  generate  steam,  not  only  sufficient  to  maintain  full 
speed,  but  to  blow  oif  at  the  safety  valve,  regulated  to 
60  lbs.  pressure,  at  a rate  which  might  alinost  be  called 
alarming.  The  next  day,  when  all  was  cooled  down, 
and  we  were  able  to  investigate  the  cause  of  the 
great  improvement,  it  was  discovered  that  a large, 
and  what  we  thought  an  important,  portion  of 
the  apparatus  had  been  melted,  leaving  only  the 
jet  of  steam  and  oil  spray,  such  as  that  described  in 
your  Journal  as  being  used  on  board  the  Cesarewitch, 
subsequently  this  was  foiuid  to  be,  if  not  quite  so 
economical,  the  most  practical  method.  On  considera- 
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tion,  the  directors  deemed  this  fatal  to  the  Sim  and 
BarfP  patent.  Nor  were  they  able  to  see  their  way  to 
taking  out  a new  one,  which,  they  were  advised,  had 
a fair  prospect  of  being  maintained.  Much  to  my 
regret,  the  efforts  and  resources  of  the  company  were 
devoted  to  develop  a method  of  carburetting  coal-gas  by 
means  of  hydro -carbons. 

After  keeping  the  yacht  a short  time  at  Rochester  — 
during  which  she  was  inspected  by  Mr,  Allen,  of  the 
P.  and  O.  Company — I took  her  to  Southampton. 
During  part  of  the  time,  I lent  her  to  the  late  Commo- 
dore Goodenough,  then  in  command  of  the  Minotaur^ 
flagship  to  the  Channel  squadron.  I have  a letter 
written  by  him,  in  which  he  expresses  a high  opinion  of 
the  method ; also  his  conviction  that  eventually  liquid 
fuel  would  be  that  of  the  Navy. 

By  a log  that  was  kept,  I find  that,  during  the  time 
we  were  using  this  fuel,  we  steamed  upwards  of  two 
thousand  miles  without  a single  hitch  of  any  sort. 

My  experience  of  liquid  fuel  enables  me  to  fully 
endorse  what  is  said  in  the  notice  in  your  Journal  con- 
cerning what  is  done  on  board  the  Cesareivitch,  viz., 
“That  it  has  the  advantage  of  requiring  no  stoking, 
as  no  ashes  are  produced  ; that,  by  turning  down  the 
flame  to  the  required  degree,  steam  can  be  kept  at  the 
pressure  necessary  for  immediate  starting,  without  the 
tedious  and  more  wasteful  process  of  ‘ banking  ; ’ and 
that  such  a method  is  ‘ invaluable  to  cruisers.’  Purther, 
that  it  is — when  the  steam  and  oil  are  properly  regu- 
lated— entirely  smokeless ; that  its  cost  does  not  exceed 
that  of  coal,  and  is  more  economical  of  space ; that 
there  is  less  fear  of  explosion  or  spontaneous  combus- 
tion, as  whatever  gas  might  be  generated  in  the  tanks 
would  be  on  the  surface,  and  could  easily  be  allowed  to 
escape  into  the  open  air.”  When  I saw  that  such  a 
man  as  Admiral  Selwyn  had  taken  up  the  subject,  I 
made  sure  that  the  adoption  of  liquid  fuel  into  the  Navy 
would  have  taken  place  long  before  this.  The  diffi- 
culties made  by  the  Marine  Insurance  Companies — the 
vague  fears  of  anything  under  the  name  of  mineral  oil 
on  the  part  of  marine  engineers — are  much  against  its 
first  introduction  by  the  mercantile  navy. 

Probably,  the  simplicity  of  the  best  method,  and  the 
nmnber  of  patents  relating  to  liquid  fuels  which  have 
lapsed,  rendering  it  difficult  to  take  one  out  which  could 
be  maintained,  together  with  the  expense  which  must 
attend  its  first  introduction,  may  account  for  the  apparent 
neglect  of  so  important  a subject.  I am  convinced  it  is 
not  on  account  of  the  impractibility  of  using  liquid 
fuel,  for  it  has  long  been  in  use  at  the  creosoting  works 
of  Messrs.  Burt,  Bolton,  and  Heywood,  the  large  timber 
merchants,  as  well  as  in  many  places  in  the  United 
States.  Aethue  Baeff. 

Merton-eottage,  Merton,  Surrey, 

August  10th,  1880. 


STEERING  AND  CHECKING  GEAR. 

1 thank  the  Society  very  much  for  permitting  me  to 
place  my  model  of  steering  and  checking  gear  in  their 
reading-room,  and  am  grateful  for  the  opportunity 
afforded  me  to  show  the  public  that,  at  least,  one  indi- 
vidual has  not  been  idle  to  overcome  one  of  the  great 
puzzles  of  the  age,  namely,  how  to  construct  a good 
water  break.  I have  been  at  this  subject  three  years. 
My  model  has  this  recommendation  for,  at  least,  inspec- 
tion, that  if  the  system  upon  which  it  is  constructed  is 
adopted,  namely,  meeting  the  resistance  of  the  water 
at  the  lowest  angle  of  opposition,  and  gradually  in- 
creasing the  angle  as  the  momentum  of  the  floating 
body  is  checked,  steam  launches  will  be  rendered  perfectly 
manageable,  and,  therefore,  harmless,  and  the  British 
captain  or  admiral  may  not  be  at  the  risk  of  losing  his 
sword  by  decree  of  court  martial  (even  for  a month  or 
two),  just  because  his  wayward  old  ironclad  won’t  steer 
or  pull  up  from  any  inducement  he  has  to  offer  her. 

August  30,  1880.  J.  B.  HeATHOEN. 


GENERAL  NOTES. 


Savings  in  Postage  Stamps.— ThePostmaster-General, 
in  his  speech  on  Tuesday,  24th  ult.,  on  the  Savings  Bank 
Bill,  informed  the  House  of  Commons  that  an  experiment  is 
about  to  he  tried  mider  his  direction,  for  affording  facilities  to 
the  public  for  collecting,  by  means  of  postage  stamps,  sums 
of  one  shilling,  that  being  the  smallest  ammmt  now  received 
by  the  Post-office  Savings  Bank.  The  following  is  a note 
appended  to  the  form  issued  by  the  Department: — “Any 
person  desirous  of  saving  Is.,  by  means  of  penny  contribu- 
tions, for  deposit  in  the  Post-office  Savings  Bank,  may  do  so 
by  purchasing  with  every  peimy  so  saved  a penny  postage 
stamp  and  affixing  it  to  this  form.  When  1 2 such  stamps 
have  been  so  affixed,  the  form  may  then  he  taken  to  any  post- 
office  savings  bank  in  the  United  Kingdom,  where  it  will  be 
received  by  the  postmaster,  either  as  the  first  deposit  in  a new 
account  then  to  he  opened,  or  as  an  ordinary  deposit  if  tho 
owner  of  it  has  already  opened  an  account.  The  stamps 
affixed  to  this  form  must  not  be  defaced  or  in  anv  way 
damaged,  or  they  cannot  be  received  by  a postmaster.’’  The 
experiment  will  only  be  tried  partially  in  the  first  instance. 


The  Woollen  Industry. — There  are  few  things  more 
remarkable  than  the  growth  of  the  woollen  industry  of  tho 
world  during  the  present  century ; and  this  growth,  which 
has  been  most  marked  since  1o30,  is  mainly  due  to  tho 
extension  of  our  own  colonies  and  the  development  of  the 
United  States.  The  wool  clip  of  the  world  has  in- 
creased by  five  times  since  1830,  when  it  was  equal  to 
about  320,000,000  lbs.,  while  in  1878 — the  latest  year 
we  have  complete  figures  for — it  amounted  to  nearly 
1 ,600,000,0001bs.,  which,  when  scoured,  gives  850,000,0001bs. 
of  clean  wool.  Previous  to  1830,  nearly  all  the  world’s 
supply  of  wool  was  furnished  by  Europe;  280,000,000 lbs., 
out  of  the  entire  world’s  supply  of  320,000,000  lbs.,  being 
European : — 

1830.  1878. 


European  produce 
River  Plate  ... 
United  States 
Australia 
South  Africa 


,.  280,000,000  lbs. 

22,000,000  lbs. 
,.  10,000,000  lbs. 

6.000. 000  lbs. 

2.000. 000  lbs. 


740.000. 000  lbs. 

240.000. 000  lbs. 

208.000. 000  lbs. 

350.000. 000  lbs. 
48,000,000  lbs. 


320,000,000  lbs.  ...  1,586,000,000  lbs. 
The  tendency  is  to  increase  and  improve  the  production  of 
wool  by  improving  breeds,  by  careful  management,  by  im- 
provements and  cleansing  the  wool  of  the  sheep  before 
clipping,  as  well  as  by  improved  machinery  for  washing  and 
scouring  fleeces  after  having  been  clipped  and  sorted.  It 
would  he  interesting  to  show  the  total  number  of  persons 
engaged  in  the  woollen  industry  of  the  world,  as  far  as 
operatives  are  concerned.  We  have  a fair  idea  of  tho 
numbers;  although  the  manufacturers  of  wool  and  cotton 
fabrics  represent  an  almost  equal  amount  in  value,  the 
number  of  operatives  in  woollen  mills  is  only  two -thirds  of 
that  engaged  in  cotton  mills : — 

Operatives.  Spindles.  Consumption. 

Great  Britain 280,000  ...  6,100.000  ...  380,000.000 lbs. 

France  170,000  ...  2,500,000  ...  380,000,000  lbs. 

Germany  120,000  ...  1,800,000  ...  165,000,000  lbs. 

United  States 120.000  ...  1,400,000  ...  250,000,000 lbs. 

Russia,  Austria,  &c....  223,000  ...  1,800,000  ...  400,000,000 lbs. 


913,000  12,600,000  1,575,000,000  lbs. 

Although  France  and  Great  Britain  consume  the  same 
quantity  of  wool,  in  France  it  is  to  a greater  extent  tho 
unscoured  wool  of  the  River  Plate,  which  only  turns  out 
30  per  cent,  of  wool,  whereas,  in  England,  it  is  native  or 
washed  Australian  which  is  mainly  used ; hence  the  woollen 
manufactories  in  Great  Britain  are  considerably  greater  than 
in  France,  although  the  pounds  weight  consumed  would 
appear  to  be  the  same.. — Wool. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  fhe 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Secretary. 


JOUBNAL  or  THE  SOCIETY  OF  ARTS,  Sepiembee  10,  1880. 
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FRIDAY,  SEPTEMBER  10,  1880. 


AU  communications  for  the  Societ^should  be  addressed  to  the  Secretary 
John-street,  Adelphi^  London,  W.O. 


HOUSE  DEAINAOE  AND  SEWAGE  WORK  AS 
A SPECIALIir. 

The  tenoHr  of  the  evidence  which  has  been  received  by 
the  Sanitary  Section,  and  discussed  at  meetings  of  the 
Society,  has  shown  that  the  most  fatal  errors  in  the 
application  of  settled  principles  of  sanitary  work  are 
committed  in  the  construction  and  drainage  of  edifices 
even  of  the  first-class  in  the  metropolis,  by  architects  of 
the  highest  position.  I believe  I am  warranted  in 
stating  it  as  the  conviction  of  our  Section,  that  for  the 
public  protection,  the  subject  of  house  drainage  must 
be  cultivated  and  practised  as  a speciality.  This  con- 
viction will,  I believe,  be  strengthened  by  what  takes 
place  in  the  United  States.  There,  the  English  practice 
in  house  drainage  works  and  sewerage  is  generally 
closely  followed  by  American  as  well  as  by  English 
architects  and  artisans.  There  may  be  deviations  from 
old  routine,  and  improvements  might  be  looked  for  from 
American  artisans,  where  the  conditions  are  such  as  to 
stimulate  the  exercise  of  the  suggestive  faculty  of 
ingenuity ; but  there,  as  here,  they  do  not  appear  yet 
to  arise  there  in  common  practice.  A report  made  to 
the  Massachussetts  State  Board  of  Health,  by  Mr. 
Elliot  G.  Clarke,  principal  assistant  engineer  of  sewerage 
works,  in  Boston,  presents  such  a reflex  of  the  errors  in 
principle  committed  in  common  British  practice,  most 
of  them,  no  doubt,  carried  over  from  England,  that  I 
have  begged  for  the  loan  of  the  woodcut  illustrations, 
to  reprint  with  the  report,  for  instruction  here,  and  the 
State  Board  has  been  so  kind  as  to  lend  them  for  the 
purpose. 

I am  glad,  however,  to  learn  that  sanitary  science  in 
construction  is  being  taken  up  as  a speciality  in  the 
United  States,  and  I believe,  from  the  report  of  Mr. 
G.  E.  Waring,  jun.,  of  Newport,  on  the  condition  of 
Washington,  that  if  the  principles  he  propounds 
are  taken  up  by  the  Government  there,  for  putting  its 
.seat  in  a proper  condition,  as  an  example  to  other 
cities  in  the  Union,  the  "United  States  Government 
may  set  an  example  to  our  Government  of  what 
may  be  done  even  for  the  British  metropolis.  He  shows, 
what  has  long  been  shown  for  London,  but  not  done, 
how  the  damp  of  its  surcharged  site  may  be  removed 
by  subsoil  drainage  ; how  a system  of  circulation  may 
be  introduced,  and  one  of  stagnation  removed.  He  would 
carry  in  the  pure  water  direct  by  a constant  supply, 
without  cistemage  and  without  stagnation,  and  would 
remove  all  the  fouled  water,  and  all  the  excretory 
matter  from  the  houses  by  self- cleansing  drains,  and 
from  the  town  by  self -cleansing  sewers.  lie  would 
remove  storm-w'ater  by  separate  channels  to  the  liver, 
and  not  mix  it  with  the  discharges  from  the  house,  and 
create  a necessity  for  large  man-sized  sewers,  accumu- 
lating stagnant  deposit,  or  extended  cesspools  such  as 
those  imder  the  Metropolitan  Board  of  Works  or  the 
Vestries  in  London,  in  which  the  putrefactive  matter  is 
kept  for  weeks  and  months,  giving  off  the  noxious  pro- 
ducts of  decomposition,  and  diffusing  them  into  houses 
and  streets.  He  proposes  that  all  waste  organic  matter 
should  be  delivered  at  the  mouth  of  the  sewer  at  least 
within  24  hours  of  its  production.  I believe  that  it  may 
be  done  at  less  time  than  that  at  Washington.  To  do 


this  there  must  be  a proper  adaptation  of  the  sizes  of 
the  drains  and  sewers  to  concentrate  the  flow  of  the 
fouled  waters,  and  to  make  them  self- cleansing.  In 
exposition  of  the  ignorance  which  is  prevalent  there 
as  well  as  here,  he  states,  for  example,  ‘ ‘ that  the 
particular  idea  of  the  size  of  a drain  required  to  receive 
the  drainage  of  a house  or  of  a number  of  houses  is 
strangely  in  error.  A pipe  six  inches  in  diameter, 
having  an  inclination  of  four  inches  in  100  feet,  has 
a capacity  of  discharge  of  nearly  200  gallons  per 
minute,  say  12,000  gallons  per  hour,  or,  between  three 
and  eleven  in  the  morning,  30,000  gallons.  It  is 
usual  to  estimate  that  during  the  three  hours  about  one- 
third  of  the  daily  flow  is  discharged.  Such  a pipe, 
then,  at  such  an  inclination,  would  be  adequate  to  the 
removal  of  nearly  150,000  gallons  per  day.  If  each 
household  averages  six  persons,  and  if  the  daily  con- 
sumption is  even  50  gallons  per  head,  the  service  would 
suffice  for  500  houses ; or  supposing'  the  sewer  to  run 
only  half  full,  for  250  houses.”  Here,  in  London, 
it  is  common  to  put  down  drain  pipes  of  that  size 
for  single  houses.  “ It  is  to  be  considered,  also,  that  it 
is  rarely  necessary  to  lay  a sewer  with  so  slight  a fall 
as  four  inches  in  a hundred  feet,  and  that  an  increase  of 
fall,  secures,  of  course,  an  increase  of  discharge.  During 
the  past  year,  under  the  direction  of  the  National  Board 
of  Health,  I have  made  a number  of  gaugings  in 
different  parts  of  the  country,  to  determine  the  actual 
practical  dry  weather  flow  of  the  public  sewers  during 
the  hours  of  the  greatest  use.”  Our  local  sanitary 
authorities  would  do  well  to  follow  this  example.  He 
says  the  result  of  these  gaugings  fully  sustain  the  esti- 
mate thus  given.  “Generally,  where  from  60  to  100 
houses  contributed  to  the  sewer,  the  discharge  filled  a 
6 -inch  pipe  from  less  than  one  to  two  and  one  half- 
inch  deep.  A sewer  in  Milwaukie,  draining  an  area  of 
about  75  acres,  and  serving  a population  of  over  3,000, 
had  the  whole  of  its  flow  through  a six-inch  pipe,  which 
it  did  not  entirely  fiU.  A sewer  in  St.  Louis,  draining 
a district  of  over  11,000,  had  its  entire  flow  through  a 
12 -inch  pipe,  which  it  only  about  one  half  filled.  The 
belief  is  very  general  that  if  a given  flow  of  sewage  can 
be  discharged  through  a small  pipe,  it  can  surely  be  dis- 
charged through  a large  one.  This  is  not  true.  The 
whole  sewage,  solid  matters  and  all,  will  be  completely 
removed  by  a small  sewer,  while  only  the  liquid  por- 
tions and  the  smaller  solids  will  be  removed  by  a large 
one.  The  solid  matters,  beyond  the  capacity  of  the 
broad  and  deep  stream  to  move  them,  remain  as  a deposit 
in  the  large  sewer,  always  subject  to  decomposition,  and 
often  liable  to  obstruct  the  water-way,  to  lessen  the 
already  slight  scouring  capacity,  and  to  invite  further 
deposits.”  In  this  metropolis,  there  are  estimated  to  be 
upwards  of  a thousand  miles  of  sewers  of  deposits — ex- 
tended cesspools— chiefly  under  the  management  of  the 
Vestries,  that  serve  as  dire  demonstrations  of  these 
truths,  as  well  as  the  house  drains  in  the  common  con- 
ditions described  in  the  annexed  report.  It  v'ill  bo 
found  in  the  United  States,  that  by  following  out  the 
principles  set  forth,  that  three  houses  and  three  towns 
may  be  generally  drained  well,  at  the  cost  heretofore 
incurred  in  draining  one  ill.  Edwin  Chadwick. 


Common  Defects  in  House-deains. 

The  purpose  of  this  paper  is  to  state  what  are  tlie 
common  defects  in  house-drains,  and  to  show  the  usual 
forms  and  condition  of  such  drains  as  they  exist  in 
our  cities  and  towns  to-day.  The  statement  is  chiefly 
based  on  observations  made  in  Boston  while  con- 
structing intercepting  sewers;  but  it  is  assumed  that 
examinations  in  other  cities  and  towns  of  the  Com- 
monwealth would  reveal  a condition  certainly  no 
better,  and  probably  worse.  Some  testimony  will 
be  offered  from  those  whose  occupation  has  given 
them  opportunities  for  observation  ; and,  while  it  is 
not  intended  to  cite  exceptional  cases  of  defective 
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arrangement  or  construction,  a few  characteristic 
examples  will  be  given,  such  as  investigation  would 
prove  to  be  very  common. 

What  are  the  essential  conditions  of  an  efficient 
house -drain,  one  or  more  of  which  must  be  violated 
to  constitute  a defect  ? 

Briefly  stated,  they  are,  that  the  drain  must  he  of  size 
and  shape  to  concentrate  its  flow,  smooth  inside,  suit- 
ably inclined,  tight,  properly  connected  with  the  house - 
pipes  and  sewer,  strong  and  durable  in  material.  It 
is  of  great  importance  that  the  portion  of  the  drain 
Avithin  the  house  should  always  he  in  such  a position  as 
to  admit  of  ready  inspection  at  any  time  ; it  should  be 
in  sight, and  not  concealed.  Let  us  see  what  proportion 
of  Boston  drains  reasonably  fulfil  these  conditions. 

Existence  is  perhaps  the  most  essential  condition  of  a 
drain  ; and,  by  an  Hibernicism,  non-existence  may  be 


termed  its  most  serious  defect.  Naturally,  non-existence 
was  not  observed  in  digging  for  the  intercepting  sewers, 
but  there  is  sufficient  evidence  that  it  is  not  unknoAvn. 

The  writer  has  seen  a case  where  a drain-pipe  from 
a dwelling  ran  through  the  walls,  and  there  ended. 
Several  similar  cases  have  been  reported  to  him  ; and 
another,  where  a block  of  six  expensive  houses,  occupied 
for  months  Avith  all  the  customary  apparatus  in  the  way 
of  plumbing  and  waste-pipes  in  full  operation,  had  no 
drains  beyond  the  walls  to  the  street-sewer.  Such  cases 
are  rare,  and  generally  reveal  themselves  quickly  ; but 
it  is  more  common  to  find  drains  which  are  so  solidly 
filled  with  earth,  grease,  and  other  matter,  as  to  exist 
only  in  name,  and  which,  for  any  good  they  accomplish, 
might  just  as  Avell  not  exist  at  all.  One,  examined  by 
the  Avriter  some  months  since,  had  apparently  had 
nothing  through  it  for  years,  the  whole  Avaste  from  the 


soil-pipe  having  accumulated  beneath  the  cellar-floor. 
The  same  state  of  things  was  found  to  exist  below  the 
Rockland  Bank  Building  in  Boston.  A case  has  been 
mentioned  to  the  writer  where  it  is  thought  that  three 
deaths  can  be  directly  traced  to  the  stoppage  of  a drain 
which  was  so  clogg-ed  as  not  to  act.  Almost  every  one 
who  has  been  led  into  this  line  of  inquiry  has  some 
similar  instance  to  relate,  and  evidence  could  be  multi- 
plied indefinitely.  Of  the  house -drains  crossing  the 
intercepting -sewer  trench,  during  its  construction  last 
season,  fully  25  per  cent,  were  almost  or  entirely  choked 
with  sludge. 

An  example  of  semi -existence,  observed  while 
digging  for  the  sewer  in  Charles -street,  is  worth 
noting,  as  showing  the  intelligent  judgment  some- 
times exercised  in  doing  this  kind  of  work.  It  will 
be  understood  by  referring  to  the  sketch  (Fig.  1). 
The  drain  was  one  for  surface-water ; and  the  drain- 


layer,  in  digging  from  the  house  towards  the  sewer, 
came  upon  a log-  lying  across  his  trench,  and  here 
stopped  short,  chopped  a hole  in  the  log,  found  it 
hollow,  and  connected  his  di-ain  to  it  Avithout  going 
farther.  It  is  true,  the  log  led  to  no  outlet,  but  then 
it  saved  trouble — to  the  drain-layer. 

As  to  the  question  of  size  of  drains,  it  was  found 
that  of  113  observed  while  building  sewers  the  past 
year— 

11  were  about  4 inches  in  diameter. 

4 „ ,,  5 ,,  „ 

21  „ „ 6 „ 


11  10  5)  J) 

26  ,,  ,,12  ,,  or  over  ,, 

The  sketch  below  (Fig.  2)  illustrates  the  wide  range 


of  this  diversity.  Most  of  them  drained  single  dwell- 
ings similarly  situated ; and  if  the  small  ones  were 
large  enough  the  others  must  have  been  unnecessarily 
large,  and  vice  versa. 

But  what  is  the  proper  size  ? 

The  same  rule  applies,  of  course,  to  soil-pipes,  although  that 
part  of  the  subject  does  not  come  Avithin  the  scope  of  the  present 
inquiry. 


Probably  nine  engineers  out  of  ten  would  answer, 
‘ ‘ By  no  means  larger  than  6 inches  ; ’ ’ and  nine 
drain -layers  out  of  ten  would  now  say,  “Never 
smaller  than  8 inches.”  The  former  argue  that  the 
drain  need  only  be  large  enough  to  pass  through 
it  all  that  it  can  reasonably  be  expected  to  carry,  and 
that  anything  beyonds  this  tends  to  make  the  ordinary 
flow  spread  thinly  over  a Avide  bottom,  Avithout  a suffi- 
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cient  depth  to  cany  solid  matters  along  with  it.  The 
latter  reply  that,  in  fact,  a drain  never  does  receive  only 
w'hat  can  reasonably  be  expected  ; and  that,  the  larger 


the  drain,  the  more  storage  room  for  the  unreasonable 
accumulation  of  clothing,  tin  and  glass  ware,  dead 
animals,  &:c.,  usually  found  in  it.  “In  practice,”  say 


they,  ‘ ‘ large  drains  take  longer  to  choke  up  than  small 
ones,  and  are  therefore  better.” 

Their  facts  are  correct,  but  their  conclusions  may  be 
doubted.  In  building  a drain,  the  object  should  be  to 
prevent  the  beginning  of  a deposit ; and  this  is  much 
easier  in  a small  drain  than  in  a large  one,  as  will  be 
understood  from  Fig.  3,  where  an  equal  quantity  of 
water  is  supposed  to  be  flowing  in  a 4 -inch  and  a 
12 -inch  drain.  It  might  be  thought  (by  one  who 
thought  at  all  about  such  matters)  that  the  dis- 
charge of  a great  volume  of  water,  as  from  a bath-tub, 
would  tend  to  scour  out  and  clean  a drain.  So  it  might 
a very  small  one.  But  in  such  a structure  as  our  sketch 
represents,  with  a flat  bottom  12  inches  wide,  the  stream 
caused  by  such  a discharge  would  probably  meander 
over  the  bottom  of  the  drain,  and  be  nowhere  over  a 
quarter  of  an  inch  deep.  Let  a deposit  once  begin,  and 
subsequent  accretions  as  surely  choke  a large  drain  as 
a small  one,  only  it  takes  longer  to  do  it.  And  it  may 


'FI6.'4  FIG.h  FJG.b 


even  be  questioned  whether  it  is  an  advantage  to  be 
able  for  to  use  for  an  additional  year  a drain  nearly  full 
of  putrescent  filth,  or  whether  it  is  not  better  to  have 
the  evil  disclosed  and  remedied  as  soon  as  i)ossible.  It 


may  safely  be  said  that  three-quarters  at  least  of  the 
house-drains  in  Boston  are  too  large,  because,  even  if 
some  of  them  perform  efficient  services,  small  ones 
would  do  as  well,  and  be  less  liable  to  get  out  of  order. 


FJG.7  FI6.8  FIG.9  F1G:iQ 


In  respect  to  fonn,  there  is  almost  as  much  diversity 
as  there  is  in  size.  Figs.  4 to  10  give  the  more  common 
shapes. 

The  first  three  must  be  condemned  at  once,  on  account 


of  their  flat  bottoms.  The  water  passing  through  them 
spreads  out  into  a thin  sheet,  which  does  not  readily 
wash  along  solid  matters.  Floating  matters  also  tend 
to  stick  in  the  angular  corners  more  than  they  would 


on  rounded  surfaces.  That  this  is  so,  is  shown  by  the 
record.  Of  the  113  house -drains  whose  condition  was 
noted,  45  w^ere  constructed  with  flat  bottoms ; and  of 
these,  26  were  choked,  or  nearly  so,  with  sludge;  19 
were  reasonably  clean.  Of  the  remaining  68,  which 
had  rounding  bottoms,  12  were  full,  or  partly  so,  of 
sludge;  56  were  reasonably  clean.  The  common 
appearance  of  these  flat-bottomed  drains,  as  they 
were  uncovered,  is  shown  in  Figs.  11,  12,  and  13.  Fig. 
13  represents  the  condition  of  a drain,  now  disused, 
which  came  from  the  City  Hospital  grounds. 

The  shapes  shown  in  Figs.  7,  8,  9,  and  10  are  unob- 


jectionable, although,  in  fact,  these  drains  were  often 
too  large,  and  had  other  defects.  Fig.  8 is  a kind  of 
construction  which  was  in  vogue  twenty-five  years 
ago;  and,  except  for  liability  to  open  joints,  its  angular 
bottom  and  its  size  is  passably  good.  Our  facts  seem 
to  show  that  40  per  cent,  of  the  Boston  house-drains 
are  defective  in  shape. 

A drain  should  be  smooth,  so  as  to  afford  no  promi- 
nences for  solid  particles  to  lodge  upon.  Planed  wood, 
slate,  and  brick  are  smooth  enough.  In  use  they  soon 
become  covered  with  a film  of  slime  that  makes  them 
very  slippery.  Enplaned  wood,  which  until  recently 
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has  been  somewhat  used,  is  apt  to  be  rough,  and  to 
have  splinters  pointing  against  the  flow,  which  catch 
solids  moving  upon  them.  The  chief  difficulty  in 
making  a brick  drain  smooth  is  the  care  required  to  see 
that  no  mortar  is  left  projecting  into  the  drain.  Mg. 
14  shows  the  manner  in  which  such  work  is  often 
finished. 

It  is  possible  to  strike  each  joint  of  the  lower  half  of 
the  drain  so  as  to  leave  a reasonably  smooth  surface  ; 
but  a difficulty  harder  to  avoid  is  caused  by  portions  of 
the  mortar  uniting  the  arch-bricks,  falling  when  the 
supporting  centres  are  removed.  These  lumps  of 
cement,  indicated  in  the  sketch,  adhere  to  the  bottom, 
and,  uidess  carefully  scraped  off,  harden,  and  form 
serious  obstructions  to  the  flow  of  sewage. 

Pipe-drains,  whether  cement,  clay,  or  iron,  are 
smoother  than  those  of  brick.  Grlazed  clay  pipes  are 
especially  smooth.  In  these,  however,  it  is  very  com- 


mon to  find  the  mortar  uniting  the  several  sections  of 
pipe  projecting  into  the  interior,  forming  a series  of 
little  dams  which  obstruct  the  flow.  Pig.  15  illustrates 
this.  This  can  be  avoided  by  carefully  cleaning  the 
interior  of  each  pipe,  after  laying  it,  with  a swab  or 
hoe  ; a simple  precaution,  but  often  neglected  by  a care- 


less drain-layer.  It  will  not  be  an  exaggeration  to  say 
that  three-quarters  of  existing  drains  are  defective  as  to 
their  smoothness. 

The  best  rule  in  practice  for  the  inclination  of  a 
house -drain  is  to  give  as  much  pitch  as  is  possible  ; and 
in  a few  cases  is  less  than  one -half  inch  to  the  foot 
safe.  A great  many  drains  are  faulty  in  this  respect. 
The  actual  inclination  of  drains  crossing  the  trench  of 
the  intercepting  sewer  the  past  year  was  not  taken ; 
but,  of  the  113  met  with,  9 are  recorded  as  level, 
and  14  as  pitching  the  wrong  way,  that  is,  towards  the 
house.  One  of  these,  coming  from  a public-school 
building,  was  about  seven  inches  lower  at  the  curb- 
stone than  at  the  sewer.  The  condition  of  such  a drain 
is  shown  in  Fig  16  (p.  817). 

The  water  stands  in  the  depressed  portion  of  the  drain 
to  the  height  of  its  connection  with  the  sewer;  and 
having  little  motion,  deposits  are  apt  to  occur.  In  the 
case  referred  to,  it  is  but  fair  to  say  that  the  school- 
drain  was  clean  so  far  as  seen.  Very  possibly  an 
abundant  use  of  water  or  recent  heavy  rains  had  scoured 
out  any  deposit  ^that  may  have  taken  place.  It  is  pro- 
bable that  most  of  this  inclination  in  the  wrong  direction 
occurs  in  the  street,  near  the  sewer.  The  drain -layer 
frequently  begins  to  put  his  drain  simply  with  reference 
to  the  house,  without  inquiring  what  is  the  elevation 
of  the  sewer  into  which  it  is  to  empty.  He  digs  his 
trench  towards  the  street,  and  lays  his  drain  on  a slope 
which  he  judges  by  his  eye  to  be  sufficient.  This  in 
itself  is  a deceptive  matter,  as  a trench  generally  seems 
to  slope  down  towards  the  observer.  "Wlien  the  sewer 
is  reached,  it  is  found  to  be  higher  than  the  portion  of 
drain  already  laid.  What  is  to  be  done  ? It  is  not  the 
drain-layer’s  fault  that  the  sewer  is  so  high ; he  cannot 
take  the  trouble  to  dig  up  his  pipe  again  ; it  is  only  a 
fewinches  anyway,  and  the  pipe  is  run  up  and  connected, 
the  trench  back  filled,  and,  ‘ ‘ out  of  sight,  out  of 
mind.” 

It  was  stated  that  one  the  essentials  of  an  efficient 
house-drain  is  that  it  shall  be  tight.  Mr.  Ernest  Bow- 
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ditch  has  called  the  writer’s  attention  to  a condition  in 
which,  at  first  sight,  a leaky  drain  might  appear  better 
than  a tight  one.  He  says,  “ It  is  sometimes  noticed, 
when  plumbing  is  from  twenty  to  twenty -five  years 
old,  and  where  all  the  drains  outside  the  cellar  walls 
are  of  open  stone  (technically  French  drains),  the  soil- 
pipe  not  being  ventilated,  that  there  is  no  perceptible 
leakage  of  sewer-gas  into  the  house.  It  is  reasonable 
to  suppose  that  in  these  cases  that  the  gas  generated 
outside  the  house  works  up  through  the  soil,  rather 
than  force  the  traps  of  the  house.  The  modern  method 
of  tight  drains  and  cesspools  tends  to  drive  all  gases 
into  the  house.  It  is  frequently  more  important,  there- 
fore, that  recent  plumbing  should  be  ventilated  than 
that  of  older  date.” 

Both  tight  and  open  drains  tend  to  produce  evils  ; 
but  those  arising  from  a tight  drain  can  be  obviated 
by  proper  ventilation  of  the  house -pipes,  while  the 
evils  from  leaky  ones  are  irremediable.  Therefore,  we 
say,  drains  should  be  tight,  that  sewer- gas  (or  what  is 
worse,  matters  capable  of  producing  sewer -gas  during 
a long  decomposition)  may  not  escape  ; and  also  that 
water  may  not  leak  out,  leaving  the  solid  contents  of 
the  drain  stranded. 


This  want  of  tightness  is  the  commonest  defect  of  all, 
and  probably  three-quarters  of  the  annoyance  from 
drains  is  due  to  it.  In  the  annual  report  of  the  Boston 
City  Board  of  Health  for  the  year  ending  April  30, 
1878,  is  given  the  result  of  examinations  of  351  house- 
drains  in  different  sections  of  the  city.  Of  these,  193, 
or  55  per  cent.,  are  reported  as  defective;  and  in  nine 
cases  out  of  ten  the  defect  consisted  in  the  drain  not 
being  tight.  This  defect,  more  than  others,  affects  the 
better  kind  of  houses. 

Mr.  Theodore  Clark,  who  has  had  experience  with 
this  class  of  dwellings,  speaks  thus  of  earthenware 
and  cement  drain-pipes: — “These,  I think,  rarely 
remain  tight  many  years.  Even  where  the  drains 
are  laid  with  the  greatest  care,  I have  observed  that 
water  will  often,  in  course  of  time,  make  its  way  out 
aroimd  the  joints  between  the  pipe  and  the  ring  of 
cement.  When  broken  it  is  found  that  the  cement 
has  taken  a perfect  mould  of  the  pipe ; but  either 
from  some  greasiness,  or  possibly  a little  dust  on  the 
pipe  at  the  time  of  laying,  it  has  failed  to  adhere,  and 
water  has  ultimately  forced  its  way  through.  An 
accumulation  of  water  caused  by  an  obstruction  in  the 
pipes  will  often  search  out  such  places,  which  must 


have  previously  allowed  gas  to  pass  freely.  Another 
very  frequent  source  of  trouble  is  the  settling  of  the 
ground  imder  and  around  the  drain-pipes.  In  houses 
with  drains  originally  in  perfect  condition,  their  joints 
will  frequently,  in  a year  or  two,  be  found  to  be 
separated,  the  pipes  cracked,  or  the  branches  settled 
aw'ay  from  the  soil-pipes  which  enter  them.  In  either 
case  the,  drainage  saturates  the  ground  about  the 
defective  places  with  matter,  whose  effluvium  will 
penetrate  even  concrete. 

“ In  my  experience,  defects  of  this  kind  are  far  more 


common  than  leaks  in  iron  soil-pipes,  imperfect  traps, 
or  other  defects  attributable  to  the  plumber ; and  the 
earthen  drain-pipe  should  generally  be  first  examined 
in  searching  for  the  cause  of  unpleasant  smells  in  any 
part  of  house,  as  effluvia  originating  in  the  cellar  often 
find  their  way  through  furnace -pipes  and  behind 
furrings  to  the  remotest  corners  of  a building.” 

In  this  connection  may  be  cited  several  cases  recently 
reported,  in  each  of  which  a smell  was  noticed  whose 
source  it  seemed  impossible  to  locate,  until  at  last  a 
leak  was  discovered  in  the  drain,  directly  communicating 
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with  the  cold- air  supply-pipe  of  the  furnace,  which 
latter,  of  course,  acted  as  a distributor  of  the  gas 
through  the  entire  house.  A similar  leak  into  the  air- 
duotof  the  Boston  City  Hospital  proved  a source  of  serious 
illness,  and  probably  of  increased  mortality,  among  the 


surgical  patients,  until  remedied  in  course  of  the 
various  improvements  introduced  by  Dr.  Cowles. 

Leaky  drains  are  due  to  a variety  of  causes.  In  a 
brick  drain  the  joints  between  the  bricks  may  not  be 
solidly  filled  with  mortar,  the  mortar  may  not  adliei’e  to 


^ fig.¥ 


the  bricks  (a  common  result  of  not  wetting  the  latter 
before  laying) , the  bricks  themselves  may  be  shaky  or 
rotten,  or  the  structure  as  a whole  may  be  broken  by 
unequal  settling.  In  some  drains  no  attempt  is  made 
to  have  tight  joints.  A kind  much  built  some  years  ago. 


and  of  which  many  examples  remain,  is  shown  in  Fig.  1 7 
(p.  817).  Inthisthe  bottom  is  made  of  roofing -slates  placed 
side  by  side,  or  sometimes  overlapping,  but  never  with 
any  thing  to  prevent  water  percolating  through  the 
joints  into  the  soil  below.  Fig.  17  reversed,  withplauk 


below  and  slates  above,  would  resemble  more  than  half 
the  drains  on  Beacon-hill  as  they  were  originally  made, 
and  still  exist.  A plank  drain  may  leak  through  open 
joints,  variously  caused,  through  knot  and  nail  holes, 
and  by  the  rotting  of  the  wood  where  it  is  not  con- 
stantly wet.  A pipe -drain  may  leak  from  bad  joints, 
from  flaws  in  the  pipe  itself,  or  because  it  had  been 
broken.  The  breakage  is  generally  due  to  unequal 
settling,  sometimes  to  defective  pipes,  and  occasionally 
to  improper  methods  of  laying  them.  The  sections  are 


sometimes  carelessly  or  ignorantly  laid  on  the  bottom  k 
of  the  trench,  resting  merely  upon  their  flanges  as  I 
shown  in  Fig.  18,  instead  of  upon  their  entire  lengths, 
with  depressions  dug  out  for  the  flanges,  as  in  Fig.  19. 

In  the  former  case,  unless  the  dirt  be  rammed  back 
beneath  the  pipe  with  unusual  care,  the  pipe  acts  as  a 
beam  resting  on  supports  three  feet  apart,  and  is  liable  ( 
to  be  broken  by  the  superincumbent  earth,  or  by  any  i 
shock,  as  of  a body  falling,  or  a waggon  jolting  over  it. 

As  the  greater  proportion  of  leaks  are  caused  by 


Yard 


FIG  ?0 


defective  joints,  it  follows  that  a brick  drain  with  joints 
every  inch  or  two  is  more  liable  to  this  defect  than  a 
clay  or  cement  pipe  with  joints  two  or  three  feet  apart, 
and  that  iron  pipe  in  five-feet  lengths  is  less  liable  to 
it.  A place  where  a leak  frequently  occurs,  especially 
in  a house  built  on  made  land,  is  where  the  drain 
passes  through  the  cellar  wall.  If  the  foundation  wall 
is  supported,  and  the  ground  on  either  side  settles,  a 
condition  of  things  is  produced  shown  in  Fig.  20. 


A drain  may  exist  in  such  a state  as  this  for  months> 
or  longer,  without  detection.  The  water  follows  the 
wall,  perhaps  into  neighbouring  houses,  saturates  the 
ground  in  the  vicinity,  and  finally  finds  an  outlet  through 
some  pervious  stratum  or  into  some  well.  If  the  cellar 
be  examined,  little  moisture  may  be  apparent — an  ill- 
defined  odour  to  which  the  family  become  accustomed, 
and  about  which  visitors  feel  a delicacy  of  speaking, 
being  the  only  suggestion  of  trouble — until  finally,  per- 
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I haps,  may  come  some  “unaccountable”  sickness,  or 
“ mysterious  ■visitation  of  Providence.”  Mr.  W.  H. 

■ Bradley,  Superintendent  of  Boston  Se-^ers,  spoke  thus 
of  this  matter,  tlu’ee  years  ago,  in  a communication  to 
' the  city  government : — “ The  number  of  drains  leaking 
under  houses  and  into  foundation -'vvalls  is  very  large  ; 

I it  is  almost  certain  to  occur  vdth  every  house  upon 
I made  land,  and  is  al-ways  neglected  by  owners  and 
tenants  till  it  becomes  insupportable  ; and  with  sickness 
traceable  to  such  causes,  and  continued  discomfort  pre- 
vailing, the  parties  most  interested  still  Avait  for  the 
i city  to  carry  out  costly  generalr  measures,  tliinking  thus 
' to  abate  their  private  nuisance.  As  a ride,  a bad  smell 
, in  a house  means  something  wrong  locally,  and  should 
I be  stopped  in  a day.” 

i The  examinations  of  house- drains,  before  referred  to, 
made  by  the  Boston  Board  of  Health,  which  aimed  at 
the  discoA’ery  of  leaks  by  the  use  of  strong -smelling 
i volatile  oils,  show  that  more  than  one-half  of  Boston 
drains  (and  the  proportion  would  probably  not  be  less 
elsewhere  in  the  State)  are  defective  from  want  of 
; tightness. 

To  be  continued. 


CITY  AND  GUILDS  OF  LONDON  INSTITUTE 
FOR  THE  ADVANCEMENT  OF  TECHNICAL 
EDUCATION. 

During  the  session,  commencing  October  4th,  1880, 
Professor  Armstrong,  Ph.D.,  F.R.S.,  and  Professor 
Ayrton,  A.M.,  Inst.  C.E.,  will  continue  their  tutorial 
and  laboratoiy  courses  of  instruction  in  chemistry  and 
physics,  as  applied  to  the  aids  and  manufactures,  at  the 
Cowper-street  schools,  Finsbury,  in  rooms  rented  from 
the  Middle -class  Schools  Corporation  pending  the 
erection  of  the  City  and  Guilds  Technical  College, 
Finsbury.  To  the  evening  classes.  Dr.  Aimstrong  will 
deliver  a course  of  about  thirty  lectures  on  ‘ ‘ Organic 
Chemistry,”  with  special  reference  to  its  industrial 
applications,  on  Mondays,  at  8.30  to  9.30  p.m.,  com- 
mencing October  4th.  The  first  part  of  the  course  will 
chiefly  cousist  of  an  account  of  the  principles  of  organic 
chemistry.  After  Christmas,  the  chemistry  of  the  coal 
tar  products,  their  uses  and  the  production  of  dyeing 
materials  from  them  Avill  be  very  fully  considered.  The 
chemistry  of  brewing,  spirit  distilling,  and  -vinegar 
making  processes  wiU  form  the  subject  of  the  lectures 
after  Easter.  It  is  especially  desirable  that  all  who  pro- 
pose to  attend  either  the  second  or  third  part  of  the 
course  should  also  attend  the  first  part,  in  order  to  gain 
the  necessary  preliminary  knowledge.  To  give  students 
attending  the  lectures  an  opportimity  of  making  experi- 
ments in  connection  with  the  subjects  treated  of  in  the 
lectures,  and  also  of  discussing  the  lectures  with  the 
professor,  the  laboratory  will  be  open  on  Monday 
evenings  from  6.30  to  8.30  o’clock.  Dr.  Armstrong  will 
deliver  a course  of  about  24  day  lectures  on  Tuesday 
and  Friday  afternoons,  at  4 to  5 o’clock,  commencing 
October  5th.  Although  the  chief  object  of  these 
lectures  is  to  afford  such  preliminary  training  as  is 
necessary  for  those  who  may  desire  later  on  to  study 
particular  branches  of  applied  chemistry,  more  than 
usual  attention  -will  be  given  to  matters  of  technical 
importance.  The  chemistry  of  the  more  important 
metals  -will  form  the  subject  of  the  courses  after  Christ- 
mas. On  and  after  October  4th,  the  laboratory  will 
be  open  daily,  Saturday  excepted,  from  10  to  1 and 
2 to  5 o’clock,  for  students  desiring  instruction  in 
.special  applications  of  chemistry.  A laboratory  class 
for  students  attending  the  day  lectures  on  chemistry, 
will  be  held  on  Tuesday  and  Friday  afternoons  at  1.30 
to  4 o’clock.  An  evening  laboratory  class  will  be  held 
on  Wednesdays  from  6.30  to  9 o’clock,  commencing 
Wednesday,  October  6th.  The  individual  requirements 
of  students  attending  this  class  will  as  far  as  possible  be 
considered.  The  photographic  chemistry  class  will  be 


continued  on  Wednesday  evenings  at  6.30  to  9 o’clock, 
commencing  October  6th.  It  is  proposed  that  students 
in  this  class  should  chiefly  devote  themselves  to  tho 
study  of  spectrum  photography  and  of  emulsion  pro- 
cesses. Professor  Ayrton  will  deliver  a course  of  even- 
ing lectures  on  electrical  instrument  making,  on  Tues- 
days from  8.30  to  9.30  o’clock,  commencing  October  5th, 
the  first  12  of  the  lectures  being  given  before  Christmas. 
These  lectures  -will  be  fully  illustrated  with  experiments 
and  practical  illustrations,  and  especially  adapted 
to  the  requirements  of  persons  engaged,  or  intending 
to  engage,  in  this  indu.stry.  The  practical  details 
of  the  manufacture,  adjustment  and  testing  of  electro- 
magnets, galvanometers,  shunts,  re.sistance  coils  and 
condensers  will  be  fully  entered  into,  and  the  students 
will  have  the  opportunity  of  performing,  themselves, 
the  experiments  suggested  at  the  lectures,  as  well  as  of 
obtaining  information  from  the  Professor  regarding 
technical  difficulties,  by  attending  a special  laboratory 
course,  to  be  held  on  Tuesday  evenings  from  6.30  to 

8.30  o’clock.  Dn  Friday  evenings,  at  8.30  to  9.30 
o’clock,  commencing  October  8th,  Professor  Ayrton  will 
deliver  a course  of  lectures,  the  first  12  being  given 
before  Christmas,  on  weighing  appliances  and  motor 
machinery,  adapted  to  the  wants  of  makers  and  users  of 
machinery.  Professor  Ayrton  will  deliver  a course  of 
about  24  day  lectures  on  Monday  and  Wednesday 
afternoons,  at  4 to  6 o’clock,  commencing  October  4th, 
on  the  electric  light.  A laboratory  class  especially 
suited  for  students  attending  the  afternoon  course  of 
lectures  Avill  be  held  on  Mondays  and  Wednesdays,  at 

1.30  to  4 p.m.  Also  on  and  after  October  4th,  the 

phy.sical  laboratory  wiU  be  open  daily,  Saturdays  ex- 
cepted, from  10  to  1,  and  2 to  5 o’clock,  for  students: 
desiring  indi-vidual  practical  instruction  in  technical 
phy.sics.  


COERESPOKDENCE, 


TELEGRAPHIC  INACCURACIES.— SYDNEY 
EXHIBITION. 

In  March  of  the  present  year,  in  our  capacity  as 
exhibition  agents,  we  received  from  our  representatives 
at  the  Sydney  Exhibition  a telegram  announcing  that 
certain  firms  whose  agency  was  entrusted  to  us  had 
received  “ first  awards.”  As  there  prevailed  upon  the 
part  of  the  firms  mentioned  a desire  to  know  what  shape 
the  awards  would  assume,  and  it  being  usual  to  award 
gold  medals  to  exhibitors  of  the  first  rank  of  merit,  we 
telegraphed  to  our  agents,  inquiring  whether  such 
awards  were  “ Gold,”  and  received  by  telegram  the 
answer  “ Yes.”  The  purport  of  this  answer  was  com- 
municated to  the  firms  interested  therein,  and  in  other 
ways  made  public.  To  our  extreme  mortification, 
several  months  later,  we  discover  that  the  message  to 
Sydney  had  been  erroneously  telegraphed  (the  word 
“ Good”  being  substituted  for  “ Gold  ”),  and  that  no 
gold  medals  as  those  announced  by  us  had  been  awarded. 

The  message  sent  by  us  to  the  Post-office,  as  shown 
by  the  press  copy  in  our  possession,  contained  the  word 
“ Gold”  in  unmistakeably  clear  writing. 

The  error  on  the  part  of  the  telegraph  clerk  has 
occasioned  so  much  vexatious  disappointment  to  the  ex- 
hibitors and  annoyance  to  ourselves,  that  we  beg  the 
favour  of  your  making  the  above  statement  public 
through  the  medium  of  your  columns. 

Surely,  means  .should  be  provided  by  the  telegraph 
authorities  for  preventing  the  possibility  of  such  serious 
errors,  seeing  that  the  conditions  upon  which  messages 
to  foreign  parts  are  received  are  so  arbitrary,  and  tlu; 
expenses  attending  their  transmission  so  great. 

J.  M.  Johnson  and  Sons,  Limited. 

International  Exhibition  Offices,  1,  Castle-street,  Ilolbora, 

2nd  September,  1880. 
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OBITUARY. 


Eev.  Arthur  Biggr,  M.A. — Many  members  of  the 
Society,  more  especially  perhaps  those  who  attended  the 
courses  of  Cantor  Lectures  delivered  by  Mr.  Rigg,  will 
have  heard  with  sincere  regret  of  the  death  of  that 
gentleman,  which  took  place  on  the  2nd  inst.,  at  his 
house,  in  Warrington-crescent,  Maida-hill.  Mr.  Ligg 
was  bom  in  1812,  at  Carlisle,  and  was  consequently 
in  his  69th  year.  He  was  educated  chiefly  under  Mr. 
Losh,  at  Christleton,  near  Chester,  and  in  the  Isle  of 
Man,  under  Archdeacon  Philpot.  In  1832,  he  matricu- 
lated at  Christ’s  College,  Cambridge,  graduating  as 
27th  wrangler  in  1835.  Immediately  upon  taking 
his  degTee  he  was  ordained,  and  became  senior  mathe- 
matical master  at  the  Eoyal  Institution,  Liverpool, 
also  serving  as  curate  successively  in  two  Liverpool 
chm'ches.  On  the  establishment  of  the  Diocesan  Train- 
ing CoUege  at  Chester,  Mr.  Bigg  was  appointed  the 
principal  (1839).  He  took  an  active  part  in  organising 
the  new  scheme  from  its  commencement,  and  after 
working  in  temporary  premises  for  about  three  years, 
he  moved  into  the  buildings  which  had  been  erected  for 
the  college  under  his  own  superintendence.  Under  his 
direction,  the  college  was  soon  recognised  as  a Technical, 
or  Polytechnic  School ; for,  from  the  first,  Mr.  Bigg 
insisted  on  all  the  students  devoting  a certain  portion 
of  their  time  to  handicraft  occupation.  There 
were  about  50  young  men  training  as  national 
schoolmasters,  70  boys  belonging  to  a separate  division 
in  which  education  of  a commercial  character  was  given, 
and  110  daily  scholars,  forming  a school  in  which  the 
future  schoolmasters  were  trained.  Opportunity  was 
given  for  the  practice  of  many  manufacturing  pro- 
cesses, wliile  cai’pentering,  smiths’  work,  foundry  work, 
carving,  building,  and  agriculture  were  all  taught,  not  in 
the  school  hours,  but  in  the  playtime.  The  workshop, 
to  a great  extent,  took  the  place  of  the  play- ground,  and 
the  result  was  that  the  students  received  a technical 
training,  which  is  spoken  of  in  the  very  highest  terms  in 
the  inspectors’  reports  of  the  time.  As  instances  of  the 
work  done,  it  may  be  mentioned  that  the  pupils  took  a 
very  active  part  in  building  the  school  chapel,  even  the 
stone  being  quarried  by  them.  Steam-engines  and 
various  machines  were  made  in  the  shops,  all,  according 
to  competent  authorities,  of  the  highest  excellence  and 
workmanship.  All  this  Technical  Education  was  carried 
on  under  the  direct  supervision  of  Mr.  Bigg,  the  only 
teachers  being  those  trained  by  himself.  To  him,  there- 
fore, must  be  attributed  the  credit  of  having  founded  the 
first  technical  school  in  England,  and  indeed  of  having 
originated  a system  of  combined  intellectual  and  practical 
education,  such  as  had  never  been  previously  tried  in  this 
f>r  any  other  country.  The  commercial  school  attached 
to  the  college  not  only  paid  its  own  expenses,  but  enabled 
tlie  work  of  the  training  college  itself  to  be  carried  on 
at  a diminished  cost.  Mr.  Bigg  continued  his  work 
at  Chester  until  1869,  when  he  resigned  his  post  and 
came  to  reside  in  London.  After  he  left  Chester,  this 
tcclmical  work  was  given  up,  and  the  school  be- 
came an  ordinary  Diocesan  Training  College.  Mr. 
Bigg  joined  the  Society  of  Arts  in  1853,  but  it  was 
not  till  after  he  came  to  live  in  London  that  he  became 
closely  associated  with  much  of  its  work.  He  attended 
the  Conference  on  Technical  Education,  which  the 
Society  held  in  1868,  and  took  part  in  its  discussions. 
In  1872,  lie  delivered  his  first  series  of  Cantor  Lectures, 
on  “ Mecliauism.”  This  was  followed  in  1873  by  a 
course  on  “ The  Energies  of  the  Imponderables,”  and 
in  1875,  by  one  on  “Tools  and  Contrivances  used  in 
Handicraft.”  He  read  a paper  in  1874,  on  “Type- 
printing Machinery,”  and  was  the  author  of  the  report 
ou  machineiy  in  the  International  Exhibition  of  1873, 
piiblished  by  the  Society.  He  also  wrote  several  com- 
munications which  appeared  in  the/o2<nw7,  and  served  on 


some  of  the  Society’s  committees.  The  only  original  work 
published  by  him  was  a small  volume  of  sermons,  ou 
‘ ‘ The  Harmony  of  the  Bible  with  Experimental  Physical 
Science.”  The  sermons  were  delivered  in  Chester 
in  1879.  Mr.  Bigg  was  an  accomplished  mechanician, 
and  devoted  himself  principally  to  the  study  and 
practice  of  mechanics  after  his  retirement  from 
active  work.  He  took  a keen  interest  in  all  the  pro- 
ceedings of  the  Society,  and  was  ever  ready  to  assist 
with  counsel  and  advice,  when  advancing  years  made 
him  less  inclined  to  take  any  active  share  in  its  labours. 
His  last  illness  was  a long  and  severe  one.  It  began 
in  June  last,  though  for  some  years  there  were  warnings 
of  the  diseased  state  of  the  heart,  which  ultimately  pro- 
duced the  fatal  illness.  Mr.  Bigg  married,  in  1837,  Miss 
Kendrick,  of  Warrington  ; he  leaves  five  surviving  sons. 


GENERAL  NOTES. 



Bessemer  Steel  Bails  in  Germany. — The  following 

statistics  relating  to  the  annual  production  of  Bessemer  steel 
rails  in  Germany  are  taken  by  the  Frankfurter  Zeitung  from 
a private  estimate.  The  list  includes  the  1 1 great  German 
Bessemer  steel  rolling  works  :-—Krupp’s  of  Essen,  110,000 
tons;  “King”  and  “Laura”  Works,  96,000  tons;  Dort- 
mund Union,  96,000  tons  ; Bochum  Association,  96,000  tons ; 
Osnahruck  Steel  Works,  72,000  tons ; “ Red  Earth  ” Works, 
near  Aachen,  60,000  tons;  “Phoenix”  in  Ruhrort,  60,000 
tons;  “Good  Hope”  Works  at  Oberhausen,  60,000  tons; 
Horder  Association,  60,000  tons;  “Queen  Mary”  Works, 
60,000  tons ; Bayreuth  “ Maximilian”  Works,  50,000  tons  ; 
total  820,000  tons. 

Gas  Furnaces. — Mr.  Fletcher,  of  Warrington,  has 
brought  out  a modified  form  of  one  of  the  gas  stoves  shown 
by  him  to  illustrate  the  paper  he  read  last  session  on  this 
subject.  The  improvement  consists  in  substituting  a perfo- 
rated dome  of  copper  in  place  of  the  wire-gauze  disc,  usually 
employed  in  this  and  similar  gas  stoves.  The  object  of  this 
is  to  enable  it  to  be  readily  removed  and  cleaned.  The  stove 
is  fitted  AAath  the  atmospheric  gas -burner,  termed  by  Mr. 
Fletcher  the  “injector  burner,”  in  which  the  entering  current 
of  gas  is  caused  to  draw  with  it  a sufficient  amoimt  of  atmo- 
spheric air,  the  mixed  air  and  gas  being  then  conducted  along 
a horizontal  tube,  and  discharged  under  the  gauze  or  per- 
forated copper,  on  the  exterior  of  which  it  is  burnt. 

Sanitary  Institute. — The  autumn  Congress  of  this 
institute  will  be  held  at  Exeter,  from  September  21  st  to  the 
25th,  1880.  An  exhibition  of  sanitary  apparatus  and  apph- 
ances  will  he  held  from  September  21st  to  October  9th.  The 
President  of  the  Congress  is  Lord  Fortescue.  There  are  three 
sections  of  the  Congress: — 1.  “Sanitary  Science  and  Pre- 
ventive Medicine”  (President,  Professor  F.  S.  B.  F.  De 
Chaumont,  M.D.,  F.R.S.)  2.  “ Engineering  and  Sanitary 

Construction  ” (President,  Robert  Rawhnson,  C.B.,  M.  Inst., 
C.E.)  3.  “Meteorology  and  Geology”  (President,  Sir 

Antonio  Brady,  F.M.S.,  F.G.S.)  In  addition  to  the  sec- 
tional meetings,  a lectme  wiU  be  delivered  to  the  Congress,  by 
Dr.  B.  W.  Richardson,  LL.D.,  F.R.S.  The  Cormcil  of  the, 
institute  invite  papers  on  subjects  connected  with  State 
medicine,  including  engineering  and  sanitary  construction, 
meteorology  and  geology,  sanitary  science  and  preventive 
medicine.  No  previously  published  papers  can  he  read. 
Each  author  must  prepare  an  abstract  of  his  paper  and 
send  it,  together  with  the  original  MSS.,  by  book-post,  on 
or  before  September  1 st,  addressed  Secretary,  Sanitary 
Institute  of  Great  Britain,  9,  Conduit-street,  Regent- street, . 
W.  Authors  whose  papers  have  been  receiv^  and  accepted, 
will  be  furnished  with  printed  copies  before  the  commence- 
ment of  the  Congress. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be! 
addressed  to  the  Secretary. 
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dR  communications  for  ike  Society  skouldhe  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.G. 


PEOCEEDINGS  OF  THE  SOCIETY. 


CANTOR  LECTURES. 

THE  DECORATION  AND  FURNITURE  OF 
TOWN  HOUSES. 

By  Robert  W.  Edis,  F.S.A. 

Lecture  I. — Delivered  Moxday,  April  5th. 

Introductory. 

In  accepting  the  invitation  of  the  Council  of 
this  Society  to  give  a series  of  lectures,  on  ‘ ‘ Deco- 
ration and  Furniture  applied  to  ordinary  Town 
Houses,”  I am  quite  aware  that  these  subjects  have, 
in  the  last  few  years,  been  lectured  and  written 
upon  almost  ad  nauseam,  and  I might  well  hesitate 
before  entering  an  arena  in  which  there  is,  and 
must  always  be,  an  immense  difference  of  opinion 
as  to  what  is  best  and  most  artistic  for  the  decora- 
tion and  furnishing  of  the  houses  we  live  in. 

For  some  years  past,  I have  given  the  subjects 
of  art  decoration  and  furniture  my  special  study, 
have  lectured  upon  them  at  different  times,  and 
written  numerous  articles  which  have  appeared  in 
the  pages  of  various  j ournals  ; and  in  the  course 
I am  now  about  to  give,  I propose  to  enlarge 
materially  what  I have  already  spoken  and  written 
upon  the  subject. 

In  the  various  suggestions  I may  offer  you,  I 
am  desirous  of  putting  forth  no  dogmatic  rides,  of 
laying  down  no  stringent  laws  from  which  there 
shall  be  no  departure ; but  rather  to  offer  some 
practical  hints  to  those  who  are  seeking  to  depart 
from  the  general  commonplaceness  and  vulgarity 
of  design  in  decoration  and  furniture  of  our  modern 
houses.  I do  not  desire  to  enter  into  any  battle  of 
styles,  believing  that  true  beauty  and  art-form 
are  dependent  upon  no  particular  style — Classic, 
Gothic,  or  so-called  Queen  Anne — and  that  in  the 
houses  we  live  in  it  is  first  of  all  essential  that 
everything  shall  be  as  fitting  as  possible,  and  that 
extravagance  of  all  kinds,  or  so-called  high  art, 
shall  be  subservient  to  comfort,  truth  of  con- 
struction, utility,  and  general  convenience. 

In  addressing  an  audience  representing  the  more 
educated  portion  of  the  public,  I am  most  anxious 
to  impress  upon  you  the  desirability  of  having 
everything  about  you  beautiful  in  itself,  and 
fitting  for  its  special  purpose,  and  that,  however 
commonplace  the  object,  it  shall  be  good  in  form, 
design,  and  colour,  and  that  the  present  craving, 
if  I may  so  call  it,  after  artistic  work  in  decoration 


and  furniture,  shall  not  degenerate  into  any  set 
fashion  of  form  or  colouring,  which,  under  the 
clap-trap  denomination  of  “high  art,”  is  utterly 
false  and  unreal. 

You  do  not,  I presume,  want  to  make  show 
places  of  your  homes,  in  which  the  fashion  of  an 
hour  shall  be  exemplified  in  the  various  mono- 
tonous dreariness  of  sage  greens  and  peacock 
blues  in  papering,  or  in  quaint  eccentricities  of 
design  and  form  in  furniture,  and  which,  in  a 
few  short  years,  will  be  looked  upon  as  crude  and 
tasteless. 

In  this  country,  where  the  love  of  home  life 
and  its  teachings  of  domestic  comfort  and  peace 
especially  pertain,  all  questions  of  decoration  and 
furniture  must  necessarily  be  more  or  less  influenced 
by  these  conditions;  and  we  cannot  expect,  in  an 
age  in  which  there  are  so  many  causes  to  influence 
opinion,  to  obtain  any  special  unity  of  taste,  or  to 
have  that  strong  harmonious  feeling  which  brought 
about  the  great  schools  of  religious  painting  in  the 
Middle  Ages. 

It  is  the  fashion  amongst  a certain  class  of  artists 
of  the  present  day  to  decry  all  modern  art,  and  to 
seek  for  ancient  examples,  Greek,  Roman,  mediaeval, 
or  Oriental,  on  which  to  found  their  ideas  of  deco- 
rative art  in  the  present  day ; but  I cannot  but 
think  this  arises  from  a feeling  of  shame  at  their 
own  incompetence,  and  a desire  to  slur  over  their 
own  ignorance  by  feeble  attempts  to  copy  the  art 
of  other  countries. 

The  work  that  we  have  to  do  to-day,  is  not  to  be 
content,  as  Lord  Aberdeen  says,  “with  the  timid 
and  servile  hand  of  the  copyist,  but  with  a due 
regard  to  the  changes  of  customs  and  manners,  to 
the  difference  of  climate,  and  the  conditions  of 
modem  society,”  to  adapt  the  art  work  in  our 
houses  so  that  it  be  beautiful,  fitting,  and  suitable. 

Thanks  to  the  great  progress  made  in  the  chief 
arts  of  architecture  and  painting  in  the  last  quarter 
of  a century,  to  the  general  advancement  of  technical 
education  throughout  the  country,  by  the  estab- 
lishment of  the  Government  School  of  Design  at 
South  Kensington,  with  its  numerous  metropolitan 
and  provincial  branches,  and  to  the  great  number 
of  loan  collections  at  home  and  abroad,  there  has 
been  increased  opportunity  of  studying  art  of  all 
kinds,  and  more  especially  of  those  offshoots  of 
architectural  art  which  are  known  generally  under 
the  name  of  “ decorative  arts.” 

The  various  exhibitions  in  this  country  and  on 
the  Continent  in  the  last  few  years  have  exercised 
an  immense  influence  on  the  taste,  not  only  of  the 
public,  but  of  the  workmen  in  all  the  crafts  of 
British  industry,  more  especially  associated  with  the 
industrial  art  of  the  country ; the  innumerable 
beautiful  examples  of  ancient  art  productions  of  all 
countries,  and  the  mass  of  publications  illustrating 
them,  have  set  us  all  to  think  more  of  the  things  of 
everyday  life  in  our  homes,  and  by  their  teaching, 
have  gradually  imbued  all  classes  with  a desire  and 
love  for  beautiful  form  and  colour,  and  a distaste 
for  the  crude  vulgarities  and  hideous  forms  with 
which  we  have  been  for  so  long  content. 

Too  much  praise  cannot  be  given  to  the  Society 
of  Arts,  for  the  conscientious  way  in  which  they 
have  for  long  years  steadily  sought,  by  all  the 
means  in  their  power,  to  foster  and  encourage  the 
cause  of  art  and  science ; from  their  exertions 
and  initiative  have  sprung  up  most  of  the  schools 
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of  practical  art-teaching  throughout  the  country  ; 
and  it  is  but  fair  to  remember  that  this  Society, 
soon  after  its  foundation  in  1754,  set  itself  to  pro- 
mote the  more  intelligent  study  of  science  and  art, 
by  offering  prizes  in  the  classes  of  what  were  then 
called  the  “polite  arts”  of  painting,  drawing,  and 
sculpture ; and,  even  at  this  period,  offered  further 
prizes  for  the  arts  applied  to  industry,  in  patterns 
for  weavers,  calico  printers  and  furniture ; by 
which,  as  evinced  in  the  reports  of  the  Society, 
much  real  good  was  obtained,  and  a manifest  im- 
provement in  design.  As  the  Eoyal  Academy  and 
other  kindred  societies  increased  in  power,  the  arts 
of  painting  and  sculpture  became  more  under  their 
especial  management  and  control,  until  in  1843, 
when  the  late  Prince  Consort — whose  never- 
flagging  endeavours  to  improve  the  domestic  arts 
of  this  country  must  always  earn  for  him  a lasting 
gratitude — became  President  of  the  Society ; and, 
through  his  advice  and  influence,  the  Society  took 
up  the  especial  work  of  developing  the  application 
of  the  Fine  Arts  to  manufactures  ; and  the  outcome 
of  these  efforts  was  to  produce  the  1851  Exhibition, 
and,  at  the  same  time,  conjointly  brought  about 
the  establishment  of  the  earlier  schools  of  design, 
from  which  sprang  the  present  great  school  at 
South  Kensington,  and  the  present  system  of  art 
education. 

In  praising  the  present  schools,  I must  take 
exception  to  some  of  their  teaching.  I cannot  see 
why  it  is  necessary  to  make  students  work  con- 
tinually upon  designs  of  repeated  geometrical  forms 
— in  which  there  is  an  absence  of  all  true  artistic 
feeling — which  are  called  ornamental,  or  in  the 
striving  after  what  has  been  justly  called  “ a mere 
photographic  correctness  in  the  studies,  both  from 
the  flat  and  from  the  round,”  in  which  there  is  no 
beauty  or  life,  and  which  tends  to  engender  a stiff- 
ness and  conventionality  of  treatment  in  all  after- 
work. All  this  is  machinery  work  of  the  hand, 
and  loses  all  trace  of  human  mind  or  thought; 
for  if  art  work  is  worth  anything  at  all,  it  must  be 
not  in  the  production  of  slavish  repetition  of  some 
set  pattern,  but  in  the  skilful  and  artistic  render- 
ing of  ornament,  in  which,  while  it  may  be  neces- 
sary to  keep  up  a certain  line  of  decorative  treat- 
ment, there  shall  be  no  everlasting  sameness  and 
repetition  of  drawing  or  colouring ; the  same  line 
of  scroll  work  may  be  treated  with  some  diversity  of 
colouring  and  drawing,  and  yet  be  as  harmonious, 
in  tone  and  general  effect,  as  the  same  work  con- 
tinued with  exact  repetition  of  form  and  shade. 

I do  not  here  advocate  the  teaching  of  some  of 
our  eccentric  school  of  artists,  if  I may  call 
them  so,  who  hold  that  no  line  or  shade  shall  be 
repeated,  or  that  we  shall  make  our  walls 
“ studies”  in  any  particular  shades  of  colouring. 

Unfortunately,  it  would  seem  that  to  a great  ex- 
tent the  present  opportunities  have  not  brought 
real  life  or  real  pleasure  with  them,  but  have 
worked  out  a fashion — a painted  pretence  and  sham 
— worse  even  than  the  fashion  of  dress ; and  the 
decorative  arts  seem  likely  to  depend  rather  on 
luxury  and  fashion  than  on  any  real  love  of  art. 
Hence  has  arisen  a race  of  so-called  decorators, 
who,  working  with  little  knowledge  and  less  love, 
are,  under  the  name  of  “art  decoration,”  creating 
a fashion  of  design  and  furniture  which  is  worse 
even  than  the  dead  days,  when  people  were  con- 
tent to  see  around  them  the  ugliest  form^,  the 


meanest  designs,  and  the  dreariest  of  colours.  We 
must  have  care  that  so-called  “art  decoration” 
does  not  degenerate  into  the  feeble  prettinesses  of 
ignorant  designers,  into  the  fashion  of  so-called 
“ art  papers,”  or  the  flimsiness  of  furniture  imi- 
tated or  copied  from  J apanese  or  Eastern  examples, 
and  having  no  element  of  real  culture  or  imagina- 
tive power  of  mind,  associated  with  skilful  and 
loving  work  of  hand  and  eye.  Without  doubt 
there  is,  on  the  part  of  the  educated  classes,  a 
desire  to  have  in  every-day  life,  and  in  the  houses 
they  live  in,  furniture  and  decoration  which  shall 
have  some  real  feeling  for  truth  of  construction,, 
beauty  of  form,  and  general  harmony  of  colour. 
But  if  we  are  to  have  decoration,  let  it  be  of  the 
best  kind ; if  we  must  imitate,  let  us  seek  for  the 
best  examples ; and,  above  all,  if  we  are*  able  to 
afford  figure  decoration  of  any  kind  in  our  rooms, 
let  it  be  of  the  best  type,  well  drawn,  treated  as 
flat  decoration,  not  as  easel  pictures,  and  not  quaint 
and  angular  models,  dressed  up  in  varied  ana- 
chronism of  ancient  dress.  The  houses  we  live  in 
are,  after  all,  the  main  teaching  of  our  lives ; and 
I am  confident  that  no  amount  of  outside  teaching 
can  help  forward  the  love  of  beauty  and  truth  in 
form  and  in  colour,  so  much  as  the  proper  and 
decent  arrangement  of  the  rooms  and  belongings 
which  are  continually  before  us. 

While  for  years  past  there  has  been  a revival  in 
all  work,  specially  pertaining  to  ecclesiastical 
decoration  and  furniture,  the  subject  of  house 
decoration,  until  quite  recently,  has  been  signally 
uncared  for.  It  is  unfortunate  that  we  cannot  be- 
content  to  study  the  art  work  of  other  nations 
without  seeking  to  plagiarise  from  it,  or  to  adapt 
its  form  and  colour  in  our  own  manufacturers  and 
designs.  Nothing  can  be  more  beautiful  in  itself 
than  the  art  work  of  India,  China,  and  Japan,, 
whether  applied  to  textile  fabrics,  carved  and 
painted  wood  work,  pottery  or  porcelain,  gold  and 
silver,  or  lacquer  work  ; but  nothing  can  be  more 
atrocious  than  the  imitations  with  which  we  are 
now-a-days  inimdated.  Nothing  can  be  worse 
than  art  at  second-hand,  more  especially  when  the. 
associations  and  feelings  of  the  two  sets  of 
workers,  the  original  and  the  imitators,  are  totally 
different.  In  the  study  of  all  Oriental  art  we  can 
gain  infinite  knowledge  of  skill  and  grace  of  design, 
and  workmanship,  and  power  and  beauty  of  draw- 
ing and  colouring;  but  the  art-workers  of  this 
country  are  no  more  able  to  imitate  these  attri- 
butes, which  we  admire  so  much,  than  they  can 
fly  ; and  when  we  hear  of  rooms  decorated  with 
imitation  Chinese  bamboo  work,  and  tinted  seal- 
ing-wax, red  and  gold,  with  splashes  of  blue  and 
green,  in  imitation  of  Japanese  lacquer,  we  can  only 
regret  that  the  time  and  money  thus  wasted,  in 
fruitless  endeavour  to  obtain  what  at  its  best 
must  be  but  a bad  imitation,  should  not  be  applied 
to  decoration  and  drawing  more  in  keeping  with 
our  own  associations  and  surroundings.  We  may 
receive  a higher  and  better  influence  in  decorative 
taste  by  studying  the  art- work  of  Oriental  nations, 
but  we  can  never  attain  to  any  true  artistio  i 
character  of  work,  by  slavishly  copying  the  design  I 
and  colouring  of  artists  who  worked  under  totally  ' 
different  associations  and  traditions. 

It  was  lamentable  to  notice  in  the  Indian  col-  | 
lection  at  the  last  Paris  Exhibition,  the  numerous  , 
examples  of  mongrel  work,  the  result,  as  Dr.  1 
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Birdwood,  in  his  valuable  hand-book,  says  truly, 
“of  the  influences  on  Indian  art  of  English 
society,  missionary  schools,  schools  of  art,  and 
international  exhibitions,  and  above  all  of  the 
irresistible  energy  of  the  mechanical  productions 
of  Manchester,  and  Birmingham,  and  Paris,  and 
Vienna.”  This  was  especially  noticeable  in  the 
Prince  of  Wales’s  collection,  in  the  way  in  which 
the  native  chiefs  and  princes,  “in  many  instances 
despising  their  own  arts,  had  literal  copies  executed 
in  solid  silver  ” of  the  latest  Birmingham  imita- 
tions of  Indian  pattern  tea-pots,  paper  weights, 
and  centre  pieces. 

Indian  rugs  and  shawls  have  noticeably  degene- 
rated through  the  same  bad  influences ; Cashmere 
shawls  are  no  longer  the  exquisite  productions  of 
the  spontaneous  art  feeling  of  the  Indian  work- 
man, but  are  based  upon  the  “improved  shawl 
patterns  ” which  French  importers  have  laid  before 
them.  The  design  and  colouring  of  the  rugs  and 
carpets  \vhich  are  now  sent  over,  have  been 
materially  damaged  by  the  Government  practice  of 
making  the  prisoners,  in  their  Indian  jails,  enter 
upon  the  lucrative  trade  of  carpet  making,  and 
thus,  to  a great  extent,  extinguishing  the  caste 
weavers,  wnth  whom  has  perished,  let  us  hope  not 
for  ever,  the  local  traditions  of  their  art.  The 
carpets  thus  made  are  poor  in  quality,  compared 
with  the  old  examples,  and  the  colours  and 
patterns  are  crude  and  bad. 

To  quote  Dr.  Birdwood  again : — 

“ Of  late  years  the  shop-windows  of  Begent- street 
and  Oxford -street  have  been  filled  with  electrotype  re- 
productions of  Burmese,  Cashmere,  Lucknow,  Cutch, 
and  Madras  silver  and  gold  work,  along  with  Man- 
chester, Coventry,  and  Paisley  imitations  of  Indian 
chintzes,  kincobs,  and  shawls.  This  is  simply  to  deprave 
and  debase  Enghsh  manufactures  and  Enghsh  taste. 
No  people  have  a truer  feeling  for  art  than  English  men 
and  women  of  all  classes,  or  purer  elements  of  a national 
decorative  style  and  methods ; and  the  right  and  fruitful 
use  of  looking  at  superb  examples  of  Indian  jewellery, 
tapestries,  and  pottery,  is  not  to  make  hteral  copies  of 
them,  but  to  kindle  the  sense  of  wonder  and  imagination 
in  us  to  nobler  achievements  in  our  indigenous  and 
industrial  arts.” 

It  is  impossible  to  slavishly  copy  the  distinct 
and  indigenous  varieties  of  Oriental  decorative  arts 
with  any  satisfaction  in  the  decorative  work  of 
this  country,  although  it  is  quite  possible  to  learn 
much  from  their  exquisite  design  and  treatment, 
and  to  use  and  adopt  (as  I shall  hereafter  de- 
scribe) some  of  their  work  in  the  decorative  and 
ornamentation  of  our  own  homes. 

If  a man  may  be  judged  by  the  friends  he  has, 
surely  much  more  so  may  his  artistic  culture  and 
love  of  beauty  be  arrived  at  by  the  nature  of  the 
things  with  which  he  surrounds  himself  in  his  home. 
It  is  unfortunately  true  that,  in  many  houses, 
we  still  find  decoration  and  furniture  in  which  there 
is  no  element  of  beauty,  in  which  costliness  and 
vulgarity  seem  to  run  together,  while  some  of  the 
modem  teachers  mn  into  eccentricity  and  grotesque- 
ness of  design  and  colouring,  forgetting  that  in 
art,  as  in  every-day  life,  eccentricities,  either  of 
design  or  colouring,  are  to  be  avoided,  and  that, 
as  in  the  well-dressed  woman  of  our  acquaintance, 
so  in  all  art  decoration,  we  should  be  able  to  see 
general  harmony  and  simplicity  of  effect,  in  which 
there  shall  be  no  glaring  patterns  or  colours. 


The  fittings,  hangings,  and  general  furniture  of 
a room  should  not  only  be  fitting  and  suitable  for 
their  various  uses,  but  in  harmony  with  the  general 
decoration  of  the  walls,  and  this  decoration  should 
depend  not  upon  any  fashion  or  style,  but  on  the 
general  appreciation  and  adoption  of  colour  and 
beauty  of  form,  and  withal  ensuring  a home-like 
feeling,  made  more  beautiful  and  interesting  by  the 
imaginative  taste  and  daily  art  education  of  those 
who  live  in  our  homes. 

Depend  upon  it,  the  decoration  of  our  houses  is 
not  a mere  thing  of  fashion,  but  a constant  recur- 
ring pleasure,  and  beyond  all  this,  to  a great  extent, 
the  absolute  art  education  of  all  who  dwell  within 
or  visit  us  in  our  homes. 

Since  the  latter  days  of  the  Eenaissance,  when 
practically  set  in  the  decadence  and  fall  of  all  real 
art,  there  have  been  sundry  fashions  in  architecture, 
painting,  and  decoration  which  have  had  a short 
and  fitful  life,  giving  way,  like  all  fashions  which 
are  grounded  on  no  love  or  real  feeling,  to  the 
caprice  and  taste  of  the  last  new  comer.  From  the 
end  of  the  sixteenth  century  we  have  gone  through 
many  phases,  from  Classic  to  Gothic,  and  from 
Gothic  to  Queen  Anne.  We  had  for  a long  period 
an  affectation  of  a classic  taste,  when  the  decoration 
of  Pompeii  was  imitated  ad  nauseam,  but  without 
understanding  or  knowledge  of  the  principles  of 
the  art ; the  walls  were  overladen  with  heavy 
colouring  and  gilding ; and  in  furniture,  comfort 
and  utility  were  sacrificed  to  classic  forms.  To 
quote  a late  writer  on  art : — “ Furniture,  fire-irons, 
teapots,  and  the  various  objects  of  daily  domestic 
use,  made  after  the  manner  of  the  ancients,  could 
scarcely  be  turned  to  their  legitimate  purposes, 
however  well  adapted  they  may  have  been  to  the 
sacrifices  of  a Greek  or  Eoman  temple.  Chairs  and 
sofas  strictly  made  upon  the  model  of  the  sella 
curulis  and  the  bronze  hiselUum,  might  have  been 
comfortable  in  the  Forum,  but  w'ere  execrable  in 
the  drawing-room.  We  were  at  last  driven  out  of 
the  Classic;  we  could  neither  eat,  drink,  nor  sit  in 
comfort.” 

Then  came  the  Gothic  revival,  and  in  furniture 
we  exchanged  the  curule  chair  for  the  “narrow 
seats  and  the  knobby  backs,”  not  more  comfortable- 
or  pleasant  to  our  persons  than  the  ancient 
“ sedilia  ; ” nor  can  much  be  said  for  the  carved 
cabinets,  ponderous  sideboards,  and  imitation 
mediaeval  furniture,  constructed,  of  course,  “on 
unexceptionable  authority,  after  the  true  fashion 
of  our  ancestors.”  And  now  has  set  in  a fashion 
dedicated  to  her  most  sacred  Majesty  Queen 
Anne,  a fashion  which  has  developed  much 
of  really  good  art  character,  and  which,, 
after  all,  jjroperly  applied,  is  really  bringing 
us  back  to  old  English  work.  Amongst  the. 
more  educated  professors  of  the  style,  we  find  at 
present  many  pretty  conceits  which  are  not  worthy 
of  the  name  of  art ; but  we  also  find  good  construc- 
tion and  carefulness  of  design,  which  we  may  hail 
as  forerunners  of  better  times,  and  more  artistic 
work.  It  is  but  fair  to  say  that  to  Messrs.  Street, 
E.A.,  E.  W.  Godwin,  W.  Burges,  P.  Webb,  Norman 
Shaw,  B.A.,  and  other  architects,  and  to  Messrs. 
Morris  and  Co.,  Messrs.  Grace,  Messrs.  Gillow, 
Messrs.  Jackson  and  Graham,  Messrs.  Jeffrey,  and 
other  well-known  firms,  much  praise  is  due  for 
their  efforts  in  the  cause  of  artistic  design  in 
decorative  hangings  and  furniture. 
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I do  not  intend  to  treat  my  subject  from 
any  point  of  view  in  which  money  is  no 
object,  but  to  endeavour  to  show  that  good 
artistic  work  may  he  done  as  reasonably  as 
bad  work,  and  that  beauty  of  form,  colour,  and 
design  may  be  as  economically  applied  to  house 
decoration  and  furniture,  and  with  infinitely  more 
satisfaction,  than  the  vulgar  hangings  and  com- 
monplace furniture  to  which  we  have  for  so  many 
years  been  accustomed. 

In  these  days  of  luxury  and  artistic  proclivities, 
large  sums  of  money  are  spent  upon  internal  deco- 
ration and  furniture,  without  much  idea  of  taste  or 
common  sense ; money  is  frittered  away  in  pre- 
tentious extravagance,  in  the  shape  of  gaudy 
decoration,  or  elaborately  carved  and  inlaid  furni- 
ture, and  hangings  of  most  expensive  character, 
which  have  little  or  no  real  claim  to  be  called 
artistic  or  beautiful ; a profusion  of  elaborate  orna- 
ment is  recklessly  thrown  upon  the  walls  and 
ceilings,  without  knowledge  and  without  taste. 
In  olden  days,  good  art  did  not  mean  pro- 
digahty  of  colouring,  and  endless  covering  of 
wall  or  ceiling  space,  with  pattern  work  in  various 
•■colours,  but  was  made,  as  a rule,  consistent  with 
the  requirements  and  associations  of  the  period, 
-whether  in  domestic  or  religious  life;  nowadays 
we  are  too  apt  to  be  content  to  accept  the  dogmas 
of  a particular  school  as  correct  and  infallible,  and 
to  forget  that  the  true  art  decoration  of  houses  is 
not  to  be  made  up  of  fashionable  wall  papers,  or 
furniture  made  after  a particular  pattern,  but  is 
dependent  upon  the  smaller  surroundings  and 
articles  of  daily  use.  Nor  is  extravagance  of  cost 
necessary  for  the  fitting  up  of  our  houses,  for  I 
hold  that  furniture  of  thoroughly  good  art  design, 
comfortable  in  shape,  and  good  in  workmanship, 
may  be  made  without  any  extravagant  outlay,  and 
that  plain  polished  or  painted  deal  furniture,  of 
really  good  design,  is  better  than  all  the  elabora- 
tion of  Chippendale  fretwork  or  Queen  Anne  orna- 
mentation. The  pretentious  imitation  of  old  work 
in  furniture  is  in  every  way  to  be  condemned  ; and 
I cannot  but  quote  here  the  words  of  M.  Violet  le 
Due,  who,  in  his  “ Mobilier  Frangaise,”  says, 
speaking  of  modern  work  generally — 

“Amongst  all  these  cheap  splendours  of  false  tast® 
and  false  luxury,  we  are  delighted  when  we  find  a sea^ 
really  well  made,  a good  oak  table  thoroughly  strong 
on  its  legs,  woollen  curtains  which  really  look  hke  wool, 
a comfortable  and  solid  chair,  a cupboard  which  opens 
and  shuts  well,  showing  us  inside  and  out  the  wood  it 
is  really  made  off,  and  the  obj  ect  for  which  it  is  intended ; 
let  us  hope  for  a return  to  those  healthy  ideas,  and  that 
in  the  making  of  furniture,  as  in  everything  else,  we 
iua}'  come  to  understand  that  true  taste  consists  in  ap- 
pearing that  which  one  is,  and  not  that  which  one  would 
wish  to  be.” 

I can  conceive  nothing  more  terrible  than  to  be 
doomed  to  spend  one’s  life  in  a house  furnished 
after  the  fashion  of  twenty  years  ago.  Dull 
monotonous  walls,  on  which  garish  flock  papers,  of 
the  vulgarest  possible  design,  stare  one  blankly  in 
the  face,  with  patches  here  and  there  of  accumu- 
lated dirt  and  dust,  or  the  even  worse  monstro- 
sities of  imitation  moiree  silk,  with  bunches  of  gilt 
flowers  tied  up  with  gilt  ribbons,  and  running  in 
symmetrical  lines,  all  carefully-sized,  like  soldiers 
on  parade.  Of  course,  if  the  flock  paper  be  red, 
we  had  red  curtains  hung  on  to  a gigantic  pole, 


like  the  mast  of  a ship,  blossoming  out  at  the  ends 
into  bunches  of  flowers  or  turned  finials,  like 
enormous  hyacinth  bulbs  in  water.  Of  course 
the  curtains  trailed  some  feet  on  the  floor,  and, 
when  not  taken  possession  of  by  the  pet  dog  or 
cat,  became  the  receptacle  for  dust  and  dirt,  or  the 
hiding  place  of  the  remains  of  some  pet’s  dinner. 
The  chairs  were  covered  with  red  stuff  of  some 
kind ; the  table  had  a red  cloth,  printed  all  over 
with  elegant  designs  of  flowers  in  black,  in 
impossible  positions  ; the  carpet  also  was  probably 
of  some  gaudy  colour  and  pattern,  covering  the 
whole  room  with  a sprawling  pattern  of  gigantic 
flowers;  the  furniture  of  the  stiffest  possible  kind; 
rows  of  chairs,  seemingly  propped  up  against  the 
wall  in  straight  lines,  not  to  task  over  much  the 
bandy-curved  legs  which  bore  them,  the  so-called 
shaped”  backs  cut  cross-grain  of  the  wood,  so  as  to 
snap  sharp  off  with  any  extra  weight ; an  enormous 
glass  over  the  miserably  ugly  mantel-piece,  in  a still 
more  enormous  gold  frame,  with  bits  of  cast  plaster 
ornament,  also  gilt,  stuck  on  like  bats  and  rats  on 
a barn  door,  and  like  them,  showing  signs  of  decay 
and  decomposition ; a so-called  sideboard,  with  a 
drawer  in  the  middle,  a cupboard  on  each  side,  and 
another  enormous  glass  over  head.  In  the  drawing- 
room, we  had  the  same  kind  of  monotony,  only, 
perhaps,  in  a different  colour ; a green  carpet,  with 
peaceful  lilies  intertwining  with  each  other  ; a 
hearthrug,  with  a Bengal  tiger  ill  at  ease,  with  his 
back  to  the  fire,  and  his  face  to  the  lilies ; and  a 
footstool,  covered  with  Berlin  wool,  representing 
the  pet  dog  of  the  period,  very  much  astonished  at 
his  proximity  to  the  aforesaid  tiger ; green  curtains, 
with  a Greek  fret  or  honeysuckle  border  in  gold  ; a 
gigantic  valance,  with  deep  fringe  worked  into 
knots  over  turned  wood  beads  ; furniture  covered 
with  work  of  crude  colours,  marriage  offerings  to 
our  fathers  and  mothers;  chairs  so  lightly  con- 
structed that  you  could  never  be  safe  upon  them  ; 
couches  that  you  could  not  lie  comfortably  upon ; 
tables  with  legs  twisted  and  turned  into  impossible 
shapes  ; occasional  chairs,  which  were  well  named, 
because  they  would  never  stand  for  the  purposes 
they  were  intended,  except  very  occasionally  indeed ; 
and  the  whole  arrangements  of  the  room  stiff, 
formal,  and  uninviting ; the  worsted  work  and 
the  silk  or  rep  covering,  tied  up,  as  a rule,  in 
dingy  linen  covers,  and  a general  air  of  discomfort 
and  unsociability.  Who  can  wonder  that  people 
lived  but  little  in  their  drawing-rooms.  If  there 
was  a bit  of  colour  on  the  walls,  nine  times  out  of 
ten  it  was  of  the  tea-tray  character,  a brilliant 
illumination  of  Vesuvius  as  it  would  probably 
appear  at  a pantomime,  and  not  in  reality  ; a few 
family  portraits,  whose  particular  merits  were  spoilt 
by  the  painting,  and  everything  miserable  and 
unartistic  ; so  that  when  you  got  up  the  staircase, 
with  its  walls  made  cold  and  dingy  by  blocks  of 
imitation  marble,  if  one  had  any  taste  at  all,  the 
very  appearance  and  tone  of  the  room  almost  cowed 
one  into  silence,  or  froze  one  into  mere  common- 
placeness. 

Vexatio  dot  intellectum^  and  it  is  not  to  be  sup- 
posed that  any  true  knowledge  of  decoration,  and 
real  feeling  for  things  artistic,  can  be  obtained  all 
at  once  ; it  is  only  by  a constant  study  of  nature, 
and  of  the  really  beautiful  things  of  art,  that  the 
eye  becomes  educated  to  understand  and  appreciate 
beauty  of  form,  outline,  and  colour.  Foremost 
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in  the  very  rudiments  of  real  art,  it  must  be  borne 
in  mind  that  absolute  truth  must  be  the  foundation 
of  all  good  work,  that  all  ornament  should  consist 
of  the  enrichment  of  the  real  construction  of  the 
building,  that  this  should  in  itself  be  beautiful, 
and  that  decoration  itself  should  not  be  constructed 
for  mere  purposes  of  show  and  effect,  and  should 
possess  in  itself  fitness,  proportion,  and  harmony 
of  design  and  colouring. 

SpeaMng  of  our  houses,  the  late  Mr.  Owen 
Jones,  in  his  “ Grammar  of  Ornament,”  truly  says : 
— “Architecture  is  the  material  expansion  of  the 
wants,  the  faculties,  and  the  sentiments  of  the  age 
in  which  it  is  created,”  and  “ the  decorative  arts 
should  possess  fitness,  proportion,  and  harmony,” 
so  as  to  bring  about  that  proper  and  necessary 
“ repose  which  the  mind  feels  when  the  eye,  the 
intellect,  and  the  affections  are  satisfied.” 

If  we  examine  any  of  the  work  of  past  ages, 
either  in  textile  fabrics,  furniture,  or  decoration, 
we  shall  see  that  truth  and  fitness  in  design  and 
construction,  and  harmony  in  colour  and  arrange- 
ment, are  carefully  carried  out ; that  there  is  no 
sham  or  imitation,  but,  so  far  as  practicable,  the 
work  is  essentially  real  and  true.  To  carry  into 
our  houses  the  shadow  of  unreality,  by  graining 
or  marbling  in  imitation  of  the  real  materials,  by 
giving  to  cast  iron  the  semblance  of  wrought,  by 
putting  up  papers  painted  to  represent  various 
woods,  tiles,  or  marble,  is  simply  teaching  a lie, 
and  asserting,  in  the  worst  possible  taste,  the  sem- 
blance of  a truth  which  does  not  exist  ; and 
when  the  best  graining  or  marbling  in  the  world 
is  done,  it  is  but  a miserable  satire  on  the  real 
material.  All  striving  after  imitation  and  un- 
reality is  utterly  at  variance  with  good  taste,  in 
decoration  as  in  life.  I do  not  wish  to  enter  into 
the  moral  aspect  of  the  matter,  but  the  words 
from  the  chapter  on  “ Moral  Influences  of  the 
Dwelling,”  in  the  “Recreations  of  a Country 
Parson,”  seem  here  singularly  appropriate.  Speak- 
ing of  our  homes,  the  author  of  this  charming 
httle  book  says  : — 

“I  think  it  is  now  coining  to  be  acknowledged  by 
most  rational  beings,  that  houses  ought  to  be  pretty  as 
well  as  healthy,  and  that  houses,  even  of  the  humblest 
class,  may  be  pretty  as  well  as  healthy.  By  the 
Creator’s  wise  arrangement,  beauty  and  art  go  together ; 
the  prettiest  house  will  be  the  healthiest,  most  convenient, 
and  most  comfortable ; and  I am  persuaded  that  great 
moral  results  follow  from  people’s  houses  being  pretty 
as  well  as  healthy.  * * * it  makes  an  educated  man 

domestic ; it  makes  him  a lover  of  neatness  and  accuracy, 
* * * Taste  costs  nothing.  If  you  have  a given 
quantity  of  building  materials  to  arrange  in  order,  it  is 
just  as  easy,  and  just  as  cheap,  to  arrange  them  in  a 
tasteful  and  graceful  order  of  collocation,  as  in  a task- 
less, irritating,  offensive,  and  disgusting  one.  * * * 

And  in  this  aesthetic  age,  when  there  is  a general  de- 
mand for  greater  beauty  in  all  physical  apphances ; when 
we  are  getting  rid  of  the  vile  old  willow  pattern  ; when 
bedroom  crockery  must  be  of  graceful  form  and  embellish- 
ment ; when  grates  and  fenders,  chairs  and  couches, 
window  curtains  and  carpets,  oilcloth  for  lobby  floors, 
and  paper  for  covering  walls,  must  aH  be  designed  in 
conformity  with  the  dictates  of  an  elaborate  taste,  it  is 
not  too  much  to  hope  that  the  day  will  come  when  every 
human  dwelling  that  shall  be  built,  shall  be  so  built 
and  so  placed  that  it  shall  form  a picture,  pleasant 
to  all  men  to  look  at.” 

I am  quite  sure  that  all  things  that  show  what 
they  really  are,  and  do  not  pretend  to  be  some- 


thing else,  are  in  the  end  best  and  cheapest.  It 
may  be  said  that,  within  the  last  few  years,  the 
public  have  had  little  or  no  chance  of  getting  rid 
of  vulgar  designs  in  wall  hangings,  curtains 
carpets,  and  furniture,  and  that  if  they  wanted  to 
obtain  better  work,  the  cost  of  purchasing  real 
Indian  or  Persian  rugs,  or  of  having  furniture 
designed,  was  utterly  beyond  their  means ; and 
with  every  desire  to  see  better  work  in  their  houses, 
the  knowledge  and  taste  of  the  manufacturers  of 
the  various  objects  were  so  limited,  that  they  were 
content  to  keep  to  the  old  patterns,  or  to  put 
forth  others  which  were  equally  vulgar  and  com- 
monplace.  For  long  years  we  have  been  content 
to  have  the  furniture  and  fittings  of  our  houses 
unartistic  and  commonplace,  and,  as  Mr.  Eastlake 
says  in  his  very  useful,  and  well- written  book  on 
“ Household  Taste,”  this  commonplaceness  “per- 
vaded and  vitiated  the  judgment  by  which  we 
were  accustomed  to  select  and  approve  the  objects 
of  every-day  use  in  our  houses.  It  crossed  our 
path  in  the  Brussels  carpet  of  our  drawing-rooms  ; 
it  was  about  our  beds  in  the  shape  of  gaudy 
chintz ; it  compelled  us  to  rest  on  chairs  and  sit  at 
tables  which  were  designed  in  accordance  with  the 
worst  principles  of  construction,  and  invested  them 
with  shapes  confessedly  unpicturesque.  It  sent  us 
metal  work  from  Birmingham  which  was  as  vulgar 
in  form  as  flimsy  in  execution.  It  decorated  the 
finest  modern  porcelain  with  the  most  objection- 
able character  of  ornament.  It  lined  our  walls 
with  silly  representations  of  vegetable  life,  or  with 
a mass  of  uninteresting  diaper.  It  bade  us.  in 
short,  furnish  our  houses  after  the  same  fashion 
as  we  dress  ourselves,  and  that  is  with  no  more 
sense  of  beauty  than  if  art  were  a dead  letterd’ 
This  utter  want  of  taste,  and  general  love  of  mere-' 
tricious  and  vulgar  show,  ramified  through  every- 
thing, from  the  art  of  architecture,  to  the  meanest 
object  of  every-day  use.  What  wonder  then  that 
there  was  little  appreciation  of  art  or  taste,  or  any 
refinement  of  culture  or  feeling,  and  that,  while  in 
other  countries  art-manufacture  of  all  kinds  was 
infinitely  superior,  our  own  productions  were 
utterly  thrown  into  the  shade,  and  art  in  domestic 
life  was  almost  a thing  unknown. 

In  decoration  and  furniture  the  great  aim  of  tht; 
designer  should  be  simplicity  and  appropriateness  of 
form  and  design,  with  harmony  of  colour,  and  to 
show  that  the  cheapest  and  commonest  tMngs 
need  not  be  ugly,  and  that  truth  in  art  and  design 
need  not  of  necessity  involve  costliness  and  lavish' 
expenditure.  Fitness  and  absolute  truth  are 
essential  to  all  real  art,  and  be  it  remembered  that 
“design  is  not  the  offspring  of  idle  fancy;  it  1 
the  studied  result  of  accumulative  observation  and 
delightful  habit;”  and  by  a careful  regard  to  this, 
we  may  make  our  homes  and  habitations,  if  not 
absolutely  shrines  of  beauty  and  good  taste,  at 
least  pleasant  places,  where  the  educated  eye  may 
look  around  without  being  shocked  and  offended 
by  gross  vulgarity  and  gaudy  commonplaceness. 

It  fell  to  my  lot  to  have  to  review  very  many  of 
the  exhibits  in  the  last  Paris  Exhibition  of  trades 
specially  cognate  to  art,  and  I consequently  had  to 
examine  more  closely  than  I otherwise  should  have 
done  into  the  various  articles  of  every  day  use,  as 
to  their  design,  workmanship,  and  cost,  and  I am 
bound  to  say  that,  although  there  was  much  that 
showed  enormous  progress  in  art  design  and  skilled 
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workmansiiip,  I found  little  or  nothing  whicli,  to 
my  mind,  in  any  way  solved  the  all-important 
problem  of  providing  really  good  and  artistic 
furniture  at  a moderate  cost,  so  that  it  might  be 
within  the  reach  of  all  classes  of  the  community. 
There  is  no  real  reason  why  painted  and  varnished 
deal,  or  other  soft  wood,  furniture  should  not  be 
made  at  a cost  within  the  means  of  all.  Messrs. 
Morris  and  Co.  have  designed  an  excellent  chair 
in  stained  wood,  comfortable,  and  artistic,  although, 
ipsrhaps,  somewhat  rough  in  make,  for  9s.  9d. ; and 

h-ave  seen  buffets  and  book-cases  made  in  deal  at 
the  cost  of  a few  pounds  which  look  well,  and 
answer  the  purposes  for  which  they  are  required. 

There  are  innumerable  examples  of  cotton  and 
chintz  of  excellent  colouring  and  pattern,  which 
can  be  bought  for  a few  shillings  a yard,  and  well 
designed  and  drawn  papers  at  a mere  nominal 
cost,  compared  with  the  expensive  French  imita- 
tion silk  and  gold  examples  of  a few  years  back  ; 
and  plain  painted  furniture,  of  good  form  and 
appropriate  design  and  arrangement,  which  can 
be  obtained  from  almost  any  real  good  upholsterer, 
in  place  of  the  more  elaborate  polished  mahogany 
erections  with  which  we  have  so  long  been  familiar. 
Good  Oriental  rugs  can  be  purchased  for  small 
sums,  and,  in  combination  with  painted  floors  or 
India  matting  bordering,  can  be  made  to  cover  the 
floor  spaces  of  our  rooms  quite  as  inexpensively  as 
R Brussels  or  Wilton  carpet  laid  all  over  the  room. 

For  more  than  a hundred  years,  the  fashion  of 
furniture,  like  that  of  the  master  art  of  architec - 
ture,  has  been  continually  changing,  and  from 
time  to  time  we  have  had  works  which  have  either 
been  adapted  or  imitated  from  ancient  Greek  or 
Homan  examples,  or  in  later  years  have  based 
their  form  and  shape  on  mediaeval  specimens, 
degenerating,  as  a rule,  into  vulgar  and  meretri- 
cious commonplaces,  in  which  seeming  quaintness, 
stiff  angularities,  and  eccentric  and  uncomfortable 
cutting  and  projections,  did  duty  for  the  more 
elaborate,  although  equally  uncomfortable,  finish- 
ing of  the  real  work.  The  age  of  Batty  Langley 
produced  furniture  as  false  and  meretricious  in 
taste  as  the  rooms  it  was  designed  to  fill.  The 
later  rococo  period  of  -Italian  work,  in 

which  compo  was  made  to  do  duty  for  real  stone, 
and  whole  rows  of  houses  were  erected  in  the  most 
approved  forms  of  vulgar  commonplaceness, 
brought  back  the  vulgarity  and  senseless  imitation 
of  the  worst  period  of  French  upholstery.  In  still 
later  days,  arose  the  fashion  of  so-called  mediseval 
furniture  made  to  fall  in  with  the  revival  of 
Gothic  architecture,  but  based  on  no  real  know- 
ledge of  the  actual  specimens  of  the  furni- 
ture of  the  Middle  Ages,  which,  with  all  its 
elaborateness  and  richness  of  design  and  materials, 
and  all  its  gorgeousness  of  colouring,  would  be  no 
more  suited  to  the  domestic  life  and  habits  of  the 
nineteenth  century,  than  the  cramped  and  ill- 
arranged  smaller  houses  of  the  Middle  Ages,  as 
shown  by  the  examples  still  remaining  to  us, 
would  be  suited  to  the  wants  and  requirements  of 
present  times.  If  not  an  age  of  luxury,  the 
nineteenth  century  is  essentially  one  of  comfort ; 
and  the  tile-pavements,  with  sweet  scented  straw 
or  heath  strewn  upon  them,  the  divans  and  wall 
benches,  the  ingeniously  carved,  but  withal  un- 
comfortable, chairs  and  tables,  the  walls  hung 
with  rich  carpets  or  tapestry,  are  totally  unsuited 


to  modem  wants  and  ways  of  living.  In  the* 
eighteenth  century  the  work  of  the  upholsterers  in 
England  was  much  influenced  by  the  designs  of 
Chippendale,  Sheraton,  Adams,  and  Pergolesi; 
and  in  these  we  find  as  a rule  general  utility  and 
comfort,  combined  with  skill  and  delicacy  in 
design  and  excellency  of  workmanship. 

So  far,  the  present  fashion  of  architecture  has 
caused  us  to  hark  back  to  the  work  of  these 
designers  ; and  in  much  of  the  furniture  of  the 
present  day  their  influence  is  clearly  shown. 

In  furniture,  as  in  almost  everything  else  in  the 
last  two  centuries,  there  have  been  frequent 
changes  of  fashion,  depending  rather  upon  the 
caprices  than  the  absolute  necessities  of  society. 
In  early  days,  when  our  ancestors  were  compelled 
to  hold  their  own  by  force  of  arms,  to  shut  them- 
selves up  in  strongly  built  and  fortified  castles, 
and  were  of  a necessity  compelled  to  be  ready  to 
flee  from  the  successful  raids  of  hostile  forces,  the 
principal  furniture  consisted  of  chests,  and  many  a 
massive  iron-bound  box,  which  although  made  to 
defy  all  attempts  to  open,  must  yet,  in  the  days 
when  carriages  were  of  the  clumsiest  character, 
have  been  somewhat  hard  to  move.  After  these 
days,  to  quote  M.  Jacquemart : — 

“ By  degrees,  as  public  security  increased  and 
society,  growing  more  condensed,  found  support  in  its 
legal  organisation,  ease  began  to  develop  itself,  and 
with  it  luxury,  that  innate  want  of  intelligent  races, 
who  require  the  satisfaction  of  the  eye  in  proportion  to 
the  enlightment  of  the  mind.  Strictly  speaking,  there- 
fore, it  was  not  until  after  the  strifes  of  the  Middle  Ages 
that  fm’niture,  such  as  we  understand  it  in  our  day, 
could  have  existed,  that  is,  an  assemblage  of  objects 
placed  in  the  principal  divisions  of  habitation,  to  satisfy 
the  different  requirements,  and  present  at  the  same  time 
an  agreeable,  elegant,  and  even  splendid  appearance.” 

It  is  curious  to  notice  how  much  furniture, 
like  architecture,  speaks  in  plain  language  the 
history  of  a country  ; and  as  nations  increased  in 
wealth  and  civilisation,  the  luxury  and  gorgeous- 
ness  of  their  furniture  increased  ; while  the  design 
and  form  of  many  of  the  pieces,  to  a great  extent, 
marked  the  customs  and  forms  of  the  particular 
people.  The  “triclinium”  of  three  seats  of  the 
Eomans,  marked  the  late  Oriental  fashion  of 
reclining  at  meals.  The  ancient  Greeks  and  Homans, 
moreover,  divided  their  household  furniture  into 
various  heads ; first,  the  articles  devoted  to  domestic 
religious  sacrifices  ; secondly,  the  ornaments 
worn  on  solemn  festivals  by  the  women,  who,  in 
those  days,  were  placed  immediately  after  the  gods  ; 
and  then,  in  rotation,  the  sacred  robes  and  mili- 
tary armour  of  the  men,  the  looms  and  spinning 
wheels,  cooking  utensils,  and  the  various  services 
of  plate  or  porcelain,  which  were,  even  as  now, 
divided  into  those  for  general  use,  and  those  for 
grand  occasions.  The  chairs  used  by  the  Greeks 
were  elegant  in  form  and  graceful  in  design,  and  of 
materials  varying  in  costliness  according  to  the 
means  of  the  owner ; in  the  examples  shown  on 
ancient  gems  and  bassi-relievi,  we  see  the  straight- 
backed  chair,  or  the  thrones  of  their  gods,  all  more 
or  less  like  the  high-backed  chairs  of  the  Eliza- 
bethan period. 

I must  be  forgiven  if,  as  an  architect,  I regret 
that  in  these  days  the  designing  of  furniture  is,  as 
a rule,  handed  over  to  the  upholsterer,  and  that 
the  houses  we  build  are  oft  times  filled  with  articles 
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incongruous  in  design,  bad  in  taste,  and  utterly 
commonplace  and  uncomfortable.  This  criticism 
does  not  apply  to  some  of  our  principal  manu- 
facturers, who  have  striven  to  lead  the  public 
into  more  artistic  thoughts,  and  have  provided  for 
them  work  which  is  at  once  good  in  design  and 
treatment,  graceful  and  pleasant  in  form,  and 
finished  in  the  highest  possible  way,  both  as 
regards  artistic  character  and  skill  of  handicraft. 
But  these  gentlemen,  like  other  artists,  have  a cloud 
of  imitators,  whose  works  are  set  forth  as  of  “ old 
English,”  “ Queen  Anne,”  or  some  other  special 
and  equally  applicable  period  or  fashion,  and 
which,  while  aiming  to  be  cheap,  are  equally 
commonplace  and  nasty,  and  are  filled  with 
carvings  of  the  most  execrable  character,  or  some 
miserable  painted  daubs,  bad  in  drawing  and  in 
colour,  which  are  made  to  do  duty  as  panels,  and  are 
set  forth  as  high  art ; and  from  their  gaudiness— or, 
if  you  like  it  better,  eccentricity  of  design — com- 
mends themselves  to  those  whose  taste  is  not  of  the 
highest  kind,  but  whose  ambition  to  possess  gaudy 
finery,  and  something  to  show  off,  is  great  and 
insatiable. 

The  various  discoveries  of  the  paintings  on  the 
walls  of  buildings  at  Thebes  and  neighbouring  dis- 
tricts, and  at  Pompeii  and  Herculaneum,  give  us 
a very  fair  idea  of  the  furniture  of  ancient  Egypt 
and  Italy.  The  Egyptians  undoubtedly  had 
handsome  inlaid  seats  of  various  kinds,  made  of 
ebony  and  other  rare  woods,  and  often  covered  with 
rich  stuffs,  sometimes  with  leather,  fancifully 
decorated.  The  legs  were  carved  into  the 
resemblance  of  those  of  animals,  and  sometimes 
would  seem  to  be  solid,  and  painted  with  figures  of 
captives,  indicating  a degrading  position.  The 
pillows  would  seem  to  have  been  of  wood  hollowed 
for  the  head ; the  tables  were  of  all  forms, 
generally  circular,  as  being  more  social  and  com- 
fortable ; and,  so  far  as  we  can  ascertain,  the 
furniture  of  ancient  Egypt  was  more  or  less  like 
that  of  the  present  day,  while  modern  Egypt  is 
content  to  have  an  Oriental  form  of  arrangement, 
in  which  low  divans  and  mats  form  the  principal 
items. 

In  the  sixtenth  century,  furniture  practically 
became  more  solid  and  less  moveable,  and  from  this 
period  dates  the  designing  and  making  of  elaborate 
inlaid  and  carved  furniture  of  every  description, 
until,  in  the  time  of  Louis  XIV.,  was  inaugurated, 
so  to  speak,  an  age  of  pomp  and  luxurious  magnifi- 
cence in  all  articles  of  furniture  and  decoration, 
gradually  leading,  as  all  such  work  as  a rule  leads, 
to  the  whimsical  extravagance  and  ugliness  of 
form,  and  to  the  costliness  of  metal  chasing  and 
elaborately  gilt  bronze  decoration,  known  generally 
under  the  name  of  its  inventor,  “ Buhl,”  in  which, 
while  we  cannot  but  admire  the  exquisite  work- 
manship and,  in  many  instances,  beautiful  and 
spirited  conception  and  design,  there  is  little  of 
real  use  or  homelike  character.  In  later  days,  we 
see  a return  to  the  purer  work  of  the  Renaissance, 
simplicity  and  delicacy  in  design  and  orna- 
ment ; and,  in  the  seventeenth  century,  the  use  of 
porcelain  of  Oriental  design  and  make  was  largely 
employed,  until,  under  Louis  XVI.,  the  beautiful 
porcelain  plaques  of  Sevres  were  substituted  for 
Oriental  panels,  and  the  delicate  colouring  and 
exquisite  painting  of  these,  intermingled  with 
exqiiisite  veneerings  of  various  coloured  woods,  and 


the  finely  wrought  bronze  work,  beauteously  gilt, 
worked  out  with  great  beauty  of  design  and 
general  harmony  of  treatment.  About  this  time 
were  made  many  of  those  marquetry  cabinets, 
in  which  various  woods  were  skillfully  inlaid  in 
endless  designs  and  shapes.  All  this  kind  of  furni- 
ture had  in  its  particular  style  great  beauty  and 
charm,  but  it  was  eminently  costly,  and,  as  a rule, 
all  modern  imitations  lose,  from  want  of  skill  of 
handicraft,  and  power  of  decorative  design  and 
treatment,  all  character,  and  are  like  the  mediaeval 
examples  of  Wardour- street,  things  to  be  avoided 
rather  than  encouraged  or  sought  after. 

I have  thus  briefly  sketched  out  the  history  of 
furniture  with  no  idea  of  suggesting  its  influence 
upon  our  modern  work,  in  which  different  necessi- 
ties and  different  habits  require  different  treat- 
ment. In  my  future  lectures,  I propose  to  offer 
suggestions  for  the  economical  treatment  of  decora- 
tion and  furniture,  and  the  adaptation  of  both  to 
modern  necessities,  rather  than  to  discuss  with 
what  elaboratenesss  and  gorgeousness  decoration 
can  be  carried  out  where  money  is  no  object. 

I shall  be  satisfied  if  in  my  lectures  I may  set 
any  of  you  thinking  more  about  the  art  decoration 
and  furnishing  of  your  homes  than  you  have  done 
hitherto,  and  if  I can  show  you  that  good  art  is. 
not  necessarily  costly,  nor  a mere  fashionable  play- 
thing, but  something  which,  rightly  carried  out  in 
everyday  life,  leads  to  higher,  nobler,  and  better 
thoughts. 

It  has  been  well  written  that — 

“ The  law  of  development  under  which  nature  per- 
fects her  types  should  also  be  the  law  of  art,  and  the 
error  into  which  revivalists  faU  is  that  of  going  back- 
ward in  the  order  of  creation  instead  of  forwards.  The 
one  broad  hne  of  distinction  between  Classicists  and 
Gothicists  would  seem  to  be,  that  the  former  seek  abstract 
beauty,  an  ideal  and  perfected  type,  while  the  latter 
seize  upon  accident,  character,  and  eccentricity.  The 
remedy  lies  in  the  more  inteUigent  study  of  nature.” 

Th  e present  revival,  in  good  h ands,  is  working  back 
to  truth  of  construction,  boldness  of  composition 
and  treatment,  and  strength  and  grace  of  drawing. 
Thus  may  we  hope  that  styles  small  and  puerile 
will  give  place  to  manners  great  and  manly,  and 
that  our  English  art  in  decoration  and  furniture 
may  eventually  return  to  those  days  in  which  truth 
and  study  of  nature,  combined  with  knowledge  of 
use  and  suitability,  were  the  chief  attributes  of  all 
good  and  pure  design.  And  now  that  the  Govern- 
ment is  dealing  in  a measure  with  the  art  educa- 
tion of  the  people,  and  the  knowledge  of  good  and 
evil  in  drawing,  design,  and  colouring  is  being 
largely  disseminated,  let  us  hope  that  the  fine  arts, 
as  applied  to  the  internal  decoration  of  our  homes, 
as  well  as  to  architecture,  sculpture,  and  painting, 
may  be  felt  as  the  higher  intellectual  agents  in 
fostering  and  promoting  the  well-being  of  man. 


MISCELLANEOUS. 


HOUSE  DRAINAGE  AND  SEWAGE  WORK  AS 
A SPECIALITY. 

(Continued  fi-ompage  819.) 

A drain  should  be  fii’mly  and  properly  connected  to 
the  sewer  at  one  of  its  ends,  and  to  the  soil-pipe  ^if 
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this  connection  he  within  the  house,  as  it  almost 
invariably  is)  at  the  other.  More  leaks  probably  occur 
at  the  other  place  than  at  any  other.  The  inspectors  of 
the  Board  of  Health,  after  pouring  a little  oil  of  pepper- 
mint into  an  upper  water-closet,  most  frequently 
recognise  the  familiar  odour  at  this  point.  Sometimes 


there  is  not  even  a pretence  of  making  a tight  joint,  the 
soil-pipe  being  merely  inserted  loosely  into  the  drain. 
In  other  cases  the  joint,  intended  to  be  tight  when 
made,  through  careless  construction  is  not  so ; and 
again  having  been  tight  when  made,  it  may  have 
been  injured  since.  Tig.  21  is  from  a sketch 


made  by  Mr.  Bradley  of  a case  brought  to  his 
attention,  existing  in  the  house  of  a Boston  physician. 
The  drain  may  settle  away  from  the  pipe,  or  the  pipe 


may  settle  into  the  drain  ; an  iron  pipe  by  its  expansion 
and  contraction  may  break  the  joint  between  them.  So 
liable  is  this  place  to  disturbance,  that  when  possible  it 


is  well  to  build  it  so  that  it  may  be  accessible  to 
examiaation  at  any  time  when  there  is  the  least  suspi- 


cion of  wrong.  Bats  frequent  drains,  and  dig  into  and 
out  of  them  with  surprising  facility.  An  influx  of 
rats  into  a house  should  be  taken  as  strong  presumptive 
evidence  of  a defect  in  the  drain. 

The  mode  of  connecting  a drain  with  the  sewer  affects 
more  the  efficiency  of  the  latter  than  it  does  directly  the 
sanitary  condition  of  the  house.  But  as,  indirectly, 
the  condition  of  the  sewer  as  to  cleanliness,  efficiency, 
and  liability  to  generate  gases,  affects,  through  the 
drain,  every  house  connected  with  it,  the  proper  junction 


of  the  drain  and  sewer  deserves  a degree  of  attention 
which,  till  quite  recently,  it  has  seldom  received. 

A ^ain  should  enter  the  sewer  either  by  a curve 
tangential  to  the  direction  of  flow  in  the  sewer,  or  at  an 
acute  angle  with  that  direction,  so  that  the  contents  of 
the  drain  shall  unite  readily  with  that  of  the  sewer,  and 
the  velocity  of  neither  be  much  retarded.  Nineteen  out 
of  twenty  drains  in  Boston,  built  previous  to  1876,  enter 
the  sewer  at  right  angles.  The  effect  of  such  an 
entrance  from  the  top  or  side  it  is  attempted  to  show  in 
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the  sketches  (Fig-s.  22  and  23,  p.  828),  where  the 
tendency  to  arrest  the  flow  in  both  structures,  and  to 
cause  eddies  and  deposits,  is  shown  in  a somewhat 


-flG.25 

exaggerated  way.  Fig.  21  (p.  828)  shows  the  better  result 
attained  by  connecting  the  drain  at  an  acute  angle. 


pretty  near  to  the  sewer,  and  a hole  broken  into  the 
latter.  Of  course  water  from  both  drain  and  sewer 
soaks  into  the  ground,  and  occasionally  the  earth  falls 


F10.27 


into  them.  Often,  as  in  Figs.  26  and  27,  a hole,  some- 
what too  large,  is  cut  into  the  side  of  the  sewer,  and 
the  pipe  x^ushed  through,  and  allowed  to  project,  more 
or  less,  into  the  sewer.  Fig.  28  shows  the  rough  way 
in  which  pipes  are  often  connected  with  the  arch  of  a 
sewer. 

The  proper  height  in  a sewer  at  which  drains  should 
be  connected  is  about  its  ordinary  flow -line.  At  this 
point  the  water  from  the  drain  mingles  with  that  in  the 
sewer  with  the  least  disturbance  to  both.  In  Boston, 
drains  have  commonly  entered  the  sewers  wherever 
they  happen  to  run  against  them.  As  a general  rule, 
they  are  too  low  (Fig.  29,  p.  830)  ; and  water  from  the 
sewer  backs  into  them,  making  a sluggish  current.  Their 
being  too  low  might  be  expected  from  what  was  shown 
in  connection  with  ii'clination  of  drains  ; and  this  results 
largely  from  an  effort  to  drain  cellars  into  a sewer 
higher  than  the  cellar  floors.  Occasionally,  a drain- 
layer,  ha\’ing  found  a sewer  much  lower  than  he  ex- 
Xjected,  has  dug  vertically  to  it,  broken  a hole  in  the 
top,  and  around  the  hole  erected  a chimney  with  which 
to  connect  his  drain  (Fig.  30,  p.  830) . Often  the  hole  into 


It  will  probably  be  conceded  that,  whatever  may  be 
the  mode  of  connection  between  drain  and  sewer,  it 
should  be  made  in  a firm  and  workmanlike  manner.  In 
practice  it  has  generally  been  very  loosely  and  roughly 
made.  Sometimes  there  is  no  connection  at  aU,  as 
shown  in  Fig.  2o,  where  the  drain  is  simply  brought 


the  sewer  is  much  smaller  than  the  drain  which  empties 
through  it  (Figs  31  and  32,  p.  830).  In  such  cases  there 
are  shoulders  around  the  hole,  on  which  solid  matters 
accumulate. 

The  sketches  that  have  been  given  exliibit  what  until 
very  recently  has  been  the  method,  or  rather  lack  of 


830 


JOUENAL  OF  THE  SOCIETY  OF  ABTS,  September  17,  1880. 


FIG.  23 


method,  of  making  connections  witli  the  sewers  of 
Eoston ; and  it  is  supposed  that  the  manner  of  doing 
such  work  elsewhere  in  the  State  has  been  very  similar. 


In  Boston  there  has  been  an  improvement  in  this  res- 
X>ect  during  the  last  three  years.  The  superintendent  of 
sewers,  realising  how  much  the  efficiency  of  his  charge 


n&.3i 


was  impaired  by  the  way  in  which  house -drains  were 
frequently  connected  with  the  sewers,  obtained,  against 
considerable  opposition,  authority  to  require  that  any 


future  connections  should  be  made  under  his  inspection. 
His  regulations  require  jimctions  to  he  made  with 
slants  and  curves,  as  shown  in  Fig.  33 ; but,  of  the 
total  number  of  existing  drains,  the  proportion  so  con- 


nected is  very  small.  Speaking  generally,  it  may  be 
said  that  almost  all  the  drains  in  old  Boston  are  defec- 
tively connected  with  the  sewers  they  enter. 

The  material  of  which  a drain  is  composed  should  be 
durable,  both  on  account  of  true  economy,  and,  what  is 
more  important,  because,  being  generally  out  of  sight, 
any  decay  or  failure  in  it  is  not  readily  discoverable. 
For  the  same  reason  that  portion  of  the  drain  within  the 
house  should  never  be  put  where  it  cannot  be  easily 
examined  in  case  there  be  any  suspicion  of  trouble. 
The  materials  most  generally  used  for  drains  are  brick, 
stone,  slate,  vitrified  clay,  cement,  wood,  and  iron. 

Bricks  made  of  good  clay,  thoroughly  burnt  all  the 
way  through,  are  among  the  most  enduring  of  building 


materials.  But  aU  bricks  are  not  so  enduring.  From 
some  kinds  of  clay  good  bricks  cannot  be  made.  In  every 
kiln  of  bricks  there  are  some  which  are  not  thoroughly 
burnt.  A soft  bidck  will  rot  and  disintegrate  in 
water.  Therefore,  while,  as  regards  durability,  bricks 
may  be  said  to  be  a perfectly  suitable  material  for 
drains,  the  statement  is  only  true  provided  great  care 
is  used  in  selecting  them.  Building  stone  and  slate, 
often  used  for  the  tops  and  bottoms  of  drains,  are 
generally  durable  (though  there  are  instances  of  slate 
disintegrating  in  the  course  of  years)  ; but  there  are 
other  reasons  why  their  use  is  not  to  be  commended. 

What  has  been  said  about  bricks  applies  to  the  clay 
drain-pipe  (now  so  commonly  used),  to  a degree 
not  usually  recognised.  Too  frequently  one  hears  Akron 
pipe  spoken  of  as  though  it  possessed  unvarying 
qualities.  It  should  be  remembered  that  such  pipes 
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are  burnt  in  a kiln  very  much  as  bricks  are.  Before 
burning’  they  may  be  air-checked  ; like  bricks,  the  pipes 
nearest  the  lire  may  be  warped  or  fire  cracked ; those 
higher  up  may  be  less  thoroughly  burnt,  corresponding 
to  “light-coloured  bricks.”  Others  may  be  quite  soft, 
and  imperfectly  glazed  ; or  the  glazing  may  scale  off  by 
“popping.” 

Slip-glazed  pottery  pipes  are  still  more  liable  to  de- 
fects. They  are  made  of  a different  kind  of  clay,  and, 
being  burnt  at  a lower  temperature,  are  usually  more 
porous  and  less  hard.  The  glazing,  which  is  formed 
by  dipping  them  before  burning  into  a thin  mixture  of 
argillaceous  earth,  forms  a skin  over  the  pipe,  which  at 
times  peels  off  \mder  the  action  of  frost,  acids,  or  hard 
usage.  "While  either  kind  of  pipe,  if  well  made,  is 
durable  enough,  poor  samples  of  each  were  occasionally 
noticed  while  constructing  the  intercepting  sewer.  It 
is  important,  that,  in  using  them  for  house -drains,  care 
ahould  be  exercised  in  their  selection. 


"Without  going  into  the  vexed  question  of  the  com- 
parative merits  of  clay  and  cement  pipes,,  it  is  sufficient 
to  say  here  of  the  latter,  that  while  they  can  be,  and 
often  are,  made  so  as  to  be  very  durable,  yet-  cases  where 
they  have  failed  and  disintegrated  are  frequently  re- 
ported ; and  it  is  extremely  difficult  to  judge  from  their 
appearance  whether  they  are  good  or  not.  In  resisting 
the  acids  or  alkalies,  they  have  been  proved  far  inferior 
to  weU-bumt  bricks  or  clay. 

It  is  not  easy  to  shape  wood  into  the  proper  form  for 
a drain.  If  it  is  always  kept  wet,  as  in  the  bottom  of  a 
drain  constantly  in  use,  it  will  last  an  indefinite  time. 
Where  it  is  alternately  wet  and  dry,  as  in  the  sides  or 
top  of  a drain,  it  is  sure  to  decay  sooner  or  later.  Of 
those  seen  last  year  the  report  concerning  many  is, 
“ rotten,”  “ could  not  be  held  in  place,”  “ fell  to  pieces 
when  handled,”  &c.  The  state  of  one  such  drain 
observed  by  the  -writer,  in  which  the  cover  had  partially 
rotted  away,  and  earth  fallen  in,  is  given  in  Fig.  34. 
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Unless  there  are  exceptional  conditions,  the  use  of  wood 
■for  house -drains  must  be  condemned  on  account  of  its 
liability  to  decay,  as  well  as  for  other  reasons. 

The  use  of  iron  as  a material  for  the  construction  of 
house -drains  is  of  too  recent  date  to  permit  of  an 
absolute  statement  as  to  its  durability.  Thus  far  there 
seems  little  reason  to  doubt  that  it  is  suitable  in  this 
respect ; and  its  many  other  merits  will  probably  lead 
to  its  more  extended  use  for  tliis  purpose. 

Sanitary  science,  as  it  now  exists,  is  of  recent  origin. 
Until  -vsuthin  twenty  years  the  arrangement  and  con- 
struction of  sewers  and  drains  were  committed  to 
mechanics  and  labourers,  and  were  considered  beneath 
the  attention  of  educated  men.  Interest  in  the  subject 
was  first  excited  through  the  discovery  by  the  medical 
profession,  that  a large  class  of  diseases  (thereafter  called 
filth  di.seases)  was  induced  by  the  presence  of  gases 
arising  from  defective  drainage. 

To  investigate  and  cure  the  inefficient  methods  and 
appliances  which  caused  these  gases,  lay  -within  the 
province  of  the  engineer;  and  hence  sanitary  engineering 
and  sanitary  engineers  came  into  existence.  These  latter 
devoted  themselves  with  ardour  to  rmearthing  evils,  and 
devi.sing  remedies  for  them.  Like  new  brooms,  they 
attempted  to  sweep  clean,  and  to  purify  at  once  the 
Augean  stables  they  had  discovered.  But,  like  all  re- 
formers, they  were  sometimes  carried  away  by  their 
discoveries  and  theories ; so  that  occasionally  public 
opinion  has  re-acted  against  an  exaggerated  presentment 
of  the  e\fils  of  bad  drainage.  People  have  replied, 
“ Nonsense  ! things  connot  be  in  such  a desperate  con- 
dition, or  the  human  race  would  have  died  out.  Our 
fathers  lived  comfortably  to  a good  old  age  without 
bothering  their  heads  about  drains,  ventilators,  or  traps ; 
and  we  are  willing  to  take  our  chances.” 

It  might  be  answered  that  our  fathers  did  not  have 
our  intricate  apparatus  for  drainage  to  bother  them- 
selves about.  Neither  did  they  put  on  double  -windows, 
and  ventilate  their  houses  through  their  cellars,  nor 
connect  their  drains  with  their  sleeping-rooms,  as  we 
do.  The  -writer  has  no  wish  to  be  an  alarmist.  The 
risk  from  sewer- gas  is  probably  not  so  great  as  many 
auppose  : it  is  a slight  risk,  but  a slight  risk  of  a terrible 
danger.  If  a man  thinks  there  is  no  need  of  insuring 
his  houae,  because  his  father  lived  in  it  for  fifty  years 


without  a conflagration,  he  has  a right  to  his  opinion. 
What  has  been  given  in  this  paper,  beside  a few  general 
principles,  is  a simple  statement  of  what  exists  as  seen 
by  the  -writer  and  others.  The  question  of  plumbing  has 
not  been  noticed,  because  the  writer  is  not  especially 
qualified  to  discuss  it.  He  merely  speaks  whereof  he 
Imows ; and  the  evidence  is  submitted  -without  argu- 
ment, for  the  consideration  of  those  interested. 

Sho-uld  any  one,  admitting  the  evil,  ask  concerning  a 
remedy,  the  answer  is  twofold.  For  the  defective 
drainage  which  already  exists,  there  can  probably  be 
no  immediate  radical  relief ; it  can  only  come  as  people 
learn  to  appreciate  the  danger  of  sickness  and  the  value 
of  health.  When  householders  become  sufficiently 
interested  to  wish  to  know  where  and  what  their  drains 
are,  and  to  make  a few  investigations  with  bottles  of 
peppermint  and  otherwise,  then  wiU  the  better  day  be 
at  hand. 

As  to  what  may  be  done  to  prevent  an  increase  of  bad 
work,  a suggestion  is  offered.  It  is  safe  to  assume  that 
every  man  who  builds  a house  for  himself  desires  that 
its  drainage  shall  be  fairly  efficient : unfortunately,  it  is 
not  equally  safe  to  assume  that  he  -will  spend  the  time, 
thought,  and  money  necessary  to  make  it  so.  Now, 
since  a defective  house -drain  may  affect  not  only  the 
owner  of  the  house,  and  his  family,  and  aU  who  may 
thereafter  reside  there,  but  also  the  whole  neighbour- 
hood, would  it  infringe  on  personal  liberty  too  much,  to 
require  that  the  house-drain,  if  no  more,  shall  be  built 
according  to  approved  plans  and  under  municipal 
inspection  ? Merely  to  require  that  before  beginning 
such  work  a plan  of  it  should  be  put  on  record  would 
accomplish  something.  In  drainage,  to  have  some  plan, 
even  if  a bad  one,  is  better  than  none.  It  insures  a 
little  though  beforehand,  a knowledge  of  the  height 
of  the  sewer,  and  an  adaptation  of  the  drainage  to  it. 

In  Frankfort-on-the-Maine,  which  has  lately  been 
sewered  on  the  most  perfect  system  and  with  the  latest 
results  of  engineering  skill,  it  was  found  impossible  to 
realise  the  expected  benefits  unless  some  control  was 
exercised  over  house -drainage.  In  that  city,  connection 
-with  the  city- sewers  is  not  compulsory ; but  if  any  one 
desires,  as  nearly  all  do,  to  drain  into  them,  it  is 
required  that  detailed  plans  in  duplicate,  showing 
everything  to  be  done,  shall  be  filed,  one  with  the 
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Board  of  "Works  for  its  approval,  and  the  other  to  be 
kept  at  the  house.  ^ The  whole  work  is  done  subject  to 
its  constant  inspecdon  of  materials  and  workmanship. 

In  the  Eighth  Annual  Report  of  the  State  Board  of 
Health,  January,  1874,  pp.  130-132,  are  given  the  con- 
ditions under  which  buildings,  &c.,  are  allowed  to  be 
drained  into  the  new  sewerage  system  of  Frankfort. 
The  plans  to  be  filed  are  referred  to  thus  : — 

“ Whenever  the  drainage  of  any  house,  yard,  &c.,  is 
projected,  the  owner  of  the  property  in  question  must, 
after  having  signed  the  requisite  certificate,  furnish  to 
the  department  duplicate  plans  bearing  the  signature 
of  the  contractor,  and  containing  a map  of  the  locality 
on  a scale  of  at  least  1 : 2500,  a ground-plan  of,  at  least, 
1 : 250,  and  a sketch  of  the  main  drain  and  branches 
with  its  orizontal  plane  on  the  same  scale  as  the  ground - 
plan,  and  its  profile,  at  least  1 : 125. 

The  certificate  and  one  of  the  duplicate  plans  are 
to  be  kept  among  the  documents  of  the  sewer  depart- 
ment; the  other  plan  must  be  always  ready  for  in- 
spection by  the  ofiicers  at  the  place  for  which  it  is 
designed. 

“ All  plans  presented  must  contain  aU  the  works  pro- 
jected ; the  exact  position  of  sinks,  gullies,  traps,  and 
other  details ; the  direction  of  the  superficial  water- 
carriers  ; the  position  of  the  rain  spouts,  cisterns, 
prmes,  water-closets,  cesspools,  vaults,  wells,  pumps, 
and  other  arrangements  for  water  supply;  also  the 
levels  of  the  surface  where  the  works  are  projected,  in- 
cludmg  the  grades  of  the  latter,  the  depth  of  the  cellar, 
the  lowest  levels  of  the  ground,  and,  where  possible,  the 
depth  of  the  foundations — all  to  be  given  by  the  standard 
grade.” 

This  preparation  of  plans  is  the  pivotal  point  about 
which  centres  the  whole  regulation  of  private  drainage. 
Its  effect  is  probably,  that,  as  the  owner  and  mechanic 
are  unable  to  make  the  plans  with  the  requisite  nicety 
and  accuracy,  they  are  prepared  by  an  engineer  familiar 
with  the  proper  designing  of  such  structures.  It  will 
be  noticed  that  this  fifing  of  plans  is  not  to  be  a mere 
form,  but  that  a duplicate  is  to  be  kept  on  the  ground 
to  be  constantly  referred  to  in  constructiog  the  work. 

The  question  of  sewerage  is  forcing  itself  upon  the 
attention  of  all  our  cities  and  towns.  Boston  has 
appropriated  between  three  and  four  millions  of  dollars 
for  a system  of  interception,  whereby  its  sewers  shall 
^scharge  freely  at  aU  times,  and  their  contents  be 
diverted  from  the  vicinity  of  dwellings.  It  is  the  first 
most  important  step,  and,  as  the  tax-payers  realise 
costs  dearly.  If  the  full  benefit  of  this  improvement  is 
ever  to  be  realised,  it  wifi  only  be  when  the  house- 
drams  and  common  sewers  are  rendered  equally 
efficient,  and  the  fundamental  condition  of  perfect 
sewerage— an  uninterrupted  removal  of  waste  matter 
from  the  house  to  its  final  place  of  deposit— is  attained. 


TEMPERATURE  OF  TOWN  WATER- 
SUPPLIES.* 

By  Baldwin  Latham,  M.Inst.C.E,,  F.G.S.,  F.M.S. 

In  a paper  read  last  year  before  this  Association,  th 
author  gave  the  results  of  a series  of  experiments 
extending  over  a considerable  period,  of  the  temperatur 
of  town  water-supplies,  and  referred  to  the  influence  o 
tlie  temperature  of  town  water  upon  public  health. 

In  the  communication  referred  to,  it  was  shown  tha 
the  temperature  of  water,  as  delivered  through  th 
water  mams  to  the  house  of  the  consumer,  was  totalh 
independent  of  the  temperature  of  the  water  at  it 
source,  and  that  the  temperature  of  the  water-suppb 
was  governed,  to  a great  extent,  at  all  periods  of  tfi 
temperature  of  the  ground,  at  the  depth  a 
which  the  water  mains  were  laid. 


^ Paper  read  before  the  British  Association,  Section  G,  Swansea, 


It  was  further  pointed  out  that  the  influence  of 
t^perature  upon  water-supplies  had  a very  marked 
effect  upon  certain  classes  of  disease,  especially  diarrhoea 
and  cholera,  and  that  it  was  not  until  the  temperature  of 
the  water  reached  about  62*"*  that  these  diseases  became 
epidemic  m a district. 

In  order  that  it  may  be  shown  that  it  is  not  the  effect 
of  increase  m atmospheric  temperature  that  is  instru- 
mental m the  propagation  of  diarrhoea  and  cholera,  but 
that  these  mseases  are  governed  by  the  changes  which 
take  place  in  water  when  its  temperatm’e  is  increased  it 
inay  be  pointed  out  that,  in  districts  in  which  the  source 
of  water-supply  is  not  liable  to  increase  of  temperature 
by  reason  of  the  arrangements  adopted  for  its  distribu- 
tion, summer  diarrhoea  does  not  become  epidemic.  For 
example,  we  will  take  the  three  years,  1877,  1878  and 
1879.  Both  the  years  1877  and  1879  (especially  the 
latter  year)  were  years  in  which  town  water  did  not 
reach  its  most  dangerous  temperature,  but  in  1878  the 
town  water-supplies  arrived  at  a high  and  dangerous 
degree  of  temperature. 

The  water  ^stributed  under  the  system  of  constant 
supply  at  the  author’s  house  in  Croydon,  when  drawn 
direct  from  the  mains,  had,  in  1878,  a maximum 
Westminster,  the  water  supplied 
reached  a temperature 
ot  68-4  ; while  water  taken  from  a cistern  in  Croydon 
had  a maximmn  temperature,  in  the  same  year,  of  71 -50. 
In  1879,  the  highest  temperature  of  the  water  in  the 
cistern  at  Croydon,  already  referred  to,  was  67®  • the 
highest  temperature  of  the  water,  as  delivered  from  the 
mams  in  Croydon,  in  1877,  was  61-7^,  and,  in  1879 
60  7 ; whilst  in  W^estminster.  the  highest  temperature 
of  the  water,  in  1879,  was  64°. 

The  deaths  from  diarrhoea  in  Croydon  in  the  three 
vears,  1877-9,  were  as  foUows  1877,  -48  per  thousand 
living  in  the  district ; 1878,  UOO  per  thousand  living  in 
the  district ; 1879,  -34  per  thousand  living  in  the  dis- 
trict. In  London  the  deaths  from  diarrhoea  were  : 

1877,  *70  per  thousand  living  in  the  district;  1878  1-02 

per  thousand  living  in  the  district;  1879,  -52  per 
thousand  living  in  the  district. 

If  these  death-rates  are  compared  with  the  death- 
rates  of  districts  in  which  the  water  is  principally  taken 
toct  from  wells,  it  will  be  seen  that  in  these  latter 
districts  the  death-rates  are  very  much  lower  as  for 
example,  in  the  districts  of  Mitcham  and  Merton’  which 
are  partly  supplied  with  water  from  artesian  wells  (of 
an  uniform  temperature  of  about  54-6°),  partly  by 
surface  wells,  and  partly  by  the  Lambeth  Water  Com- 
pany. These  two  districts  have  a population,  at  the 
present  time,  of  about  11,000  persons.  In  1877,  the 
death-rate  from  diarrhoea  was  *39  per  thousand  in 
'ft  thousand,  and  in  1879,  *46  per  thousLd. 
in  Beddmgton,  which  is  also  principally  supplied  from 
local  wells,  in  1877  the  death-rate  from  diarrhoea  was 
•20  per  thousand,  in  1878,  *49  per  thousand,  and  in 
1879,  there  were  no  deaths  whatever  from  diarrhoea.  In 
the  three  years,  1877  to  1879,  in  the  districts  of 
Mitcham  and  Merton,  there  were  14  deaths  from 
diarrhoea  recorded,  of  which  10  occurred  in  roads  sup- 
plied with  water  by  the  Lambeth  Water  Company,  and 
four  in  roads  supplied  with  water  from  shallow  and 
artesian  wells. 


In  order  to  further  show  that  the  temperature  of 
water  has  an  influence  on  health,  the  author  placed 
upon  a map  the  whole  of  the  deaths  from  diarrhoea 
which  have  occurred  in  Croydon  during  the  11  years, 
1869  to  1879,  inclusive.  The  water-supply  of  Croydon 
proper  is  taken  from  weUs,  the  range  in  the  tempera- 
time  of  the  water  of  which  has  not  exceeded  1*15°,  its 
highest  recently  observed  temperature  being  51*9°,  on 
the  19th  June,  1880,  and  the  lowest  temperature,  50*75°, 
on  the  15th  December,  1878.  The  water,  after  leaving 
the  wells  at  Croydon  "Water  Works,  is  pumped  to  a 
summit  reservoir,  from  which  it  is  distributed  to  the  ! 
town.  In  order  to  raise  the  temperature  of  the  water, 
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it  is  necessary  for  it  to  flow  a certain  distance  through 
the  distributing  mains  before  its  temperature  becomes 
aft’ected.  It  is  a significant  fact  that,  in  the  districts 
within  a mile  of  the  reservoir  in  wliich  the  water  is 
always  at  its  coldest  temperature  in  summer,  during 
the  whole  period  of  11  years,  not  a single  death  from 
diarrhoea  has  taken  place  in  the  neighbourhood  of  the 
leading  mains,  but  the  distribution  of  the  deaths  occurs 
in  the  most  remote  and  lowest  portions  of  the  district, 
or  those  which  are  naturally  subject  to  the  greatest 
changes  in  the  range  of  temperature  of  the  water- 
supply. 

The  incidence  of  the  deaths  from  diarrhoea  in  London 
and  neighbom’hood  also  shows  that  this  disease  is  mainly 
due  to  the  in  crease  in  the  temperature  of  water-supply,  and 
not  to  atmospheric  temperature,  as  in  all  those  ^stricts 
supplied  from  the  River  Thames  the  w^ater  naturally 
gets  to  its  highest  temperature  at  an  earlier  period 
than  it  does  in  those  districts  supplied  from 
wells,  as  in  the  Kent  Water  Company’s  district, 
where  the  temperature  of  the  water  at  its  source  is 
pretty  uniform  throughout  the  year,  and  in  which  the 
water  is  natiurally  colder  in  summer,  at  starting  through 
the  mains,  than  is  the  case  with  the  river  water.  An 
examination  of  the  mortality  tables  of  London  shows 
that,  while  the  general  mortahty  from  diarrhoea  in  dis- 
tricts supplied  by  the  Kent  Water  Company  and  the 
River  Water  Companies  is  practically  identical,  the 
disease  always  first  manifests  itself  in  the  districts 
taking  water  from  the  Thames.  For  example,  in  1878, 
diarrhoea  may  be  said  to  have  been  epidemic  in 
Lambeth,  supplied  by  river  water,  in  the  week  ending 
29th  J une,  and  got  to  its  highest  pitch  in  the  week  end- 
ing 27th  July,  whereas  in  G-reenwich,  supplied  with  the 
Kent  water,  this  disease  did  not  become  epidemic  until 
the  week  ending  the  17th  July,  and  got  to  its  highest 
pitch  in  the  week  ending  the  3rd  August,  showing  the 
incidence  of  this  disease  to  be  later  in  the  Kent  Water 
Company’s  district  than  in  the  district  supplied  from 
the  River  Thames,  the  reason  being  that,  as  the 
water  of  the  Kent  Company  is  colder  at  its  source 
than  the  Thames  water,  naturally  it  requires  the 
ground  to  be  raised  to  a higher  temperature 
before  the  water  reaches  a dangerous  point,  and 
therefore  the  incidence  of  the  disease  falls  later  in  the 
Kent  district  than  in  the  district  supplied  from  the 
River  Thames.  The  development  of  the  disease,  in 
these  districts,  is  also  conformable  to  water  being  the 
cause,  and  not  general  atmospheric  increase  in  tempera- 
ture, for  if  the  cause  were  due  to  atmospheric  influences, 
which  are  general,  the  incidence  of  the  disease  should 
have  fallen  at  the  same  period  in  each  district,  but  as 
the  incidence  is  strictly  confonnable  to  increase  in 
temperature  of  the  respective  water-supplies,  and  does 
not  conform  with  atmospheric  causes,  the  inference  to 
be  drawn  is  that  summer  diarrhoea  is  governed  by  the 
influence  of  the  temperature  of  our  water-supplies,  as 
invariably  the  disease  becomes  epidemic  when  the  water, 
whatever  be  its  source  of  supply,  reaches  a temperature 
of  about  62 '0°. 

Having  now  shown  that  water  may  be  affected  for 
I good  or  evil  by  reason  of  its  temperature,  and  having  also 
shown  in  a former  paper  that  the  earth  has  enormous 
powers  of  influencing  the  temperature  of  water-supplies, 
the  author  desires  to  point  out  a mode  by  which  the 
temperature  of  the  earth  may  be  made  use  of,  in  order 
to  give  water  a nearly  uniform  temperature  throughout 
the  year,  which,  if  brought  into  general  operation,  the 
author  believes,  will  remove  those  dangerous  conditions 
of  town  water-supplies,  arising  from  an  increase  of 
temperature  in  the  summer  time,  and  also,  possibly, 
from  the  extreme  coldness  of  the  water  in  winter  periods, 
which  alfect  public  health. 

The  great  changes  of  temperature  in  the  earth  occur 
within  a few  feet  of  the  surface.  The  greatest  range  of 
temperature  occurs  at  the  surface,  and  as  we  pass  down- 
wards from  the  surface  to  a depth  of  from  30  to  35  feet, 


the  temperature  becomes  nearly  uniform  throughout  the 
year,  and  at  the  point  of  uniform  temperature,  the 
temperature  is  equal  to  the  average  yearly  temperature 
of  the  place  where  the  observations  are  made. 

From  a number  of  observations  made  by  the  author, 
at  depths  varying  from  6 inches  to  50  feet,  it  is  shown 
that,  at  a depth  of  20  feet,  the  coldest  temperature  is 
experienced  in  the  middle  of  May,  and  the  warmest 
temperature,  at  this  depth,  at  the  end  of  October.  The 
range  in  temperature  observed  at  this  depth  is  5°  in. 
Croydon.  At  25  feet  in  depth,  the  coldest  period  occiirs 
at  the  beginning  of  July,  and  the  warmest  period  in  the 
winter,  the  range  in  temperature  being  a little  over  1°. 
At  a depth  of  30  feet,  the  coldest  temperature  occurs  in 
July.  If  an  apparatus  similar  to  that  which  has  been 
invented  and  patented  by  Professor  J.  T.  Way  and  the 
author,  is  used  for  tempering  the  water,  and  which 
consists  simply  of  a vertical  tube  driven  or  screwed  into 
the  ground  to  a depth  of  about  25  feet,  the  water  or  other 
liquid  to  be  tempered  being  admitted  at  the  top  and  with- 
drawn at  the  bottom  of  the  tube,  and  special  arrangements 
being  adopted  for  the  protection  of  the  ascending  pipe, 
the  range  of  temperature  in  the  water  required  for 
dietetic  purposes  need  not  exceed  3®  throughout  the 
year,  when  drawn  from  a 3 -inch  tube,  at  a rate  not 
exceeding  one  gallon  every  half -horn’.  The  range  of 

temperature  observed  in  cistern  water  at  Croydon  has 
been  38’7®;  or  on  the  22nd  July,  1878,  it  was  71'5®  ; 
and  on  the  20th  January,  1880,  it  was  32‘8°  The  town 
water-supply  of  Croydon  (drawn  direct  from  the  mains), 
the  temperature  of  which  has  been  shown  to  be  nearly 
uniform  at  its  source  in  the  wells,  when  distributed  by 
a system  of  constant  service,  was  shown  to  be  64 ’8®  on 
the  22nd  July,  1878,  and  37'2®  on  the  28th  January, 
1880,  giving  a range  of  27 ‘6°. 

In  the  tempering  tube,  when  the  conditions  of  the 
water-supply  are  at  the  worst,  the  underground  tempera- 
ture is  favourable  for  modifying  these  dangerous  con- 
ditions. The  cold  of  winter  only  descends  to  the  greater 
depth  in  the  heat  of  summer,  and  the  warmth  of  sum- 
mer only  descends  to  the  greater  depths  in  the  winter 
time,  so  that  the  temperature  of  the  cold  water  of 
winter  is  raised  by  the  previous  summer’s  heat,  whilst 
the  warm  water  of  summer  is  cooled  by  the  previous 
winter’s  cold  temperature. 

Experiments  made  at  the  author’s  house  in  July, 
1880,  show  that  if  10  gallons  of  water  are  drawn  at  any 
time  within  half-an-hour,  the  following  results  are 
obtained : — 

1st  Gallon. — Temperature  of  water  going  into  tube, 
68 ’4®  ; and  the  temperature  of  the  water  coming  out 
was  50-4®. 

2nd  Gallon. — The  temperatui’e  was  reduced  from 
68-2®  to  50-8®. 

3rd  Gallon. — The  temperature  was  reduced  from 
68-2®  to  51-7®. 

4th  Gallon. — The  temperature  was  reduced  from 
68-0®  to  52*4®. 

5th  Gallon. — The  temperature  was  reduced  from 
68-0®  to  53-3®. 

6th  Gallon. — The  temperature  was  reduced  from 
68-0®  to  54-2®. 

7th  Gallon. --The  temperature  was  reduced  from 
68-0®  to  55*0®. 

8th  Gallon. — The  temperature  was  reduced  from 
68-0®  to  55*8®. 

9th  Gallon. — The  temperature  was  reduced  from 
68*0®  to  56-4®. 

10th  Gallon. — The  temperature  was  reduced  from 
67-9®  to  57-2®._ 

These  experiments  have  been  repeated  various  times, 
and  give  precisely  identical  results.  In  the  winter  the 
water  is  raised  in  temperature,  as  for  example,  on  the 
3rd  February,  1880,  water  going  into  the  tube  had  a 
temperature  of  34 '8®,  and  coming  out  a temperature 
of  49-2®. 

The  advantage  of  the  use  of  this  apparatus  consists  in 
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the  fact  that  it  is  entirely  self-acting,  and  the  whole  of 
the  water-supply  necessary  for  dietetic  purposes  may  he 
filtered,  purified,  and  tempered,  without  any  greater 
cost  than  now  incurred,  after  the  first  cost  of  the 
apparatus,  and  without  adding  anything  of  a deleterious 
character  to  the  water,  as  may  be  the  case  when  ice  is 
used,  which  has  been  shown,  especially  in  America,  to 
be  a prolific  cause  of  disease,  when  collected  from 
impure  sources.  Moreover,  the  results  secured  by  the 
tube  are  more  than  equal  to  those  attained  by  the  most 
bountiful  use  of  ice,  and  further,  it  is  doubtful  if,  by 
the  use  of  ice  in  water  already  subject  to  influences  that 
are  deleterious  to  health,  the  time  allowed  before  the 
water  is  consumed  is  sufficient  to  destroy  its  noxious 
properties.  In  the  case  of  the  patent  tube,  however,  a 
mass  of  water  is  gradually  undergoing  the  process  of 
tempering,  in  a perfectly  natural  way,  until  it  arrives  at 
a temperature  which  is  shown  by  experience  to  be  most 
healthful. 


MINEEAL  STATISTICS. 

The  Times  gives  an  abstract  of  the  mineral  statistics 
for  1879,  just  issued  by  Mr.  Eobert  Hunt,  E.E.S., 
Keeper  of  Mining  Eecords.  The  total  value  of  the 
minerals  produced  last  year  was  £55,733,967,  about 
half  a million  less  than  in  1878.  The  production  of 
1878  was  worth  £2,000,000  less  than  that  of  1877,  and 
that  year  showed  a small  diminution  as  compared  with 
1876.  The  lowest  point  was,  as  we  may  pretty  confi- 
dently anticipate,  reached  in  1879.  The  figures  for 
1880  will  be  expected  to  be  the  first  of  an  ascending 
scale.  Last  year  the  output  of  coal  amounted  to 
134,000,228  tons.  The  value  of  the  coal  was 
£43,902,879,  and  as  16,442,295  tons  of  coal,  coke,  and 
patent  fuel  worth  £7,206,799  were  sent  abroad,  the 
total  kitchen  and  furnace  bill  for  fuel  in  the  United 
Kingdom  was  £39,696,080,  a small  sum,  as  it 
seems,  when  the  extent  is  considered  to  which  the 
national  earnings  depend  upon  a judicious  expen- 
diture of  coal.  The  quantity  of  tons  of  coal  raised 
was  larger  by  1,400,000  tons  than  in  1878,  but  the  price 
remained  low.  The  returns  furnished  by  the  principal 
coal-carrying  companies,  railways,  and  canals,  disclose  a 
considerable  increase  in  1879  in  the  carriage  of  coal  to 
places  at  a distance  from  the  pit's  mouth.  The  move- 
ment within  the  country  exceeded  that  of  the  previous 
year  by  4,407,879  tons,  the  quantity  carried  along  the 
coast  by  sea  was  948,162  tons  more  than  in  1878,  the 
imports  to  foreign  countries  were  948,162  in  excess  of 
those  before  recorded,  and  the  total  increase  in  tons  of 
coal  carried  was  6,344,049.  The  company  which  had 
the  largest  share  in  the  increased  traffic  was  the  London 
and  North-Western  Eailway,  which  conveyed  1,126,429 
tons  of  coal  more  than  in  1878.  The  low  prices  of  coal 
would  appear  to  have  encouraged  consumption  and  to 
have  enabled  industries  comparatively  at  a distance  from 
the  coal  pits  to  bear  the  cost  of  carriage.  The  quantity 
of  iron  ore  won  in  1879  was  14,379,735  tons,  worth 
£4,962,434.  In  1878  the  amount  was  15,726,370  tons, 
and  the  value,  £o, 609, 507.  The  decrease  in  amount  was 
thus  1,346,635  tons,  in  value,  £647,073.  From  the  ore 
raised,  5,995,330  tons  of  pig-iron  were  made,  of  the 
value  of  £14,988,342;  and  in  the  process  13,117,411 
tons  of  coal  were  used.  The  6,381,051  tons  of  pig- 
iron  manufactured  in  1878  used  up  in  the  process 
14,112,305  tons  of  coal,  and  a progressive  economy  in 
the  manufacture  will  be  observed.  To  make  one  ton  of 
pig-iron  in  1878  required  the  expenditure  of  44J  cwt.  of 
coal ; Jn  1879,  a ton  of  pig-iron  was  made  with  44  cwt. 
In  1871,  51  cwt.  were  necessary  to  turn  the  ore  into  one 
ton  of  pig.  A decrease  was  experienced  in  the  iron  ore 
imported,  and  if  the  diminution  was  in  any  considerable 
degree  due  to  the  new  methods  of  making  steel  from 
Cleveland  ores,  and  to  a consequently  less  demand  for 
the  rich  ores  of  the  Basque  country,  it  is  a matter  of 


congratulation.  The  imports  fell  88,366  tons,  from 
1,173,411  tons  in  1878,  to  1,085,045  tons  in  1879.  The 
decrease  appears,  however,  to  have  been  general.  It 
extended  to  “burnt  ” ores,  the  name  applied  to  the  re- 
fuse of  the  cupreous  pyrites  after  the  copper  is  extracted; 
the  production  sank  from  400,000  tons  to  332,330  tons. 
The  total  amount  of  iron  ore  smelted  in  1879  was 
15,797,080  tons,  which  as  compared  with  17,297,781 
tons  in  1878  shows  a loss  of  1,502,701  tons. 

The  copper  pyrites  imported  from  Spain  and  Portugal 
are  very  rich  in  metals.  Not  only  is  a considerable 
quantity  used  in  blast  furnaces  or  puddling  furnaces, 
but  a considerable  quantity  of  silver  and  a small 
quantity  of  gold  have  during  the  last  ten  years  been 
extracted  from  the  cupreous  pyrites  imported.  During 
the  year  1879  this  production  was — Silver,  193,004  oz.  ; 
gold,  659  oz.,  value  £46,062  10s.  The  principal  j)ortion 
of  the  silver,  as  well  as  the  whole  of  the  gold,  was 
obtained  from  copper  liquors  at  various  extraction 
works  by  Mr.  Claudet’s  process  ; and  a small 
quantity  of  silver  was  separated  from  copper  pre- 
cipitate by  manufacturers  of  sulphate  of  copper. 
Tin  ore  was  raised  in  1879  to  the  amount  of 
14,665  tons,  and  the  value  of  £568,608.  From 
this  was  made  9,532  tons  of  tin,  worth  £689,163. 
The  production  of  tin  plate  increased  during  the  year 
owing  to  the  large  American  demand.  There  were  made 
4,250,345  boxes,  as  against  4,058,000  in  1878 — an  in- 
crease of  192,345  boxes.  The  “ box”  is  a series  of  iron* 
plates  of  varying  sizes  covered  with  tin,  and  a “box” 
contains  8 lb.  or  10  lb.  of  tin.  The  increase  in  the  trade 
in  canned  meats,  fish,  fruit,  vegetables,  &c.,  is  one  of 
the  elements  in  maintaining  the  demand  for  tin  ; and 
it  may  be  noted  that  this,  the  most  ancient  article  of 
export  from  Great  Britain,  was  the  only  metal  which  did 
not  lose  in  average  value  last  year.  Of  copper  ore, 
51,032  tons,  of  the  value  of  £177,382,  were  produced 
during  the  12  months,  and  3,462  tons  of  copper 
were  made  from  it,  worth  £222,507.  It  is  almost 
needless  to  say  that  large  quantities  were  also 
imported.  66,877  tons  of  lead  ore  were  raised, 

with  £688,740,  and  51,635  tons  of  lead,  to  the 
value  of  £765,489,  were  made.  In  zinc,  22,199 
tons  were  raised,  of  the  value  of  £81,531  ; and 
5,554  tons,  worth  £95,806),  were  made.  About  28  tons 
of  silver  ore  were  raised,  but  the  bulk  of  the  native  silver 
production  was  from  lead,  from  which  source  333,674 
oz.,  worth  £70,905,  were  produced.  Other  mineral 
products  mentioned  in  the  lists  are  nickel  and  cobalt  ore 
(116  tons),  wolfram  (13  tons),  uranium  or  pitch  blende, 
bismuth,  ochre  and  umber  (3,973  tons,  worth £3,436)^ 
arsenic  (5,492  tons,  worth  £34,180),  fluor-spar  and 
dross  (1,264  tons,  worth  £422),  clays,  including  porce- 
lain, potters’  and  fire-clay  (2,878,489  tons,  worth 
£717,143),  salt  (2,558,368  tons,  worth  £1,279,184),. 
barytes  (19,349  tons,  worth  £21,068),  and  jet  (3  tons, 
worth  £1,000).  It  is  estimated  that  sundry  minerals, 
including  shales,  gypsum,  calc,  spar,  coprolites,  and 
phosphates,  to  the  amount  of  525,950  tons,  and  of  the- 
average  value  of  10s.  a ton,  were  also  raised.  The  total 
value  of  the  minerals  produced  in  1879  is  set  down  as 
£55,733,967,  and  this  is  the  value  after  the  labour  of 
bringing  them  to  the  surface  has  been  imdergone. 


EEVIVAL  OF  TEADE. 

A paper  on  this  subject  was  read  by  Mr.  Stephen 
Bourne  before  Section  F.  (Economic  Science  and 
Statistics),  of  the  British  Associatiou,  at  the  recent 
meeting  at  Swansea.  In  the  course  of  his  re- 
marks, and  comparing  1878-9  with  1879-80,  he  said, 
out  of  £19'14  additional  exports,  £18'29  has  re- 
sulted from  increase  in  quantity,  and  £*85  in  price; 

* Steel  plate  is  now,  to  a large  extent,  superseding  iron  plate 
for  tinning.  The  steel  made  by  Dr.  Siemens’s  process  is  that 
generally  employed  at  present. 
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whilst  for  the  import  £43-80  is  resolvable  into  £30-71 
for  quantity,  and  £13-09  for  price.  This  proves  that 
the  revival  has  failed  to  give  us  more  remunerative 
prices  for  the  goods  we  have  sold,  but  greatly  added  to 
the  cost  of  those  we  have  purchased.  The  increased 
export  trade  has  been  principally  in  iron  and  cotton 
goods,  the  one  being  £8-44,  one -third  of  the  whole  in- 
crease of  £27-00,  and  the  other  £7*30,  or  one-fourth. 
Iron  has  greatly  risen  in  price,  but  cottons  have  slightly, 
wooUens  considerably,  fallen.  Of  imports,  more  than 
half  the  increase  is  in  articles  for  food,  and  one- 
fourth  in  raw  material  for  our  textile  manufacturers. 
Of  wheat  we  have  consumed  £12-00  in  value,  of  which 
£7  represent  quantity  and  £5  price.  Of  cotton  we 
have  taken  to  the  value  of  £10-50,  being  £7"25  for 
quantity  and  £3-25  for  price.  Another  branch  of  the 
inquiry  is  as  to  the  countries  vdth  which  this  trade  has 
been  carried  on,  amongst  which  British  India  and  the 
United  States  figure  prominently  ; and  an  analysis  of 
the  figures  shows,  in  the  first  place,  that  great  as  has 
been  the  increase  in  our  exportations,  that  of  our  import 
trade  has  been  far  greater,  the  excesses  of  one  over  the 
other  beiug  £27,000,000.  Some  portion  of  this  will 
remain  with  us  on  payment  for  freights,  commission, 
and  profits ; but  there  must  be  a large  margin  left  to  be 
met  by  remittances  in  bullion,  the  transfer  of  securities, 
or  in  deferred  obligations.  Secondly,  that  the  revival 
has  been  much  more  to  the  advantage  of  those  who 
have  sold  to  us  than  to  those  who  have  sold  our  pro- 
duce and  manufacture  ; for  a higher  rate  of  payments 
for  imports  with  stationary  rates  for  exports  cannot  in- 
crease the  prosperity  of  either  the  actual  consumers  or 
producers  at  home.  It  would  seem  that  we  have 
effected  sales,  because  prices  are  low,  and  made 
urchases  because  of  our  necessities,  although  prices 
ave  been  high.  Thirdly,  that  the  whole  excess 
in  the  value  of  the  exports  is  scarcely  equivalent  to 
the  entire  cost  of  the  food  we  have  imported 
or  consumed  — and,  unless  we  suppose  stocks  for 
future  sale  to  be  accumulating,  there  would  seem 
nothing  left  to  recompense  capital  for  its  employ- 
ment or  accumulation  of  wealth.  Bad  harvests  have 
forced  us  to  buy  from  others,  especially  the  United 
States  of  America,  who  thus  have  profits  to  expend,  and, 
looking  to  permanent  extension,  have  purchased  our 
manufactures  at  depressed  prices.  Good  harvests  at 
home,  especially  if  abroad  as  well,  may  reverse  this. 
The  whole  course  of  trade  shows  how,  when  one  dis- 
turbing element  comes,  it  is  counteracted  by  the 
restorative  power  of  some  other.  It  also  furnishes  us 
•with  a most  convincing  argument  in  favour  of  the  most 
unrestricted  exchange  of  all  commodities ; both  those 
which  are  absolutely  necessary  to  our  existence  and  of 
essential  importance  to  our  brethren  in  America.  There 
is  too  much  danger  at  present  of  being  led  into  wild 
speculation,  such  as  produced  the  fictitious  prosperity  of 
1871-3,  and  culminated  in  the  depression  of  more  recent 
years.  The  judicious  transferrence  of  capital  and  labour 
to  other  portions  of  our  Empire,  together  with  great 
thrift  at  home — individual,  family,  and  national — are 
the  true  sources  on  which  to  rely  for  the  maintenance 
or  restoration  of  our  manufacturing  and  commercial 
supremacy.  All  the  above  figures  are  in  millions  of 
money,  to  two  decimals. 


A NO^^EL  DOMESTIC  MOTOR. 

An  American  paper  describes  a caloric  engine,  in- 
tended for  use  as  a domestic  motor,  the  invention  of 
Captain  John  Ericsson.  The  principle  upon  which  it  is 
founded  is  that  of  the  alternate  expansion  and  contrac- 
tion of  a given  volume  of  air  confined  in  a cylinder,  and 
subjected  to  rapid  alternations  of  high  and  low  tempera- 
ture. The  cylinder,  cast  in  a single  piece,  is  mounted 
on  a solid  stand,  in  a vertical  position.  The  bottom  of 
the  cylinder  receives  the  heat,  either  from  a small  fire  of 


coals  or  from  several  gas  jets  (three  five-foot  burners 
answer  the  purpose) , where  these  are  available.  The 
upper  third  of  the  cylinder  is  provided  with  a water- 
jacket  for  cooling  the  expanded  and  heated  air.  The 
top  of  the  cylinder  is  open.  Into  this  cylinder  is  fitted 
a piston,  whose  stroke  is  confined  to  the  space  surrounded 
by  the  above-named  water-jacket.  There  is  also  pro- 
vided a solid  plunger,  of  slightly  smaller  diameter  than 
that  of  the  cylinder,  which  is  operated  from  a rod  which 
passes  through  the  piston  and  its  rod.  The  mechanismi 
by  which  the  relative  motions  of  the  piston  and  the 
plunger  are  controlled,  consists  of  a beam,  to  which  the- 
piston-rod  is  attached  by  means  of  suitable  links,  and 
which  converts  the  motion  of  the  beam  into  circular 
motion  by  means  of  a connecting-rod  and  crank,  con- 
nected with  a balance-wheel.  The  plvmger  is  operated- 
by  a bell-crank  and  link  from  the  connecting-rod.  Its 
motion  is  the  reverse  of  that  of  the  piston : as  this  rises, 
the  plunger  falls,  and  vice  versa.  Its  function  is  simply 
that  of  ^splacing  the  confined  air-body  from  direct 
contact  with  the  heated  bottom  of  the  cylinder  during 
each  stroke.  A feed-pump  operated  from  the  end  of 
the  beam  supplies  the  water-jacket  with  a regular 
supply  of  cold  water. 

The  confined  air  in  the  cylinder,  being  heated  from 
the  gas  or  coal  flame,  expands  and  forces  the  piston  up 
suddenly  to  the  top  of  the  cylinder.  As  this  occurs,  the 
heated  air  is  exposed  to  the  continually  increasing 
cooling  surface  of  the  jacket,  and  at  the  same  time  the 
solid  plunger,  actuated  in  the  direction  opposite  to  the 
piston,  has  descended  and  interposes  itself  between  the 
air  and  the  source  of  heat.  In  consequence,  the  air  is 
cooled  by  the  water-jacket,  and  contracts  as  quickly  as 
it  had  previously  expanded.  The  piston,  which  is 
exposed  on  the  whole  of  its  upper  surface  to  the 
atmosphere,  is  forced  down  by  atmospheric  pressure, 
thus  making  one  complete  revolution  of  the  crank  and 
wheel.  The  lowest  point  reached  by  the  piston  is 
about  one -third  the  distance  from  the  top  of  the 
cylinder,  where  the  water-jacket  terminates,  so  that  it 
is  cushioned  on  the  confined  air.  The  descent  of  the 
piston  is  accompanied  by  the  rise  of  the  plunger ; this 
displaces  the  air  and  exposes  it  again  to  the  source  of 
heat ; it  expands,  forcing  the  piston  up,  and  repeating 
the  operation  we  have  just  described  indefinitely. 
This  apparatus,  therefore,  has  no  valves  or  air-pump, 
but  uses  a confined  body  of  air  over  and  over  again. 
It  occupies  a fioor-space  of  about  24  by  30  in.,  and  is 
about  4 ft.  high  ; having  a 6 in.  cylinder.  It  is  stated 
that  with  a consumption  of  “ a scuttle  of  coal”  per  day, 
or  15  cubic  feet  of  gas  per  hour,  it  will  pump  200  gallons 
of  water  per  hour  to  the  height  of  50  ft. 


ON  THE  PROPER  FORM  OF  LIGHTNING 
CONDUCTORS.* 

By  William  Henry  Preece. 

A lightning  conductor,  erected  for  the  protection  of  a 
building,  consists  of  a ribbon,  rod,  chain,  rope,  or  other 
mass  of  metal  attached  to  the  highest  point  of  the 
structure,  and  descending  to  the  earth.  What  shall  be 
the  form  of  this  conductor  ? has  been  a vexed  question 
from  the  days  of  Franklin  to  the  present.  Shall  it  be 
dependent  on  extent  of  surface  or  on  sectional  area  r*  In 
other  words,  does  the  transference  of  electricity  when 
the  potentials  are  so  high  as  to  cause  lightning  dis- 
charges, obey  the  law  of  Ohm,  or  is  this  law  modified 
by  the  presence  of  some  fresh  condition  ? Snow  Harris 
was  a very  warm  candidate  of  the  surface  form.  He 
used  flat  ribbons  for  his  ships,  and  tubes  for  his  build- 
ings. Henry,  of  Washington,  believed  in  the  efficacy 
of  surface.  According  to  him,  frictional  electricity 
passes  at  the  surface,  galvanic  electricity  through  the 

* Paper  read  before  Section  A (Mathematical  and  Physical 
Science)  of  the  British  Association,  Aug.  27,  1880. 
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mass.*  M.  Melsens  is  found  on  the  same  side,  and 
Guillemin,  of  Paris,  led  many  French  electricians  to 
favom’  the  same  view. 

On  the  other  hand,  Faraday  almost  angrily  espoused 
the  opposite  side.  “As  respects  electrical  conduction,” 
said  he,  “ no  advantage  is  gained  by  expanding  the  rod 
horizontally  into  a strap  or  tube.  Surface  does  nothing ; 
the  solid  section  is  the  essential  element.” 

The  advocates  of  the  solid  and  cylindrical  form  argue 
that  the  lightning  conductor  is  simply  a path  by  which 
■electricity  is  transferred  from  a point  of  high  potential 
(an  electric  cloud)  to  a point  of  lower  potential  (the 
■earth),  and  that  its  efficacy  depends  solely  upon  its  resist- 
ance. It  obeys  the  law  of  Ohm,  and  its  efficacy  is, 
therefore,  for  the  same  material  dependent  on  its  mass 
and  sectional  area. 

The  advocates  of  surface  argue  that,  as  in  all  cases  of 
static  charge,  electricity  exists  only  on  the  surface,  so 
when  electricity  of  “high  tension  ” is  conducted  away, 
it  is  the  surface  that  plays  the  prime  part,  and,  therefore, 
the  greater  the  surface,  the  easier  the  path  to  the  dis- 
•charge.  Again,  they  say  when  a cylindrical  conductor 
■conveys  a charge  of  electricity,  it  is  raised  to  a “ high 
tension,”  and  is  rendered  capable  of  doing  mischief ; 
but  with  the  same  charge,  the  greater  the  surface,  the 
less  the  density  on  the  surface,  and,  therefore,  the 
greater  the  safety.  In  other  words,  with  a given 
■quantity  of  electricity,  the  greater  the  surface,  the  less 
the  potential.  Moreover,  they  urge,  since,  according  to 
Guillemin,  currents  of  electricity  flowing  in  the  same 
direction  retard  each  other  with  a power  varying  with 
the  distance  separating  them,  and  since  a rod  may  be 
considered  as  a bimdle  of  smaller  but  parallel  rods,  so  a 
•current  of  electricity  may  be  considered  as  being  made 
up  of  many  parallel  currents,  each  retarding  the  other. 
Hence,  a ribbon  will  conduct  better  than  a rod,  because 
the  currents  are  spread  further  apart,  and  retard  each 
other  less.  These  arguments  have  led  to  the  employ- 
ment of  unsightly  ribbons  and  expensive  tubes,  which 
have  considerably  interfered  with  the  establishment  of 
this  very  necessary  element  of  safety  to  buildings. 

The  arguments  in  favour  of  the  surface  form  are,  in 
the  opinion  of  the  author,  deductions  from  exploded 
theories,  from  imperfect  experiments,  or  from  erroneous 
interpretations  of  well -ascertained  facts.  No  direct 
experiments  have  ever  been  made  to  solve  the  question, 
as  far  as  the  author  knows.  Quantities  of  electricity, 
that  is,  static  discharges  from  condensers,  are  in  inces- 
sant use  for  telegraphic  purposes,  and  are  found  to 
follow  exactly  Ohm’s  law,  even  with  the  most  delicate 
apparatus.  The  knowledge  of  the  flow  of  electricity 
through  conductors,  of  the  retarding  influence  of  electro- 
static capacity  upon  this  flow,  and  of  the  distribution 
of  charge,  has  become  so  much  greater  of  late  years 
through  the  great  extension  of  submarine  telegraphy 
and  the  labours  of  Sir  WiUiam  Thomson,  Clerk  Max- 
well, and  others,  that  I question  if  any  English  elec- 
trician would  now  be  found  to  argue  in  favour  of  the 
surface  form.  Nevertheless,  ribbons  and  tubes  still 
continue  to  be  used,  and  it  appeared  very  desirable  to 
«ettle  the  question  experimentally.  I determined  to  try 
to  do  so. 

First  Experiments,  June  28,  1880. 

Dr.  Warren  de  la  Rue,  who  is  always  ready  to  place 
his  splendidly  equipped  laboratory  at  the  service  of 
science,  not  only  allowed  me  to  use  his  enormous 
battery  and  his  various  appliances,  but  aided  me  by 
his  advice,  and  assisted  me  in  conducting  the  experi- 
ments. 

Copper  conductors,  30  feet  long,  of  precisely  the  same 
mass,  («)  drawn  into  a solid  cylinder,  {b)  made  into  a thin 
tube,  and  (c)  rolled  into  a thin  ribbon,  were  first  of  all 
obtained.  The  source  of  electricity  was  3,240  chloride 
of  silver  cells.  The  charge  was  accumulated  in  a con- 
denser of  a capacity  of  42-8  microfarads.  It  was  dis- 

*  Teleffraphic  Jaurnal,  October  15th,  1877. 


charged  through  platinum  wire  of  *0125  diameter,  | 
of  different  lengths.  The  sudden  discharge  of  such  a i 
large  quantity  of  electricity  as  that  contained  : 1 
by  42-8  mf.  raised  to  a potential  of  3,317*  volts  ; ' 
is  very  difficult  to  measure.  It  partakes  very  much  i 
of  the  character  of  lightning.  In  fact,  the  differ-  ; i 
ence  of  potential  per  unit  length  of  air  is  probably  ' i 
greater  than  that  of  ordinary  lightning  itself.  It  com- 
pletely deflagrates  2^  inches  of  the  platinum  wire,  but  I 
by  increasing  the  length  of  the  wire,  it  could  be  made  t 
to  reproduce  all  the  different  phases  of  heat,  which  i 
are  indicated  by  the  various  shades  of  red,  until  we  , 
reach  white  heat,  fusion,  and  deflagration.  Hence,  i 
the  character  of  the  deflagration,  which  is  faithfully  ■ 
recorded  on  a white  card,  to  which  the  wire  is  attached, 
by  its  scattered  particles,  is  a fairly  approximate 
measure  of  the  charge  that  has  passed,  while  the  length  , 
of  wire  raised  to  a dull  red  heat  is  a better  one,  for  ■ 
any  variation  in  the  strength  of  the  current  within  t 
moderate  limits  is  faithfully  recorded  by  the  change  of  t 
colour. 

Experiment  1. — Similar  charges  were  passed  through 
the  ribbon,  tube,  and  wire,  and  in  each  case  2^  inches  \ 
of  wire  were  deflagrated.  No  difference  whatever  | 
could  be  detected  in  the  character  of  the  deflagration. 

Experiment  2. — Ten  inches  of  wire  were  taken,  and 
similar  charges  passed  through.  In  each  case  the  wire 
was  raised  to  very  bright  redness,  bordering  on  the 
fusing  point,  and  in  two  cases  the  wire  broke.  In  each 
case  the  wire  knuckled  up  into  wrinkles,  and  gave 
evidence  of  powerful  mechanical  disturbance.  The 
same  wire  was  not  used  a second  time.  No  difference 
could  be  detected  in  the  effect  through  the  different 
conductors. 

Experiment  3. — Silver  wire  of  the  same  diameter  and 
length  was  used,  and  similar  charges  transmitted 
through  it.  Redness  was  barely  visible,  but  the 
behaviour  of  the  wire  was  similar  in  each  case. 

The  conclusion  unhesitatingly  arrived  at  was  that 
change  of  form  produced  no  difference  whatever  in  the 
character  of  the  discharge,  and  that  it  depended  simply 
on  mass. 

Second  Experiments,  July  19,  1880. 

As  it  might  be  urged  that  the  length  of  conductor 
tested  was  so  short,  and  its  resistance  so  small  that 
considerable  variations  might  occur,  and  yet  be  in- 
visible, similar  lengths  (30  feet)  of  lead — a very  bad 
conductor,  its  resistance  being  12  times  that  of  copper 
— ^were  obtained,  drawn  as  a wire,  made  as  a tube,  and 
rolled  as  a ribbon,  each  being  of  similar  weight. 

Experiment  4. — Charges  from  the  same  condenser, 
42-8  mf.,  but  with  3,280  cells,  were  passed  through,  and 
the  discharges  observed  on  6 inches  of  platinum  wire, 
0"0125  inches  diameter,  which,  in  each  case,  was 
heated  to  bright  redness.  No  variation  whatever  could 
be  detected,  whether  the  wire,  the  tube,  or  the  ribbon 
were  used. 

Experiment  5. — In  order  to  form  some  idea  as  to  how 
closely  we  could  estimate  any  variation  in  the  character 
of  the  discharge,  we  used  a long  piece  of  platinum  wme, 
and  adjusted  the  lengths  until  we  obtained  just  visible 
redness;  then  a diminution  of  10  per  cent.  (3  feet) 
produced  a marked  change  to  dull  redness,  and  further 
excisions  raised  the  temperature  to  brighter  and  still 
brighter  red. 

The  conclusion  arrived  at  was  that  any  change  in 
resistance  of  6 per  cent,  would  have  been  clearly  and 
easily  discernible. 

It  therefore  appears  proved  that  the  discharges  of 
electricity  of  high  potentials  obey  the  law  of  Ohm,  and 
are  not  affected  by  change  of  form.  Hence,  extent  of 
surface  does  not  favour  lightning  discharges.  No  more 
efficient  lightning  conductor  than  a cylindrical  rod  or  a 
wire  rope  can  therefore  be  devised. 

'*  The  electro-motive  force  of  the  chloride  of  the  silver  cell  is 
10‘3  volt.  . 
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COLOUR-BLINDNESS  IN  THE  UNITED 
STATES. 

This  subject  is  attracting  much  attention  in  the 
United  States,  and  Dr.  Joy  Jeffries’  work,  and  reports 
upon  it  (see  Journal,  vol.  xxviii,  pp.  17  and  781),  have 
caused  the  G-ovemment  to  take  action  in  the  matter. 
By  the  direction  of  the  Secretary  of  State  for  War,  it 
it  was  announced  in  August,  1879,  that  all  accepted 
recruits  would,  in  future,  be  examined  at  the  princpal 
recruiting  depots  for  colour-blindness,  by  the  medical 
officers  on  duty.  Previously  to  this,  medical  officers  of 
the  Marine  Hospital  Service  were  directed  to  examine, 
free  of  expense,  any  seamen  owners  of  vessels  presented 
to  them.  Such  examinations  were  not  compulsory ; 
hut,  lately,  compulsory  examination  of  the  visional 
power  and  colour  perception  of  pilots  has  been  ordered 
by  the  Treasury  Department.  During  the  past  year, 
examinations  of  all  sailors  entering  the  United  States 
Navy  have  been  carried  out.  The  cadets  entering  and 
leaving  the  United  States  Naval  Academy,  at  Annapolis, 
are  also  tested,  as  part  of  their  physical  examination, 
by  the  inspecting  Medical  Board.  The  Boston  and 
Hingham  Steamboat  Company  is  the  only  steamboat 
company  which  requires  a thorough  examination  and 
certificate,  by  a medical  expert,  of  the  visional  power 
and  colour  perception  of  all  its  officers  and  crew,  who 
are  called  upon  to  distinguish  marks,  buoys,  and 
coloured  signals,  and  this  is  in  addition  to  the  required 
examination  of  their  pilots  by  the  medical  officer  of  the 
Marine  Hospital  Service. 

A petition  from  ophthalmic  surgeons  and  other 
scientific  men,  praying  for  a general  law  of  control  in 
the  navy  and  merchant  service,  was  presented  to 
Confess  in  January  of  the  present  year.  This 
petition  was  referred  to  the  Naval  Committee,  who 
reported  as  follows : — 

The  petitioners  are  among  the  best  and  most  scientific 
men  in  the  country.  They  take  a very  deep  interest  in 
the  subject;  and  we  think  they  are  fully  justified  in 
presenting  it  to  Congress,  and  iirging  action  upon 
it.  Its  action  cannot,  in  the  opinion  of  the  com- 
mittee, be  over-estimated.  Vast  numbers  of  human 
lives,  and  a commerce  of  immense  value,  depend  for 
their  safety  upon  the  perfect  eyesight  of  the  men  in 
charge  of  vessels  and  railroad  trains.  Persons  who 
cannot  distinguish  perfectly  the  colours  of  lights,  flags, 
signals,  and  buoys,  or  are  liable  to  mistake  them,  or 
who,  from  a want  of  acuteness  of  \usion,  cannot  per- 
fectly observe  the  forms  of  objects  at  ordinary  distances, 
ought  not  to  be  placed  in  positions  of  responsibility  on 
ships  at  sea.  A perfect  watch  at  sea  requires  perfect 
eyesight.  The  subject  is  comparatively  new,  but  not 
the  less  important ; and,  perhaps,  for  the  reason  that 
it  is  new  and  important,  it  should  have  the  more  careful 
attention. 

Throughout  the  civilised  world  there  has  been,  for 
the  last  few  years,  great  attention  drawn  to  defective 
vi.sion  and  colour-blindness  among  sea-going  men,  as 
well  as  railroad  employes. 

Reliable  statistics  from  the  best  medical  experts  in 
Europe  and  America,  have  proved  the  exi.stence  of 
colour-blindness  in  about  4 per  cent,  of  men,  while  in 
women  this  peculiar  defect  is  very  rare.  Colour-blind- 
ness exists  as  red  or  green  blindness,  one  invohfing  the 
other.  Violet  or  blue-yellow  blindness  also  exists, 
though  more  rarely. 

Red  and  green  being  the  colours  which  all  maritime 
nations  have  agreed  to  show  on  the  port  and  starboard 
sides  of  vessels  at  night,  and  red  buoys,  red  storm 
signals  and  lighthouse  lights  being  used,  ov  necessity 
requires,  on  the  part  of  those  navigating  vessels,  a 
normal  or  perfect  perception  of  colours,  and  this,  of 
course,  in  addition  to  good  eyesight  for  form,  or  normal 
visual  power. 

In  proportion  as  the  person  is  colour-blind,  in  that 
proportion  will  the  red  and  green  lights  or  signals  be 


indistinguishable  from  each  other^  and  the  pei'son  be 
uncertain  whi  ch  he  sees . This  defect  exists  in  all  degrees 
of  severity,  the  lightest  forms  often  being  the  most 
dangerous,  since,  if  the  person  who  can  see  a strong 
red  light  at  a certain  distance,  while  the  pale  green 
light  cannot  be  distinguished  from  the  mast-head  light, 
he  may  be  deceived  as  to  his  surroundings,  and  fall  into 
fatal  errors  which  he  cannot  account  for  or  excuse  him- 
self for,  but  which  may  be  wholly  attributable  to  colour- 
blindness, of  the  existence  of  which  he  is  himself  wholly 
unconscious.  Just  such  a case  has  been  reported. 

Colour-blindness  is  very  hereditary.  When  congenital 
it  is  incurable,  and  cannot  be  palliated  by  any  practical 
methods.  It  is  also  said  to  produced  by  injury,  disease, 
and  poisoning  by  alcohol  and  tobacco.  All  these  con- 
ditions are  now  recognised  in  regulations  for  its  control 
on  land  and  sea. 

Till  Prof.  Holmgren,  of  Sweden,  introduced  his 
method  of  examination,  medical  experts  had  no  accurate 
and  q uickly  - applied  means  of  testing  for  colour-blindness ... 
This  is  largely  the  reason  why  it  and  also  defective  visual 
power  have  been  overlooked  in  the  past. 

Now  that  attention  has  been  so  generally  called  to' 
these  sources  of  danger  on  land  and  sea,  European 
Governments,  and  railroad  corporations  have  enacted 
laws,  and  adopted  rules  of  control.  In  this  country, 
only  one  State  (Connecticut)  has  passed  the  requisite 
laws.  Some  railroad  corporations  have  acted,  but,  as 
was  also  first  done  in  Europe,  in  an  uncertain  manner, 
from  lack  of  recognising  the  necessity  of  medical  experts 
to  carry  out  the  examination  in  a thorough  and  systematic 
manner. 

The  maritime  nations  of  Europe  have  introduced 
these  tests  into  their  navies,  and  some  of  them  into  th& 
merchant  marine.  Our  Government  has  recognised  the 
importance  of  the  subject,  as  shown  by  the  action  of 
the  three  departments  — Army,  Navy,  and  Marine 
Hospital  Service.  In  the  last,  it  is  made  compulsory 
with  pilots,  but  not  with  seamen. 

While  maritime  powers  have  sought  to  eliminate  the 
danger  from  colour-blindness  by  requiring  examina- 
tions, all  have  not  directed  such  methods  to  be  used  as 
would  render  the  elimination  certain.  Moreover,  all  are- 
not  agreed  as  to  the  requisite  amount  of  colour  percep- 
tion necessary  to  render  a look- out  perfectly  safe  for  the 
vessel  the  look-out  is  on,  as  well  as  for  the  one  approach- 
ing. There  is  also  no  definite  standard  of  visual  power 
acknowledged  as  necessary  in  the  navigation  of  vessels. 
Mutual  intercourse,  and  the  comparison  of  the  results 
of  different  tests,  would  enable  the  maritime  nations 
taking  part  in  it  to  avail  themselves  of  each  other’s 
experience,  and  readily  lead  to  the  adoption  of  the  best 
methods  of  examinations  and  the  requisite  standard  of 
requirements. 

Dr.  Jeffries,  in  his  “Manual”  above-mentioned, 
says: — “The  test  for  colour-blindness  now  being  so 
simple  as  to  be  readily  carried  out  by  the  surgeons 
attached  to  vessels,  especially  naval  medical  officers, 
there  can  be  no  great  difficulty  in  having  an  interna- 
tional Commission  meet  and  frame  the  laws  or  regula- 
tions which  shall  govern  all  the  navies  and  merchant 
marines  of  the  great  maritime  nations  at  least.  It 
would  then  be  as  readily  recognised  that  every  officer 
and  man  must  be  able  perfectly  to  distinguish  the  red 
and  green  lights  as  to  know  where  they  belong  and 
what  they  mean.”  This  author’s  experience  is  based 
on  the  examination  of  over  30,000  individuals,  and 
corresponds  with  that  of  all  the  scientific  observers. 
The  final  conclusion  in  his  Manual  is:  “An  inter- 
national Commission  should  be  called  to  establish  rules 
for  the  control  of  colour-blindness  on  the  sea,  and  the 
carrying  out  the  same  examinations  among  pilots, 
masters  and  crews  of  steamers  and  sailing  vessels  in  the 
navies  and  merchant  marine.” 

It  will  avail  but  little  if,  of  two  vessels  of  different 
nations  meeting,  but  one  of  them  has  no  colour-blind- 
ness on  the  look-out.  An  international  Commission 
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•.vuul'l,  from  the  weight  of  its  authority,  force  examina- 
tion.^, I veu  among  those  nations  not  participating 
iti  it.  a.s  well  as  settle  standards,  methods,  and  require- 

lucJits. 

'Hi.;  <.  munittee  recommends  the  adoption  of  the  joint 
r.  ''  iuti  m herewith  reported,  as  a first  step  toward  the 
u-  "inpli-’hmeut  of  the  object  in  view. 

W'h-  r-  .1-',  it  is  important  that  definite  and  uniform 
st.iiid.irds  of  e.xamiuation  for  coloiu'-blindness  and  tests 
f r \ aouteness  in  persons  employed  in  the  navy  and 
iiu  rchaiit  marine  should  be  established,  which  will 
N in  haniiony  with  such  standards  and  tests  established 
. r t..  ] establi.shed  by  other  nations.  Therefore — 

Ih - Ivfil.  by  the  Senate  and  House  of  Hepresenta- 
;i>.^  of  tho  Lmited  States  of  America  in  Congress 
:ub!(  il,  that  the  Secretary  of  State  is  hereby  author- 
i--d  to  tb  siLTuate  such  officer  or  officers  in  the  diplomatic 
. r . .iiMilar  service  of  the  United  States,  and  the 
S.  m taiy  I'f  the  Navy  is  hereby  authorised  to  detail  such 
r ,,r  (officers  of  theNavy  of  the  United  States  as  may 
)»■  lb  t in<  (1  quahfied  for  such  service,  to  attend  and  repre- 
tin  riiit<d  States  in  any  International  Congress  held 
» . . n'i'J.  r and  act  on  said  subject.  And  such  officers 
' ■ <b  -igii  it.  d and  detailed  shall  join  in  a report  of  the 
I :•  • • • dings  of  such  Congress  and  of  the  conclusions 
r-  o in  d lii'-rcby,  if  any,  to  the  President  of  the  United 
1-  t i by  him  laid  before  Congress,  to  the  end 
til  l-  .III  ii,t-“niational  system  of  examinations  and  tests 
1-  ii-n  vuid  may  be  established  by  law. 

Ti  i - hill  will  come  up  at  the  next  session  of  Congress. 
M it.widlr,  the  attention  of  other  maritime  nations  is 
i-  i:  :r  . lib  il  to  the  whole  question,  and  the  usefulness 
I rii-  pr. . -d  international  Commission. 

n ■ d.ili'-ultie.s  ])ointed  out  in  Dr.  Jeffries’  book 
' i . ! ■ ■ :i  < xperieuced  by  the  railroads.  In  Massa- 

ii  i'-  :; liic  only  railroad  that  has  had  any  of  its 
' •;  /'■'  »'  d by  a medical  expert  is  the  Boston  and 

1.  ■!.  I the  rci)ort  to  the  manager,  August  1879, 

- • ■ ■ !.■ ' i'">ity  of  the.se  examinations.  There  is, 

'■  ‘ r.  l.iw  to  prevent  the  continuance  in  office  of 

•'  fiiuiid  defective.  Many  other  railroads 

• ; ' ■ ■ ii.tiy  liavc  curried  out  or  are  carrying  out 

• 1 ' i-i  of  tlnlr  cmploj/ts,  but  their  reports  are 

' ■ ■ i ' -•  lit  ;i(  ( <',s,sil)le.  The  Itailroad  Commissioners 

• • ' .o  ■ti'  Ut  have  devoted  much  space  to  this  subject 

■ r j.  .laimar}-,  1880,  and  in  consequence  of 
<■  ! ' the  whole  subject  was  referred  to  a com- 
r'  pf)rted  a Bill  to  the  Legislature,  which 
f • b .!h  hraiiclics of  the  State  Government,  and  was 
,g!.  i tb.  (b.vcrnor.  The  title  of  the  Bill  is  “An 
- i :■  iTiL'  iho  examination  of  railroad  for 

• - ;.Mdi;i  ■'.I  a!nl  \'isual  Power.” 

I .’i.  > .;dit-  of  tlio  variou.s  parties  interested  are  care- 
’ • • • 1- n d,  and  the  e.xac.t  duties  of  examiners  and 

. i.  i«  !iii.  d.  'I'hf!  rules  and  regulations  emanating 
' ‘ - • *■'  a ' ill  St.ate  Board  of  Health  have  just  been 

p . . 'I  hoy  ofuicern  dii-ectly  many  thousands 

' ‘ /•  s in  Connecticut,  as  all  there  have  to 

•'  ■■  1 i ' loro  ( >otoher  1,  1880. 

I'O  oo  . t,,  tlie  general  action  taken  by  public 
' i'  I,  of  .lanuary  lu,  1880,  observes: — 

• ! '-'b  I tlio  most  striking  recent  instance  of 

■ • ; ■ - . a nt  iiio  ii„|,iiry  that  has  suddenly  been  trans- 
! . into  ,1  ‘.i.  rious  ipn  stion  of  every-day  practice.” 


' 1 1 N ( F.  I N I ; 1 . 1 IMENTARY  EDUCATION. 

A'  tb.  ShoOiold  1 s?!')  meeting  of  the  British  Associa- 
t i I . •mmitf.  w;i,sa])pointedin  Section  F (Economic 
I..  ■ Htid  .^tati.-tirs;,  for  tho  purj)o.so  of  considering 
wli.  r It  IS  imjw.rtant  that  her  Majesty’s  Inspectors 
Oil  Lb  rm  nt  irx'  .Soliools  should  be  appointed  with  refer- 
r n.ro  to  thrr.r  ability  for  examining  the  scientific  specific 
‘s  ii  ].  . -s  of  iIk'  crMb*.  in  addition  to  other  matters.  At 
rho  Swansi"!!  mi^-ting  just  concluded.  Dr.  Gladstone 
brought  tip  tht'  rt  port  on  this  question.  It  was  to  the 
fallowing  effect ; — 


“1.  It  has  come  to  their  knowledge  that  the  teach-  ft 
ing  of  the  scientific  specific  subjects  is  practically  dis-  ■ 
couraged  by  the  incapacity  of  many  of  her  Majesty’s  | 
inspectors  to  examine  in  them.  2.  This  incapacity  is  | u 
explained  by  the  fact  that  the  inspectors  are  not  gene-  ^ 
rally  chosen  so  much  for  their  fitness  to  judge  of  such  | 
educational  work  as  on  account  of  their  high  scholar-  | 
ship,  or  through  political  patronage.  3.  In  the  opinion  |, 
of  this  committee  there  might  be  an  examining  body  II 
for  her  Majesty’s  inspectors,  composed  of  three  of  the  i| 
most  experienced  of  the  present  Senior  Inspectors’  i 
Association,  with  a similar  number  of  the  science  ex-  | 
aminers  of  the  Science  and  Art  Department.  The 
examination  should  be  thrown  open  to  elementary 
teachers,  and  the  candidates  might  be  tested  in  the 
practical  work  of  examination  in  one  of  the  central 
elementary  schools  in  London.  4.  The  committee  believe 
that  the  opening  of  the  inspectorship  to  fully  qualified  ) \ 
elementary  teachers  would  tend  to  raise  the  esprit  de  \ 
corps  of  the  profession  ,and  improve  the  character  of  both 
inspector  and  teacher.  5.  The  committee  are  further 
of  opinion  that  while  a University  degree  may  be-  fitly  j 
regarded  as  a test  of  scholarship,  it  is  not  a test  of  the  j i 
particular  qualifications  for  an  examiner,  and  therefore 
it  is  not  sufficient  in  itself  to  guarantee  the  holder 
thereof  as  worthy  the  position  of  inspector.  There 
appears  to  be  no  reason  why  academical  honours  should 
be  made  an  indispensable  condition  of  appointment.  6. 
The  committee  recommend  that  a memorial  be  presented 
to  the  Lords  of  the  Committee  of  Privy  Council  on  i 
Education,  embodying  the  above  conclusions.” 


GENERAL  NOTES. 

« 

Explosions  in  Coal  Mines. — The  At!ien(^um  notes  that 
the  French  Fire-Damp  Commission,  which  was  organised 
some  years  since,  has  just  issued  a long  report,  recording  the 
causes  of  420  accidents  by  explosions.  Sixty-four  projects 
were  presented  to  them  by  private  individuals,  and  some  new 
instruments  have  been  constructed.  The  influence  of  coal- 
dust  upon  explosions  has  not  been  satisfactorily  determined, 
but  a series  of  propositions  have  heen  transmitted  to  the 
French  ministry,  which  will  be  laid  before  the  Chamber  next 
Session. 

Colouring  of  Preserved  Vegetables. — It  is  reported 

that  M.  Lecourt,  a preserve  manufacturer  of  Paris,  and 
Professor  Guillemare,  of  the  Lycee  of  Rheims,  have  devised 
a new  process  for  giving  the  required  green  colour  to  pre- 
served vegetables  without  the  use  of  salts  of  copper.  From 
a report  addressed  to  the  Consultative  Committee  of  Public 
Hygiene  of  France  by  MM.  Wmtz,  Gavarre,  and  Bussy,  it 
appears  that  this  new  process  consists  in  adding  to  the  vege- 
tables employed  a surcharge  of  chlorophyll,  so  that  after  the 
inevitable  loss  caused  by  boiling  at  120°  C.,  they  still  retain 
sufficient  to  present  the  green  colour  of  fresh  vegetables. 
MM.  Lecourt  and  Guillemare  obtain  the  green  colour  thus 
utilised  from  table  vegetables,  especially  spinach,  which  con- 
tains a great  quantity  that  is  easily  extracted.  By  an  appro- 
priate manipulation  they  obtain  this  green  matter  in  solution 
in  water  alkalised  by  soda.  The  vegetables  being  plimged 
in  boiling  water,  previously  acidulated  by  hydrochloric  acid, 
a suitable  quantity  of  the  solution  of  chlorophyll  is  turned 
into  the  water.  The  vegetables  are  washed  several  times 
before  being  enclosed  in  the  vessels  in  which  they  are  to  be 
submitted  to  the  high  temperature  necessary  for  their  con- 
servation. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Secretary. 
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CAKTOE  LECTURES. 

THE  DECORATION  AND  FURNITURE  OF 
TOWN  HOUSES. 

By  Robert  W,  Edis,  F.S.A. 

{The  right  of  repi oducing  these  lectures  is  reserved.) 
Lecture  II.— Delivered  Moxday,  April  12tii. 

Floor,  Wall,  and  Ceiling  Decoration. 

In  my  lecture  this  evening,  I purpose  to  treat 
generally  on  floor,  wall,  and  ceiling  decoration, 
and  to  offer  various  suggestions  for  the  treatment 
of  the  floor  and  wall  surfaces  ; but  as  I am  more  es- 
pecially adapting  my  remarks  to  town  houses,  it  will 
be  necessary  to  remember  that  as  a rule — the  light 
being  practically  obtained  only  from  one  end  of  a 
room,  and  this  in  the  back  rooms,  generally  more 
or  less  obstructed  by  surrounding  buildings — it  is 
desirable  that  the  general  tone  of  colouring  and 
decoration  should  be  bright  and  cheerful,  so  as  to 
neutralise  as  much  as  possible  the  prevailing  gloom. 
In  new  houses,  there  will  be  little  or  no  difficulty  in 
arranging  for  any  kind  of  floor,  wall,  or  ceiling 
decoration  that  you  may  wish  to  use,  or  think  most 
suitable  to  the  character  of  the  house.  In  existing 
houses  there  are,  of  course,  many  difficulties  to 
contend  with,  if  you  in  any  way  wish  materially  to 
alter  the  design  and  character  of  your  flooring,  by 
the  use  of  marble,  mosaic,  or  tile  paving,  or  to  alter 
in  any  way  the  existing  ceilings  of  the  various 
rooms,  except  by  mere  flat  decorative  treatment  of 
the  original  plaster  work. 

The  cutting  away  of  the  generally  bad  plaster 
enrichments,  so  as  to  render  the  whole  space  fitting 
for  the  superimposing  of  more  suitable  decoration, 
in  the  way  of  designed  canvas  plaster  ornamenta- 
tion, or  plaster  or  wood  paneling,  must  necessarily 
be  somewhat  costly.  Much  may,  however,  be  done, 
by  careful  and  slight  tinting  in  paint  or  distemper, 
and  general  arrangement  of  stencil  decoration,  to 
make  the  existing  ceilings  more  artistic  and  in 
character  with  the  decoration  of  the  walls. 

In  most  town  houses  the  floors  of  the  hall  and  inner 
hall  are  of  stone,  and  any  cutting  away  of  this,  for 
the  purpose  of  laying  over  it  any  kind  of  marble  or 
tile  pavement,  must  necessarily  be  troublesome  and 
costly.  The  stonework  itself,  if  kept  clean  and 
white,  will  form  a very  good  border  for  simple 
Persian  or  Indian  rugs.  These  are  generally 
cheerful  in  colour  and  pleasant  to  the  feet,  are 


readily  taken  up  and  shaken,  and  tend  to  make  the 
usual  dismal  entrance  of  a town  house  look  warm 
and  comfortable. 

An  inexpensive  way  of  adding  to  the  artistic 
effect  of  the  old  stone  paVing  is  to  incise  in  it  one 
or  two  lines  as  a border,  the  lines  being  of  unequal 
thickness,  and  then  filled  in  with  coloured  cements, 
or  narrow  tile  slips.  The  process  adopted  by 
Baron  Triqueti,  in  the  work  executed  by  him  at 
Windsor,  for  her  Majesty  the  Queen,  and  called 
“ Tarsia  de  Marbre,”  consisted  of  cutting  or 
hatching  numerous  lines  in  the  marble  slab, 
and  filling  them  in  with  coloured  cements,  some- 
what after  the  manner  of  the  well-known  pave- 
ment in  the  Cathedral  at  Sienna ; but  the  process 
is  not  one  to  be  commended,  and  the  result  is,  from 
an  artistic  point  of  view,  when  applied  to  figure 
decoration  for  wall  surfaces,  anything  but  satis- 
factory. I see  no  reason,  however,  why  the  in- 
laying of  stone  with  coloured  cements  or  marble 
or  tile  slips,  should  not  be  more  generally  adopted 
for  the  pavements  of  halls  and  conservatories. 
Another  simple  and  inexpensive  way  of  treating 
the  old  stone  paving,  is  to  form  a large  square  or 
diagonal  diaper  pattern  all  over  it,  by  means  of 
slightly  incised  lines,  and  inserting  at  the  junc- 
tion of  the  lines  small  red  or  black  tiles,  so  as  to 
form  a distinct  pattern.  All  this  kind  of  work  can 
be  done  very  inexpensively,  and,  to  my  mind, 
commends  itself  to  those  who  are  anxious  to  avoid 
the  everlasting  monotony  of  linoleum  or  oilcloth, 
which  soon  lose  their  brilliancy,  and  want  renew- 
ing in  a few  years. 

A more  expensive  way  of  improving  the  old 
stone  paving  is  by  cutting  a space,  say  12  inches 
wide,  as  a border  all  round,  and  filling  it  in  with 
grey,  red,  and  black  marble  slips,  or  with  a pattern 
border  of  marble  mosaic,  or  tile-work.  All  this 
kind  of  work  can,  of  course,  be  amplified  to  any 
extent,  but  in  any  simple  way,  such  as  I have 
suggested,  the  existing  stone  floors  can  be  made 
infinitely  more  pleasant  and  artistic. 

Marble  mosaic,  and  plain  or  encaustic  tile 
paving,  have  of  late  years  come  largely  into  use, 
and  it  is  not  necessary  to  enlarge  upon  the 
excellence  of  either  of  these  special  ways  of 
paving;  but  remember  always  that,  with  tiles, 
simple  designs  and  masses  of  plain  colours,  red, 
grey,  or  buff,  are  to  be  preferred  to  elaborate 
patterns,  which,  as  a rule,  are  anything  but 
artistic,  and  too  often  utterly  unsatisfactory.  In 
tile  pavements  it  is  desirable,  especially  in  the 
ordinary  narrow  hall  of  a London  house,  to  have 
as  broad  a treatment  of  the  spaces  as  possible, 
and  to  avoid  altogether  the  all-over  patterns 
which  are  published  in  most  of  the  pattern  books 
laid  before  the  public ; not  only  are  these  elaborate 
geometrical  patterns  unsatisfactory  when  laid, 
by  destroying  the  breadth  of  surface,  and  seemingly 
diminishing  the  already  too  narrow  space,  but 
they  are  infinitely  more  expensive  than  plain  red 
four  or  six  inch  tiles  laid  over  the  whole  space,  with 
a simple  border  of  black  or  buff.  A plain  red  tile 
pavement  of  this  kind,  is  infinitely  pleasanter, 
warmer,  and  more  suitable  for  a London  hall,  than 
any  of  the  elaborate  patterns  which  are  offered  for 
the  public  choice,  and  repeated  ad  nauseam  in  oil- 
cloth and  linoleum. 

In  late  years,  there  has  been  a very  considerable 
revival  in  the  work  of  marble  mosaic  for  pave- 
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ments.  Messrs.  Burke  and  Co.,  and  other  manu- 
facturers, have  endeavoured  to  bring  this  emi- 
nently beautiful  and  artistic  work  into  more 
general  use,  by  economising,  as  much  as  pos- 
sible, the  cost  of  its  production  and  laying  ; but  this 
kind  of  pavement  is  necessarily  costly  in  small 
spaces,  varying  from  50s.  to  70s.  a yard,  but 
when  laid,  the  result  is  most  satisfactory.  Messrs. 
Minton  and  Messrs.  Maw  make  tesserse  of 
burnt  earth,  with  which  a somewhat  cheaper 
pavement  can  be  made. 

In  all  this  kind  of  work,  it  must  be  remembered 
that  a considerable  extra  thickness  is  superimposed 
upon  the  existing  stone  base,  and  that  this  must 
be  provided  for,  either  by  cutting  away  the  stone- 
work, or  by  splaymg  down  the  new  coating  to  the 
floors  of  the  rooms.  The  first  procedure  is  ex- 
pensive and  unsatisfactory,  as  weakening  the  con- 
structive flooring ; but  the  splaying  off  in  the  door 
openings  can  be  done  so  as  to  in  nowise  be  incon- 
venient or  objectionable,  and  the  expense  of  cut- 
ting away  the  stonework  is  thus  avoided.  Of 
course,  if  the  floors  are  of  wood,  all  this  expense  is 
avoided  by  taking  up  the  old  flooring,  and  filling 
in  between  the  joists  with  concrete  or  pugging, 
and  so  providing  a solid  level  surface  for  the  new 
flooring.  In  the  limits  of  my  present  series  of 
lectures,  I can  hardly  enter  into  the  question  of  the 
use  of  mosaic  for  general  decoration,  for  naturally 
it  hardly  suggests  itself  as  suitable  for  the  cover- 
ing of  the  internal  walls  of  our  houses,  and  the 
action  of  frost  and  moisture  practically  prevents 
its  adoption,  except  when  carefully  protected,  for 
external  work ; moreover,  for  all  absolutely  deco- 
rative purposes  it  must  necessarily  be  costly,  and 
its  effect  at  short  distances  is  generally  unsatis- 
factory. Applied  to  the  decoration  of  large  monu- 
mental structures,  mosaic  has  been  used  from  the 
earliest  civilised  times,  and  the  wondrous  beauty 
of  the  ancient  examples  which  still  remain,  in 
mural  decoration  and  pavements,  speak  better  than 
all  words  to  its  interest  and  durability. 

Another  and  a cheaper  way  of  paving,  is  by  the 
use  of  what  are  called  marble  mosaic  tiles  ; these 
tiles  are  made  by  pressing  a number  of  marble 
chips  into  Portland  cement,  either  without  pattern 
— as  “misciata”  or  in  apattern;  the  tiles,  when  dry, 
being  polished.  I he  effect  is  good  and  pleasing,  the 
cost  varies  from  10s.  per  square  yard,  and  if  the 
tiles  are  used  in  single  colours  of  red,  grey,  and 
l)lack,  an  effective  pavement  can  be  obtained  at  a 
small  cost.  Inlaid  cement  work  for  floors  ought 
tobe  much  more  encouraged,  as  cheap  and  durable. 

I need  hardly  refer  to  the  ordinary  covering  of  a 
Loudon  hall  by  means  of  linoleum  and  oilcloth. 
I consider  both  objectionable,  and  to  be  avoided, 
as  far  as  possible.  Painted  oilcloth  soon  becomes 
shabby  by  its  pattern  being  worn  through,  and,  as  a 
iule,  this  pattern  is  only  an  imitation  of  tile  or  par- 
quet work,  bad  in  treatment,  colouring,  and  design. 

Until  quite  recently,  it  hasbeen  the  fashion  to  cover 
the  whole  of  the  floors  of  our  reception  and  bed- 
rooms with  drugget  or  carpet,  which,  as  a rule, 
was  never  removed,  except  at  the  usual  periods  of 
spring  and  autumn  cleaning;  and  it  is  hardly 
necessary,  therefore,  to  object  to  the  system  as 
utlci-ly  oi)posed  to  all  laws  of  health  and  cleanliness. 
Floors  thus  covered,  as  a matter  of  course,  become 
the  receptacles  of  dirt  and  dust,  which  no  amount 
of  brushing  can  get  rid  ofjj  qpd  this  daily  brushing 


serves  only  to  raise  a cloud  of  dirt  and  dust,  which  ( 
settles  in  part  upon  every  object  in  the  rooms,  and  » 
in  part  returns  to  its  original  resting  place.  It  is  1 
a matter  of  astonishment  to  me  to  find  that  there  i 
are  still  a large  number  of  people  who  are  content  I 
to  keep  this  exceedingly  bad  arrangement  of  floor  \ 
covering,  and  who  object  altogether  to  having  a 
certain  amount  of  plain  floor  space  all  round  the  i 
sides  of  the  room.  In  the  first  place,  this  covering 
of  the  whole  surface  is  unhealthy ; in  the  second 
place,  it  is  dirty ; and,  in  the  third  place,  the  cost 
of  the  carpet  is  infinitely  more  than  the  cost  of 
painting  or  staining  the  edges  of  the  rooms.  | 

There  aie  many  ways  of  treating  the  floor  sur-  \ 
faces  of  a room,  either  in  part,  or  entirely,  so  as  to  | 
avoid  the  necessity  of  carpeting  the  whole  surface.  | 
The  cheapest  way  is  to  paint,  say  a margin  of  two  t 
or  three  feet  wide,  all  round  the  room,  in  four  or  ) 
five  coats  of  dark  colour,  care  being  taken  that  the  1 
groundwork  throughout  is  dark,  so  that  scratches 
shall  not  show  any  light  colour  under,  and  that 
sufficient  time  is  allowed  for  each  succeeding  coat  j 
to  harden  and  dry.  A square  carpet  or  rug  can  | 
then  be  pinned  down  over  the  centre  space,  which  1 
can  be  easily  taken  up  once  a week  and  shaken,  i 
and  the  borders  can  be  washed  or  cleaned  every  I 
day. 

Eew  floors  can  either  be  treated  in  this  way,  or 
stained  and  varnished,  or  wax  polished.  Many  of 
the  floors  abroad  are  formed  entirely  in  tiles,  laid 
upon  concrete  filling  in  between  the  wood  j oists ; but 
although  clean  and  healthy,  this  kind  of  floor  is 
somewhat  cold  and  dismal,  and,  unless  extremely 
well  laid,  the  joints  are  too  apt  to  form  receptacles 
for  dirt  and  dust. 

A more  expensive  way  of  forming  borders  is  by 
means  of  “ Parquet.”  This  consists  of  the  fitting 
together,  in  narrow  strips,  of  various  hard  woods, 
carefully  grooved  and  tongued  into  a pattern;  this 
work  is,  however,  expensive,  varying  from  2s.  9d. 
per  foot  super.,  laid,  and  involves  considerable 
labour  and  expense  in  cutting  and  altering  the  old 
floor,  unless,  of  course,  the  whole  surface  be 
covered  with  parquet. 

The  general  effect  of  this  inlaid  wood-work  is 
more  showy,  but  I am  not  prepared  to  say  more 
artistic  than  plain  painting.  Messrs.  Arrowsmith, 
and  other  well-known  upholsterers,  have  for 
years  laid  themselves  out  for  this  kind  of  work  in 
solid  “parquet,”  which  must  not  be  confounded 
with  the  thin  veneering  glued  down  to  a common 
deal  backing,  which,  although  practically  cheaper, 
is  inferior  in  quality.  Messrs.  Howard,  of  Berners- 
street,  have  patented  what  they  call  ‘ ‘ carpet 
parquet.”  This  is  made,  by  machinery,  of  very  thin 
strips  of  wood,  which  are  first  desiccated,  then  cut 
to  the  required  form,  arranged  into  a pattern, 
and  secured  by  a canvas  backing.  The  advantage 
of  this  is,  that  it  can  either  be  laid  as  a border  or 
entirely  over  the  room,  without  interfering  with 
the  old  floor  ; and,  if  laid  as  a border,  any  ordinary 
carpet  practically  fills  up  the  thickness,  and  the 
cost,  ranging  from  fid.  to  Is.  fid.  per  foot  super., 
is  much  in  its  favour.  All  parquet  work  is  practi-  > 
cally  impervious  to  dust,  and,  therefore,  naturally 
conduces  to  the  healthiness  of  the  room,  as  there  ' 
are  no  open  joints  to  collect  dust,  or  what  doctors 
call  germ  seeds  of  disease. 

It  would,  I take  it,  be  impossible,  in  this  dingy  j 
city,  to  apply  the  teaching  of  the  old  northern  i 
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Italian  artists — wlio  covered  with  distemper  deco- 
ration the  exteriors  of  their  houses — to  London 
houses  of  the  present  day ; but  we  might  surely 
take  from  their  work  some  few  hints  for  the 
decorative  treatment  in  paint,  of  plain  plaster 
walls,  and  so  improve  the  unutterably  inartistic 
and  miserable  appearance  of  our  London  streets 
and  squares. 

We  cannot  have  Italian  climate  or  Italian 
brilliancy  of  sky  or  sunlight,  but  surely  this  is  all 
the  more  reason  why  we  should  endeavour  to  give 
some  colour  to  the  dingy  streets,  made  more 
dingy  by  the  smoke  and  other  impurities  of 
London  atmosphere  and  London  fogs.  Even 
the  stucco  palaces  of  Belgravia  and  Tyburnia 
might  be  made  fairly  pleasant  objects  to  look  at, 
if  relieved  vdth  coloured  decoration,  in  some  such 
way  as  the  houses  in  the  Piazza  delle  Erbe  at 
Yerona,  from  their  dreary  monotony  of  imitation 
stone  colouring,  and  sickly  commonplaceness  of 
Portland  cement. 

We  may  almost  be  grateful  to  those  who  first 
broke  away  from  the  ordinary  colour,  and  painted 
the  exteriors  of  their  houses  red  or  blue,  and  for 
the  attempt  made  by  Messrs.  Jackson  and  Graham 
to  introduce  external  coloured  decoration  in  the 
new  Continental  Hotel,  in  Waterloo-place. 

I do  not  see  why  we  should  have  all  our  houses 
dingy  as  well  as  bad  in  architectural  design  ; the 
speculative  builder  has  provided  us  with  all  that  is 
filthy  and  objectionable  in  the  Avay  of  design  ; we, 
if  we  like,  can  do  something,  without  any  great 
outlay  of  money,  to  neutralise  this,  by  judicious 
use  of  colour  in  some  of  the  monotonous  lines  of 
cornices  and  wall  faces,  instead  of  always  adhering 
to  the  dreariness  and  dismal  commonplaceness  of 
gi’ey  and  stone  colour. 

The  palaces  of  Venice,  and  the  cinque-cento 
churches  throughout  Italy,  show  how  marvellously 
the  use  of  marble,  even  in  small  panels,  brightens 
uj)  and  relieves  the  surface  of  a flat  dull  wall. 
iVIarble  has  been  universally  admitted  to  be  the 
best  and  most  appropriate  for  surface  decoration, 
and  a few  phojues  inserted  as  jJanels  in  our  street 
fronts  would  do  something  to  lighten  up  and  break 
the  present  dulness,  at  a comparatively  small  outlay. 

Architects  get  the  credit  cf  being  the  authors  of 
innumerable  bad  works,  but  we  are  not  responsible 
for  the  vulgar,  tasteless  erections  of  the  last  20 
years,  which  make  up  the  streets  and  squares  of  the 
greater  j>art  of  fashionable,  modern  London.  No 
wonder  that  London  is  the  dingiest,  the  dreariest, 
and  the  ugliest  city  in  the  world ; no  wonder  that  all 
artistic  feeling  is  crushed,  when  we  see  the  endless 
rows  of  cement-covered  houses,  of  hideous  outline 
and  common-place  design,  left  grey,  in  all  the 
shabbiness  of  Portland  cement,  or  blossoming  out 
in  triennial  springtides  of  fresh  paint,  which 
whitewashes  for  a while  the  tasteless  vulgarity  of 
our  street  fa9ades. 

It  would  seem  that  the  architect  and  the  painter 
are  not  in  accord — that  there  is  a want  of  that 
proper  sympathy  and  art  brotherhood,  which,  in 
older  days,  made  men  think  nothing  too  insig- 
nificant to  work  upon — the  painting  of  a great 
decorative  picture,  the  figure  decoration  of  a noble 
hall,  the  jjainting  of  arabesques  on  walls,  or  the 
tinting  and  colouring  of  outside  plaster  work. 
M’hy  should  this  want  of  sympathy  exist  ? 

I am  quite  certain  that  amongst  all  good  archi- 


tects there  is  a strong  desire  to  bring  into  their 
work  the  work  of  the  painter,  and  to  associate  with 
their  building,  in  goodly  and  pleasant  fellowships, 
the  work  of  the  sculptor  and  the  painter. 

I see  no  reason  why  the  skill  and  thought  of  the 
architect  and  decorator  should  not  be  employed,  in 
making  the  general  run  of  commonplace  street 
architecture  pleasanter  to  look  at,  by  means  of 
coloured  decoration,  lightly,  simply,  and  economi- 
cally treated,  or  by  the  use  of  glazed  terra-cotta  in 
a variety  of  colours. 

Why  cannot  we  learn  a lesson  from  the  treat- 
ment of  some  of  the  external  fagades  in  the  street 
of  nations  in  the  late  Paris  Exhibition,  and  adapt 
majolica  ware  and  faience  to  the  external  decora- 
tion of  our  houses  ? 

The  money  spent  on  a piece  of  hric-d~hrac  or  an 
ordinary  water-colour,  if  judiciously  laid  out, 
would  provide  for  the  decoration,  in  good  glazed 
terra-cotta  or  tile- work,  of  the  entrance  door  of  a 
house  ; and,  with  a little  thought  and  a moderate 
outlay,  the  miserable  skeletons  of  London  street 
houses  might  be  vivified  and  brought  into  at  least 
some  semblance  of  pleasant  life  and  colour. 

Fresco  decoration  in  distemper  is  out  of  the 
question ; but  painted  pottery,  terra-cotta,  mosaic, 
and  even  iron  enamelling  may,  rightly  treated,  bo 
well  fitted  to  give  colour  and  even  beauty  to  our 
London  streets,  and  such  work  would  not  suffer  by 
smoke  or  atmospheric  influences,  wouldbe  freshened 
and  cleaned  by  each  shower  of  rain,  and  made 
brighter  by  each  breath  of  wind. 

Internally,  there  are  naturally  very  many  ways 
for  the  decorative  treatment  of  the  wall  spaces ; 
but,  as  I purpose  in  my  future  lectures  to  offer 
suggestions  for  the  special  treatment  of  the  walls 
of  various  rooms,  I shall  at  present  confine  my  re- 
marks generally  to  the  materials  which  may  be 
used.  Chief,  perhaps,  amongst  the  various  ways 
of  covering  the  walls  of  rooms  in  the  Elizabethan 
age,  was  by  hangings  of  tapestry  or  arras.  These, 
as  a mle,  were  simply  hung  upon  the  walls,  and 
where,  as  very  frequently  in  earlier  days,  the  walls 
were  of  brick  or  stone,  not  plastered,  the  heavy 
tapestry,  hung  to  tenter  hooks,  at  once  hid  the 
rough  work  under,  gave  warmth  and  comfort 
to  the  cold  and  cheerless  walls,  and  was  easily 
taken  down  and  stowed  away.  Another  way  of 
covering  the  walls  was  with  painted  cloth,  or 
canvas,  painted  in  with  various  subjects,  devices, 
and  mottoes.  The  elaboration  of  this  kind  of  hang- 
ing was  taken  up  by  the  French,  and  more  recently 
introduced  into  this  country,  in  the  way  of  straining 
damask,  satin,  silk,  or  other  material  over  the  wall 
s urf  aces  either  entirely  covering  the  wall, or  arranged 
in  panels  by  mouldings.  All  this  kind  of  work,  how- 
ever charming  in  itself,  is  to  my  mind  essentially 
out  of  place  in  London  rooms.  Tapestry  is  gloomy, 
and  holds  dust,  and  silk  and  satin  are  too  delicate 
to  stand  the  smoke  and  dirt  of  town  atmospheres. 
Anything  that  holds  dust  is  essentially  out  of  place 
on  the  walls  of  our  rooms  ; and  no  matter  how 
picturesque  the  general  effect  of  good  tapestry,  it 
would  be  utterly  out  of  place  in  the  permanent 
decoration  of  tfie  wall  surfaces  of  our  houses  ; but 
I see  no  reason  why  good  pieces  of  old  tapestry 
should  not  be  strained  and  hung  on  the  walls  of 
the  halls  or  staircases,  as  pictures  or  any  other 
objects  of  art,  so  long  as  they  are  moveable,  and 
easily  shifted  for  cleaning  purposes. 
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I confess  my  own  views  are  that  anything  that 
by  its  surface  collects  and  holds  dust,  is  to  be  care- 
fully avoided  in  ail  wall  decoration  in  London 
houses,  and  for  these  reasons  all  flock  papers,  as 
well  as  those  stamped  in  relief,  are,  as  a rule,  to 
be  avoided  except  for  ceiling  or  frieze  decoration. 
Some  of  the  better  class  of  double  flock  papers,  for 
instance,  such  an  one  as  the  exquisite  sun-flower 
pattern  designed  by  Mr.  Talbert,  and  made  by 
Messrs.  J effrey,  are  admirably  adapted  for  a dining- 
room, when  a high  wood  panelled  dado  is  used, 
and  the  paper  surface  is  limited;  this  paper  is 
sufficiently  decorative  by  itself,  but  is  also  admir- 
ably adapted  by  its  tone  of  colouring  for  pictures 
or  engravings. 

The  present  French  system  of  panelling  the 
rooms  with  elaborate  framework  of  intricate 
mouldings  and  carvings,  and  filling  in  the  panels 
Avith  silk  or  paper,  is  certainly  not  adapted  for 
London  rooms  ; the  carvings  and  mouldings  hold 
dirt,  require  constantly  cleaning,  and  are  extrava- 
gant and  costly  ; nor  do  I think  the  effect  in  any 
way  satisfactory,  except  in  very  large  reception 
rooms. 

Any  system  of  panelling  the  general  surfaces  of 
walls  of  an  ordinary  London  room  will  be  found 
inconvenient  and  unsuitable  for  hanging  pictures, 
and  otherwise  decorating  the  walls,  as  it  neces- 
sarily requires  everything  to  be  equally  arranged 
and  fixed  in  the  centres  of  the  panels,  or  in  the 
dividing  spaces,  and  it  seems  absurd  to  hang  a 
picture  on  a small  scale  in  a panel  of  great  size.  In 
the  great  houses  and  halls,  where  large  full-length 
ancestral  portraits  filled  up  nearly  the  whole  space, 
the  arrangement  had  fewer  objections,  more  espe- 
cially as  it  formed  part  of  the  general  construction 
of  the  rooms,  the  great  mantel  being  designed  with 
it,  the  whole  finished  with  skilfully  designed 
cornices  and  ceilings,  with  flat  mouldings  worked 
into  elaborate  or  simple  panelling. 

Of  course,  all  this,  done  in  large  rooms,  is  ex- 
pensive, and,  unless  the  general  furnishing  be  on  an 
equal  scale,  incongruous  and  absurd. 

Embossed  leather  was  largely  used  in  the 
Elizabethan  age  for  wall  hanging,  but  this  is 
exceedingly  difficult  and  costly  to  obtain ; where 
used,  it  may  be  formed  into  a high  dado,  with  a 
wood-rail  moulding  over,  or  divided  into  small 
dado  panels,  where  the  ornament  or  pattern  will 
admit  of  it.  The  papers  stamped  after  the  manner 
of  leather,  by  Messrs.  Jeffrey,  are  exceedingly  good 
in  design,  and  fairly  inexpensive. 

Mr.  Walton,  of  Sunbury,  has  invented  a new 
kind  of  material  for  wall  decoration,  which  he 
calls  “Muralis.”  This  is  said  to  have  the  merit 
of  being  strong  and  moderately  inexpensive.  It 
is  practically  linoleum  lined  with  canvas,  that  it 
may  be  fitted  up  against  the  wall  an'l  ceiling,  and 
is  !i  mixture  of  linseed  oil  and  fibre  rolled  on  to 
a fabi-ic,  and  afterwards  stamped  by  machinery 
with  ornamentation  in  relief.  The  specimens 
submitted  to  mo  are  artistic  in  their  design,  the 
stamping  being  clear  and  sharp,  the  effect  being 
7nore  like  very  delicate  low  relief  carving  or 
])lastcr  stamping.  The  especial  merits  claimed 
for  it  are  its  warm  and  comfortable  appearance ; 
that  it  does  not  abs(jrb  moisture,  and  offers  an 
impermeable  resistance  to  wet  from  within  or 
without ; it  can  either  be  put  up  for  dados,  or  may 
bo  put  as  a decorative  frieze,  and  painted  to  any 


colour,  to  suit  the  general  tone  of  the  room, 
especially  as  it  can  be  put  up  along  the  whole 
length  of  a wall  without  being  jointed;  it  can 
be  used  in  the  panels  of  doors  or  ceilings,  and  the  , 
cost  is  moderate,  some  of  the  best  patterns  for  i 
dado  work,  about  two  feet  high,  being  sold  for  ) 
about  3s.  a yard.  There  are  many  other  materials  ; 
which  can  be  adopted  for  wall  decoration,  more 
especially  in  the  lower  portion  of  the  walls,  where  » 
the  room  is  unequally  divided  by  a high  or  low  i 
dado.  , 

Good  tiles  can  be  used  in  panels,  in  the  walls  of  ) 
halls,  with  painted  figures,  or  other  decorative  r 
subjects ; but  pray  do  not  encourage  the  use  of  i 
rough,  unevenly  burnt  tiles,  where  the  subject  > 
painting  is  utterly  ruined  by  the  poor  character  of  ) 
the  tiles.  To  suppose  that  this  roughness  and  r 
irregularity  gives  an  air  of  age,  is  simply  ridiculous ; \ 

and  if  it  did,  it  would  be  setting  forth  a lie,  and  t 
be  as  bad  in  taste  as  it  is  in  appearance.  I take  it 
that,  had  our  forefathers  been  able  to  make  tiles  as 
well  as  we  make  them  now,  they  would  have  done  so ; 
and  it  seems  to  me  gross  affectation  to  copy  imi)er-  j 
fections  of  any  kind.  Messrs.  Howard  have  a cheap  i 
way  of  forming  wood  dados,  by  glueing  on  to  the  j 
wall  what  they  call  wood  tapestry,  which  is  really  | 
only  a kind  of  veneering.  This  kind  of  work  may  i 
be  fairly  adapted  where  there  is  no  chance  of  damp ; ; 

but  I should  prefer  to  see  a simple  deal  painted  » 
dado,  rather  than  this  wood  veneering,  which,  to- 
my  mind,  partakes  too  much  of  the  character  of 
sham  to  be  altogether  satisfactory. 

In  small  drawing-rooms,  where  expense  is  an 
obj  ect,  India  or  Manilla  matting  may  very  well  be 
used  as  a dado,  it  is  clean,  and,  thus  arranged, 
fairly  lasting.  But  the  use  of  all  these  various 
materials  must  necessarily  depend  upon  the  means 
at  the  artist’s  disposal,  and  I shall  more  specially 
allude  to  them  in  the  examples  which  I propose  i 
to  give  in  my  fourth  and  fifth  lectures,  for  the 
decoration  of  special  rooms.  After  all,  most  of  us 
will  have  to  be  content  with  the  more  recent  in- 
vention of  paper-hangings,  for  the  decoration  of 
our  rooms  ; and,  thanks  to  Messrs  Jeffrey,  Messrs.  ^ 
Grace,  Messrs.  Morris,  and  other  manufac- 
turers, there  is  now  no  difficulty  in  obtaining 
artistic  paper-hangings  of  good  quality,  and  at 
moderate  cost.  The  designs  of  these  firms  are  of 
highest  possible  excellence  as  regards  drawing 
and  colouring,  and  the  colouring  and  workman- 
ship are  as  good  as  they  can  be. 

1 am  indebted  to  Messrs.  Jeffrey  for  much  infer-  ( 
mation  as  regards  the  making  of  various  kinds  of 
paperhangings,  and,  together  with  Messrs.  Grace, 
Morris,  and  Scott  and  Guthbertson,  for  the  loan  of 
the  large  collection  of  artistic  papers  which  are  on 
the  walls  to-night.  Naturally,  the  papers  all  vary 
in  their  cost,  according  to  the  character,  but  the 
examples  before  you  show  that  the  cheapest  papers 
may  be  equally  good  in  artistic  design  as  the  more  i 
elaborate  specimens.  In  the  cheapest  form  of  ) 
hangings,  the  paper  is  printed  by  machinery,  that 
is  to  say,  all  the  colours  are  printed  at  one  time, 
either  on  self-toned  paper,  as  it  comes  from  the 
manufacturer,  or  on  paper,  which  receives  a general 
coloured  ground ; the  prices  of  them  vary  from 
Is.  to  3s.  per  piece,  according  to  the  thickness  of 
the  paper  used. 

The  block-printed  papers  necessarily  are  more  > 
expensive,  as  they  demand  much  greater  skill  and 
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knowledge  on  the  part  of  the  workmen,  each 
colour  being  printed  separately.  In  all  of  these 
papers,  gold,  so  called,  can  be  introduced,  the 
cheaper  quality  being  done  in  powdered  metal  or 
gold  size ; in  the  more  expensive  papers  gold  leaf 
is  used,  by  which  a much  greater  brilliancy  is  ob- 
tained, but,  even  at  its  best,  gold  on  paper  hang- 
ings in  rooms  exposed  to  the  filthy  gas  of  London, 
and  to  the  humid  atmosphere  of  our  climate,  is 
never  satisfactory ; it  loses  its  brilliancy  in  a few 
years,  and  in  newly-built  houses,  or  on  walls 
where  there  is  any  draught  or  damp,  it  will  not 
stand  for  any  length  of  time.  Some  of  the  raised 
flock  papers  of  Messrs.  JefiFrey,  and  plain  raised 
patterns,  are  exceedingly  good  in  artistic  treat- 
ment and  colouring,  and  are  eminently  adapted 
for  ceiling  decoration,  either  as  an  entire  covering 
or  in  panels,  "wfith  slight  wood  enframing  mould- 
ings, and  for  simple  decorative  friezes.  A very 
good  efiFect  may  be  obtained  by  the  pattern  flock- 
papers  on  gilding,  lacquered  over  like  the  old 
Venetian  work  ; this  produces  a much  richer 
metallic  effect,  and  the  gold  is,  to  a certain  extent, 
protected  from  tarnishing.  White  flock-papers,  on 
a light  ground,  look  well  for  ceiling  decora- 
tion, without  painting,  and  can  afterwards, 
when  dirty,  be  painted  to  any  tone  of  colour. 
Amongst  the  examples  of  flock-papers  sub- 
mitted, there  is  one  in  Adams’s  style  of 
decoration,  in  white  on  red  on  celadon  green 
ground,  especially  successful  in  treatment.  The 
one  advantage  of  flock-paper  in  decoration  is, 
that  the  flock  being  all  wool,  can  be  dyed  or  stained 
in  any  colour,  and  has  much  greater  softness  of 
tone  and  colouring  than  other  papers.  With  the 
great  and  varied  selections  of  high  artistic  paper- 
hangings,  such  as  those  made  by  Messrs.  Jeffrey, 
and  which  may  be  obtained  at  any  good  decorators 
from  Is.  a piece  to  70s.  a piece,  there  should  be  no 
difficulty  in  selecting  some  good  design.  It  is 
gratifying  to  find  tliat  high  class  manufacturers 
like  these,  in  association  'with  good  artist  designers, 
are  seeking  to  prove  to  the  public  that  paper- 
hangings  of  high  artistic  merit,  both  in  design  and 
colouring,  may  be  made  to  beautify  our  houses, 
without  going  to  France  for  designs,  and  without 
sla-vishly  coppng  ancient  patterns  and  ancient 
examples.  Amongst  the  patterns  submitted  there 
are  many  which  may  fairly  be  accepted  as  decor- 
ation complete,  while  others  are  more  adapted  to 
form  the  background  for  pictures  and  engra-vings. 

I can  only  regret  that  it  should  be  necessary, 
even  with  such  manufacturers  as  these,  to  issue  new 
patterns  each  year ; as  artists,  their  aim  should 
be  to  combat  the  shifty  nature  of  a public  who  will 
always  demand  change  if  they  can  get  it,  and  will 
seek  for  a new  fashion  in  paper  as  they  do  in  dress; 
but  if  this  constant  change  and  desire  of  novelty  is 
to  be  gratified,  it  behoves  the  manufacturer  to  take 
heed  that  his  novelties  shall  mean  progress — not 
mere  change — and  that  each  new  design  shall,  if 
possible,  be  better  in  aiTangement,  better  in 
colouring,  and  more  beautiful  in  decorative  treat- 
ment, so  that  the  public  who  crave  after  change 
shall  be  educated  by  each  new  novelty  in  paper- 
hanging, to  a higher  standard  of  excellence  and 
beauty,  and  thus  imperceptibly  the  art  education 
of  the  people  will  be  increased  and  elevated. 

Eemember  always,  as  Mr.  Owen  Jones,  speaking 
of  paperhangings,  in  his  lecture  on  the  “True  and 


the  False  in  Art,”  justly  says,  that  “one  of  the 
first  principles  to  be  attended  to  in  adorning  the 
walls  of  an  apartment,  is  that  nothing  should 
disturb  their  flatness,”  and  that  “ all  direct  repre- 
sentations of  natural  objects  should  be  avoided; 
first,  because  it  places  these  objects  in  unseemly 
positions;  secondly,  because  it  is  customary,  in 
almost  every  apartment,  to  suspend  on  the  walls 
pictures,  engravings,  or  other  ornamental  works, 
and  that,  therefore,  the  paper  should  serve  as  a 
background,  and  nothing  on  it  should  be  offensive 
or  advancing  to  the  eyes.”  “ When  varieties  of 
colours  are  used,  the  Oriental  rule  of  so  inter- 
weaving the  foim  and  colour,  so  that  they  may 
present  a neutralised  bloom  when  -viewed  at  a 
distance,  should  never  be  departed  from.” 

It  is  a somewhat  difficult  matter  in  most  London 
houses,  where  the  ceilings  are  generally  plain,  and 
bordered  by  cornices  of  inferior  design,  to  treat 
them  with  any  amount  of  colour.  In  houses  of 
the  date  of  Adams,  the  ceilings  have  generally 
some  very  delicate  enrichments  all  over  them,  either 
floMung  or  arranged  in  patterns  very  slightly 
raised.  Whenever  these  occur,  it  is  well  to  treat 
them  almost  like  Wedgwood  ware,  with,  say,  light 
tones  of  pink,  green,  grey,  or  buff,  in  very  delicate 
tinting ; but  where  the  ceiling  is  quite  flat,  it  is 
desirable  to  tint  it  a light  tone  of  grey  or  cream 
colour,  to  get  rid  of  the  extreme  glare  of  pure 
white.  Next  the  cornice,  a simple  distemper 
pattern,  of  a darker  shade  of  the  same  colour,  will 
often  be  found  effective  and  useful,  or  one  or  two 
simple  lines  with  stencilled  corners.  The  tinting 
of  the  cornices  must  materially  depend  upon  their 
design  and  contour;  if  plain  moulded  cornices, 
they  may  be  tinted  in  one  or  two  shades,  the 
lighter  tones  being  always  at  the  top  or  next  the 
ceiling,  and  gradually  darkening  off  to  the  wall 
decoration.  As  a general  rule,  one  or  two  of  the 
tints  of  the  general  groundwork  of  the  paper  may 
be  used  with  effect ; if,  however,  the  cornices  con- 
tain the  iisual  ill-designed  and  modelled  plaster 
enrichments,  care  should  be  taken  to  keep  them  in 
the  background,  and  to  pick  them  out  as  little  as 
possible,  so  as  to  avoid  making  their  general  bad- 
ness of  form  and  execution  too  prominent.  It  is 
well  to  remember  a few  general  rules  in  decoration 
of  ceilings  and  cornices,  on  which  to  rely  when 
choosing  colours  or  tints.  For  instance,  in  using 
what  are  called  primary  colours  on  moulded 
surfaces,  it  is  well  to  remember  that  yellow 
increases,  while  blue  diminishes  in  strength ; the 
former  should,  therefore,  be  used  on  convex,  and 
the  latter  on  concave  mouldings.  All  strong 
colours  sliould  be  definitely  separated  from  each 
other  by  light  lines,  fillets,  or  small  mouldings  ; 
colours  on  light  grounds  appear  darker  by  con- 
trast, while  those  on  dark  grounds  appear,  as  a 
rule,  lighter.  If  the  cornice  presents  any  broad, 
flat  surfaces,  a simple  conventional  flower  or 
geometrical  pattern  can  often  be  used  to  great 
advantage,  care  being  taken  not  to  make  it  too 
prominent ; the  great  aim  being  to  keep  the 
general  work  subservient,  and  in  no  way  to  form 
a dark  moulded  frame  for  the  mass  of  light  ceiling. 
The  ordinary  system  of  stencil  decoration  can  be 
carried  out  at  a very  small  expense,  and,  with  a 
few  good  patterns,  very  good  effect  can  be  obtained 
in  ceilings,  where,  generally,  little  or  nothing  is 
done ; nor  is  it  a very  costly  matter  to  lay  on  to 
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the  flat  ceiling,  small  deal  mouldings  formed  into 
panels  and  painted,  with  the  panels  filled  in  with 
some  very  light  diaper  or  pattern  flock-paper,  or 
stencil  enrichment. 

Michael  Angelo,  Domenichino,  Yasari,  and  other 
artists,  covered  their  ceilings  with  painting  and 
fresco,  beautiful  in  themselves,  but  tiring  to  tliose 
who  have  to  look  long  at  them.  Michael  Angelo, 
much  against  his  will,  painted  in  elaborate  decora- 
tion the  ceiling  of  the  Sistine  Chapel ; but  Giotto, 
who  knew  thoroughly  well  how  to  decorate, 
declmed  generally  to  waste  his  work  where  it  was, 
at  its  best,  but  difficult  to  see  ; and  in  the  ceiling 
of  the  Arena  Chapel  we  find  only  a plain  light  tint 
of  pale  blue,  contrasting  well  with  his  fresco  decora- 
tion on  the  walls. 

In  French  ceilings  we  find  many  graceful  enrich- 
ments, especially  those  designed  by  Le  Potre,  from 
whom  Inigo  Jones  probably  took  many  of  his  ideas 
and  thoughts ; afterwards  Vanbrugh  and  Gibbs 
followed  with  work  of  similar  character,  until  the 
perfection  of  this  kind  of  cast  enrichment  was 
attained  by  Athenian  Stewart,  and  the  brothers 
Adam,  whose  delicate  detail,  fanciful  and  flowing 
treatment  of  design  may  yet  be  seen  in  some  of 
the  old  houses  of  London,  and  are  all  worthy  of 
study  in  all  plaster  decoration. 

Carton  pierre  and  canvas  plaster  are  both  of 
French  origin,  but  have  been  largely  introduced 
into  this  country  by  Messrs.  Jackson  and  Son,  of 
Eathbone-place,  and  are  well  adapted  for  general 
ceiling  decoration,  as  both  can  be  laid  on  the 
existing  plaster  work.  Good  decoration  can  be 
obtained,  at  moderate  cost,  by  the  use  of  canvas 
plaster  work  in  low  relief  patterns,  either  made  to 
cover  the  whole  ceiling  or  in  panels,  with  low  flat 
mouldings,  similar  to  those  in  many  of  the  old 
liouses  of  the  sixteenth  and  seventeenth  centuries; 
find  the  material  is  specially  fitted  for  boldly 
rf'licvcd  work  in  decorative  friezes,  a good  effect 
being  obtained  by  treating  the  background  in 
dedicate  tones  of  grey,  or  green,  or  golden  yellow, 
find  having  the  enrichment  white. 

Just  eighteen  centuries  ago,  within  the  ancient 
streets  of  Pompeii,  might  have  been  seen  the  luxury 
and  sj)lendour  of  art,  form,  and  colour,  as  applied  to 
house  decoration.  The  excavations  which  have, 
from  time  to  time,  been  carried  on  during  the  last 
half  century,  have  brought  to  light  marvellous 
specimens  of  mosaic  and  fresco  decorations,  all 
showing  great  skill  and  knowledge  of  grouping 
find  composition,  and  admirable  arrangement  of 
light  and  sliade.  The  examples  of  friezes,  of  terra- 
cotta, and  elaborate  plaster,  bas-relief,  and  fresco 
d(?coration,  of  great  beauty  and  richness,  might 
surely  teach  us  something  of  decorative  art,  and 
from  these  cxfimples  of  brilliant  colouring  and 
graceful  ornamentation,  we  might  do  well,  to  a 
certiiin  extent,  to  accept  some  hints  for  their  future 
fid.'iptation  or  imitation,  externally  and  internally, 
in  our  ninetoentli  century  houses.  Let  me  not  be 
mistaken  in  the  word  imitation ; I do  not  mean  that 
w(>  fire  to  coj>y,  in  our  house  decoration  and  orna- 
mentation, exanifflos  of  work  which  express  only 
designs  from  liofithen  mythology,  or  stories  of  life 
peculiar  to  an  age  of  luxury,  not  always  moral  or 
in  ficcordfinco  with  present  taste ; but  in  the  grace- 
ful drawing  of  ornamental  borders,  in  the  careful 
rendering  of  bright  and  delicate  colouring,  and  in 
the  general  treatment  of  decorative  design  in 


plaster  work,  we  may  learn  many  valuable  lessons 
which  may  help  us  in  our  own  day  and  generation. 

But  here  the  lesson  ceases  ; we  do  not  want  now- 
a-days  stories  of  heathen  mythology,  or  representa- 
tions of  Greek  or  Eoman  legends  with  which  we 
have  little  or  no  sympathy ; we  may  well  be  sick 
of  processional  pictures,  representing  the  scenes  of 
by-gone  ages,  and  of  endless  arrays  of  nymphs  and 
heathen  gods  and  goddesses,  whose  lives  suggest 
nothing  but  subjects  and  scenes  not  always  delicate 
or  pure. 

I see  no  reason  why,  in  the  houses  of  the  present 
time  we  should  not  have  art  decorations  setting 
forth  some  well-known  events  in.  the  history  of  the 
country,  stories  telling  us  of  the  nobility  and 
greatness  of  those  who  have  helped  to  make  our 
country  the  great  country  that  it  is. 

Why  should  not  painters  teach  us  peace,  and 
good  will,  and  charity,  instead  of  the  everlasting 
nonsense  of  the  “Judgment  of  Paris,”  or  the 
“Eapeof  the  Sabines,”  and  in  simple  decorative 
work  in  good  drawing  and  well  arranged  colour- 
ing, help  to  make  our  walls  beautiful  to  look  at, 
and  examples  of  art  decoration,  which  shall  hold 
its  own  with  any  decorations  of  past  ages  ? 

In  the  examples  still  left  to  us  of  Pompeiian 
work,  we  cannot  but  notice  the  great  elegance  of 
outline  and  colouring  treated  with  a master  hand, 
without  violent  or  exaggerated  contrasts  of  light 
and  shade. 

Allegory  may  sometimes  be  charming,  and  teach 
us  some  real  truth,  but  surely  this  kind  of  subter- 
fuge is  out  of  place  in  the  decoration  of  houses  in 
the  nineteenth  century,  when,  at  least,  common  sense 
overrides  romance,  and  truth  and  beauty  of  subject 
and  form  should  take  the  place  of  sickly  senti- 
mentalism in  design  and  treatment. 

Hogarth  and  Cruikshank  have  given  us  carica- 
tures which,  at  their  best,  are  neither  pleasant  in 
their  treatment,  or  altogether  honest  in  their 
rendering,  and  which,  even  if  true,  set  forth  scenes 
which  are  wanting  in  refinement  and  delicacy,  and 
show  us  the  worst  and  most  brutal  side  of  human 
nature.  Both  men  were  artists  of  the  highest  kind, 
but  both  failed  in  nobility  and  beauty  of  design. 
If  art  is  worth  having  at  all,  it  should  be 
beautiful,  and  portray  grace  and  beauty  of  thought 
and  colouring,  with  subjects  emphasising  the  better 
life  that  is  in  us,  and  not,  like  the  mawkish  novels 
of  the  day,  pandering  to  the  tastes  of  those  whose 
thoughts  would  seem  to  be  in  licence  and  indeli- 
cacy, or  v/hich  nauseate  us  with  all  the  gross 
exaggeration  and  detail  of  vulgar  show  or  pro- 
fanity. 

The  President  of  the  Eoyal  Academy,  Sir 
Frederick  Leighton,  Mr.  Marks,  E.A.,  Mr. 
Poynter.  E.A.,  Mr.  Armstrong,  Mr.  Albert  Moore, 
and  other  painters  have  shown  us  what  can  be  done 
in  decorative  work ; and  in  Mr.  Marks’  works  we 
have  quaint  and  humorous  examples  of  good 
decorative  treatment,  which  might  well  be  adapted 
for  humble  requirements  and  humble  means. 

For  us,  it  is  perhaps  unfortunate  that  the  greater 
inducement  of  painting  easel  pictures  should  pre- 
vent such  men  as  these  giving  more  time  to  deco- 
rative work ; we  can  only  hope  that  with  the 
increased  demand  for,  and  delight  in,  real  art  work 
in  our  houses,  ere  long  a school  may  be  founded 
of  young  artists  who  will,  at  fairly  moderate  cost, 
be  willing  and  glad  to  do  purely  decorative  work. 
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I see  no  reason  why  the  question  which  was 
asked  in  an  article  in  the  Nineteenth  Century,  “ Is 
a great  School  of  Art  possible  in  the  present  day?” 
should  not  be  answered  in  the  affirmative,  and  I 
believe  that,  to  a great  extent,  the  conditions  and 
views  of  present  life  are  “such”  (to  use  Mr.  Wall’s 
own  words)  “ as  might  fairly  encourage  and  create 
a school — a group  of  painters,  sculptors,  and  archi- 
tects, whose  work  collectively  should  have  a force 
marking  the  age  in  which  they  live,  becoming  part 
of  the  history  of  the  country  to  which  they  belong, 
and  existing  in  the  future  as  a lasting  monument 
of  the  best  feelings  and  thoughts  of  the  present 
time.” 

There  is,  I fear,  at  present,  among  artists  a want 
of  that  true  sympathy  in  each  other’s  work,  and  of 
that  appreciation  of  and  respect  for  each  other’s 
talent,  which  alone  can  lead  to  true  association  of 
labour  and  fraternity  of  toil. 

Art  decoration  is,  as  a rule,  treated  as  easel 
picture  work,  with  figures  modelled  and  rounded, 
and  with  landscapes  and  perspective  drawing  and 
modelling,  utterly  at  variance  with  true  decorative 
work.  I do  not  suppose  that  any  painter  of  eminence 
could  afford  to  paint  decoration,  if  the  work  is  to 
be  entirely  of  his  own  hand  ; but  I see  no  reason 
why  the  master  hand  should  not,  with  pleasure  and 
profit  to  himself  and  those  associated  'with  him, 
and  in  conjunction  mth  the  architect,  design  and 
complete  good  and  artistic  decoration  at  a fairly 
moderate  cost. 

The  master’s  work  should  consist,  in  conjunction 
with  the  architect,  in  designing  the  general  scheme, 
in  adding  such  touches  and  drawing  as  may  be 
necessary  to  the  work  when  drawn  at  large  on  the 
wall  or  canvas,  and  in  generally  superintending 
the  proper  filling  in,  colouring,  and  finishing  of 
the  work,  always  remembering  that  true  decora- 
tion for  walls  and  ceilings  consists  in  good  general 
arrangement  and  grouping  of  figures  and  foliage, 
and  in  broad  fiat  treatment,  so  that  the  general 
effect  of  the  work,  when  finished,  may  depend  upon 
good  drawing,  graceful  arrangement,  and  simple 
harmonious  colouring,  rather  than  on  laboured 
minuteness  of  detail  or  elaboration  of  finish. 

It  too  often  happens  that,  when  a painter  does 
do  decorative  work,  he  draws  and  completes  it  in 
his  studio,  seeing  nothing  of  its  surroundings  or 
the  proportion  of  the  room  for  which  the  work  is 
intended,  so  that  to  him  it  becomes  more  or  less  an 
easel  picture,  to  be  looked  at  always  on  the  eye 
line,  and  is  laboured  and  finished  in  strength  of 
colour  and  detail  utterly  unnecessary.  Then  when 
placed  on  the  wall  the  effect  is  unsatisfactory,  and 
either  the  work  itself,  or  the  general  decoration  of 
the  room  has  to  be  toned  down  in  order  to  secure 
that  harmony  of  colouring  and  treatment  so  neces- 
san,"  for  aU  good  artistic  decoration. 

I am  sanguine  enough  to  believe  that  art  deco- 
ration can  be  done  'well,  and  at  a cost  within  all 
our  means,  and,  at  the  same  time,  to  the  pleasure 
and  profit  of  every  one  concerned.  I see  no  reason 
Avhy  our  best  painters  should  not  help  us  in  the 
revival  of  decorative  work,  in  the  real  artistic  paint- 
ing of  rooms  we  live  in,  and  the  houses  we  dwell 
in,  even  as  Fra  Angelico,  Giotto,  Corregio,  Michael 
Angelo,  and  many  other  great  masters  did  in  days 
gone  by.  Why  should  not  our  rooms  contain  life 
stories  of  noble  deeds,  of  good  works,  of  home 
scenes,  such  as  would  appeal  to  the  better  life  that 


is  in  all  of  us,  and  remind  us  of  some  good  work, 
some  noble  truth  ? Why  should  we  not  set  forth 
on  our  walls  some  of  the  scenes  from  Chaucer, 
Spencer,  Shakespeare,  Tennyson,  or  other  poets  ? 
Surely  they  would  furnish  us  with  ample  variety 
of  subjects,  grave  or  gay,  and  the  lessons  and  home 
truths  would  be  made  more  intelligible  and  more 
beautiful  by  pictorial  representation. 

You  will  say  that  this  is  all  very  well  for  family 
houses  which  are  handed  down  from  father  to  son, 
and  in  which  the  art  so  produced  is  a part  of  the 
inheritance  ; but  even  in  the  every-day  houses  of 
town,  in  which  we  rest  to-day  and  are  gone  to- 
morrow, some  such  work  can  be  done  on  panel  or 
canvas,  and  remain  as  much  our  own  property  as 
the  pictures  or  drawings  that  we  hang  on  the  walls. 
One  such  decorative  subject,  done  under  the 
supervision  of  a good  painter,  is  worth  all  the 
prettinesses  of  decorative  work  in  gold  and  colour, 
or  all  the  bad  ornaments  of  conventional  form 
which  money  can  buy,  or  mere  decorators  can 
design  for  you ; and  one  such  work  of  pure  deco- 
rative art  will  give  more  pleasure  than  all  the 
stamped  leather  or  hric-d-brac  with  which  so 
many  of  iis  delight  to  load  our  walls.  It  is  better 
to  have  a room  decorated  by  the  hand  of  a master 
than  all  the  industrious  pattern  work  which  hands 
can  make,  for  if  “ life  without  industry  is  guilt” 

“ industry  without  art  is  brutality.” 

I believe  there  are,  amongst  our  younger  painters, 
many  who  would  gladly  help  us  in  such  work  ; and 
it  is  well  to  remember  that  the  fame  and  the 
honour  of  many  of  the  great  masters  of  olden 
days,  rest  more  upon  the  purely  decorative  work 
they  left  behind  them,  than  on  any  amount  of  easel 
pictures  ; that  the  frescoes  they  painted  are,  after 
long  centuries,  still  left  to  us  to  study  and  admire, 
when  the  mere  moveable  canvases  are  lost  or 
destroyed. 

It  would  perhaps  be  impertinent  for  me  to  sug- 
gest that  the  Eoyal  Academy  might  do  something 
towards  providing  for  and  fostering  a school  of 
decorative  painting ; but  I venture  to  think  that 
they,  with  all  their  great  wealth  and  power,  could 
do  more  than  any  private  individuals  towards  pro- 
viding for  a real  and  national  school  of  decorative 
painting  ; their  students  would  be  continually 
adding  new  blood,  and,  from  a mere  business  point 
of  view,  the  younger  painters  would  find  that  not 
only  money  but  fame  and  reputation  would  be 
equally  well  attained  by  decorative  work,  as  by 
painting  easel  pictures,  or  illustrating  books  or 
newspapers,  and  thus  eventually  we  should  be  able 
to  obtain,  at  moderate  cost,  a higher  character  of 
artistic  decoration  throughout  the  country,  and  to 
bring  art  work  within  the  reach  of  thousands, 
whereas  at  present  it  is  only  to  be  obtained  by  those 
with  whom  price  is  no  object. 

It  is  all  nonsense  saying  that  this  kind  of  work 
is  for  the  tradesman  decorator,  and  not  for  the 
artist  himself.  I take  it  the  selling  of  a picture  is 
as  much  a matter  of  business,  as  much  a matter  of 
profit  and  loss,  as  any  other  work  of  human 
brain  and  hand.  The  artist  is,  or  should  be, 
as  much  a man  of  business  as  any  other 
good  member  of  society,  and  it  is  a misfortune  to 
himself  and  his  clients  when  he  is  not.  As  a 
mere  matter  of  business,  he  may,  if  he  will,  find  it 
worth  his  while  to  dedicate  in  part  the  thoughts  of 
his  fertile  brain  and  the  work  of  his  facile  hand 
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and  brush,  to  decorative  design  for  every-day 
homes. 

I am  indebted  to  my  friend  Mr.  Marks,  who, 
some  ten  years  ago,  was  good  enough  to  decorate 
my  own  house,  for  taking  up  this  subject  in  a 
business-like  and  tangible  manner,  and  to  show 
his  approval  of  what  I have  for  years  been  advo- 
cating, by  doing  what  he  called  two  or  three 
“show-cards”  to  illustrate  this  portion  of  my 
lecture.  These  are  hung  on  the  walls,  and  I submit 
are  admirable  examples  of  what  simple  decorative 
work  in  the  hands  of  a master  may  be.  They 
consist  of  decorative  treatment  of  birds  and  foliage 
in  oil  and  tempora,  the  large  example  being 
worked  out  in  a more  naturalistic  form  than  the 
smaller  sketch  which  shows  a flat  treatment  of 
less  expensive  character.  These  are  of  course  only 
suggestive,  and  may  be  amplified  or  simplified  to 
any  extent,  either  in  combination  with  figure 
work,  which  adds  to  the  cost,  or  without  it.  I 
believe  this  has  been  carried  out  in  association  with 
a younger  artist,  with  a view  of  obtaining  the  re- 
sult I seek  for,  namely,  good  art  combined  with 
moderation  of  cost. 

If  the  narrowness  of  worldly  circumstances  pre- 
vents us  from  having  figure  decoration  in  our 
rooms,  we  may  still  have  in  distemper  or  other 
media,  panels  of  coloured  decoration  of  birds,  or 
other  natural  objects,  treated  simply  and  inex- 
pensively, so  as  to  come  within  the  means  of  us  all. 

In  my  future  lectures,  I shall  deal  more  definitely 
with  panel  and  wall  decoration  applied  to  special 
rooms  and  situations. 

In  concluding  this,  my  second  address,  I suggest 
for  your  consideration  whether  it  is  not  desirable, 
from  mere  economical  motives,  to  decorate  your 
rooms  a little  more  artistically ; if  the  walls  be  of 
the  usual  bare  type  of  one  pattern  paper  or  paint, 
you  must  do  something  to  hide  their  bald  and  cold 
api)earance  by  hanging  on  them  engravings, 
pictures,  or  other  artistic  objects.  How  much 
better  then,  would  it  be  to  spend  the  same 
money  in  having  some  really  good  art  deco- 
ration, which  should  be  a source  of  continual 
pleasure  and  delight. 

In  our  dreary  London  rooms  there  might  be 
internal  light  and  colour,  that  should  help  to  make 
us  almost  unmindful  of  the  dinginess  and  smoke 
witliout.  and  add  much  to  the  comfort  and  home- 
like feeling  which  good  colour,  good  designing, 
{ind  good  taste  cannot  fail  to  give. 


MISCELLAMEOHS. 


INSTRUCTION  IN  MUSIC  IN  ELEMENTARY 
SCHOOLS. 

Extiiacts  from  tub  Eepobts  of  Her  Majesty’s  In- 
si*  sctors  OF  Schools  for  the  Year  1879,  showing 
THE  I’ROORESS  made  IN  INSTRUCTION  IN  MuSIC  OR 
Singing. 

^ “It.  is  painful  to  see  big  boys  and  girls  stand  up  to 
sing  the  insipid  doggi’el  wedded  to  pointless  melody 
which  fills  ipi  most  books  of  school  songs.  Shall  the 
toac-hcr  be  advised  to  teach  by  note  ? The  children  shall 
woaril}’’  climb  the  staff  to  find,  when  they  reach  the 
templc!  of  music  at  the  top,  plenty  of  rubbish  like  what 
they  left  below.  Better  no  instruction  in  music  than 
that  which  leads  to  the  natural  conclusion  that  music  is 


stale,  fiat,  and  unprofitable.  The  knowledge  acquired 
will  soon  be  forgotten,  not  so  the  disgust. 

“ In  about  a score  of  schools  in  my  district  part-songs 
are  tastefully  sung  ; in  about  a dozen  (but  there  may 
be  some  in  which  lack  of  time  has  checked  my  inquiry) 
the  ‘ ‘ movable  do  ’ ’ enables  the  children  to  read  simple 
music.  In  many  more,  however,  the  power  of  music 
is  felt.  Exact  and  telling  rhythm  is  often  obtained 
even  in  infant  schools.  The  power  of  exact  rhythmic  | 
movements  is  immense,  and  seldom  used  as  freely  as 
might  be.  But  it  must  be  exact.” — Mr.  T.  S.  Aldis,  t 
Inspector,  Harrogate  District,  p.  216. 


“With  scarcely  an  exception  singing  is  universally  1 
taught,  that  of  the  Homan  Catholic  schools  being  the  j 
best.  The  children  generally  learn  by  ear  and  not  by  | . 
note,  but  part-songs  are  by  no  means  uncommon,  and  j 
when  the  harmonium  is  used  I am  careful  to  satisfy 
myself  that  it  is  only  as  an  accompaniment,  and  not  j 
merely  for  the  purpose  of  supporting  the  voices  or  con-  j 
cealing  defects.  | 

‘ ‘ The  following  schools  are  the  most  proficient  in  this  j ' 
subject : — j 

Consett,  St.  Patrick’s,  Roman  Catholic,  mixed.  ^ 

,,  ,,  ,,  infants.  \ 

Durham  Model,  boys.  ] 

Newbouse,  St.  Mary’s,  Roman  Catholic,  mixed.  j 

Shincliffe  Colliery  British,  mixed. 

West  Kyo  Board,  mixed.”  | 

— Mr.  Bernays,  Inspector,  Durham  District,  p.  227. 

“ In  agreat  majority  of  the  schools  singingisnot  a suc- 
cess. In  most  cases,  perhaps,  this  is  owing  to  a want  of 
musical  ability  on  the  part  of  the  teachers.  In  the 
others  I am  afraid  it  is  partly  owing  to  the  fact  that  the 
subject  does  not  pay  to  teach  well.  Eor  purposes  of 
grant,  the  best  and  the  worst  singing  in  the  district  are 
on  an  equahty.  Singing  by  note  is  rarely  attempted, 
nor  is  it  hkely  to  be  until  the  Code  distinguishes  between 
that  and  singing  by  ear.  Bowdler’s  School,  Shrews- 
bury, has  achieved  marked  success  in  singing.  The 
pieces  got  up  for  inspection  were  sung  in  very  good 
harmony  and  with  good  expression.  The  children  also 
sang  at  sight,  with  very  fair  success,  several  rather 
severe  test  passages.  There  are,  I feel  sure,  many  other 
teachers  in  the  district  able  to  bring  about  the  same 
results.  Singing,  whether  by  ear  or  note,  is  a valuable 
aid  to  discipline.  This  is  lost  sight  of  by  those  teachers 
who  treat  it  with  such  coldness.  In  infant  schools  it  is 
especially  valuable,  and  I am  sorry  to  see  it  so  httle 
used  for  that  purpose.  Take,  for  instance,  action  songs. 
What  agreeable  relaxation,  and  yet  what  training  in 
promjit  discipline  there  is  in  a well  executed  action  song.  | 
As  a rule,  however,  these  songs,  as  executed  on  exami-  I 
nation  day,  only  serve  to  show  the  want  of  disciphne,  I 
and  are  certainly  not  enjoyed  by  the  children.  I think,  I 
also,  that  singing  ought  to  enter  much  more  fuUy  into  I 
the  daily  school  life  of  infants  than  it  does  at  present,  i 
Most  pupil -teachers  decline  to  take  the  music  paper  at 
their  examination,  and  very  few  of  those  who  take  it  do 
themselves  credit.  It  seems  a pity  that  there  is  no 
opportunity  of  testing  their  practical  knowledge  of,  at 
least,  vocal  music.  I think  such  a test  would  add  con-  ( 
siderably  to  their  interest  in  the  study  of  music,  and  j 
must  re-act  favourably  on  the  schools.” — Mr.  S.  K. 
Booth,  Inspector’s  Assistant,  Shrewsbury  District  of  i 
Shropsliire,  pp.  243-4. 


‘ ‘ Of  music  there  is  little  to  be  said  or  heard.  That  it 
is  possible  to  teach  a considerable  amount  of  music  in 
conjunction  with  many  other  subjects,  I cannot  now 
doubt,  because  I have  known  the  thing  done.  The 
master  of  the  third  grade  grammar  school  at  Welling- 
borough used  to  submit  patiently  to  losing  the  grant  for 
music.  I argued  with  him  on  the  subject,  and  said 
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that  he  might  as  -well  get  up  his  dozen  songs  like  liis 
neighboiu'S.  He  declined,  liowever,  to  take  my  view  of 
the  question.  But  last  year  I found  that  he  had  taken 
up  music.  No  songs,  however,  had  been  learnt,  only 
exercises.  These  were  correctly  sung,  and  the  boys 
could  construct  a scale  upon  any  key-note  on  the  black- 
board, and  give  the  chords.  Most  wonderful  of  all, 
they  could  tell,  without  fail,  the  interval  between  any 
two  notes  soimded  by  me  consecutively  or  together 
on  the  harmonimn  (of  which  they  could  not  see  the 
key-board).  This  is  the  only  instance  of  musical  teach- 
ing attended  with  marked  success  which  I have  met 
with.  A few  schools  only  make  any  attempt  at  sys- 
tematic musical  teaching.  It  is  to  be  regretted  that  the 
name  music  should  have  been  selected  for  describing 
that  for  which  the  additional  grant  is  habitually  paid. 
I should  have  preferred  to  see  the  schools  made  a present 
of  the  money  for  average  attendance  simply.  There  is 
a danger  at  present  that  the  children  in  our  schools  may 
be  really  induced  to  think  that  what  ‘ Government  ’ is 
content  to  accept  as  music  must  be  the  genuine  thing.” 
— Mr.  CuEEEY,  Inspector,  Coimty  of  Northampton, 
p.  261-2. 

“Yorkshire  cliildren,  like  their  neighbours  in  Lan- 
cashire, appear  to  be  bom  songsters.  I had  always 
been  doubtful  before  how  far  notes  were  of  use  to 
children  who  so  readily  pick  up  any  tune  that  they  hear 
once  or  twice.” — Mr.  Debben,  Inspector,  "Wakefield 
District,  p.  279. 

‘ ‘ I give  below  the  names  of  certain  schools  in  which 
the  singing  is  remarkably  good  Wanstead  National 
(boys’) ; Romford,  St.  .tlndrew’s  National ; Stratford, 
St.  Paul’s  National  (boys’),  ditto  (girls’)  ; Barkingside, 
Mossford  Lodge  Industrial ; Stratford,  Girls’  British ; 
Plaistow,  Balaam-street  Board  (boys’),  ditto  (girls’). 
Coarseness,  want  of  modulation,  objectionable  manner- 
isms (such  as  dwelling  on  the  last  syllable  of  a passage), 
drawling  and  harshness  are,  so  far  as  I can  judge,  the 
most  prominent  defects.  In  some  country  schools  boys 
may  be  heard  singing  the  tune  an  octave  too  low. 
Ignorance  of  the  method  of  starting  a time  is  often 
shown.  I also  find  cases  where  the  children  have  always 
sung  to  the  harmonium,  and  cannot  sing  accurately 
without  its  aid.  Singing  should  always  be  given  stand- 
ing, and  the  teacher  should  not  sing,  except  in  illustra- 
tion of  some  passage,  or  to  correct  a fault.” — Mr.  Helps, 
Inspector,  Chelmsford  District,  p.  301. 


“ If  better  music  is  to  be  taught  to  children  in  the 
future,  the  musical  training  of  the  pupil -teachers  must 
receive  greater  attention  both  in  theory  and  practice.” — 
Mr.  G.  Wade,  Insjiector's  Assistant,  Leeds  District, 
p.  328. 

“Singing  needs  but  a single  word.  Why  not  make 
‘ singing  by  note  ’ — of  course,  on  any  recognised 
system — a subject  under  19  C?  Needlework  is  already 
an  essential,  and  yet  systematic  needlework  is  ‘ special.’ 
I am  certain  that  a large  number  of  teachers  can  and 
would  teach  by  note — many  do  so  to  some  extent  now, 
who  do  not  report  it — if  it  led  to  any  tangible  result.” — 
Mr.  Moxcreiff,  Inspector,  Bristol  District,  p.  338. 


“Singing  is  taught  in  all  my  schools  with  the  exception 
of,  I think,  two.  Inhabitants  of  a mountainous  country, 
we  are  yet,  by  some  strange  accident,  an  unmusical 
people.  Not  that  we  are  ‘fit  for  treasons,  stratagems, 
and  spoils.’  The  defect  is  due,  not  to  natural  inapti- 
tude, but  to  want  of  training,  and  is,  indeed,  fast  disap- 
pearing. It  would  surprise  Sir  George  Bowyer  to  mark 
how  rapidly  unsuspected  voices  and  ears  are  discovered 
by  the  simple  expedient  of  daily  scale-singing,  and  how 
frequently  two  or  three  years  sufiice  to  develop  the 
power  of  rendering  part-songs  with  taste.  £100,000  of 
public  money  is  well  spent  in  adding  an  innocent  plea- 


sure to  humble  life  at  the  modest  remimeration  of  l|-d. 
per  song.” — Mr.  Teemenheere,  Inspector,  Kendal 
District,  pp.  423-4. 

“ In  singing  I cannot  report  the  progress  I had  hoped 
for ; in  a few  schools  two  parts  are  taken,  the  master 
adding  also  a bass  or  tenor,  but  more  generally  it  is  in 
a harsh  and  monotonous  unison,  not  unfrequently  so 
out  of  tunc  as  to  be  a veritable  infliction  to  any  one 
blessed  (or  cursed)  with  a good  ear.” — Mr.  Waddington, 
Inspector,  Monmouth  District,  p.  435. 


“ I am  sorry  not  to  be  able  to  report  any  progress  in 
musical  proficiency.  I do  not  expect  to  find  any  marked 
improvement  until  direct  encouragement  is  given  to 
singing  from  note.  Many  teachers  can  do  this,  but  they 
are  not  ambitious  enough  to  attempt  what  does  not 
‘pay.’  The  best  form  of  encouragement  would 
pei’haps  be  to  make  singing  from  note  a specific  subject 
of  instruction  under  Art.  21.  The  songs  now  required 
are  frequently  very  agreeably  rendered,  but  I now  make 
a curious  statement,  supported  however  by  facts, 
namely,  that  very  often  the  more  time  given  to  singing 
the  worse  it  is.  It  is  easy  to  see  this  may  be  true,  for  where 
a teacher  has  no  musical  power,  much  time  may  be 
uselessly  employed  in  trying  to  meet  the  present  require- 
ments, requirements  which  can,  at  the  expense  of  but 
little  time  and  labour,  be  easily  secured  by  competent 
teachers.  Another  curious  fact  in  connection  with  this 
subject  is  that  very  inferior  results  are  often  produced 
by  teachers  of  very  decided  musical  power.” — Mr. 
"VViLKiNSON,  Inspector,  Lichfield  District,  p.  454. 


“ Singing  is  taught  in  all  the  schools  which  I have 
inspected,  and  I have  been  able  to  recommend  the  grant 
in  every  case.  But  it  has  sometimes  been  so  harsh  that 
I have  begged  the  teachers  to  silence  those  who  had 
either  ‘no  ear’  or  an  utterly  unmusical  voice.” — Mr. 
Capel,  Inspector,  Warwick  and  Coventry  Districts, 
p.  235. 


PROFESSOR  BELL’S  PHOTOPHONE. 

A correspondent  sends  to  the  Times  an  account  of 
Prof.  Graham  Bell’s  photophone,  as  described  in  a paper 
read  by  Mr.  Bell  himself  at  the  recent  meeting  of  the 
American  Association  for  the  Advancement  of  Science. 
According  to  this  paper,  says  the  correspondent,  Mr. 
Bell  has  performed  a very  marvellous  feat  indeed.  He 
has  succeeded  in  telegraphing,  or  rather  “telephoning,” 
along  a beam  of  light.  The  beam  of  light  took  the 
place  of  the  ordinary  connecting  wire,  and  by  its  means, 
sounds  produced  at  one  end  of  the  beam,  were  repro- 
duced at  the  other.  The  invention  (for  such  it  is  rather 
than  a discovery)  may  or  may  not  have  any  immediate 
practical  appheation,  but  of  the  scientific  interest 
attaching  to  it  there  can  be  no  question.  As  with  the 
telephone,  simple  means  and  well-known  properties  are 
made  to  produce  startling  results.  Startling,  however, 
as  they  are,  they  will  certainly  meet  with  ready  accept- 
ance here.  There  is  nothing  in  Mr.  Bell’s  paper  which 
does  not  fit  in  with  previously  known  facts,  and  its 
author’s  reputation  alone  suffices  to  prevent  any  hesi- 
tation in  receiving  his  conclusions. 

The  curious  properties  of  the  rare  metal  selenium  are 
well  known  to  electricians,  and  have  frequently  been 
made  the  subject  of  experiment.  The  property  wliich 
is  believed  to  be  peculiar  to  itself  is  that  of  offering  more 
or  less  opposition  to  the  passage  of  electricity,  according 
as  it  is  acted  upon  or  not  by  light.  It  is,  therefore, 
easy  to  conceive  that  if  a piece  of  selenium  were  intro- 
duced into  an  electric  circuit,  in  which  was  also  a tele- 
phone, alternations  of  light  and  darkness  might  be 
caused  to  vary  the  strength  of  the  current,  and  such 
variations  would  produce  sound  in  the  telephone.  This 
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may  be  made  clearer  by  considering  the  analogy  of  the 
microphone,  for  the  selenium  would  act,  in  fact,  as  a 
microphone  sensitive  to  light.  In  the  microphone, 
mechanical  vibrations  vary  the  conductivity  of  the 
materials  of  which  the  insfamment  is  constructed.  In 
the  case  of  selenium,  the  luminous  vibrations  affect 
the  conductivity  of  the  metal.  In  either  cases 
these  variations  of  the  current  would  affect  the 
whole  length  of  the  current,  and  would  be  mani- 
fested by  a sound  in  the  telephone.  This  idea  was 
put  forward  by  Mr.  Bell  himself  in  a lecture  in  England 
two  years  ago,  when  he  stated  he  believed  it  would  be 
possible  in  this  maimer  to  ‘ ‘ hear  a shadow  ’ ’ fall  on  a 
plate  of  selenium.  But  it  was  found  that  attempts  to 
realise  the  idea  failed,  because  the  selenium  was  so  bad 
a conductor;  its  “resistance”  was  so  great  that  it 
could  not  be  used  with  so  sensitive  an  instrument  as  the 
telephone.  Mr.  Willoughby  Smith,  a well-known 
English  electrician,  stated  at  a meeting  of  the  Society 
of  Telegraph  Engineers  that  he  had  succeeded  in  hear- 
ing the  fall  of  a ray  of  light  on  selenium  ; but  this  ex- 
perience does  not  seem  to  have  been  repeated.  The 
solution  of  the  problem  appears  to  have  been  due  to  the 
discovery  by  Mr.  Bell  of  a method  of  treating  selenium 
by  which  its  conductivity  was  increased.  Selenium, 
like  the  more  common  element,  sulphur,  exists  in  several 
states.  In  one  of  these  states,  the  “vitreous,”  pro- 
duced by  melting  and  rapid  cooling,  it  is  a non-con- 
ductor. In  its  “crystalline”  or  “metallic”  form, 
produced  by  melting  and  slow  cooling,  it  conducts 
electricity,  though  feebly,  and  it  is  in  this  state  that  it 
has  been  experimented  with.  By  a method  of  heating 
to  a certain  point  and  then  cooling,  and  by  certain  im- 
provements in  the  method  of  attaching  the  connecting 
wires,  Mr.  Bell  succeeded  in  constructing  “cells” — 
small  plates  fitted  with  conducting  wires  suitably 
arranged — of  selenium,  the  resistance  of  which  might 
be  denoted  at  3,  wlfile  the  best  previously  made  was  as 
2,500  (300  ohms  and  260,000  ohms)  in  the  dark.  On 
exposing  the  ceU  to  light  the  resistance  was  diminished 
to  about  a half  (155  ohms).  By  this  means  the  fall  of 
light — the  blow  struck  by  a ray — was  rendered  dis- 
tinctly audible. 

So  far,  Mr,  BeU  had  only  improved  on  what  had  been 
accomplished  by  other  inquirers.  His  next  step  was 
more  original,  and  one  which,  perhaps,  would  not  have 
suggested  itself  to  any  mind  not  already  intent  on  the 
problem  of  conveying  sound  from  place  to  place.  The 
idea  once  suggested,  it  is  not  difficult  to  conceive  that  if 
the  intensity  of  the  light  falling  on  the  selenium  were 
caused  to  vary  in  correspondence  with  the  vibrations, 
say,  of  the  human  voice,  such  vibrations  would  be 
faithfully  reproduced  in  the  telephone,  and  the  voice 
would  be  heard.  Eurther,  the  apparatus  for  thus  regu- 
lating the  impact  of  light  might  be  removed  to  some 
distance  from  the  selenium  without  affecting  the  result, 
so  long  as  the  beam  of  light  shone  with  sufficient  strength 
upon  the  sensitive  cell.  We  should  then  have  sound 
conveyed  by  light,  or  at  least  light  affected  by  sound  at 
one  point  in  such  a way  as  to  be  capable  of  repro- 
ducing sound  at  any  other  point  to  which  it  might  be 
reflected. 

The  apparatus  used  by  Mr.  Bell  is  of  a sufficiently 
simple  character.  A plane  mirror  of  flexible  material, 
such  as  silvered  mica  or  miscroscope  glass,  is  employed 
to  reflect  the  light— sunlight  or  a strong  artificial  light, 
concentrated  upon  it  by  a lens.  The  speaker’s  voice  is 
directed  against  the  back  of  this  mirror,  which  is 
thrown  into  vibrations  in  the  same  way  as  the  dia- 
phragm of  a telephone,  and  communicates  these  vibra- 
tions to  the  beam  of  light.  The  light  reflected  from 
the  mirror  is,  after  passing  through  a second  lens, 
received  at  the  distant  station  by  a parabolic  reflector, 
in  the  focus  of  which  is  placed  a selenium  cell  in  circuit 
with  a local  battery  and  telephone. 

With  instruments  arranged  as  above  described,  Mr. 
Bell  states  that  a number  of  trials  have  been  made,  over 


distances  too  great  to  permit  of  sounds  being  heard 
directly  through  the  air.  The  greatest  distance  men-  ; 
tioned  is  213  metres,  or  about  230  yards.  Mr.  Bell 
believes  that  similar  results  may  be  obtained  at  what- 
ever distance  a beam  of  light  can  be  flashed  from  one 
observatory  to  another.  This  belief  requires  experi- 
mental verification,  and  until  it  is  so  verified  it  will  be 
wise  to  reserve  the  expression  of  opinion  as  to  its  possi- 
bility. Should  the  inventor’s  hope  be  realised,  his 
apparatus  wiU  have  important  practical  applications. 
In  circumstances  such  as  those  in  which  the  heliograph 
recently  proved  itself  so  useful,  the  “photophone” 
would  be  still  more  valuable. 

For  experimental  purposes,  a different  apparatus  was 
used.  By  means  of  a perforated  disc  rotating  before  a 
fixed  perforated  screen,  a beam  of  light  was  rapidly 
interrupted.  These  rapid  alternations  of  light  and 
darkness  falling  on  the  selenium  produced  a musical 
note  in  the  telephone,  the  rotating  disc  itself  being 
absolutely  silent.  Light  is  thus  made  to  produce  sound, 
and  the  ancient  fable  of  Memnon’s  statue  is  realised  by 
modem  science.  Aided  by  his  rotating  disc,  Mr.  Bell 
has  found  that  many  other  materials  besides  selenium 
are  affected  by  fight,  faint  sounds  being  audible  from 
the  bodies  themselves,  without  the  intervention  of  a 
telephone  and  electric  battery,  when  the  interrupted 
beam  is  incident  upon  them.  Probably  these  results 
will  need  further  experiment  before  they  can  be  finally 
accepted.  For  instance,  Mr.  Bell  does  not  state  what 
precautions  he  took  to  prove  that  the  effect  was  not  due 
to  heat,  or  under  what  conditions  and  how  often  the  test 
was  made. 

The  instructions  given  in  the  paper  seem  to  be 
sufficient  to  enable  anybody  to  try  Mr.  Bell’s  experi- 
ments for  himself,  and  doubtless  many  will  soon  do  so. 
Without,  however,  waiting  for  the  results  of  such 
experiments,  I think  we  may  congratulate  him  on 
having  at  once  made  an  addition  to  our  scientific  know- 
ledge, and  discovered  another  possible  application  of 
science  to  practical  purposes. 


OBITUARY. 


Miss  Jane  Chessar. — Miss  Chessar,  who  died  on  the 
3rd  instant,  at  Brussels,  where  she  was  attending  the 
Educational  Congress,  though  not  a member  of  the 
Society,  on  many  occasions  rendered  it  assistance.  She 
served  on  one  or  two  committees  in  connection  with  the 
Congresses  on  Domestic  Economy,  held  by  the  Society, 
and  contributed  papers  which  were  read  at  those  Con- 
gresses. Miss  Chessar  had  always  been  connected  with 
educational  work.  She  began  as  a teacher,  on  the  staff 
of  the  Home  and  Colonial  School  Society,  and  afterwards 
conducted  classes  at  the  North  London  CoUegiate 
School  for  Grirls.  In  1873  she  was  elected  on  the 
London  School  Board,  and  remained  a member  of  the 
Board  for  three  years,  her  health  preventing  her  seek- 
ing re-election  in  1876.  She  also  took  great  interest  in, 
and  worked  heartily  at,  various  schemes  for  the  improve- 
ment of  female  education,  and  the  improvement  of  the 
position  of  women. 


CONFERENCE  ON  PUBLIC  HEALTH. 

The  Pamphlet  containing  a full  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Secretary. 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Octobek  1,  1880. 


849 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 

No.  1,454.  VoL.  XXVIII. 


FRIDAY,  OCTOBER  1,  1880. 


All  communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphi,  London,  W.C. 


PROCEEDINGS  OF  THE  SOCIETY. 


PRIZES  FOR  DESIGNS  FOR  FURNITURE. 

The  Council  are  Trustees  of  the  sum  of  £400, 
presented  to  them  by  the  Owen  Jones  Memorial 
Committee,  being  the  balance  of  the  subscriptions 
to  that  fund,  upon  trust  to  expend  the  interest 
thereof  in  prizes  to  “ Students  of  the  Schools  of 
Art  who  in  annual  competition  produce  the  best 
Designs  for  Household  Furniture,  Carpets,  Wall- 
papers  and  Hangings,  Damask,  Chintzes,  &c., 
regulated  by  the  principles  laid  down  by  Owen 
Jones;”  the  prizes  to  “ consist  of  a bound  copy  of 
Owen  Jones's  ‘Principles  of  Design,’  a Bronze 
Medal,  and  such  sums  of  money  as  the  fund 
admits  of.” 

The  prizes  will  be  awarded  on  the  results  of  the 
Annual  Competition  of  the  Science  and  Art 
Department.  Competing  designs  must  be  marked 
“ In  competition  for  the  Owen  Jones  Prizes.” 

The  next  award  will  be  made  in  1881,  when  .six 
jirizes  arc  offered  for  competition,  each  prize  to 
consist  of  a bound  copy  of  Owen  Jones’s  “ Prin- 
ciples of  Design,”  and  the  Society’s  Bronze  Medal. 


SECOND  REPORT  OF  THE  COMMITTEE  ON 
MUSICAL  EXAMINATIONS. 

The  Committee  have  considered  the  following 
brief  history  of  the  National  Training  School  for 
iMusic,  in  view  of  introducing  into  its  training  any 
modifications  necessary  to  jiromotc  especially  the 
national  cultivation  of  Music  throughout  the 
United  Kingdom. 

I.  Thi.s  school  was  originated  at  the  cost  of  the  Society 
of  Arts,  to  bo  under  trial  for  a period  of  five  years,  and 
it  is  now  entering  upon  the  la.st  year  of  the  trial.  The 
school  has  been  carried  on  suceessfidly  for  four  years  by 
voluntary  support,  and  h.as  ]mid  its  way.  Tt  wa.s 
initiated  witli  the  full  intention  that  it  should,  and 
under  the  confident  hope  that  it  would,  eventually  be 
transferred  to  the  responsible  management  of  the  State. 


And  hopes  were  expressed  that,  at  the  expiration  of 
this  jieiaod,  “the  British  Empire  will  so  recognise 
the  utility  of  the  institution,  that  it  may  be  engrafted 
upon  the  system  of  National  Education,  and  be  made 
part  and  parcel  of  Science  and  Art  Instruction,  directed 
b\^  a Minister  of  Public  Education.”  These  announce- 
ments were  made  in  the  statement  read  on  the  occa.sion 
of  laying  the  first  stone  of  the  school  on  18th  December, 
1873,  by  his  Royal  Highness  the  Duke  of  Edinburgh. 
(Journal,  19th  December,  1873,  j).  lb.) 

II.  A memorial  has  been  presented  by  the  Training 
School  to  the  Commissioners  of  the  Exhibition  of  1851, 
praying  them  “out  of  the  vast  funds  entrusted  to  them 
for  the  encom’agement  of  Arts  and  Sciences,  to  confer 
on  this  School  such  an  annual  endowment  in  money  as 
would  enable  the  Committee  of  Management  to  appoint 
professors  of  modern  languages,  to  subsidise  eminent 
performers  to  take  leading  parts  in  the  orchestra,  to 
engage  lecturers  on  musical  physics,  and  to  establish 
classes  for  dramatic  instruction.”  The  reply  of  her 
Majesty’s  Commissioners  was  to  the  effect  that  “if  the 
school  could  be  united  with  the  Royal  Academy  of 
Music,  to  form  together  the  nucleus  of  a large  institu- 
tion, which  could  be  placed  on  a more  permanent  and 
extensive  basis  than  any  existing  institution  of  the 
kind,  such  institution  Avould  fall  more  directly  within 
the  scope  of  the  oiierations  of  her  Majesty’s  Com- 
missioners, and  might  look  to  them  for  substantial 
help.”  (See  Second  G-eneral  Report  of  the  Training 
School  from  1876  to  1879,  p.  14.) 

III.  Accordingly,  negotiations  were  opened  with  the 
Royal  Academy  of  Music,  but  they  have  led  to  no  result. 
A similar  attempt  was  made  in  1872,  when  the  National 
Training  School  was  about  to  begin  its  working,  but 
that  also  was  unsuccessful.  It  should  be  remarked  that, 
in  1866,  an  attempt,  by  Lord  Wilton  and  Sir  G.  Clerk, 
was  made,  Avhen  Lord  Granville  was  Lord  President,  to 
induce  the  Royal  Academy  of  Mu.sic  to  become  a 
National  Training  School  for  Mu.sic,  but  that  attempt 
too,  came  to  nothing.  On  15th  June.  1875,  H.R.H. 
the  Duke  of  Edinburgh,  at  Marlborough-house,  when 
H.R.H.  the  Prince  of  Wales  held  a Conference  for  the 
purpose  of  establishing  Free  Scholarships,  gave  a 
history  of  the  measures  taken  by  the  Society  of  Arts, 
from  1865.  At  that  time  (1865)  it  was  proposed 
by  the  Academy  to  surrender  its  Charter,  but  since  then 
the  Academy,  through  the  exertions  of  its  jirofessors, 
has  become  flourishing,  and  in  the  year  1879  its  income 
exceeded  £13,000. 

IV.  The  hope  expressed  by  the  Society  of  Arts,  in 
1873,  that  the  Training  School  “ might  be  engrafted  on 
the  system  of  National  Education,  and  be  made  part 
and  parcel  of  Science  and  Art  Instruction,  directed  by  a 
Minister  of  Public  Education,”  has  lately  received  en- 
couragement in  the  fact  that,  in  the  year  ending  J uly, 
1879,  upwards  of  £128,680  10s.  had  been  expended  by 
the  Education  Department  for  singing  by  ear  alone  in 
elementary  schools.  (See  returns  to  the  House  of 
Commons  obtained  by  Sir  Charles  Dilko,  Bart.,  in  1879 
and  1880.) 

V.  The  Musical  Committee  of  the  Society,  appointed 
in  1879,  issued  a “Directory  containing  a scheme  for 
ostabli.shing  local  Music  Schools,  to  Tie  connected  with 
public  Elementary  Schools,  and  with  some  Central  College 
for  the  highest  Instruction  in  Music,”  and  they  expressed 
an  opinion  ‘ ‘ that  proper  instruction  in  Music  in  ele- 
mentary schools  need  not  lead  to  any  increased  expense.” 
The  Committee  also  called  attention  to  the  fact  that  effieient 
instruction  in  drawing  in  elementary  .schools,  night 
classes,  prizes,  &c.,  only  costs  £56,000  a year,  after  20 
years’  working  of  the  system.  It  may,  therefore,  be 
iiiferi’ed  that  the  possible  saving  out  of  the  annual 
expenditure  of  £128,000  now  paid  for  singing  only, 
would  be  ample  to  endow  a National  Training  School  for 
IMusic,  and  establish  a system  of  national  competition 
for  obtaining  students  endowed  with  mu.sical  gifts, 
besides  providing  for  vocal  music  in  local  and  ele- 
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mentaiy  schools,  &c.  And  public  opinion  seems  to  be 
maturing  in  this  direction. 

VI.  The  Education  Code  for  1880,  in  conformity  with 
the  views  expressed  by  the  Musical  Committee  in  their 
first  report,  have  altered  the  grant  of  Is.  for  singing, 
into  Is.  for  singing  from  notes,  and  6d.  for  singing  by 
ear.  This  change,  if  sanctioned  by  Parliament,  may  be 
expected  to  effect  an  economy  which  might  well  be 
appropriated  to  the  support  of  students  in  training  in 
the  National  Training  School. 

VII.  Under  the  conviction  that,  before  April,  1881, 

the  subject  of  the  National  Training  School  will  have 
to  be  reviewed,  the  foregoing  brief  statement  of  facts 
has  been  prepared  for  the  consideration  of  the  Com- 
mittee of  the  Society  of  Arts  on  the  National  Cultivation 
of  Music.  By  order, 

H.  Teuemax  Wood,  Secretary. 


CASTOR  LECTURES. 

THE  DECOEATION  AND  FUENITUEE  OF 
TOWN  HOUSES. 

By  Robert  W.  Edis,  E.S.A. 

{The  right  of  repioducing  these  lectures  is  observed.) 

Lecture  III. — Delivered  Monday,  April  19tii. 

The  Decoration  and  Fur  nit  are  of  Town  Houses, — 
Furniture. 

The  subject  of  my  lecture  this  evening  is 
“ Furniture;  ” and  although,  to  a certain  extent, 
I XR'opose  to  treat  it  generally,  reserving  more 
sxjecial  description  for  my  next  two  lectures,  I 
yet  hojie  to  make  it  of  sufficient  interest  to  warrant 
me  in  keeping  you  for  the  brief  time  during  which 
I shall  address  you. 

It  is  probable  that  you  all  have  your  own  indi- 
vidual opinions  as  to  the  best  ways  of  furnishing 
the  houses  you  live  in ; and  if  not,  you  may  possibly 
say  that,  in  these  days  of  Queen  Anne  architecture, 
and  fine  art  manufacture  of  all  kinds,  there  will  be 
no  difficulty  in  obtaining  anything  that  is  wanted 
of  fairly  good  taste,  and  which  shall  combine  beauty 
and  apx)rox')riateness  of  form  and  design  vAth useful- 
ness and  comfort. 

If,  in  my  remarks,  I fall  foul  of  the  mere  ordi- 
nary manufacturer  of  so-called  art  work,  it  must 
be  distinctly  understood  that  I fully  recognise  the 
important  progress  made  by  such  firms  as  Messrs. 
Jackson  and  Graham,  Gillow,  Trollope  and  Co., 
and  other  well-known  manufacturers,  who  have 
X)ractically  spared  no  pains  to  produce  the  best 
X)0ssible  work,  and  have  brought  into  association 
with  themselves  a number  of  artists,  of  high  repute 
and  knowledge,  to  aid  them  in  their  endeavours 
to  give  to  the  public  furniture  of  throughly  good 
art  design,  comfortable  in  shape,  and  sound  and 
good  in  workmanship. 

My  quarrel  is  with  the  crowd  of  imitators  who, 
ai)X)ealing  to  the  ignorance  of  the  public  rather 
than  to  their  taste,  endeavour  to  foist  upon  them 
goods  which  arc  said  to  be  of  the  newest  fashion 
of  some  particular  style,  which,  like  all  other 
fashions,  will  soon  be  as  obsolete  as  the  imitations 
of  the  sella  curulis  ” and  the  bronze  “ bisellium,” 
to  which  wo  were  so  freely  treated  at  the  end  of 
the  last  century,  are  at  the  j^resent  day. 

As  I said  of  decoration,  so  do  I now  say  of  fur- 
niture, that  the  higher  art  cultivation  of  in- 
dividuals, and,  as  a sequence',  of  the  whole  com- 


munity, is  not  to  be  arrived  at  by  setting  up  any 
particular  style  or  fashion  of  design,  or  by  the 
narrow  dogmas  of  interested  persons  who,  regard- 
less of  expense,  insist  upon  the  necessity  cf  this 
kind  of  wall  hanging,  or  that  shape  of  chair  or 
buffet,  and  who,  skilled  in  the  use  of  fine  sounding 
phrases,  and  with  a knowledge  of  the  baser  ele- 
ments of  human  character — which  delight  in 
slavish  imitation  and  so-called  fashionable  conceits 
of  a passing  style — -seek  to  advertise  their  wares  as 
“Queen  Anne,”  “Old  English,”  or  “ Chipj)en- 
dale,”  “ Adams,”  or  mediaeval,  and  apipeal  more  to 
the  ignorance  than  to  the  real  art  knowledge  and 
taste  of  society. 

The  word  furniture,  in  its  ordinary  aceexitation 
and  interpretation,  “ rexiresents  anything  that  is 
moveable,  transportable,  and  easy  to  x>l^ce  in 
security.” 

In  my  address  this  evening,  I propose  to  include 
all  the  general  fittings  of  a house,  which,  to  a 
certain  extent,  would  now- a- days  be  called 
“ fixtures,”  such  as  mantels  and  stoves,  hanging 
closets  in  bedrooms,  shelving,  built-up  buffets, 
and  other  special  joiners’  work,  which,  I hox)0 
to  show,  may  well  and  economically  take  the  x^hico 
of  the  more  moveable  and  expensive  articles  of 
furniture.  Let  me  say  here  that  there  is  no  abso- 
lute necessity  that  any  of  these  closets  or  shelf- 
clusters  should  be  made  absolute  fixtures,  so  that 
of  necessity  they  become  the  property  of  the 
landlord  at  the  end  of  a given  term  of  years  ; they 
can  all  be  made  separate  and  distinct,  to  fix  in  their 
various  places,  screwed  into  blocks  or  hanging 
pieces  fixed  to  the  walls,  and  can,  if  not  bought 
up  by  the  incoming  tenants,  be,  as  a rule,  removed 
and  adapted  for  the  new  habitation. 

I wish  particularly  to  advocate  the  greater  use 
of  these  fittings  for  recesses  in  various  rooms,  as 
they  can  be  made  much  more  inexpensively  than 
the  usual  moveable  furniture,  can  be  adapted  to  the 
general  character  of  the  rooms,  and,  if  made  as  I 
shall  hereafter  describe,  will  save  much  labour  in 
dusting  and  cleaning,  and  will  not  form  resting- 
places  for  the  dirt  and  filth  that  accumulate  in 
town  houses,  on  the  tops  of  wardrobes  and  other 
pieces  of  furniture,  the  height  of  which  prevents 
their  being  constantly  dusted  and  kept  clean. 

In  the  furniture  made  by  our  best  manufacturers,, 
there  is  evinced  a careful  regard  for  gruce  and 
harmony  of  design,  combined  with  use  and  suita- 
bility ; and  this  must  be  attributed  to  the  fact  that 
the  designers  are  not  mere  designers  of  chairs, 
tables,  and  curtain  hangings,  but  men  who,  like 
the  artists  of  the  Middle  Ages,  believe  that  every 
creation  of  design  should  be  as  honestly  and 
thoroughly  thought  out — whether  it  be  the  smallest 
fitting  of  a house,  the  commonest  colouring  of  a 
wall,  or  the  decoration  of  the  smallest  panel  of  a 
buffet  or  cabinet — as  the  most  gorgeous  edifice, 
the  most  exquisite  painting,  or  the  most  noble 
piece  of  sculpture.  Quite  certain  it  is  that  no 
good  work  can  be  produced  by  the  crampied  efforts 
of  designers,  who  see  nothing  beyond  the  mere 
buffet,  chair,  or  table  they  may  be  working  upon, 
and  who  cannot  realise  or  conceive  the  proportion 
and  place  each  piece  is  to  take  in  the  general 
arrangement  of  the  room  or  building  it  is  designed 
for. 

It  will  be  well  for  all  English  art  Avhen  archi- 
tects, sculptors,  and  painters,  like  the  artists  of  the 
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Eenaissance  age,  consider  notliing  too  small  or 
insignificant  to  engage  their  thoughts  and  artistic 
skill ; when,  like  them,  they  shall  in  no  wise  con- 
sider it  derogatory  to  their  rank  to  think  out  and 
design  the  lowliest  piece  of  furniture,  or  the 
pattern  or  colouring  of  the  smallest  article,  whether 
of  wall-hanging,  floor-covering,  or  general  fittings 
of  a room. 

As  ill  decoration,  so  also  in  furniture,  the  art 
student  and  workman,  as  well  as  the  general 
public,  are  largely  indebted  to  the  various  exhi- 
bitions and  loan  collections  which  have  from  time 
to  time  been  formed  in  this  country  and  abroad, 
during  the  last  thirty  years,  for  a more  general 
knowledge  of  the  furniture  of  past  ages,  and  for 
the  opportunity  thus  given  for  careful  study  and 
comparison  of  the  work  of  various  epochs.  The 
vast  amount  of  good  examples  brought  together 
at  South  Kensington  offers  not  only  an  opportunity 
to  the  mere  sightseer  to  improve  his  knowledge  of 
ancient  work,  but  gives  the  art  workman  and 
designer  a chance  of  studying  the  characteristics  of 
design  and  construction,  hi  the  numerous  beautiful 
objects  thus  brought  together ; and  has,  without 
doubt,  imperceptibly  imbued  them  with  a higher 
feeling  for  beauty  and  truthfulness  of  design,  and 
led  to  greater  skill  of  handicraft,  in  the  work  of 
the  various  trades  especially  cognate  to  the  chief 
art  of  architecture. 

Furniture  has,  in  all  ages,  to  a groat  extent, 
followed  the  fashion  or  style  of  the  architecture  of 
the  period ; both,  in  early  times,  wore  made  to 
conform  to  the  customs  and  requirements  of  the 
people  of  the  particular  age. 

It  is  true  that,  after  the  golden  age  of  the 
Italian  Itenaissancc,  when  all  the  great  arts  of 
architecture,  sculpture,  and  painting  were  com- 
bined in  one  great  and  harmonious  effort,  the 
sister  arts  of  painting  and  sculpture  became  more 
or  less  severed,  and  began  to  start  into  in- 
dependent life  and  existence. 

After  the  sixteenth  century,  in  furniture  as  in 
architecture,  there  was  a manifest  decline  in 
artistic  design,  proportion,  and  beauty,  in  favour  of 
a degenerate  taste  in  design,  and  great  exagge- 
ration and  capricious  eccentricity  of  form  and 
treatment,  until  in  the  eighteenth  century  there 
was,  for  a l)rief  period,  a return  to  greater  sim- 
plicity and  soberness  of  design  and  form,  dhe 
reaction  from  the  voluptuousness  and  exuber- 
ance of  the  ijast  century  brought  back  for  a while 
gi'eatcr  and  better  taste  in  all  design,  and  a seem- 
ing desire  to  return  to  the  grace  and  beauty  of 
delicate  classic  character  and  feeling. 

Still  later,  the  designs  of  furniture  as  well  as  of 
decoration  were,  to  a great  extent,  copied  from 
the  wall  paintings  of  Pompeii;  this  fashion,  how- 
ever, had  but  a short  and  fitful  life,  degenera- 
ting in  a few  years  into  feeble  prettincsses,  false 
construction  and  taste,  and  great  extravagance 
of  cost ; each  individual  followed  his  or  her  own 
caprice,  and  furnished  in  the  style  and  period  each 
thought  best ; the  result  was  a lamentable  jumble 
of  works,  exemplifying  no  particular  conditions  of 
life,  and  leaving  no  particular  record  of  their  own, 
or  of  the  feelings  of  the  age  to  which  they  belong, 
except,  perhaps,  a bad  record  of  absolute  copyism, 
based  on  no  real  knowledge  of,  or  regard  for,  the 
style  of  any  particular  age,  but  subject  only  to  the 
change^  of  individual  caprice  and  fashion. 


While  we  cannot  but  admire  the  great  beauty 
of  design  and  workmanship  of  the  larger  and 
more  important  pieces  of  furniture  of  past  ages, 
and  may  be  glad  to  become  possessors  of  them  as 
works  of  art,  even  as  we  may  delight  to  gather 
around  us  examples  of  beautiful  sculjDture,  paint- 
ing, and  other  art  work  of  bygone  ages ; we  can 
hardly,  in  these  days,  desire  to  imitate  their 
luxury  or  costliness  of  make  or  design ; and  while 
we  may  welcome  them  as  charming  additions  to 
our  art  collections,  we  should,  I take  it,  hardly 
desire  to  see  them  imitated  for  the  changed  con- 
dition and  requirements  of  our  own  day. 

Altered  social  conditions  of  the  day  have  changed 
the  habits,  customs,  and  requirements  of  modern 
society.  Kow-a-days,  our  cabinets  have  to  contain 
beautiful  specimens  of  porcelain  and  pottery,  of 
gold  and  silver,  and  other  metal  work,  tissues  and 
other  objects  of  art  which  we  desire  to  be  seen 
by  our  friends,  and  not  to  be  hid  away  behind 
panelled  doors  or  elaborate  inlaid  fronts. 

It  was  not  until  the  end  of  the  sixteenth  century 
that  furniture  applied  to  every-day  use  became 
general.  It  would  be  outside  the  intention  of  the 
present  course  of  lectures  to  enter  more  at  large 
into  any  description  of  the  elaborate  carved 
“ armoires,”  “ dressoirs,”  or  sideboards,  whence 
our  term  ‘ ‘ dresser,  ” or  of  the  high  chairs ; or  “ f aldis- 
toires,”  with  their  monumental  backs,  the  re- 
volving desks,  or  “ wheels,”  used  for  the  purpose 
of  keeping  books  and  manuscripts  within  reach, 
tlie  “lecterns,”  and  other  similar  pieces  of  furni- 
ture of  the  fifteenth  and  sixteenth  centuries ; 
suffice  it  to  say,  that  although  highly  elaborate  in 
their  design  and  workmansliii),  they  were  made, 
as  a rule,  conformable  to  the  requirements  and 
luxurious  tastes  of  the  day,  and  were,  with  all 
their  elaboration,  thoroughly  and  entirely  adapted 
for  the  purposes  for  which  they  were  designed. 

M.  Jacquemart,  in  his  most  interesting  and 
exhaustive  history  of  furniture,  enters  at  large 
into  the  description  of  the  furniture  of  f>ast  ages, 
and  the  various  alterations  in  ways  of  living,  Avhich 
practically  brought  about  the  changes  in  furniture 
design  and  arrangement. 

Before  leaving  this  part  of  my  lecture,  it  is  well 
to  notice  how  gradually  the  simple  pieces  of  fur- 
niture of  the  earliest  became  amplified  and  en- 
larged to  meet  the  more  luxurious  requirements 
of  modern  times.  To  quote  M.  Jacquemart : — 

“The  simple  ‘credence,’  a table  for  writing  or  tasting- 
provisions,  as  its  name  indicates,  became  an  elegant  cup- 
board breast  high,  often  mth  flaps,  and  a small  under- 
shelf : then  it  is  completed  by  a back-  piece,  and  even 
by  a shelf,  passing  on  thus  to  the  form  of  the  buffet. 
This  latter  name  was  originally  given  to  the  room  des- 
tined to  contain  the  most  valuable  plate  ; later  on  it  was 
applied  to  a piece  of  furniture  serving  the  same  purpose, 
and,  by  analogy,  to  the  articles  which  decorated  it.  The 
“dressoir”  or  “etagere”  differed  little  from  the  buffet; 
large  pieces  of  gold  plate  and  other  sumptuous  articles 
were  exposed  there,  the  number  of  the  shelves  being- 
fixed  by  etiquette,  according  to  the  rank  of  the 
persons.” 

Then  there  were  chairs,  or  “chaieres,”  plain  and 
folding,  revolving  chairs  {chaises  d pioot),  and  the 
gossiping  chair  [chaise  caqueioire),  somewliat  analo- 
gous to  the  “causeuscs”  of  modern  times  ; then 
there  were  the  double-bodied  presses  or  “ ar- 
rooiroS;”  or  cabinet  turned  into  cupboards,  with 
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folding  doors,  and  tables,  beds,  and  seats  of  all 
description.” 

Later  on,  China  and  Japan  contributed  to  the 
furniture  of  the  houses  of  the  wealthy  various 
small  pieces  of  furniture  “ de  luxe,”  of  red,  gold, 
and  black  lacquer ; India  and  Persia,  a variety  of 
pieces  in  sculptured  and  sandal  wood,  and  elaborate 
“pique”  or  inlaid  work  ; Italy,  its  gorgeous  speci- 
mens of  carved,  incrusted,  and  inlaid  ivory, 
mosaic,  and  marquetry  “work,  until,  in  the  seven- 
teenth and  eighteenth  centuries,  we  descend  to  the 
extravagance  of  design  and  ornamentation  in 
bulbous-shaped  forms,  overlaid  with  tortoise-shell, 
and  gilt  and  chased  metal  work  of  all  descriptions, 
with  all  the  gingerbread  and  show  of  twisted  and 
curled  gilt  mouldings,  and  elaborate  mirrors ; all 
these  articles  were  made  more  for  show  than  real 
use;  in  them  (to  quote  M.  Jacquemart) — 

“Form  usurps  unheard-of  license,  every  object  swells 
itself  to  assume  fantastic  curves  ; nothing  is  straight  or 
regular.  Angles  are  rounded  and  hollowed,  ualooked 
for  sinuosities  farrow  the  surfaces,  bulged  twisted  cari- 
catured forms  are  alone  admitted,  and  above  sprouts 
bronze  vegetation  with  unnatural  endive  foliage  ; brass 
gilded  with  ormolu,  rolls  along  in  fantastic  borders,  or 
gathers  suddenly  in  unforeseen  clusters,  and  thus  an 
eccentric  whole  is  completed,  which,  while  always 
clever,  is  sometimes  elegant  notwithstanding  its  singu- 
larity ; although  caprice  is  carried  to  such  extent  that 
the  fundamental  law  of  art-propriety  is  totally  for- 
gotten.” 

The  period  of  Louis  XVI.  brings  back  uphol- 
sterers to  sobriety  and  simplicity,  and  the  general 
character  of  the  delicate  artistic  designs  and  work- 
manship of  this  time  is  influencing  the  revival  of 
art  furniture  to  a large  extent  in  England,  com- 
luned  Avith  the  works  of  the  English  designers, 
Sheraton,  Chippendale,  and  Adams,  whose  designs 
are  being  now  largely  reproduced  to  suit  the  present 
fashion  of  architecture,  yclept  “ Queen  Anne.” 

In  the  work  of  Chippendale,  we  see  great  care  ■ 
fulness  of  construction,  general  comfort,  and 
suitability  of  form  and  arrangement ; although  in 
many  of  his  designs,  there  is  a manifest  imitation 
of  French  or  Chinese  ornament  and  form  which  is 
anything  but  satisfactory,  and  the  elaborate  and 
delicate  fretwork  and  carving  naturally  tends  to 
make  any  imitation  of  his  designs  expensive. 

As  a type  of  old  work  suitable  to  houses  of  the 
present  day,  there  is  much  in  the  modern  imita- 
tion of  Chippendale  work  which  commends  itself 
to  the  present  style  of  house-building.  It  is  to  be 
regretted,  however,  that  the  craze  for  all  this  kind 
of  Avork  should  practically  not  only  give  the 
dealers  the  chance  of  charging  exorbitant  prices 
for  old  examples,  but,  to  a certain  extent, 
encounige  a someAvhat  extravagant  idea  of  the 
Avovth  of  modern  imitations. 

lIep[)elAvhite  Avas  another  manufacturer  of  this 
period,  Avho  endeavoured  to  combine  general  ele- 
gance of  design  Avith  comfort  and  suitability  of  form, 
and  wlioso  work  is  now  much  valued  by  co?^7^o^3se^^r5 
for  its  general  goodness  of  make  and  design.  In  the 
Avoi’k  of  both  those  makers,  solidity,  comfort,  and 
sound  construction  are  especially  noticeable,  Avhile 
there  is  an  absence,  as  a rule,  of  expensive  orna- 
mentation, and  unnecessary  turning  and  cutting. 

Slierato7i  Avas  another  maker  who,  in  the  be- 
ginning of  this  conimy,  brought  tbe  art  of  furni- 
ture-making into  high  repute,  and  Avdioso  Avorlt 


may  generally  be  said  to  be  based  on  that  of 
Heppelwhite  and  Chippendale,  with  the  addition 
of  painted  decoration  inserted  in  friezes  and  | 
pilasters. 

I am  quite  aware  that  first-class  Avorkmanship  | 
is  well  worthy  of  first-class  prices ; but  I cannot  ' 
but  think  good  modern  upholsterers  might  give  us 
furniture,  made  after  the  manner  and  form  of  the 
makers  I have  named,  at  a somewhat  less  ex- 
travagant price  than  that  generally  charged.  A 
good  deal  of  the  unnecessary  carving  in  the  chair- 
backs  might  be  omitted,  and  while  the  general 
excellence  of  the  designs,  as  regards  form  and 
comfort,  might  be  adhered  to,  they  might  in  a 
great  measure  be  simplified,  so  as  to  bring  the 
price  Avithin  the  reach  of  all  of  us. 

A good  dining-room  chair,  artistic  in  design, 
comfortable  in  shape,  and  of  good  mahogany  or 
oak,  covered  with  leather,  or  other  good  Avearing 
stuff,  ought  to  be  made  for  £3  or  £3  10s. 

I am  indebted  to  Messrs.  Jackson  and  Graham, 
and  Messrs.  GilloAv,  for  the  loan  of  some  exceed- 
ingly good  examples  of  modern,  so-called,  Chippen- 
dale and  Sheraton  Avork,  in  Avhich  general  sim- 
plicity of  form,  and  honesty  of  construction  and 
design,  are  set  forth.  I want  to  see  such  firms  as 
these  give  us  this  kind  of  work  at  a more  mode 
rate  j)iice,  and  I see  no  reason  Avhy  this  cannot  bo 
done. 

While  it  is  of  course  possible  for  those  Avhose 
means  are  unlimited  to  obtain  good  artistic  Avork, 
the  largely  increased  use  of  machinery  should 
enable  us  to  obtain  this  at  moderate  cost ; for 
although  we  must  necessarily  be  dependent  upon 
skill  of  pure  handicraft  for  many  articles  of  furni- 
ture and  decoration,  there  is  no  real  reason  Avhy 
machinery,  properly  applied,  should  not  be  made 
the  means  of  producing  good  work  for  the  million. 

After  all,  the  manufacturer  must  not  be  entirely 
blamed  for  extravagance  and  high  prices ; common 
sense  in  house  decoration  and  furnishing  has  not 
yet  been  arrived  at  by  the  majority  of  the  public. 
They  are  content  to  accept  advice  in  most  import- 
ant matters,  but  imagine  that  they  can,  Avithout 
help,  furnish  and  decorate  their  homes,  and,  in 
matters  of  taste,  believe  that  they  have  as  much  a 
right  to  have  an  opinion  as  the  skilled  profes- 
sional artist. 

This  Avant  of  plain  common  sense  often  leads 
them  to  avoid  asking  the  opinion  of  those  who 
Avill  naturally  seek  to  over-ride  their  own  real 
“ AAmnt  of  taste,”  and,  as  physicians  of  art,  to  lead 
them  away  from  their  commonplace,  vulgar, 
and  oftimes  probably  grossly  extravagant  ideas, 
to  those  more  simple  and  inexpensive.  Hence, 
they  hand  themselves  over,  body  and  soul,  to  some 
inferior  decorator — Avhom  they  think  they  can 
lead — who  begins  by  boAvirig  doAvn  to  their  own 
expressed  Avhims  and  fancies,  flatters  their  vanity 
and  conceit,  and  ends  by  perpetrating  the  grossest 
of  anachronisms,  and  supplying  the  vulgarest  of 
designs  in  decoration  and  furniture,  at  a large  and 
oftimes  excessive  outlay  of  money.  If  an  artist 
offers  advice,  as  an  “ amicus  cnrice,'‘'  unless  it 
should  happen  that  it  be  in  accord  with  the  Avishes 
of  the  individual,  he  will  probably  be  politely 
snubbed,  and  told  that  it  is  “a  question  of  taste,” 
and  that  he  or  she  knoAvs  bestAvhat  he  or  she  likes. 
Of  course  it  is  a question  of  taste,  but  of  educated 
taste,  not  of  mere  Avhim  or  fancy.  I could  quote 
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innumerable  examples  of  this  utter  want  of 
common  sense.  Only  a few  days  ago,  I heard  of  a 
lady  selecting  a carpet,  and,  when  told  that  the 
particular  pattern  was  ugly  in  design,  quietly 
remarking,  “Ah!  well,  you  know,  all  the  ugly 
patterns  are  the  fashion  now.”  Nonsense  such  as 
this,  only  shows  the  gross  ignorance  and  conceit  of 
a large  proportion  of  the  public,  and  the  influence 
of  the  so-called  schools  of  ignorant  decorators, 
whose  dogmas  lead  to  the  endless  vulgarity  and 
ignorance  of  much  modern  decoration  and  furni- 
ture. 

Why  cannot  people  understand  that  good  taste 
and  simplicity  go  hand  in  hand  with  common 
sense,  while  eccentricities  and  extravagancies  of  all 
kinds  are  not  only  vulgar,  but  senseless,  leading  to 
all  kinds  of  excesses,  and  utterly  at  variance  with 
the  better  instincts  of  human  nature. 

“ I know  what  I like,”  is  a common  phrase;  but 
Avdth  all  due  respect,  I unhesitatingly  assert  that 
very  few  people  do  know  what  they  like  in  matters 
of  household  taste,  and  are  led  into  constant 
changes  and  expenses  by  the  Avant  of  that  common 
sense  which,  in  other  matters  of  life,  they  may 
possibly  possess. 

In  furniture  for  every-day  houses  we  want,  first 
of  all,  that  everything  shall  be  fitted  for  its  pur- 
pose, shall  not  be  extravagant  in  design,  shall  be 
absolutely  useful,  and,  if  it  be  a chair  or  couch, 
absolutely  comfortable.  Cabinets  are  made  to  hold 
collections  of  china,  and  other  artistic  objects  ; 
what  need,  therefore,  that  the  case  Avhich  contains 
these  be  elaborately  carved  and  gilt,  and  finished 
Avith  endless  roAvs  of  tiny  turned  ballusters,  utterly 
useless,  but  exceedingly  costly. 

Simple  frameAA’-ork  is  all  that  is  required,  Avith 
glass  enclosing  doors,  to  protect  the  objects  from 
dust ; but  let  the  frameAvork  be  as  unpretentious 
as  possible,  and  not  heavy  and  extravagant  in 
elaboration,  moulding,  or  carAung,  utterly  out  of 
place  and  character  AAuth  its  purpose. 

Tables  should  be  strong  and  Avell-made,  of  good 
seasoned  Avood,  the  legs  plainly  and  inexpensiA'^ely 
turned,  and  not  curA^ed  into  absurdly  contorted 
forms.  All  elaboration  of  carving  and  moulding 
is  utterly  throAAui  aAA'ay  in  the  legs  of  a chair  or 
table,  AA'hich  are,  as  a rule,  hidden  from  vicAv. 
Care  should  be  taken  that  the  table  legs  should  bo 
set  Avell  back,  so  as  not  to  interfere  Avith  the  com- 
fort of  those  AA’hose  place  may  be  opposite  to  them. 
As  a rule,  the  present  telescopic  arrangement  of 
the  dining-room  table  is  most  suitable  for  modern 
requirements,  it  AAdll  fold  up  to  a moderate  table 
for  four  people,  or  Avdll  expand  for  twenty,  or  eA^on 
more.  1 cannot  accept  the  theories  of  those  Avho 
ask  us  to  adopt  the  old-fashioned  long  framed 
table,  which  may  yet  be  seen  in  many  an  old  hall 
in  England.  We  cannot  have  them  made  in  sets 
of  A'arious  sizes  to  suit  different  requirements,  and 
a table  that  would  hold  even  tAvelve  Avould  be 
absurd,  as  a general  rule,  in  any  moderated-sized 
dining-room.  It  is  this  kind  of  crazing  after  old- 
fashioned  things,  Avithont  discriminating  as  to 
Avhat  to  take  and  what  to  avoid,  which  sets  so 
many  sensible  iieople  against  all  ancient  forms  and 
examples. 

Chairs  should  be,  first  of  all,  comfortable,  made 
to  the  shape  of  the  back,  strong  and  sound  in  con- 
strnetion,  Avith  no  projocling  carA'ing  or  bossed  out 
ornament  to  torture  the  back,  and  no  lines  of 


jagged  brass-headed  pins  to  catch  and  tear  ladies’ 
dresses.  Chairs  and  couches  should  be  comfort- 
ably stuffed,  and  luxurious  in  breadth  of  surface 
for  rest  and  ease,  not  cramped  and  stiff,  after  the 
manner  of  the  designs  of  some  of  our  so-called 
advanced  schools  of  furniture  designers.  Easy 
chairs  should  mean  easy  chairs,  and  not  the  miser- 
able shams  in  Avhich  you  cannot  sit  or  rest  Avith 
comfort.  All  these  kind  of  couches  may  be  made 
at  moderate  cost,  providing  you  do  not  ask  for 
elaborate  turned  wood  framing,  Avhich  not  oidy 
adds  materially  to  the  cost,  but  detracts  from  the 
comfort  and  convenience  of  the  piece  of  furniture. 
We  don’t  Avant  sideboards  made  in  imitation  of 
a classic  shrine,  with  wine  coolers  made  after  the 
manner  of  Grecian  sarcophagi. 

If  the  public  will  only  be  content  to  make  their 
houses  simple  and  plain,  instead  of  overloading 
them  Avith  heavy  and  costly  furniture — generally 
not  only  uncomfortable  and  expensLe,  but  Aitterly 
stiff  and  at  variance  with  any  home-like  feelings 
of  comfort  and  ease — Ave  might  hope  that  true  art 
Avould  find  a place  in  all  our  homes,  and.  as  a 
Avriter  on  “ Household  Taste,”  some  few  years  ago, 
in  BlacJavoocVs  Magazine,  aptly  wrote  : — 

“ If  a man,  in  the  adorning  and  ordering  of  his  house, 
would  bring’  a feAA''  grains  of  the  common  sense  Avhich 
serA'es  him  so  well  in  the  counting-house,  then,  at  all 
eA’ents,  migiit  Ave  hope  to  see  banished  from  the  hall, 
the  dining-room,  and  the  drawing-room,  those  vulgari- 
ties, absurdities,  monstrosities,  Avhich  so  often  outrage 
Avell-balanced  judgment,  and  sin  against  sober  taste. 
AYhen  purchasers  abound  in  money,  and  manufacturers 
haA’e  no  higher  ends  than  trade,  it  is  to  be  feared  that 
tlie  Aurtue  of  simplicity  will  in  vain  make  her  voice 
heard  in  our  dwellings.” 

The  dining-rooms  of  many  London  houses  are 
arranged  Avith  recesses  in  one  end  or  side,  in  which 
obAuously  it  is  suggested  that  the  sideboard  shall 
be  placed ; until  quite  recently  these  so-called 
“sideboards,”  or  “buffets,”  consisted  of  tAvo 
flanking  cupboards,  Avith  an  open  central  space  for 
a Avine  cooler,  a heavy  dresser  top,  Avith  two  or 
three  draAvers,  often  made  AAuth  bulbous  and 
fioAving  fronts,  suggestive  of  after-dinner  effects 
anythiixg  but  pleasant,  and  the  Avhole  surmounted 
1)V  an  enormous  glass,  enclosed  Avithin  a heavy 
frame,  twisted  and  curled  and  carved  into  many 
curious  forjns. 

The  art  Avas  bad,  the  construction  Avorse,  the 
expense  enormous,  and  the  arrangement  or  fitting- 
up  for  practical  purposes  anything  but  satisfactory ; 
the  usual  cellaret  in  one  cupboard  was  so  divided 
that  the  bottles  and  decanters  Avobbled  about  in 
them,  to  their  OAvn  imminent  risk  of  breakage,  and 
certain  shaking-up  of  their  contents  ; the  shelves 
Avere  so  divided  that  too  much  space  was  left  for 
some,  and  not  nearly  enough  for  other  articles 
usually  stoAved  away  in  such  places  ; the  draAver 
space  AA^as  utterly  Avasted,  and  little  or  no  thought 
Avas  taken  that  the  sideboard  should  be  fitted  up 
for  its  particular  purpose  and  use,  in  accordance 
Avith  the  requirements  of  an  ordinary  household. 

This  sketch  of  an  ordinary  dining-room  sideboard 
is  no  exaggeration.  Such  pieces  of  furniture  still 
exist  in  many  modern  houses ; nor  can  I see  that  any 
great  amount  of  improvement  has  been  made  in 
late  years  in  this  (!ssentially  necessary  part  of  the 
fiiriiitui'e  of  a dining-room.  It  is  true  that  there 
has  been  much  greater  elaljoration  in  the  designs 
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of  sideboards  or  buffets;  carving,  turning,  and 
“ ballustrading  ” — I use  the  term  to  represent  the 
little  balconies  of  tiny  columns  with  which  so 
many  of  the  new  designs  are  embellished — have 
been  amplified ; jDanels  have  been  gorgeously 
inlaid ; and  the  cost  has  increased  in  proportion,  so 
that  any  really  good  buffet  will  cost  from  £50  to 
£100  at  least. 

Instead,  therefore,  of  all  this  piling  up  of  costly 
ornamentation  and  construction,  I submit  that  as 
a buffet  or  “ dressoir  ” is  practically  for  use,  and 
not  for  show,  except  for  that  of  plate,  or  valuable 
china  and  glass,  the  general  design  might  be  very 
much  simplified,  and  that  a good  useful  piece  of 
furniture,  combining  the  requisite  cupboards, 
cellarets,  and  drawers,  properly  arranged  for  their 
several  purposes,  with  a moderate  sized  Venetian 
glass  in  the  centre  of  the  back,  flanked  by  carefully 
arranged  shelves,  and  glass  enclosed  cupboards, 
for  holding  china  and  Venetian  glass,  for  show  or 
use,  might  be  made  of  mahogany,  wainscot,  or  deal 
X^ainted,  free  from  elaborate  mouldings,  turning, 
or  carving,  but  good  in  form  and  general  design, 
for  a considerably  less  sum  than  that  charged  for 
any  moderate  sized  sideboard  by  any  really  good 
manufacturer. 

How  many  professional  men  are  there  in  town, 
who  use  their  dining-rooms  for  professional  pur- 
poses during  the  day,  and  who  would  gladly  have 
some  piece  of  furniture  that  should  answer  for  the 
double  purpose  of  putting  away  books,  drawings, 
engravings,  photographs,  or  papers,  and  for  the 
general  dining-room  use  ? How  much  better, 
therefore,  would  it  be  for  anyone,  to  whom  a piece 
of  furniture  having  this  double  use  would  be 
invaluable,  to  state  his  special  requirements,  and 
have  a piece  of  furniture  designed  for  the  purpose, 
rather  than  to  hastily  purchase  that  which,  in  too 
many  instances,  answers  neither  purpose  quite 
satisfactorily. 

Buffets  containing  drawers  for  engravings  or 
])hotographs,  cellaret  for  wine,  cupboards,  and 
fittings,  and  dresser  accommodation,  for  all  the 
necessary  dining-room  paraphernalia,  with  shelves 
or  cupboards  over,  for  good  china  and  glass,  might 
be  made  quite  as  artistic,  and  much  more  inex- 
])ensively  than  the  elaborate  productions  which 
we  see  now-a-days  in  so  many  modern  dining- 
rooms. 

►Serving  hatches  from  the  small  back  rooms,  or 
light  lifts  from  the  basement,  might  be  equally 
well  incorporated  in  the  buffet,  and  thus  we  should 
obtain  an  cininently  useful  piece  of  furniture, 
adapted  for  the  work  of  the  day  as  well  as  that  of 
the  evening. 

Window  openings  are  not  half  utilised,  as  a rule, 
in  sitting-rooms  ; the  space  is  very  often  filled,  up 
by  a cliair,  or  small  table,  altogether  in  the  way  ; 
in  these  window  recesses  might  be  made  com- 
fortable scats,  or  divans,  anqoly  and  fully  stuffed 
for  case  and  comfort,  covered  with  leather  or  stuff, 
to  harmoTiise  with  the  other  work  in  the  rooms  ; 
and  the  scat  inside  might  be  fitted  up  for  news- 
papers or  magazines ; or  in  the  bedrooms,  for 
clothes,  bonnets,  or  any  other  special  purpose  for 
which  they  might  be  desired. 

Plain  deal-framed  seats  and  risers  are  all  that 
are  required,  xjropcrly  stuffed  and  covered ; any 
good  joiner  or  upholsterer  would  make  these  at  a 
very  moderate  cost,  and  provide  you  with  not  only 


comfortable  seats,  but  useful  spaces  for  stow- 
ing away  and  preserving  all  sorts  of  things, 
for  which  it  is  often  so  difficult  to  find  room 
in  a London  house  of  ordinary  dimensions. 

In  the  recesses  of  the  bedrooms  might  be  arranged  < 
hanging  closets  for  dresses,  with  shelves  for  linen,  » 
boxes  for  boots  and  bonnets,  and  the  nuuierous 
articles  of  dress  which  necessarily  accumulate  in  an 
English  household,  where  we  have  to  provide  for 
all  sorts  of  seasons,  and  can  hardly  ever  be  sure  of 
whether  we  want  spring,  summer,  or  winter 
clothing.  A simple  deal  panelled  cupboard  front 
is  all  that  is  required ; the  centre  panel  might  be  i 
filled  in  with  looking  glass  down  to  the  ground , 
like  an  ordinary  wardrobe,  the  doors  divided,  so 
as  not  to  be  cumbrous  or  heavy,  the  whole  height 
of  the  cupboard  being  from  seven  to  eight  feet, 
including  the  bonnet  or  boot  box  at  the  bottoui 
and  the  shelf  at  the  top.  Between  the  top  of  this 
and  the  ceiling  the  space  should  be  filled  uj)  with 
a smaller  cupboard,  with  shelves  for  stowing  away  i 
surplus  clothes  and  linen ; but  I need  hardly  I 
suggest  a use  for  any  cupboards  or  shelves ; the 
ladies  of  the  house  will,  I am  sure,  not  think  my 
suggestions  useless.  My  object  in  filling  up  the 
top  space  is  that  there  shall  be  no  broad  surface, 
such  as  that  left  at  the  toj)  of  ordinary  wardrobes,  , 
which  are  seldom  or  ever  really  dusted,  for  the  ’ 
accumulation  of  unhealthy  dust  and  dirt.  I ask 
any  of  you  present  this  evening  to  examine  the 
tops  of  any  of  your  wardrobes  or  bookcases  when 
you  get  home,  and,  if  you  are  not  somewhat 
astonished  with  what  you  will  find,  I will  confess 
my  error  in  thus  strongly  objecting  to  what  I call 
traps  for  dirt  and  disease. 

I might  suggest  innumerable  other  ways  of  : 
adapting  what  I call  construction  furniture  for  tlie 
various  rooms  in  a London  house,  such  as  can  bo 
made  at  comparatively  small  cost.  The  cux)board 
fronts  I have  here  suggested  could  be  done  in  deal, 
painted,  for  a few  pounds ; the  cost  of  the  inside 
fittings,  of  course,  Avould  vary  according  to  what 
was  required,  but  with  a little  thought,  and  a little 
care,  all  this  kind  of  constructive  furniture  may 
be  made  artistic  in  character,  easily  removed, 
eminently  useful,  and  withal  inexpensive. 

The  additional  labour  involved  in  most  houses 
to  the  servants,  of  carrying  water  from  the  base- 
ment to  the  upper  floors,  or  even  from  one  floor  to 
another,  may  be  greatly  avoided  by  the  more 
general  use  of  fitted  lavatories  in  the  bed  and 
dressing-rooms.  With  these,  a constant  supply  of 
water  can  be  obtained  at  any  moment,  and  the 
evils  of  broken  crockery,  and  water  tepid  from  long 
standing,  will  be  avoided.  This  arrangement  must 
not,  for  a moment,  be  thought  of  unless  the  waste- 
pipes  can  be  carried  right  away,  so  as  to  empty 
freely  into  the  open  air,  and  quite  disconnected 
from  any  drains.  . 

The  first  expense  is  a trifle  greater  that  of  good  | 
washstands  and  expensive  services  of  crockery,  but  ' 
the  comfort,  not  to  say  the  luxury,  of  good  cold  ^ 
water  in  constant  supply  in  ample  basins,  is  worth 
all  the  extra  cost,  to  say  nothing  of  the  saving  of  ' 
labour  in  the  house,  and  the  constant  expense  of 
making  good  broken  crockery.  These  basins  can 
be  fitted  with  a plain' marble-top,  sunk  for  brushes 
and  the  other  necessaries  of  the  toilet,  and  fitted  ; 
under  with  a small  enclosing  cupboard,  which  can  | 
be  provided  with  racks  or  shelves  for  boots  and  ' 
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shoes,  articles  of  dress  usually  difficult  to  place 
away  in  ordinary  dressing-rooms. 

The  mantelpieces  of  most  of  the  modern  London 
houses  are  generally  of  the  most  commonplace 
character,  abominable  in  design  and  construction — 
perhaps  black  marble,  with  enormous  trusses,  in 
the  dining-room,  bad  in  form,  in  outline,  and 
construction ; in  the  drawing-room  of  similar 
character,  but  of  white  or  veined  marble.  To  leave 
these  as  they  are,  would  utterly  destroy  all  decora- 
tive effect  in  a room  ; Avhen  everything  else  looked 
Avell,  they  would  remain  as  plague  spots,  on 
which  the  eye  would  continually  rest.  If  I 
advocate  their  removal,  I shall  be  told  that  I am 
going  away  from  my  first  j)rinciples  of  economy, 
but  at  the  risk  of  this,  I would  say,  get  rid  of  them 
at  once.  Take  them  down  carefully,  and  take  out 
the  grates,  and  stow  them  all  away  in  some  cellar, 
where  they  can  be  brought  to  light  and  refixed 
when  your  lease  is  up,  and  any  new  mantelpiece 
that  you  may  put  up  can  be  fixed  as  a piece  of 
furniture,  so  as  to  be  taken  down  and  removed 
without  damage  to  the  walls. 

In  many  of  the  houses  of  the  date  of  the 
brothers  Adam,  and  even  in  some  of  those  built  in 
the  early  part  of  this  century,  there  remain  mantel- 
pieces and  grates  of  good  design  and  proportion, 
in  which  the  adaptation  of  good  Greek  forms  and 
detail,  with  delicate  inlays  of  rare  marbles,  or  grace- 
fully sculptured  panels  and  enrichments,  are  well 
and  carefully  carried  out ; these,  of  course,  are 
invaluable. 

The  simpler  mantelpieces  of  the  jicriods  I have 
named,  in  plain  painted  deal,  with  well-propor- 
tioned mouldings,  and  delicately  modelled  enrich- 
ments and  figure  panels,  after  Flaxman,  are  very 
simple  in  their  way,  and  in  nowise  come  under  the 
category  of  the  modern  abominations  of  what  are 
called  “box  marble  mantles,”  in  which  form, 
detail,  moulding,  and  carving  are  all  execrable. 

In  olden  days,  the  mantelpieces  were,  as  a rule, 
the  most  important  features  in  a room,  carved 
with  many  a quaint  device,  blazoned  Avith  heraldic 
decoration,  or  filled  AAuth  subject  panels,  exquisitely 
Avrought  and  moulded,  or  Avith  painting  and 
carAung,  in  Avhich  the  highest  skill  of  the  sculptor 
and  painter  Averc  brought  into  association  with  the 
designer’s  skill.  They  thus  became  grand  and  im- 
posing features  in  the  banqueting-hall  or  lady’s 
chamber,  objects  of  art  and  beauty,  setting  forth 
the  cultured  taste  and  refinement  of  the  artists  of 
past  generations,  and  teaching  us  lessons  of  skill 
and  grace  in  design  and  detail  Avhich  Ave  may  Avell 
and  Avisely  take  to  heart. 

I need  but  refer  you  to  the  many  exquisite 
examples  of  old  mediaeval  Avork,  built  up  Avith  the 
walls  which  still  remain  to  us  in  many  old  houses 
in  England  and  abroad,  Avith  their  deeply  recessed 
chimney  comers,  pleasant  places  for  after  dinner 
rest ; or  to  the  examples  of  later  days  in  some  of 
the  old  mansions  of  England,  all  exquisitely 
designed  Avith  various  marbles  inlaid  and  sculp- 
tured ; or  to  the  more  elaborate,  but  equally  beauti- 
ful, stmetures  of  carved  and  panelled  Avainscot, 
Avdtli  quaint  panelling,  curiously  Avrought  columns, 
and  cunningly  de\dsed  recesses  and  shelves  Avith 
portraits  or  other  good  Avork  of  the  painter’s  art 
enframed  in  AA’cll-Avrought  mouldings  in  the  central 
spaces,  like  some  of  those  in  Ilatfi eld-house  and 
Hampton-court  Palace. 


In  fine,  mantelpieces  were  Avorks  of  art  in  the 
room,  the  centre  to  Avhich  all  other  panelling  and 
decoration  led  up.  The  grates  of  the  more 
important  rooms  Avere  massive,  Avith  Avrought  or 
cast  dogs  of  good  design,  backs  cast  Avith  some 
figure  subjects  in  bold  relief,  all  grateful  and 
pleasant  to  look  at  through  the  cheery  blaze  and 
sparkle  of  burning  logs. 

What  a painful  contrast  do  the  machine-made 
modern  ones  of  to-day  offer  to  us,  in  which  there 
is  utter  Avant  of  taste  and  design. 

The  mantelpiece,  then,  should  be  an  important 
feature  in  any  room.  In  the  dining-room  it  may 
be  of  unpolished  Avainscot,  mahogany,  or  American. 
Avalnut,  or  painted  deal,  Avith  a lining  of  black  or 
golden  Sienna  marble ; the  loAver  panels  may  be 
filled  in  Avith  good  painted  subject  tiles,  or  delicate 
carving  of  fruit,  the  main  shelf  sufficiently  broad 
to  take,  if  necessary,  the  various  ornaments,  useful 
or  otherAvise,  Avhich  are  wanted,  with  perhaps  a, 
centre  panel  for  a good  portrait  or  subject  picture, 
enframed  in  boldly  carved  moulding ; round  it,  on 
either  side,  might  be  plain  panelling,  carried  up 
to  the  ceiling  line,  with  recesses  for  sculpture  or 
bronzes,  or  tiers  of  shelves,  for  those  whose  tastes 
lie  in  china  or  other  hric-d-brac,  the  top  perhaps 
finished  Avith  a bold  curved  cove,  filled  in  with 
stamped  leather,  or  decorative  enrichment. 

For  the  draAving-room  and  library  I Avould  sug- 
gest designed  mantels  of  similar  character,  but 
carried  out  to  meet  the  special  requirements  of  the 
tAvo  rooms ; in  the  one  might  be  subdued  delicate 
embroidery,  painted  tiles,  or  Japanese  lacquer 
panels,  Avith  recessed  shelves  lined  with  velvet,  to 
set  off  the  china  or  glass,  the  sides  formed  into 
groups  of  useful  shelves  or  brackets,  and  the  centre 
filled  AAoth  a splayed  Venetian  glass,  of  not  too 
great  a height  from  the  ground  to  be  rendered 
useless,  and  of  sufficient  size  to  reflect  the  works  of 
art  in  the  room,  and  thus  add  to  its  cheerfulness 
and  charm. 

In  the  library,  I Avould  arrange  small  flanking 
cupboards  for  cigars  or  for  tobacco  for  those  who 
smoke,  Avith  shelves  for  china  or  books,  to  carry  on 
the  general  furniture  of  the  room,  so  that  the 
mantelpiece  should  not  apjAear  as  the  one  break  in 
the  line.  But,  above  all,  to  understand 

that  these  mantelpieces  should  be  designed  so  as 
to  bo  not  mere  objects  of  ornament,  but  absolutely 
useful  as  pieces  of  furniture.  Why  should  not 
flanking  cupboards  be  provided,  as  I have  shoAvn  in 
one  of  the  sketches  on  the  Avail,  for  guns,  SAVords, 
and  fishing-rods,  and  the  various  paraphernalia 
of  a sportsman  or  of  a soldier.  If  the  cupboards 
bo  made  air  and  dust-tight,  all  these  belongings, 
Avhich,  to  their  detriment,  are  generally  stoAved 
aAvay  in  cases  and  cupboards,  may  be  kept  more 
carefully,  and  add  materially  to  the  general  appear- 
ance of  the  room,  giving  it  at  once  an  air  of  use 
as  Avell  as  of  comfort. 

Many  of  you  do  not  hesitate  to  sj)end  twenty  to 
a hundred  pounds  on  a x>icture  or  x>iece  of  china, 
Avhich  Avhile  of  course  beautiful  in  itself,  cannot 
give  you  half  the  pleasure,  half  the  variety,  as  the 
same  sum  of  money  sjjent  on  a really  good  mantel- 
piece. From  tAventy  to  thirty  pounds  you  may 
have  a mantelxjiece  which  shall  not  only  be 
beautiful  but  useful,  and  Avhich  shall  not  be  at 
variance  AAuth,  but  be  one  of  the  best  pieces  of 
furniture  in  your  room,  in  Avhich  Avorks  of  art 
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in  the  shape  of  well-drawn  figure  tiles,  some 
delicate  piece  of  terra-cotta  modelling,  some 
careful  piece  of  wood  carving,  a small  but  useful 
Venetian  mirror,  or  some  other  work  of  art  shall 
be  enframed. 

For  fifty  or_  sixty  pounds  you  may  get  a really 
good  mantelpiece,  the  fireplace  lined  with  tiles 
of  good  design,  and  a dog-grate  that  shall  burn 
coals  or  wood  in  the  winter,  or  be  fitted  to  hold 
flowers  in  the  summer  time ; and  for  almost  the 
price  of  an  ordinary  marble  mantel,  you  may  in 
your  bedrooms  get  one  of  painted  deal,  mth 
art  tiles  that  will  not  offend  the  eye  whenever 
you  look  upon  them.  I have  made  a variety  of 
sketches  of  mantels,  which  are  hung  on  the  walls, 
and  which  will  to  a certain  extent  illustrate  this 
portion  of  my  lecture,  all  of  these  have  been 
executed  at  a cost  varying  from  £20  to  £60,  in- 
clusive  of  glasses,  grates,  and  tiles,  the  more 
elaborate  examples  having  been  executed  in 
wamscot,  mahogany,  and  American  walnut;  but 
by  using  plain  deal  or  pine,  painted  and  varnished, 
a considerable  saving  of  expense  might  be  made. 
I do  not  offer  them  as  designs  to  be  accepted  by 
you,  but  simply  as  examples  of  my  views  of  the 
general  treatment  of  ordinary  mantelpieces. 

One  of  the  designs  is  by  Mr.  E.  W.  Godwin,  an 
artist  who  has  helped  materially  to  improve  the 
taste  in_  design  and  colour  of  modern  furniture  and 
decoration.  Another  of  the  sketches  shows  an 
arrangement  of  cupboards  and  shelves  which  I have 
adapted  for  guns,  fishing-rods,  and  swords,  cigars, 
tobacco,  and  pipes  in_my  own  library.  This  work 
\vas  done  in  deal,  painted  at  a moderate  cost,  the 
tiles  and  figure  plaques  after  Teniers  being  from 
an  old  German  stove,  and  utterly  unseen  until 
placed  as  I have  shown.  The  whole  work  was 
executed  for  me  by  an  ordinary  builder,  and  fitted 
over  the  existing  mantelpiece,  which,  fortunately, 
Imppens  to  be^  of  simple  and  fairly  good  design, 
the  house  having  been  originally  designed  by  an 
architect,  and  not  by  a speculative  builder. 

In  the  smaller  bedrooms  or  dressing-rooms, 
\vhere  space  is  not  over  ample,  I see  no  reason  why 
the  mantelpiece  should  not,  to  a certain  extent, 
be  formed  into  a sort  of  dressing-table.  Above 
the  shelf,  which  adapts  itself  easily  for  all  dressing 
paraphernalia,  on  either  side,  might  be  formed 
small  cupboards,  useful  for  many  purposes,  the 
centre  spaces  between,  being  filled  up  by  a 
sufficiently  large  looking-glass,  flanked  with  light 
moveable  brackets  for  gas  or  candles,  the  whole 
ma,de  of  deal  stained  and  polished,  or  painted  and 
varnished,  or  of  some  other  inexpensive  wood. 

An  avrangement  of  this  kind  would  naturally 
not  be  suitable  for  the  more  important  work  of  a 
iauy  s toilet ; but  in  small  bachelor  or  dressing- 
rooms,  it  would,  I venture  to  think,  be  found  suffi- 
cient for  all  purposes,  and  infinitely  better  than 
the  moveable  table,  which  generally  occupies  the 
whole  window  space,  the  white  dressing-table 
cover  of  which,  however  charming  it  may  be  when 
first  put  on,  too  soon  gets  smeared  and  spotted 
with  the  blacks  and  dust  which  blow  in  whenever 
the  window  is  opened,  or  find  their  way  mysteriously 
but  surely  through  cracks  and  crevices,  one  knows 
not  how,  to  the  certain  ruin,  as  regards  cleanliness, 
otpvery thing  within  their  reach. 

^n  (U'dinary  bedrooms,  a plain  deal  painted  and 
varnished  mantel  can  be  put  up  at  a very  small 


expense;  as  an  example  of  what  may  be  done  ii. 
this  way,  Messrs.  Longdeii  and  Co.,  of  Sheffield, 
have  sent  me  a simple  bedroom  chimney  piece, 
made  by  them  from  the  designs  of  a well-known 
architect,  in  deal,  red-lacquer  painted,  with  grate, 
fire-lamps  and  tiles,  the  total  cost  of  which  i.'' 
£4  17s.  inclusive,  the  mantelpiece  itself,  with  tiles 
costing  £3  2s.,  and  the  grate  £l  los.  You  are  not 
obliged  to  keep  to  this  design  or  this  colouring,  j 
but  I submit  this  special  mantelpiece  as  an  example 
of  what  can  be  done  in  simple  mantelpieces  for  any 
room  in  the  house  for  an  exceedingly  small  cost. 
In  the  hall,  this  kind  of  simple  design,  with  cup- 
boards over,  fitted  up  for  gloves  and  brushes,  and 
with  a lining  of  tiles,  which  can  be  obtained  of 
good  design  and  colour  for  Is.  each  at  Messrs. 
Minton  or  other  manufacturers,  would  be  a pleasant 
and  useful  feature  of  the  generally  dreary  entrance 
of  a London  house. 

If  you  do  not  wish,  for  various  reasons,  to  re- 
move the  existing  grates  and  mantels  of  your 
house,  you  can  adapt  some  design  for  fitting 
up  over  the  old  mantels  some  useful  piece  of 
furniture,  at  a small  cost,  and  thus  improve  the 
general  effect  of  your  rooms  without  interference 
with  existing  arrangements,  and  without  adopting 
the  commonplace,  tasteless,  and  eminently  dirty 
alternative  of  a wooden  mantelboard,  covered  with 
velvet  or  cloth,  with  senseless  and  useless  fringe, 
recommended  by  some  of  the  authors  of  a late 
series  of  pamphlets,  on  what  was,  I think,  mis- 
called “Art  at  Home.” 

In  the  increased  use  of  painted  tiles  in  the  deco- 
ration and  furniture  of  our  houses,  we  are  prac- 
tically doing  good  to  a large  number  of  ladies, 
anxious  and  willing  to  find  some  means  of  liveli- 
hood ; the  painting  of  tiles  is  eminently  a work 
for  their  light  hands,  and  the  good  taste  which 
most  educated  ladies  possess,  will  suggest  many 
ways  of  adapting  the  simplest  flowers  of  the  field 
in  proper  decorative  treatment  and  ornamentation 
of  tiles. 

Before  leaving  the  subject  of  fireplaces,  let  me 
say  a few  words  about  grates  and  fenders.  As  a 
rule,  nothing  can  be  worse  in  taste  and  design  than 
these;  the  grates  are  not  only  hideous  in  shape, 
but  in  the  better  rooms  of  the  house,  are  often  of 
burnished  steel  with  laid  on  ormolu  mouldings, 
all  necessitating  a large  amount  of  time  and  labour 
in  keeping  bright  and  clean.  As  a rule,  these 
grates  are  as  extravagant  as  they  are  ugly,  consum- 
ing a maximum  quantity  of  coal,  and  giving  out  a 
minimum  amount  of  heat ; as  a consequence,  aU  , 
kinds  of  attempts  are  made  to  diminish  the  con- 
sumption and  increase  the  heat,  by  inserting  fire 
lump  sides  or  balls,  and  putting  in  iron  false  i 
bottoms ; all  these  makeshifts  are  unsatisfactory.  : 
There  is  no  reason  why  you  should  not  have  good  i 
artistic  grates,  combined  with  a maximum  amoimt  i 
of  heat  from  the  coal  consumed ; and  if  the  room  I 
be  large,  and  access  can  be  got  to  the  external  air,  j 
by  means  of  many  of  the  now  well-known  ventila-  i 
ting  grates,  pure  warmed  fresh  air  can  be  supplied  i 
at  will,  to  add  to  the  warmth  and  comfort  of  the  | 
rooms,  at  a comparatively  small  expense.  ! 

The  slow  combustion  grates  are  now  well  known,  ! 
and  need  no  words  of  mine  to  recommend  their  i 
adoption.  Those  made  by  Messrs.  Barnard,  at  I 
Norwich,  designed  by  Mr.  Jekyll,  the  architect,  are  | 
not  only  exceedingly  good  in  their  artistic  treat-  ! 
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luent,  but  also  in  tbeir  construction  and  scientific 
amingement  for  throwing  out  the  greatest  amount 
of  heat  at  the  smallest  expenditure  of  coal.  They 
consist  of  a plain  cast  ornamental  front,  with  fire- 
lump  back,  sides,  and  bottom,  by  which  the  heat 
of  the  fire  is  retained  and  cast  out  into  the  room, 
instead  of,  as  a rule,  going  up  the  chimney.  The 
fire  space  is  made  as  small  as  possible,  consistent 
with  the  requirements  of  the  grate  ; and  by  the 
use  of  tiles,  the  whole  effect  of  these  grates,  and 
j of  others  of  similar  character  and  design,  made  by 
other  equally  good  manufacturers,  is  eminently 
pleasant  and  artistic,  and  the  cost  is  exceedingly 
moderate;  good  grates  of  artistic  design  being 
obtainable  at  prices  varying  from  2os.  to  50s.  each, 
according  to  the  size  of  the  room  and  the 
space  required  to  be  heated;  the  tiles  and 
fixing,  including  taking  out  the  old  stove, 
would  cost  probably  an  equal  amount  of 
money,  so  that  from  50s.  to  £5  a good  useful  and 
artistic  grate  may  be  obtained  for  any  room  in  the 
house  ; and  I venture  to  say  that  the  saving  in 
price,  labour  of  cleaning,  and  consumption  of  coal, 
Avould  amply  repay  the  cost  of  the  new  grate  in  the 
length  of  an  ordinary  lease  of  seven  years,  so  that, 
even  if  you  treat  the  neAv  work  as  a fixture  to  be 
given  to  your  landlord,  you  Avill  have  recouped 
yourself  the  original  cost,  in  addition  to  the 
pleasure  and  charm  of  not  only  having  an  un- 
artistic  grate  in  appearance,  but  one  Avhich  Avill 
add  extra  warmth  and  comfort  to  your  rooms. 
These  grates  are  now  made  by  a number  of  the 
best  manufacturers,  and  if  the  simple  iron  fronts 
are  too  jdain  for  you,  they^  can  be  obtained  in 
bronze  or  brass  at,  of  course,  an  increased  cost ; 
and  good  pattern  tiles  can  got  for  filling  up  the 
sides  from  Is.  to  5s.  each. 

I have  before  mentioned  the  grate  lent  me  by 
INIessrs.  Longden  as  good  in  design  and  cheap 
in  price ; the  same  firm  have  lent  me  two 
basket-gi-ates,  both  of  fair  artistic  design  and 
moderate  cost,  suitable  for  dining  or  drawing- 
rooms.  Dog-grates  now  made  cost  no  more  than 
the  usual  elaborate  bright  steel  and  ormolu  draw- 
ing-room grates,  and  are  eminently  adapted  for 
the  dining  or  drawing-room,  burning  either 
Avood  or  coal,  and  in  all  respects  more  artistic,  and 
more  comfortable  from  the  extra  Avarmth  they 
tbroAv  out,  than  the  old-fashioned  grates  I have 
referred  to  ; the  openings  of  the  existing  fireplaces 
can  be  easily  altered  to  suit  any  of  these  kind  of 
grates,  and*if  lined  all  round  Avith  plain,  red,  or 
other  tiles,  the  effect  in  the  room  Avill  be  pleasant 
and  artistic,  and  the  tiles,  by  reflecting  the  heat, 
Avill  add  much  to  the  Avarmth  and  comfort  of  the 
room,  Avhile  in  the  summer  time  the  grate  might 
be  lemoved,  and  the  space  filled  up  with  ferns  and 
fiowcr.s.  In  my  OAvn  house  I have  adopted  this 
kind  of  fireplace  and  grate  for  my  draAving-rooms, 
and  am  quite  satisfied  Avith  the  result,  from  an 
artistic,  useful,  and  economical  point  of  view.  I 
do  not  hesitate,  therefore,  to  advise  the  substitu- 
tion of  the  grates  I hav^e  referred  to,  for  the 
general  bad  and  extravagant  examples  to  be  found 
in  most  London  houses,  Avithout  fear  of  being  told 
that  I am  departing  from  my  first  principles  of 
usefulness,  simplicity,  and  moderation  of  cost. 
The  examples  of  old  Sussex  cast-iron  backs,  still 
left  to  us,  can  be  easily  fitted  Avith  a plain  iron 
basket,  these  backs,  as  a rule,  being  admirable 


examples  of  low  relief  cast  ornament,  generally 
good  in  artistic  design  and  treatment. 

Amongst  the  general  articles  of  furniture 
associated  Avith  modern  fireplaces,  nothing  can  be 
Averse  than  the  hideous  and  common-place  fenders 
of  cast-iron  or  burnished  steel,  Avith  ormolu  enrich- 
ments laid  on,  and  Avhich  are  either  constantly 
coming  unscreAved,  or  offering  traps  for  the  de- 
struction of  ladies’  dresses  by  their  projecting 
points  and  so-called  ornaments ; beyond  all  this, 
they  are  a constant  source  of  annoyance,  by  collect- 
ing*^ dust  and  dirt  in  their  scroli-pattern  angles, 
and  under  the  raised  iron  or  steel  bottoms.  They 
are,  if  of  steel,  elaborately  burnished  and  chased, 
eminently  costly,  and  involve  a large  expenditure 
of  time  and  trouble,  equally  Avith  the  grate  of 
similar  character,  to  keep  clean.  My  aclvice  to 
you  is  to  get  rid  of  them  at  once,  sell  tnem  for 
what  they  will  fetch,  and,  in  lieu  of  Avh:it  at  its 
best  is  a clumsy  and  inartistic  protection  from  the 
falling  cinders  and  hot  ashes,  substitute  plain 
polished  marble  or  hard  stone  fenders.  These  can 
be  made  at  prices  varying  from  50s.  to  £5  or  £6,  are 
for  all  practical  purposes  better  than  the  miserable 
iron  or  steel  fenders,  are  not  likely  to  get  in  the 
Avay  of  dresses,  with  ordinary  fair  treatment  arenot 
likely  to  get  chipped  or  broken,  and  are  much 
more  pleasant  and  artistic  to  look  at.  Only  take 
care  that  they  are  not  made  of  the  usual  section, 
that  is  to  say,  Avith  a face  at  right  angles  to  the 
hearth,  rendering  it  difficult  to  properly  brush  out 
the  dust  and  dirt  from  the  angles.  Let  the  section 
be  curved  or  splayed  doAvn  gradually  to  the  hearth 
surface,  so  as  to,  in  fact,  form  only  a moulded 
frame,  Avithout  offering  any  corners  or  right  angles 
for  the  collection  of  dirt. 

Fire-irons  should  be  as  x>lain  as  possible,  their 
purpose  being  eminently  for  use,  not  shoAV,  and 
these  can  lie  either  on  the  marble  fender  or  on 
plain  simple  moveable  stands,  and  are  better  than 
all  the  tAvisted  forms,  and  all  the  jiierced  pattern 
abominations,  Avhich  make  up  the  general  Birming- 
ham patterns  of  these  necessary  articles  of  furni- 
ture. 

If  you  object  to  marble  or  stone  fenders,  I sug- 
gest that,  instead  of  all  the  bad  cast-iron  and 
ormolu  ornamentation,  you  should  have  a simply 
designed  high  fender,  say  tA\m  feet  high,  made  of 
plain  Avrought-iron  bars,  and  filled  in  Avith  pierced 
brass  Avork,  by  Avhich  means  you  Avill  obtain  not 
only  additional  protection,  but  in  part  a useful 
screen  from  the  fire. 

If  only  an  additional  p»rotection  be  required,  I 
suggest  a moveable  screen  abouttwo  feet  high,  made 
Avith  a plain  polished  Avrought-iron  or  steel  frame, 
Avith  good  ornamental  terminals,  and  filled  in  with 
brass  or  steel  wire  netting,  to  stand  inside  the  marble 
fender.  In  this  A^^ay  protection  is  obtained  from 
the  fire  surface  in  the  grate,  Avithout  materially  in- 
terfering Avith  the  heat  thrown  into  the  room. 

In  this,  my  third  lecture,  I have  endeavom  od 
to  tliroAV  out  some  suggestions  for  obtaining  art 
furniture  suitable  for  modern  uses,  modern  require- 
ments, and  moderate  purses,  and  to  insist  that 
the  aim  of  all  true  artists  should  be  to  produce 
furniture  at  a moderate  cost,  beautiful  in  design, 
detail,  and  form,  for  every-day  use.  It  is  not 
necessary  for  you  to  enter  into  the  theories  and 
speculations  of  all  the  various  art  teachers  of  the 
day,  or  to  folloAv  in  the  footsteps  of  those  who,  in 
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the  shortness  of  a life,  change  from  Classic  to 
Gothic,  from  Gothic  to  Queen  Anne.  You  will  be 
bewildered  by  the  various  enunciated  opinions  of 
a host  of  rival  artistic  authorities,  all  advocating 
the  infallibility  of  their  own  particular  theories  on 
art  and  its  accessories.  It  is,  perhaps,  unfortunate 
that  the  professors  of  the  master  arts  of  archi- 
tecture  and  painting  should  have,  in  the  last  half 
century,  by  constant  change  of  fashion,  and  so- 
called  revival  of  different  schools,  set  an  example 
of  uncertainty  and  dogmatism  which  naturally 
bewilder  the  onlooker.  As  a writer  in  a recent 
number  of  the  Times  very  truly  said : — 

‘ ‘ Increduhty  naturally  supervenes,  when  our  guides 
only  serve  to  show  us  how  to  abandon  one  standard  of 
beauty  and  take  up  with  another,  for  the  mind  of  the 
ordinary  man  is  not  nimble  enough  to  live  in  a few 
years  through  as  many  centuries.” 

Now,  therefore,  that  the  best  of  our  cabinet- 
makers have,  for  the  most  part,  shown  a desire  to 
substitute  general  simplicity  of  form  and  detail  for 
extravagance  and  eccentricity  of  design  and  con- 
struction, let  us  hope  that,  in  their  conscientious 
endeavours  to  produce  things  artistic,  they  will, 
in  the  general  articles  of  domestic  use,  seek  to 
combine  comfort  and  utility  with  soundness  of 
construction,  simplicity  of  design,  and  moderation 
of  cost.  May  I say  to  you  who  have  so  patiently 
listened  to  my  address,  that  everything  in  your 
houses  should  first  of  all  be  “fitted  fora  place, 
and  subordinate  for  a iDurpose,”  all  forming  part 
of  a great  and  harmonious  whole,  in  companion- 
ship and  accord,  not  in  opposition  and  discord, 
with  the  beautiful  things  with  which  so  many  of 
you  delight  to  fill  your  houses ; and  that  in  thus 
making  them  beautiful  and  attractive,  you  are 
inperceptibly  exercising  an  influence  for  good 
and  upon  all  wdio  see  them  stronger  than  any 
words.  Thus  the  teaching  of  the  art-work  in  your 
homes  will  speak  in  language  at  once  powerful 
intelligible  to  your  fellow- workers  in  the  world, 
who  will  remember  and  delight  in  the  work  which 
your  loving  thought  and  care  have  placed  around 
them,  for  long  years  after  you  perhaps  have  sunk 
into  the  oblivion  of  the  past. 


COEEESPOIfEENGE. 


MILITARY  BRILL  AND  COOKERY. 

The  following  passages  show  what  the  Education 
Code  prescribes  respecting  Military  Drill  and  Cookery. 
The  first  passage  is  partly  in  the  body  of  the  Code  and 
partly  given  as  an  explanatory  footnote.  It  is  not  clear. 
Is  it  to  be  understood  as  authorising  the  whole  necessary 
payment  for  a teacher  of  drill  and  of  cookery  ? In  the 
second  note  (§24),  are  the  two  hours  a-week  for  drill 
limited  by  the  total  of  40  hours  in  the  year?  Will  the 
Education  Department  explain  ? E.  S. 

mil  Sept.,  1880. 

1. — “ The  income  of  a school  (§17,  i),  may  include 
part  of  the  salary  of  an  organising’  teacher,  or  of  a 
teacher  of  drill,  cooking,  or  any  other  special  subject.” 
(See  note  to  § 17,  7,  p.  7.) 

2 (§  24). — “ Attendance  of  boys  at  mihtary  drill  under 
a competent  instructor,  or  of  girls  at  lessons  in  practical 
cookery,  approved  by  the  inspector,  may,  in  a day-school, 
be  counted  as  school  attendance  for  not  more  than  40 
hours  in  the  year,  and  (in  the  case  of  drill)  two  hours 
week,”  x>.  10. 


GENERAL  NOTES. 

o — 

Technological  Examinations. — In  anticipation  of  the 
publication  of  their  Examination  Programme,  the  City  and 
Guilds  Institute  have  issued  a summary  of  the  changes  that 
will  be  introduced  into  the  ProgTamine  of  1 881  : — 1 . The 
examination  in  blowpipe  aiiah'sis  will  be  discontinued.  2. 

1 he  following  subjects  of  examination  will  be  added  to  the 
programme: — faj  Plumbers’  work,  zinc  and  tin-plate  work  ; 
fbj  Tools.  3.  The  subjects  of  steel  and  iron  manufacture 
will,  in  future,  form  one  subject.  4.  The  examinations  will 
be  held  on  two  evenings  instead  of  one,  in  order  to  give 
candidates  an  opportunity  of  being  examined  in  the  subjects 
of  two  allied  industries.  5.  Candidates  who  have  passed  in 
any  grade,  whether  in  the  hrst  or  second  thereof,  will  not  bo 
re-examined  in  the  same,  or  in  any  lower  grade  of  the  same 
subject.  6.  Candidates  for  the  full  Technological  Certiticate 
will  be  required  to  have  passed  the  Science  and  Art  Depaif- 
ment’s  examination  in  the  Elementary  stage,  at  least  in  two 
instead  of  one  of  certain  Science  subjects  to  be  named  in  the 
syllabus  of  the  several  Technological  subjects,  unless  they 
can  give  such  other  evidence  as  is  hereinafter  mentioned, 
showing  that  they  have  obtained  the  necessaiy  preliminary 
scientificknowledge.  7.  The  Institute  Avill  accept  as  evidence  of 
the  candidate’s  laiowledge  of  the  necessary  Science  subjects — 
{a)  A certificate  stating  that  the  candidate  has  (obtained  a 
degree  in  Science  at  one  of  the  Universities  of  the  United 
Kingdom ; {b)  a certificate  from  a professor  at  one  of  the 
following  institutions  (the  list  to  be  added  to  from  time  to 
time) : — Any  University  of  the  United  Kingdom,  the  City 
and  Guilds  of  London  Institute,  the  Royal  School  of  Mines, 
University  College,  London,  King’s  College,  London,  the 
Yorkshire  College  of  Science,  Leeds,  University  College, 
Bristol,  Mason’s  College,  Birmingham  — stating  that  the 
candidate  has  attended  a coui’se  of  instruction  under  a pre- 
fessor  or  professors  at  one  of  the  above  institutions  in  the 
Science  subjects  allied  to  the  Technological  subject  in  which 
the  full  certiticate  is  claimed,  and  has  jjassed  an  examinal  ion 
in  such  Science  subjects  satisfactory  to  the  professor.  It 
will  be  remembered  that  last  year,  when  the  Society  of  Arts 
transferred  these  examinations  to  the  Institute,  considerable 
alterations  were  made,  the  number  of  subjects  being  doubled. 
The  number  of  subj  ects  is  the  same  this  year  as  last,  t wo 
having  been  dropped,  and  two  added. 

Triplicate  Marseilles  and  Algiers  Cable. — The  s.s. 
Dacia,  belonging  to  the  India-rubber,  Gutta-percha,  and 
Telegraph  Works  Company,  is  now  in  the  INIeditcrranean, 
employed  in  laying  a third  cable  for  the  French  Govern- 
ment between  Marseilles  and  Algiers.  The  ex2)edition  is 
under  the  charge  of  Mr.  R.  K.  Gray,  engineer  to  the  India- 
rubber  Company.  The  ship  carries  two  electric  lights,  the 
current  being  supplied  by  two  Gramme  machines,,  worked  by 
two  separate  engines.  These  lights  light  the  deck  for  pay- 
ing out,  picking  up,  and  sounding.  Regnier  lamps  are 
carried  for  lighting  the  tanks.  A soimding  ware  ajDparatus, 
with  improved  self-adjusting  break,  is  fixed  permanently  at 
the  tatfrail,  on  the  starboard  side,  the  cable  stern  sheave 
being  on  the  port  side.  The  machine  is  driven  by  a small 
engine  fixed  close  to  it,  and  comiected  by  driving  wheels  with 
vulcanised  india-rubber  tires.  The  ship  can’ies  a buoy  con- 
taining tanks  filled  with  gas  and  carrying  a lamp.  Electric 
signals  are  fitted  from  bow,  stern,  and  bridge  to  the  engnie- 
room  and  helm,  and  there  is  a system  of  electric  bells  between 
all  the  cabins,  chart  rooms,  deck-houses  and  saloon,  to  the 
stewards’  pantry.  The  arrangements  show  that  all  aj)pliances 
are  being  tried  that  will  facilitate  the  work,  and  thus 
reduce  its  cost.  It  is  expected  that  the  work  will  be 
completed,  and  the  Dacia  back  at  Silvertown,  in  about  a 
month. 


COHFEEERCE  OH  PUBLIC  HEALTH. 

The  Pamphlet  containing  a fnll  report  of  the 
proceedings  of  the  late  Conference  on  the  Progress 
of  Public  Health  is  now  ready,  price  Is. 

Applications  for  copies  of  the  Report  should  be 
addressed  to  the  Secretary. 
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CANTOR  LECTURES. 

THE  DECORATION  AND  FURNITURE  OF 
TOWN  HOUSES. 

By  Robert  W.  Edis,  F.S.A. 

{The  right  of  reproducing  these  lectures  is  reserved.) 

Lectuee  IV.— Delivered  Monday,  April  26xn. 

The  Entrance-hall,  Staircase,  Dining-room,  and 
Library. 

In  the  present  lecture,  I propose  offering  some 
practical  suggestions  for  the  decoration  and  furni- 
ture of  the  entrance-hall,  staircase,  dining-room, 
and  library,  and  to  point  out  how  they  may  be 
artistically  arranged,  and  decorated  with  the 
materials  at  hand,  and  at  little,  if  any,  greater 
cost  than  if  done  in  the  usual  tasteless  manner. 

The  planning,  arrangement,  and  heights  of  the 
various  rooms  must  first  of  all  Idc  considered,  before 
any  opinion  can  be  given  as  to  the  proper  propor- 
tionate division  of  the  wall  spaces ; various  re- 
quirements need  various  treatments,  and  what 
may  be  fitted  for  one  room  may  be  utterly  out  of 
place  in  another. 

As  a rule,  however,  in  the  larger  rooms  of  a 
house,  I think  it  will  be  found  desirable  to  break 
the  surface  of  the  walls,  by  means  of  divisional 
Hnes,  into  dados  and  friezes,  either  for  useful  or 
decorative  purposes,  or  both. 

In  speaking  of  dados,  I mean,  of  course,  the 
lower  space,  which  in  olden  days  was  represented 
by  wood  panelling,  the  frieze  being  the  upper 
portion  of  the  wall  space  next  the  ceiling,  and 
what  I call  the  general  wall  surface,  the  central 
space  between  the  dado  and  the  frieze. 

In  making  these  divisions,  the  general  propor- 
tion and  height  of  the  particular  room  must,  of 
course,  be  borne  in  mind,  as  well  as  the  practical 
requirements ; for  instance,  while,  in  my  opinion, 
a good  dado  moulding  or  chair  rail  is  desirable  in 
a dining-room,  to  protect  the  painted  or  papered 
surface  from  being  damaged  by  the  chair  backs, 
which  are  generally  placed  along  the  wall  when 
not  required  for  use,  in  a drawing-room,  where 
the  furnishing  is  quite  of  a different  character,  and 
where  the  lower  portion  of  the  walls  is  often  cut 
up  by  cabinets,  bookcases,  and  couches,  a low  dado 


would,  as  a rule,  be  out  of  place,  as  materially 
interfering  with  the  lines  of  furniture. 

A frieze,  as  a rule,  will  be  found  useful  in  every 
room  of  the  house;  in  the  reception-rooms  for 
general  decorative  treatment,  and  in  the  bedrooms 
for  plain  surfaces  of  distemper  colouring,  for 
health’s  sake  and  economy  of  treatment. 

The  dado  can  be  formed  by  means  of  a simple 
moulded  deal  rail,  about  three  to  four  inches  wide, 
projecting  sufficiently  to  act  as  a stop  to  the  chair 
backs,  and  fixed  to  the  wall  about  2 feet  9 inches 
from  the  floor  ; the  frieze  should  be  divided  again 
from  the  general  wall  surface  or  central  space  by 
another  flat  deal  rail,  which  need  not  be  moulded 
at  all,  its  purpose  being  not  only  to  divide  the 
frieze  from  the  central  wall  space,  but  to  act  also  as 
a picture  rail  or  rod,  from  which  the  pictures  should 
be  suspended,  instead  of,  as  usually  done,  from  a 
rod  under  the  comice,  thus  breaking  the  whole  of 
the  upper  portion  of  the  wall  with  lines  of  cord  or 
wire,  which  are  always  ugly,  in  the  way,  and 
utterly  unnecessary.  Either  of  these  rails  can  be 
put  up  at  the  cost  of  a few  pence  per  foot  run,  and 
both  will  be  found  essentially  useful  as  well  as 
ornamental,  the  one  for  a protection  to  the  walls, 
the  other  for  hanging  pictures  and  other  works  of 
art. 

I have  purposely  given  to  these  papers  the  dis- 
tinctive title  of  “ Town  Houses,”  because,  although 
many  of  my  remarks  will  naturally  apply  to  houses 
in  the  country,  the  planning  of  town  houses  must 
of  necessity  be  totally  different. 

The  general  arrangement  consists,  as  a rule,  of  a 
narrow  entrance-hall,  widened  out  to  make  room 
for  the  staircase,  which  stares  you  in  the  face  as 
you  enter,  two  or  more  rooms  on  a floor,  lighted 
from  back  or  front.  The  external  architecture 
is,  probably,  of  very  commonplace  character, 
generally  dressed  up  in  miserable  cement  imitation 
of  stone,  with  stuck-on  ornaments  of  the  worst 
possible  character. 

Internally,  the  rooms  are,  as  a rule,  without  bays 
or  recesses,  with  flat  ceilings,  cornices  of  the  usual 
stereotyped  form,  mantels  and  grates  of  no 
particular  design,  the  former  heavy  with  gigantic 
trusses,  the  latter  resplendent  with  burnished  steel 
and  ormolu. 

The  doors  are  four  panel,  with  weedy-looking 
mouldings  ; the  windows  filled  with  plate-glass, 
and  the  general  lines  and  details  of  the  rooms 
suggestive  of  anything  but  harmonious  decoration. 
The  clauses  of  the  everyday  lease,  which  necessitate 
the  painting,  papering,  and  whitewashing  once 
within  a certain  period,  will  enable  you,  if  you  will, 
to  substitute  artistic  for  commonplace  decoration ; 
to  hang  your  walls,  and  paint  your  doors  and  other 
woodwork,  at  little  or  no  greater  cost  than  that  of 
the  flock  or  moire  papers  and  imitation  graining  so 
much  affected  in  later  years  ; while  the  change  in 
carpets,  hangings,  and  furniture,  rendered  necessary 
by  wear  and  tear,  will  enable  you  to  replace  the 
bad  and  ugly  with  what  shall  be  in  good  taste  and 
pleasant  to  look  upon,  or  at  least  inoffensive. 
Depend  upon  it,  the  first  really  beautiful  thing 
you  buy — whether  it  be  an  inlaid  cabinet,  a picture, 
or  a piece  of  painted  china — with  a real  apprecia- 
tion and  love  for  it  as  a work  of  art,  and  that  to 
you,  “as  a thing  of  beauty  it  is  joy  for  ever,”  will  be 
the  commencement  of  an  art  teaching  which  will 
eventually  lead  you  to  discard  what  you  formerly 
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looked  upon  as  fitting;  and,  the  eye  once  educated, 
will  make  you  surround  yourselves  with  only  those 
things  which  shall  have  some  beauty  of  form  or 
colour.  I cannot  understand  how  anyone  who 
truly  appreciates  a beatiful  painting,  piece  of  sculp- 
ture, or  drawing,  can  conscientiously,  or  with  any 
pleasure,  permit  in  the  same  room  other  elements 
which  are  absolutely  not  only  incongruous,  but 
ugly ; not  only  iinartistic,  but  vulgar  and  common- 
place. I can,  of  course,  understand,  although  I 
cannot  appreciate,  the  pride  which  desires  simply 
to  express  power  of  wealth  in  valuable  paintings ; 
but  I cannot  believe  there  can  be  any  real  love  for 
the  art  expressed  in  them,  or  just  appreciation  of 
their  distinctive  merits,  if  all  the  surroundings  are 
commonplace  and  inharmonious. 

Before  discussing  the  special  arrangement  of 
individual  rooms,  let  me  say  something  about  the 
cost  of  the  various  modes  of  decoration  I propose 
to  recommend,  and  of  their  special  application. 

A few  general  hints  as  to  paint,  paper,  and  dis- 
temper work,  will  assist  you  in  arriving  at  some- 
thing like  the  cost  of  the  work  you  propose  to  do, 
and  in  your  dealings  with  the  workman  you  may 
employ.  A little  knowledge  is  said  to  be  a 
dangerous  thing,  but  I fancy  that  if  you  can  show 
that  you  know  something  about  the  proper  cost  of 
papering,  painting,  and  distempering,  you  will  be 
in  a better  position  to  decide  as  to  what  shall  be 
done,  and  how  far  the  means  at  your  disposal  will 
admit  of  any  higher  class  of  decoration  in  any  of 
your  rooms. 

English  papers  differ  from  French,  by  being  made 
21  inches  instead  of  18  inches  in  width,  and  with 
twelve  instead  of  nine  yards  in  each  piece,  so  that 
a piece  of  English  paper  of  12  yards  in  length  will 
cover  seven  square  yards  of  wall  surface,  as  against 
four  and  a half  square  yards  of  French.  The  cost  of 
hanging  ordinary  papers  varies  from  Is.  to  Is.  6d. 
per  piece,  increasing  to  2s.  and  2s.  6d.  per  piece  for 
better  class  papers,  in  which  there  is  much  gold — 
a greater  amount  of  care  and  time  being  required 
for  these — to  4s.  and  5s.  per  piece  for  flock-papers, 
all  of  which  have  to  be  trimmed  with  a knife,  a 
much  longer  proceeding  than  the  usual  one  of 
trimming  the  edges,  or  cutting  off  the  waste  pieces, 
with  a pair  of  scissors. 

Lining  papers,  for  walls  and  ceilings,  cost  from 
2s.  to  2s.  6d.  a piece,  hung  complete.  These,  as  a 
rule,  are  only  necessary  where  the  general  surface 
of  the  walls  is  very  rough  and  uneven,  and  where 
it  is  intended  to  paint  or  distemper  the  whole 
surface  ; and  in  ceilings  where  the  plaster  work  is 
bad  or  defective  or  much  cracked,  the  cost  of  what 
is  technically  called  “washing  and  stopping,” 
which  means  cleaning  off  the  old  distemper,  and 
cutting  out,  fillir  g in,  and  rubbing  down  all  cracks 
in  old  ceilings,  must  depend  very  much  upon  how 
much  of  this  making  good  has  to  be  done ; but 
with  ordinary  walls  or  ceilings,  tho  cost  of  this, 
including  plain  sizing  and  distempering,  varies 
from  3d.  to  6d.  per  square  yard,  all  stencil  decora- 
tion and  picking  in  of  cornices  with  colours,  in- 
volving, of  course,  extra  expense. 

The  cost  of  plain  painting  to  walls,  and  bringing 
them  up  to  a good  surface  in  three  or  four  coats, 
varies  from  Is.  9d.  to  2s.  3d.  a yard,  with  an  extra 
Is.  a yard  for  varnishing.  As  a rule,  few  old  walls 
will  stand  being  varnished,  the  finishing  of  the 
plaster-work  not  being  sufficiently  smooth  or  level. 


for  it  must  be  remembered  that  varnish  brings  out 
all  imperfections  in  a most  decisive  manner. 

The  cost  of  stopping  and  plain  painting  in  three 
or  four  coats,  for  the  margins  or  general  surfaces 
of  floors,  varies  from  Is.  6d.  to  2s.  a yard,  finished 
complete  ; while  the  cost  of  the  cheapest  ordinary 
Brussels  carpet,  f of  a yard  wide  only,  is  at  least 
5s.  6d.  per  yard  run,  or  practically  nearly  7s.  a 
square  yard,  exclusive  of  making ; you  will  see, 
therefore,  that,  in  strongly  advocating  painted 
borders  as  more  healthy  and  artistic,  1 am  advo- 
cating a treatment  of  floor  surfaces  infinitely  less 
expensive  than  covering  them  with  carpets. 

Japanning  or  lacquer  painting  is  a term  applied 
to  painting,  in  which  varnish,  to  a large  extent, 
forms  the  vehicle  or  medium  with  which  the  colour 
is  mixed.  This,  when  properly  done,  produces  an 
appearance  of  a lacquered  or  polished  surface,  and 
can  be  applied  to  all  kinds  of  furniture,  made  of 
cheap  woods,  with  good  effect,  at  about  one-third 
extra  cost  over  that  of  plain  painting. 

In  enamelling  woodwork,  this  kind  of  varnish 
paint  is  used,  but  the  work  is  carefully  rubbed 
down  after  each  coat,  and  much  labour  is  required 
to  bring  the  ultimate  result  to  the  enamel-like 
effect  of  good  coach  painting ; this  kind  of  work 
is  necessarily  expensive,  and  the  result  not  al  ways 
satisfactory. 

It  is  well  to  remember  that  different  materials 
need  different  treatments,  and  much  depends  on. 
the  nature  and  appearance  of  the  work  to  be 
painted ; delicate  tints  require  colourless  oil  for  their 
vehicle ; surfaces  required  to  be  finished  in  flat  must 
have  little  or  no  oil  at  all,  as  the  use  of  it  neces- 
sarily imparts  a gloss  and  shining  surface,  which, 
in  flatted  work,  is  to  be  avoided ; paint  mixed 
with  turpentine  is  not  nearly  as  lasting  as  that 
mixed  with  oil,  but  a little  turps  is  necessary  in  all 
work  exposed  to  the  sun,  either  inside  or  out,  to 
prevent  the  paint  from  blistering,  and,  as  a rule, 
where  you  find  shutter  fronts  and  other  painting 
in  the  window  openings  blistered,  you  may  be  sure 
that  the  work  has  been  improperly  done.  The 
silicate  paints  now  made,  which  for  their  basis  have 
pure  calcined  silica,  are  said  to  stand  any  fail- 
amount  of  heat  without  blistering,  and,  weight  for 
weight,  to  cover  at  least  a third  more  wall  space 
than  ordinary  oil  paints,  both  valuable  recom- 
mendations for  their  more  extensive  adoption  for 
everyday  use. 

I have  thus  briefly  given  you  some  few  practical 
hints,  which  those  who  are  about  to  paint  or 
decorate  will,  I think,  find  useful.  As  I proceed 
with  my  lecture,  I shall  endeavour,  as  far  as  pos- 
sible, to  give  some  idea  of  the  cost  of  the  decorative 
treatment  I suggest  in  the  various  rooms  which  I 
purpose  treating  of  this  evening,  namely,  the  hall, 
staircase,  dining-room,  and  library. 

Let  us  suppose  that  the  street-door — which 
sbould  be  painted  in  some  warm,  serviceable 
colour,  either  chocolate  or  brown,  and  varnished 
for  protection  against  the  weather,  and  to  render  it 
easily  cleaned — is  opened,  and  we  are  in  the  hall, 
the  antechamber  of  the  house.  Here  the  walls 
should  be  painted  with  some  good,  serviceable 
colour — not  too  light,  to  show  finger  marks — to 
two-thirds  of  their  height,  with  some  simple  pat- 
tern stencilled  over  the  surface,  but,  if  possible, 
varied — that  is  to  say,  light  upon  dark  and  dark 
upon  light — and  the  whole  carefully  varnished,  not 
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only  to  protect  the  paint,  but  to  render  the  walls 
easily  cleaned  without  damage.  The  stencil  work 
may  be  done  in  a darker  or  lighter  shade  of  the 
general  tint ; and  here  and  there  a panel  might  be 
formed,  in  which  a figure  might  be  painted  in  out- 
line, or  stencilled  on.  It  is  well,  however,  to 
remember  that  figure- work  must  be  done  by  an 
artist  who  knows,  from  long  study,  how  to  draw 
the  human  form,  for  any  feeble  prettiness  of 
figure-drawing,  such  as  we  see  so  often  in  the 
panels  of  modern  furniture,  and  on  tiles,  is  worse 
than  nothing  ; and  it  is  better  to  have  a good 
conventional  flower,  well  drawn,  than  any  pretence 
of  figure-work,  which,  after  a time,  when  you  have 
learnt  to  appreciate  and  know  what  good  drawing 
I is,  will  disgust  you.  The  upper  portion  of  the  walls 
should  be  divided  by  a plain  wood  moulding, 
which,  if  desired,  can  be  formed  into  a narrow 
shelf,  on  which  to  place  light  pieces  of  majolica  or 
gris  de  Flandres,  or  other  ware.  Drawings,  or 
anything  hung  on  the  walls,  as  a rule,  are  gene- 
rally in  the  way,  and  are  liable  to  blow  about  and 
damage  the  decorations.  The  space  under  the 
cornice  so  divided  might  be  distempered  ; for  where 
I gas  is  used,  this  portion  of  the  wall  is  likely  to  get 
j dirty  or  discoloured  in  a year,  and  the  distemper 
can  be  washed  off  or  re-done  at  a small  cost. 

In  the  frieze  might  be  panels  containing  birds  and 
figures,  which  could  be  done  in  distemper  with  good 
effect,  the  general  drawing  being  done  in  plain  red 
outline,  contrasting  well  with  a cream-coloured 
I general  tone  of  ground.  Panels  of  figure  tiles, 

I w'hich  last  for  ever,  or  a plain  running  stencil 
pattern  of  foliage,  shields,  and  birds,  as  an  enriched 
border  just  below  the  cornice,  might  be  judiciously 
introduced,  or  a good  light  toned  and  simple 
pattern,  or  stamped  paper,  such  as  those  I de- 
scribed in  my  second  lecture,  may  be  hung  over 
1 the  whole  space  instead  of  distemper.  This  stencil 
decoration  may  be  done  very  inexpensively,  for 
when  once  the  patterns  are  cut  out — and  these  may 
be  as  many  or  as  few  as  you  like — the  mere  skill 
and  labour  required  are  of  very  ordinary  kind  for 
simple  work  of  this  description.  Decorative  wreaths 
of  one  or  two  colours,  and  pots  of  flowers  or  foliage 
sufficiently  large  to  form  a good  decorative  frieze 
in  distemper  colouring,  maybe  done  from  2s.  6d.  to 
.'Is.  6d.  a yard  run,  and  the  xratterns  may  be  kept,  so 
that  the  work  may  be  renewed,  if  necessary,  each 
year,  or  changed  with  new  patterns,  which  can  be 
cut  out  at  a veiw  small  expenditure  of  time  and 
money.  The  ceiling  should  be  lightly  tinted  in  a 
vellum,  pink,  or  grey  tone,  with  some  slight  stencil 
decoration  to  relieve  it,  and  the  cornice  treated  in 
very  light  shades  in  distemper. 

Pemember  these  ceilings  are  certain  in  a little 
space  to  get  dingy  from  London  atmosphere,  and 
the  wretched  impurities  of  London  gas.  (I  sup- 
pose we  shall  never  have  pure  gas  until  all  the 
directors  of  the  companies  are  suffocated  in  their 
own  gasometers,  and  some  few  people’s  livelihood 
made  dependent  upon  the  quality  of  the  gas  sup- 
plied.) At  a little  extra  cost,  plain  deal  or  canvas 
plaster  ribs  might  be  laid  over  the  existing  plaster 
work,  and  the  panels  thus  formed  could  be  filled 
in  u ith  good  flock  paper,  to  take  away  the  general 
flatness  of  the  surface,  and  could  be  painted  when- 
; ever  required  ; or  the  whole  surface  may  be  covered 
! with  canvas  plaster,  in  a delicate  all-over  pattern 
of  naturalistic  or  conventional  leaf  ornament,  cast 


in  low  relief,  the  ground  work  being  tinted  golden 
yellow  colour. 

Another,  but  more  expensive  treatment  of  the 
outer  hall,  would  be  by  panelling  the  walls  six  or 
seven  feet  high  in  plain  deal,  x^ainted  in  red  or 
blue  lacquer  colour,  and  with  a good  flock  paper 
frieze,  painted  light-golden  yellow,  flecked  with 
reddish  or  brighter  golden  touches,  to  take  off  from 
the  general  sameness  which  one  tint  would  have, 
when  not  relieved  by  decoration.  The  use  of  flock 
or  stamped  papers  in  small  friezes  of  this  kind, 
especially  if  painted,  can  be  used  mth  good  effect, 
and  sometimes  the  pattern  will  permit  of  some 
particular  portion  of  it  being  picked  out  in  a 
a different  tone  of  colour  ; but  in  any  treatment  of 
this  kind,  great  care  must  be  taken  to  x^^’event  a 
spotty  appearance. 

Marble  mosaic  tiles  may  also  be  used  widi  good 
effect  on  the  walls  of  the  outer  hail,  at  a cost 
varying  from  12s.  to  20s.  per  square  yard.  The 
effect  of  these  are  generally  satisfactory,  and,  the 
surface  being  polished,  is  easily  cleaned,  and  is  not 
affected  by  changes  of  vreather  or  atmosphere. 
The  woodwork  should  be  painted  throughout  in 
two  plain  colours,  with  the  mouldings  strengthened; 
in  darker  tone,  and  the  whole  varnished;  if  the 
mullions  and  framing  of  the  door  be  done  in  a dark 
shade,  let  us  say  of  brown,  the  panels  should  be 
lighter  in  tone,  with  stencil  decoration  of  flowers, 
birds,  or  fruit  in  the  darker  tone  of  colour.  Here  lot 
me  say,  that  all  woodw’ork,  such  as  doors,  windows, 
and  shuttei's,  which  are  subject  to  the  wear  of  not 
always  clean  hands,  should  be  varnished  through- 
out; the  extra  cost  of  this  will  be  saved  by  the 
increased  time  which  the  paint  and  decoration  will 
stand,  and  plain  washing,  with  a damp  cloth  or 
sponge,  will  at  all  times  clean  off  any  and  all  marks. 
In  my  o'wn  house  this  kind  of  work  lias  stood  for 
nearly  ten  years,  and  is  to-day  as  fresh  as  when  it 
was  done.  Do  not  be  led  away  by  the  theory  that 
varnish  will  destroy  the  delicacy  of  colour;  of 
course,  care  must  be  taken  in  the  tints  you  wish  to 
arrive  at,  by  increasing  or  toning  the  colours  to 
meet  the  glaze  which  varnish  gives.  Where  an 
inner  screen  is  really  used,  that  is,  kept  shut  to 
keep  the  inner  hall  more  j^rivate,  the  panels  of 
the  doors  should  be  glazed  with  leaded  or  jewelled 
glass,  instead  of  the  ordinary  cinbossed  plate  or 
enamelled  sheet  glass ; small  designs  in  colour  can 
be  introduced  at  small  cost,  say  from  2s.  to  6s. 
per  square  foot,  and  will  add  much  to  the  cheer- 
fulness of  the  hall,  wuth  the  x^l‘W  of  sunlight 
through  the  various  tinted  glass. 

It  is  not  necessary  to  say  that  the  fashion  of 
small  or  leaded  panes  of  glass  has  been  Ji'uch 
abused,  but  in  such  places  as  hall  screens,  v/hero 
additional  privacy  is  desired,  they  may  legitimately 
be  used.  To  ignore  the  advantages  of  modern  plate 
glass  in  ordinary  windows,  where  light  and  out- 
look are  desired,  is  feimphy  ridiculous  ; but  I see  no 
reason  why  the  uxoper  portions  of  the  windows  of 
London  houses  may  not  have  figure  or  flower 
designs,  panelled  or  framed  into  smaller  white- 
leaded  panes,  as  in  London  the  sky  is  too  often  of 
a gloomy  asx^ect,  and  when  the  sun  does  pay  its 
rare  visits  to  our  streets  and  squares,  it  will  not  be 
the  less  appreciated  because  it  comes  through 
painted  glass,  and  adds  to  its  charms  the  beauties 
of  many  glinted  colours.  The  mantelpiece  of  a 
London  hall  is  generally  so  common,  and  the  hall 
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so  narrow,  that  a shelf  is  almost  useless.  Why  ( 
not,  therefore,  discard  it  altogether,  and  frame  ( 
the  grate  with  a border  of  tiles,  kept  in  by  a slight  ( 
wood  moulding.  Messrs.  Minton  and  Co.,  and  ] 
other  manufacturers,  have  numerous  examples  of 
good  art  tiles  suitable  for  this  purpose,  from  Is.  to  s 
5s.  each.  If  you  wish  for  places  for  china,  have  1 
plain  painted  deal  shelves,  made  in  groups,  gradu-  ^ 
ally  diminishing  from  the  lower  to  the  upper 
shelf,  and  fixed  above  the  mantelpiece.  Do  not,  < 
as  is  so  often  done,  cover  the  mantelshelf  with  a i 
wooden  top,  covered  with  cloth  or  velvet,  nailed  ( 
on  Tvith  a fringe  and  brass  nails ; this  will  be  an  i 
endless  source  of  annoyance,  from  the  fact  that  it  i 
never  can  be  kept  free  from  dirt  and  dust,  not  to 
say  anything  of  its  spotty  and  unartistic  effect.  : 
There  are,  of  course,  endless  other  ways  of  deco-  ■ 
rating  a hall,  by  panelling  the  lower  portion  with  : 
tiles  or  wood,  and  filling  up  above  with  a good  : 
pattern  paper  of  light  tone  or  painted  decoration. 
Simple  distemper  work,  if  well  done,  may  be  used 
instead  of  paint,  and  is  of  course  much  less  ex- 
pensive. A good  bright  reddish-brown  tone  on 
the  lower  portion  of  the  walls,  with  yellowish 
cream  ground  above,  with  enriched  panels  and 
cornice,  can  all  be  done  in  distemper,  and  if 
brushed  down  occasionally  with  a light  brush,  will 
remain  good  and  effective  for  some  years.  As  a 
rule,  the  floors  of  London  houses  are  of  stone,  and 
this,  if  kept  clean  and  whitened,  forms  a very  good 
border  for  a blight  Persian  or  Indian  rug,  which 
can  now  be  obtained  at  a very  moderate  cost ; or 
the  stone  floor  may  have  a border  of  plain  marble 
or  mosaic  work,  such  as  I have  described  in  my 
lecture  on  floor  decoration.  A good  “ Kurd”  mat 
or  rug,  about  six  feet  long,  by  three  feet  six 
inches  wide,  maybe  obtained  for  10s.  or  15s.,  and 
its  bright  colour  gives  a cheerful  warm  look  to  the 
hall  as  you  enter.  The  door-mat  should  be  sunk 
flush  with  the  floor,  and  of  large  size,  so  that  little 
or  no  dirt  may  be  carried  on  the  rug.  ‘ ‘ Mis- 
chiata,”  or  marble  mosaic,  forms  an  excellent 
pavement,  and  although  more  expensive,  is  pre- 
ferable to  the  everlasting  tile  floors,  which  have 
been  imitated  ad  nauseam  in  oilcloth.  If  tiles  are 
used,  they  should  be  in  one  good  colour ; say  red 
or  chocolate,  with  a very  simple  border ; or  white 
and  black  tiles,  in  two-inch  squares,  laid  to  a bold 
pattern,  and  divided  into  square  panels,  and  bor- 
dered by  thin  black  lines,  look  well,  and  are  easily 
cleaned. 

In  an  ordinary  London  hall  there  is  not  much 
room  for  furniture  of  any  kind,  but  there  is  still 
space  for  one  or  two  high-backed  chairs  of  plain 
oak,  or  a long  deal  settle  with  plain  rail  back  and 
<'1hows,  and  for  a small  stand  for  wet  umbrellas  ; 
this  latter  need  not  be  one  of  the  usual  cast-iron 
abominations,  but  can  be  incorporated  with  the 
seat,  with  a zinc  tray  at  the  bottom  and  a carved 
brass  rail  at  top.  The  rush-bottomed  settle  lent 
me  by  Messrs.  Morris  would  be  quite  good  enough 
for  any  ordinary  hall,  and  costs  only  35s.  complete. 

If  possible,  in  the  inner  hall,  there  should  be  a 
simple  cupboard,  with  sliding,  not  folding,  doors, 
with  shelves  arranged  for  coats,  and  a sliding  rack 
forhats,  a few  hooks  or  pegs  above  for  sticks  and 
umbrellas,  and  the  top  may  be  made  of  unpolished 
oak  or  other  hard  wood,  or  marble,  to  act  as  a serv- 
ing table. 

“Portieres”  in  London  halls  are  generally 


objectionable,  as  offering  traps  for  dirt  and  dust. 
On  the  landings  I would  have  a comfortable  divan 
or  stuffed  seat  of  the  plainest  description — throw  a 
piece  of  coloured  stuff  or  silk  over  it  for  colour — 
which  will  be  found  convenient  and  useful  on  occa- 
sions when  you  receive  guests ; at  each  end  might 
be  arranged  receptacles  for  plants  and  flowers, 
which  are  always  grateful  and  pleasant  to  look  at. 

A London  staircase  is  generally  a cold  and 
dreary  approach  to  the  real  withdrawmg  or  living 
rooms  of  the  house— the  rooms  where  we  receive 
our  guests,  and  spend  our  pleasantest  hours — often 
a long  vault,  walled  in  with  blocks  of  imitation 
marble,  a cold  stone  staircase,  with  cast-iron 
balustrading  of  the  worst  possible  design  — 
generally  imitative  of  wrought-iron  construction 
— thin,  poor,  and  often  unsafe,  with  a thin 
moulded  handrail,  with  what  are  technically  called 
ramps,  wreaths,  and  curtails  of  the  usual  specula- 
tive builder’s  character.  Of  course  all  these  must 
remain.  We  cannot  exchange  them  for  the  wide 
oak  staircase,  with  its  boldly  carved  newels,  hand- 
rails that  look  like  support,  and  handsomely  turned 
balusters  of  Elizabethan  date;  such,  indeed,  as 
are  still  left  in  numerous  old  English  mansions, 
and  in  some  few  of  the  older  London  houses ; but 
we  can  make  them  more  cheerful,  and  less  cold 
and  dull.  A painted  and  varnished  dado,  with  a 
wooden  moulding  raking  with  the  handrail,  or 
plain  deal  painted  panelling,  will  be  at  once  a 
help  and  improvement.  The  wretched  ironwork 
painted  in  a plain  bright  colour — not  picked  out  in 
I gold,  to  show  its  peculiar  eccentricities  and  faults 
of  design — and  the  thin  moulding  which  serves  as 
; a handrail,  ebonised  as  a contrast,  will  all  help  the 
, peculiarly  unfortunate  lines  on  which  you  have  to 
' work.  Above  the  dado,  either  distemper  or  paper 
! in  some  warm  and  cheerful  colour.  If  you  paper, 

: let  the  paper  be  of  one  general  tone,  otherwise  the 
) great  space  to  be  covered  will  be  spotty  and  dis- 
■ agreeable. 

: As  an  example  of  paper  decoration  for  inner 

• halls  and  staircases,  Messrs.  Jeffrey  have  been 
j good  enough  to  send  me  one  designed  by  Mr. 

3 Walter  Crane,  which  is  certainly  quaint  and  clever 
I in  its  treatment,  and  suitable  for  the  purpose, 

3 although  somewhat  expensive.  The  general 
I ground  is  of  a soft  yellow'  tone,  with  deeper  toned 

- decoration  in  lines  and  patterns,  and  diapered  over 
j with  dark  wall  flowers.  The  upper  portion  or 

frieze  has  a ground  of  delicate  blue,  and  is  covered 
1 with  pale  pink  almond  flowers.  The  whole  treat- 
1 ment  is  exceedingly  decorative  and  well  executed; 
1 the  lower  portion  might  be  varnished,  so  as  to  be 
i easily  washed. 

; A good  warm  golden-brown  or  yellow  forms  a 
1 good  general  tone  for  a London  hall  and  staircase, 
e with  a Pompeian  red  dado  painted,  with  black 
I skirting  and  rail,  and  a frieze  of  light  pattern 
t paper  or  cream-coloured  distemper  ground,  with 
b.  line  enrichment  in  dark  golden  brovm  or  red.  The 
(.  general  woodwork  could  be  painted  black,  where 
a there  is  not  too  much  of  it,  or  in  two  shades  of 
;,  good  red  or  brown  ; or  the  general  tone  might  be 
k peacock  or  light  blue,  with  soft  vellum  grey  and 
i blue  pattern  papers  or  distemper.  A deep  frieze, 
d of  boldly  designed  painted  or  stencil  ornament, 

- will  assist  much  in  breaking  the  usual  bad  propor- 
tion of  the  staircase  wall,  while  panels  may  be 

y formed  in  bold  lines  of  paint  or  distemper,  wherein 
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may  be  framed  pictures  or  other  art  work.  A good 
neutral  tint,  or  warm  grey  ground,  -with  ornament 
in  green  and  vermillion,  has  a good  effect  if  the 
colom'S  be  carefully  treated ; or  a wide  diaper, 
with  patterns  interchanged,  and  charged  with 
shields  and  legends  here  and  there.  Any  good 
photographs,  sketches,  or  studies  are  useful  to  hang 
on  the  rake  of  the  staircase,  on  the  eye  line,  to 
take  off  the  general  coldness.  Many  varieties  of 
tints  will  suggest  themselves,  which  will  help  to 
give  a bright  and  cheerful  character  to  the  passage- 
way of  the  whole  house,  in  place  of  the  cold  and 
dreary,  rightly  called,  well,  to  which  we  are  so 
accustomed.  As  a rule,  the  lower  flights  ofia 
London  staircase  are  fairly  well  lighted,  and  the 
walls  can,  therefore,  be  hung  with  drawings.  If 
possible,  put  here  and  there  a piece  of  china,  or  a 
good  figure,  on  brackets,  in  the  angles,  to  break  the 
ugly  appearance  of  the  narrow  half-landing.  A 
carefully  designed  lantern  light,  filled  with  leaded 
and  jewelled  glass,  hung  from  the  ceiling,  will 
cost  no  more  than  the  miserably  painted  iron  or 
bronzed  brackets,  which  are  generally  affected,  and 
will  light  the  stairs  more  evenly.  A bright  drugget, 
nearly  covering  the  whole  of  the  treadway,  with 
the  stone  margins  treated  in  good  warm  colour  to 
harmonise  with  it.  is  surely  better  than  the  narrow 
three-quarter  width  carpet,  with  its  edges  of  cold 
painted  stone  ; while  here  and  there,  on  the  land- 
ings and  half  spaces,  a small  Persian  or  Indian  rug 
or  prayer  carpet — which  can  be  bought  for  almost 
the  price  of  the  carpet  usually  used— 'will  give 
colour  and  brightness,  and  add  to  the  feeling  of 
warmth  and  comfort;  and  these,  always  remember, 
can  be  taken  up  easily,  and  shaken,  if  requisite, 
every  day,  and  are  certainly  more  cleanly  than  the 
closely  fastened  down  carpet,  under  which  the  dust 
accumulates  and  stays  for  many  months.  If  the 
landing  or  half  space  be  large,  put  a comfortably 
low  couch,  avith  some  bright  covering,  and  a stand 
for  flowers  or  china  ; for  any  bit  of  colour,  either 
of  nature  or  art,  will  add  much  to  the  cheerful- 
ness of  this  part  of  the  house. 

Now-a-days,  the  art  of  China  and  Japan  is  well 
known  to  all  of  us ; and,  although  I do  not  for  a 
moment  advocate  any  imitation  of  Japanese  work 
in  the  decoration  of  English  houses,  yet  there  are 
many  things  we  may  do  well  to  study  J apanese 
work  for.  In  painting  on  china  and  faience,  in 
every  form  of  decorative  art,  the  Japanese  show  a 
keen  love  and  an  intimate  knowledge  of  all  that  is 
best  and  beautiful  in  Nature,  and  are  always  at 
their  best  in  depicting  her  ever-varied  form, 
whether  in  flowers,  tree,  or  animal  life.  With  a 
few  exquisite  touches,  the  loveliest  forms  are  placed 
before  us,  with  great  truth  and  freedom  of  drawing; 
and  in  their  art  there  is  a desire  to  set  forth  beau- 
tiful forms,  and  to  express  lovely  combination  of 
colour  in  ever- varying  fancy.  They  always  seem 
to  remember  that  aU  true  decoration  is  based  on 
construction,  that  the  life  and  flower,  so  to  speak, 
of  decorative  work  must  spiing  from  the  root  and 
framework  of  construction;  just  as  a good  painter 
will  draw  his  figure  first,  before  clothing  it,  and 
the  trunk  and  branches  of  a tree  before  covering 
them  with  foliage.  What  can  be  more  exquisite  than 
some  of  the  drawing  and  colouring  of  the  innumer- 
able paper  and  silk  blinds  and  fans,  that  have  been 
imported  to  such  a large  extent  in  the  last  few 
years  ? Many  of  these  can  be  bought  for  a few 


shillings,  and  are  admirable  pieces  of  colour  decora- 
tion to  hang  on  the  walls  of  hall  or  staircase,  or 
framed  in  small  panels  round  the  frieze.  The 
colouring  is  generally  quiet  and  refined  in  treat- 
ment, and  eminently  decorative,  and  at  the  same 
time  perfectly  true  to  nature.  Where  an  ordinary 
workman  would  conventionalise  a flower  or  bird, 
and  produce  whole  rows  of  them,  without  variation 
of  any  kind,  in  a stiff  and  unnatural  manner,  these 
J apanese  artists  give  us  endless  variety  and  colour- 
ing, always  graceful  and  effective,  and  never  crude 
or  coarse  in  colour.  By  a few  touches  they  produce 
Nature  in  life  and  movement ; a tree  bent  and 
shaken  by  the  wind,  a blade  of  grass  bent  or  broken 
by  some  passing  footstep,  a spray  of  flowers  waving 
with  the  summer  breeze ; birds  in  endless  move- 
ment, flying  or  asleep,  and  all  true  to  the  charac- 
teristics of  their  life  and  form.  In  the  lily,  the 
carnation,  convolvulus,  fruit,  or  May  blossoms,  we- 
see  numerous  examples  of  our  own  English  flowers, 
depicted  in  a way  which  few  artists  in  England^ 
can  equal  or  excel.  All  such  bits  of  decorative  art 
can  be  made  much  of  in  the  dull  monotony  of  a 
London  house,  and  now-a-days  can  be  purchased 
at  a very  trifling  cost.  If  you  will  only  trace,  or 
get  traced,  some  of  the  outline  sketches  of  wild 
fowl,  cocks  and  hens,  pheasants,  or  storks,  you  will 
find  they  can  be  used  with  good  effect,  as  stencil 
decoration,  for  the  upper  portion  of  the  staircase 
walls,  or  in  smaller  scale  for  panels  of  doors, 
shutters,  and  other  woodwork,  which,  as  a rule, 
are  left  untouched.  For  instance,  suppose  you; 
have  the  usual  four-panel  doors  common  to  most 
of  our  houses,  with  mouldings  run  round  of  no 
particular  design,  I would  suggest  that  you  should 
paint  them  in  two  shades  of  colour,  to  harmonise 
or  contrast  with  the  paper  on  the  walls,  the  panels 
being  the  lighter  shade,  and  on  these  stencil  some 
of  the  designs  I have  alluded  to  in  the  darkey 
shade,  and  then  varnish  the  whole.  By  these  means 
you  will  obtain,  at  the  cost  of  a few  shillings,  a 
real  good  piece  of  decoration,  which  will  always  be 
pleasant  to  look  at,  instead  of  the  dull  monotony 
of  imitation  grainingof  oak,  maple,  or  satin  wood, 
to  which  we  are  so  much  accustomed.  In  decora- 
tive art,  we  have  much  to  learn  from  the  artists  of 
Japan,  who,  for  many  hundreds  of  years  seem,  in. 
their  humblest  articles  of  daily  use,  to  have  carried 
out  some  impress  of  their  love  and  knowledge  of 
Nature  in  her  most  beautiful  forms. 

I cannot  pretend  to  lay  down  any  set  rule  for 
the  decoration  of  the  principal  rooms  of  a house,  , 
nor  would  I if  I could.  The  great  mistake  that  is 
made  now-a-days  by  some  professional  decorators,, 
is  fixing  all  design  and  furnishing  in  a room  to  one 
set  rule,  so  that  you  feel  on  entering  it  that  every- 
thing is  stiff  and  formal,  and  intended  for  show, 
not  use. 

I heard  recently  of  one  of  these  gentlemen 
informing  a lady  of  excellent  taste,  and  who  had 
brought  into  her  room  various  bits  of  ecclectic  but 
useful  furniture,  that  “had  he  known  she  was 
going  thus  to  interfere  with  his  general  set  scheme 
of  decoration,  he  would  have  declined  to  have  had 
anything  to  do  with  the  work  ;”  a remark  at  once 
impertinent  and  characteristic  of  the  general  con- 
ceit of  such  false  teachers. 

If  such  a room  could  speak,  it  would  cry  out 
aloud,  “ Look  at  me  ; am  I not  an  art  room  ? But 
please  do  not  bring  any  pretty  things — any  books, 
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or  any  china  — liere,  or  you  will  disturb  my  pro- 
pri^^ty.  I am  not  intended  to  be  bome-like,  but 
artisEc.”  In  the  mansions  of  Hatfield,  Haddon, 
and  Knowle,  and  many  other  old  halls  of  England, 
the  walls  of  the  great  rooms,  as  well  as  the 
entrances,  and  often  the  bedrooms,  were  panelled 
with  oak,  in  small  panels,  to  half  or  two-thirds  of 
their  height,  and  the  remaining  space  covered 
with  tapestry  or  stamped  leather,  and  the  effect 
of  the  rich  brown  oak  walls  with  delicately- 
carved  friezes,  bold  and  well- wrought  mouldings, 
and  panelling  enriched  with  graceful  arabesque 
or  linen- fold  design,  is  always  charming,  and 
contrasts  w'-ell  with  the  white  ceilings  panelled  in 
fretwork  or  geometrical  patterns  ; with  mouldings 
in  low  relief,  as  in  the  old  houses  lately  pulled  down 
in  Lime-street ; but  all  this  kind  of  work  is  not 
suitable  to  the  general  rooms  of  a town  house, 
where  the  dust  and  blacks  of  the  too  filthy  town 
atmosphere  find  resting-places  in  every  moulding 
and  every  bit  of  carving.  In  later  days,  these 
many  panels  were  changed  into  what  is  called  a 
“dado”  about  three  feet  high,  panelled  length- 
ways. Above  were  larger  panels  running  the  whole 
length  of  the  room,  or  finished  with  a narrow 
carved  or  panelled  frieze,  the  mouldings  generally 
being  in  relief.  After  a time,  this  arrangement 
v/as  found  inconvenient,  a]jd  the  panels  of  the 
upper  portion  of  the  v/alls  were  removed,  the 
capping  of  the  dado  being  allowed  to  remain  as  a 
chair-rail,  and  this  arrangement  is  still  to  be  found 
in  many  London  houses. 

Apropos  of  the  dust  and  smoke  of  towns.  We 
pride  ourselves  on  being  a scientific  nation,  a 
practical  and  common-sense  people,  and  withal 
patient  and  long-suffering  in  putting  up  with 
abuses,  such  as  have  no  more  right  to  exist 
than  any  other  ills  which  are  opposed  to  all 
laws,  moral,  hygienic,  and  otherwise.  I often 
wonder  how  long  we  shall  be  content  to  accept 
ga.s,  which,  from  its  marvellous  impurity  and  want 
of  lighting  power,  is  a disgrace  to  any  civilised 
country  in  the  world.  How  long  we  shall  be  con- 
tent to  cast  out  into  the  common  air,  and-  by  our 
own  want  of  sense  and  scientific  arrangement  in 
small  matters,  to  sow  broadcast  the  evils  which 
wmrk  the  destruction  of  everything  within  our 
homes,  and  cover  the  delicate  leaves  of  the  trees 
in  our  squares,  and  the  flowers  of  the  earth,  with 
black,  filthy  corruption,  when,  I take  it,  it  is  quite 
possible  to  bum  all  this  smoke  and  impurity  with 
infinite  saving  of  cost  in  fuel,  and  manifest  gain 
in  health,  comfort,  and  cleanliness  to  ourselves. 
How  long  shall  we  be  content  to  allow  the  water 
supply  of  our  towns  to  be  the  monopoly  of  a few 
companies,  who  limit  our  supply,  and  increase  the 
charges  almost  as  they  please,  and,  as  a rule,  leave 
us,  when  all  is  said,  with  water,  the  purity  of 
which  is  uncertain;  life- destroying  rather  than 
life-giving.  Or  how  long  shall  we  permit  gas  and 
water  companies,  so  to  arrange  their  mains  that 
any  repairs  or  alterations,  as  a rule,  involve 
the  taking  up  and  destruction  of  our  street  paving, 
instead  of  their  being  so  arranged  as  to  be  got  at 
quickly  and  easily,  without  damage  to  our  roads 
and  paths  ? Or  how  long  we  shall  be  content  to 
allow  vestries  and  other  local  bodies  to  shut  up 
main  thoroughfares,  and  alter  street  paving  in  im- 
portant highways  and  streets,  to  the  public  loss  and 
inconvenience,  in  the  most  busy  periods  of  the  year? 


Or  how  long  we  shall  rest  content  to  be  behind  all 
other  civilised  countries  in  the  arrangements  for 
watering  and  cleansing  our  streets.  These  are 
matters  which,  however  unartistic  they  may  be  in  i 
themselves,  exercise  a very  great  influence  on  the  } 
comfort  and  cleanliness  of  our  homes  and  surroimd-  i 
ings. 

The  French  rarely  or  ever  furnish  their  salles  d 
manger  or  dining-rooms  to  any  great  extent.  In  1 
England  we  use  these  rooms  much  more  largely, 
and  should  make  them  as  pleasant  to  look  at  as 
possible,  care  being  taken  not  to  hang  the  walls 
with  tapestry,  silk,  or  other  stuffs  which  retain 
the  smell  of  food.  A painted  dado  of  a good  dark 
tone,  with  a bold  chair  rail  to  prevent  the  chairs 
from  damaging  the  walls,  is  generally  desirable,  or 
plain  deal  painted  panelling  to  a height  of  three 
or  four  feet,  above  which  the  walls  may  be 
papered  or  painted,  to  within  two  or  three  feet  of 
the  ceiling ; the  room,  so  divided,  will  give  ample 
space  for  the  hanging  of  pictures  or  prints  ; and 
instead  of  the  ordinary  picture  rods  under  the 
cornice,  with  their  long  pendant  lines  of  dusty  ' 
cord  or  wire,  cutting  up  the  walls  into  endless 
queer  and  bad  forms,  a small  moulding  should  be 
placed  along  the  wall,  under  the  frieze,  into  which 
hooks  can  be  screwed  and  removed  at  will,  or  a 
light  iron  rod— ordinary  gas  piping  will  do — may 
form  the  lowermost  moulding  of  this  rail,  on 
which  any  amount  of  pictures  or  di’awings  may  be 
hung.  If  the  wall  is  to  form  a background  for  j 
pictures,  a good  warm  brown  or  chocolate  colour,  ; 
in  paint  or  distemper,  will  be  found  most  effective. 
There  are  innumerable  colours  which  can  be  ‘ 
adopted,  but,  for  goodness  sake,  avoid  the  dreary 
commonplaceness  of  light  apple  and  sage  greens, 
which  seem  to  be  the  only  colours  thought  appro- 
priate for  dining-room  walls.  i 

The  use  of  what  is  called  a flatting  coat,  or 
finishing  coat,  of  paint,  mixed  with  turpentine  only  I 
for  wall  surfaces,  so  as  to  produce  a dull  flat  or 
dead  surface  without  gloss,  is,  I think,  a mistake, 
for  this  kind  of  work  does  not  last  when  exposed 
to  the  weather ; it  shows  every  mark  of  dirt,  and 
will  not,  as  a rule,  stand  washing.  This  picture 
surface,  if  painted,  should  not  be  varnished,  but 
the  dado  and  all  woodwork  of  the  doors  and 
windows  will  be  made  much  more  effective  if  var- 
nished, as  I have  before  recommended.  The 
woodwork  should  be  painted  of  similar  colour,  as 
a rule,  to  the  walls,  but  of  much  darker  tone,  in 
two  shades,  and  the  panels  covered  with  good 
ornament,  stencilled  on,  all  of  which  is  inexpen- 
sive, and  adds  materially  to  the  general  artistic 
effect.  The  broad  frieze,  above  what  I call  the 
picture  space,  should  be  much  lighter  in  tone,  and 
here  of  course  there  is  an  opportunity  for  real  art- 
work ; a broad  decorative  painted  frieze,  painted 
in  compartments  or  panels,  with  figure  subjects, 
is  of  course,  to  my  mind,  the  most  desirable  finish. 

I have  already,  in  my  second  lecture,  discussed 
this  important  question  of  high  art-decoration, 
and  I need  not  further  refer  to  it  except  to  say,  that 
for  one  hundred  pounds,  the  price  of  a small  picture 
or  good  piece  of  china,  you  may  get  good  painted 
decoration,  designed  and  carried  out  by  an  artist, 
for  the  frieze  of  an  ordinary  dining-room , in  which 
good  figure  painting,  in  combination  with  birds, 
foliage,  or  other  decorative  accessories,  shall  be 
carried  out  in  oils,  on  canvas  or  panel,  so  as  to  be 
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removable  at  any  time ; failing  this,  I suggest 
good  artistic  stencil  decoration  in  distemper  or  oil. 

As  an  example  of  what  may  be  done  in  stencil 
work  in  oil,  I submit  a design  by  Mr.  George 
Howe,  of  Forest-hill ; this  gentleman  has  taken 
up  the  subject  of  stencil  decoration,  with  a view  to 
its  more  artistic  rendering  and  treatment,  and  has 
educated  a certain  number  of  lads  and  young  men 
under  him,  to  treat  this  kind  of  work  more  as  art 
than  mere  mechanical  decoration,  and  has  sought 
to  imbue  them  with  a proper  artistic  feeling  for 
their  work,  so  that  to  them  it  shall  become  a real 
work  of  art,  and  not  a mere  slavish  reproduction 
of  various  cut  stencil  plates,  in  one  tone  or  shade 
of  colouring,  and  in  unvaried  and  monotonous 
repetition. 

In  ordinary  stencil  decoration,  the  pattern  is 
generally  rubbed  on  in  one  tone  of  colom-,  and 
the  arrangement  of  the  design  is,  as  a rule,  a mere 
reproduction  of  parts  prolonged  indefinitely, 
according  to  the  amount  of  space  to  be  covered ; 
in  this  screen  of  Mr.  Howe’s,  you  will  notice  that, 
instead  of  plain  flat  treatment  of  the  stencil 
pattern,  he  has  produced,  by  cleverness  of  handling 
and  artistic  touch,  a varied  tone  in  the  different 
leaves  and  fruit  forming  the  pattern,  either  by 
working  the  stencil  brush  very  slightly  over  a 
portion  of  the  leaf,  and  increasing  the  strength  of 
touch  and  amount  of  colour  in  the  lower  portion 
— by  which  a pleasant  gradation  of  colour  is  carried 
out — or  by  the  use  of  two  or  more  colours  in  the 
same  leaf  or  flower,  carefully  blended  at  the 
moment,  and  worked  off  into  delicately-  shadowed 
surfaces,  by  which  an  extremely  good  effect  is 
obtained. 

The  general  decorative  effect  is  still,  as  it  should 
be  in  this  kind  of  work,  quite  flat  and  simple  ; but 
infinitely  greater  artistic  character  is  given  to  the 
work,  by  the  skill  and  feeling  shown  in  the  manipu- 
lation of  the  brush,  and  in  the  interchange  of  one 
or  two  colours,  to  say  nothing  of  a fairly  artistic 
rendering  and  decorative  treatment  of  the  design 
itself,  by  interchanging  the  stencil  plates,  and 
avoiding,  as  far  as  possible,  any  formal  repetition. 
I am  glad  to  see  this  attempt  to  improve  upon 
the  ordinary  mechanical  work  of  stencilling,  by 
making  it  more  decorative  and  artistic,  and  to  feel 
that  there  are  workmen  who  can  and  will  carry 
out,  as  far  as  practicable,  the  views  I have  so 
strongly  advocated,  of  making  cheap  decoration 
artistic  in  character  and  feeling. 

The  men  who  could  do  the  work  submitted 
could,  with  a little  teaching,  do  anything  in  this 
character  of  decoration,  and  with  a little  extra 
teaching,  and  study  of  good  examples,  would  avoid 
the  anachronisms  and  errors  in  design  and  treat- 
ment which  are  herein  manifest,  and  wherein,  if 
anything,  there  is  too  much  striving  after  imita- 
tion of  J apanese  ornament,  without  the  knowledge 
of  the  “ motif, power  of  drawing,  and  artistic 
grouping,  so  noticeable  in  the  work  of  Japanese 
artists.  This  kind  of  work  could  be  produced,  in- 
cluding the  three  or  four  coats  of  colour  necessary 
for  the  groundwork,  at  from  4s.  6d.  to  os.  6d.  a 
square  yard,  so  that  a frieze  of,  say,  two  feet  deep 
in  an  ordinary  room  of,  say,  24  by  16,  after  deduct- 
ing the  window  openings,  could  be  done  for  £5  or 
£6,  about  the  price  of  good  flock  paper,  and  when 
done  would  last  for  10  or  15  years  at  least.  In 
all  artistic  work  of  this  kind,  it  must  always 


be  remembered  ‘ ‘ that  immoderate  multiplicity 
fatigues  the  eye;  that  excessive  copiousness  causes 
many  objects  to  be  condemned  as  useless ; that 
unity  of  conception,  proportion  of  parts,  and 
symmetry  in  the  principal  decorations  are  in- 
dispensable laws  never  to  be  neglected.”  Eaphael, 
carried  away  by  the  exuberance  of  his  genius,  and 
the  skill  of  his  pupils,  squandered  and  wasted 
decoration  in  the  Vatican,  and  lost  the  chief 
attributes  of  his  ancient  models,  simplicity  and 
moderation  in  design  and  treatment. 

In  the  papering  of  the  walls  of  dining-rooms  and 
libraries,  there  are,  of  course,  very  many  ways  of 
treatment,  and  amongst  the  numerous  good 
examples  of  paper-hangings  now  made,  there 
should  be  no  difficulty  in  selecting  some 
really  good  pattern,  artistic  in  design  and 
colouring.  Messrs.  Jeffrey  have  been  good  enough 
to  arrange  some  few  combinations  of  papers,  from 
my  suggestions,  showing  what  can  be  done  in  the 
treatment  of  general  wall  surfaces.  As  I have  before 
stated,  I consider  a dado  a desirable  basis  for  a 
dining-room,  and  a wide  frieze  a proper  finish  to 
the  wall,  instead  of  carrying  up  the  general  tone 
of  colour  of  the  walls  to  the  ceiling  or  cornice  line ; 
the  treatment  suggests  itself  as  infinitely  better 
and  more  artistic  than  carrying  up  the  same  wall 
paper,  or  decoration,  to  the  top  of  the  room,  and  thus 
making  a sudden  break,  without  any  gradation  of 
colour  between  it  and  the  ceiling.  In  the  com- 
binations shown,  you  will  find  the  dado  formed  in 
stamped  paper  of  dark  colour,  the  general  wall 
surface  being  treated  with  artistic  papers  of  green, 
brown,  red,  and  blue  grounds  of  various  shades,  all 
adapted  for  back-grounds  for  pictures  or  engrav- 
ings. The  frieze  is  here  shown  in  various  coloured 
flock  papers,  of  good  design  ; the  cost  of  these 
vary,  the  sunflov  er  and  sunflower  bud  flock 
patterns,  both  extremely  decorative  and  good  in 
colouring  and  design,  are  respectively  6s.  and 
os.  6d.  per  yard ; the  plain  water-colour  adaptation 
of  the  same  being  only  Is.  per  yard.  The  “ Albert 
Moore  ” pattern,  either  in  brown  and  white,  or 
blue  and  white,  in  single  print,  and  other  patterns 
shown,  vary  from  os.  to  12s.  per  piece  ; the  dark 
dado  paper  (in  imitation  of  stamped  leather),  costs 
about  os.  a yard,  and  the  flock  pattern  papers,  for 
frieze  and  ceilings,  from  4s.  to  6s.  per  yard ; the 
plain  ceiling  patterns,  in  one  tone  of  yellow  or 
other  colour  diaper,  vary  from  2s.  6d.  to  3s.  6d. 
])or  piece. 

As  an  example  of  pure  decorative  paper  of  high 
artistic  character,  there  is  the  “Mermaid”  paper, 
designed  by  Mr.  Walter  Crane,  in  which  the  dado 
is  treated  as  a pebbly  beach,  the  general  surface  as 
water  with  fishes  swimming  in  it,  and  the  frieze  as 
mermaids  rising  out  of  the  water  under.  There 
are  other  good  examples  of  papers  all  capable  of 
making  highly  artistic  wall  decoration;  all  good  in 
design  and  colouring. 

In  choosing  paper  great  care  should  be  exercised, 
as  the  colour  and  general  appearance  of  most  of 
the  patterns  change  very  greatly,  under  gas  or 
candle  light.  It  is,  therefore,  desirable  to  select 
three  or  four  patterns,  and  put  them  up  on  the 
walls  of  the  room  you  are  intending  to  cover,  and 
examine  their  general  effect  carefully,  by  day  and 
night,  before  making  a final  choice  ; for  not  only 
do  some  patterns  and  colours  materially  alter  by 
gas  or  candle  light,  but  some,  especially  green  and 
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blue,  absorb  an  immense  amount  of  light,  and  are, 
therefore,  not  fitted  for  any  rooms  which  are  not 
strongly  lighted.  . 

Messrs.  Morris  have  also  been  good  enough  to 
send  me  some  few  combinations  of  papers  and 
hangings,  showing  colours  which  contrast  and 
harmonise  well  together,  some  of  them  especially 
good  in  design  and  colouring,  and  inexpensive  in 
price;  the  papers  varying  from  os.  to  8s.  per 
piece,  and  the  hangings  of  tapestry  or  cretonne 
from  3s.  to  12s.  a square  yard.  They  also,  at  my 
request,  exhibit  various  specimens  of  Kidder- 
minster and  Wilton  carpets  adapted  for  the  papers 
shown  at  6s.  6d.  to  10s.  6d.  per  square  yard. 

Messrs.  Gillow,  and  Messrs.  Campbell  and  Smith, 
also  send  me  various  hangings  for  window-curtains, 
of  different  stuffs  and  materials,  which  can  be  put 
up  at  a cost  varying  from  15s.  to  15  guineas  a 
window  complete.  Some  of  the  cheaper  kind  of 
cretonne,  jute,  and  cotton-waste  hangings  are  not 
only  artistic,  but  extremely  moderate  in  cost,  and 
you  need  have  no  difficulty  in  providing  good 
curtains  for  any  ordinary-sized  window,  from  25s. 
to  60s.  a set  complete.  The  Kidderminster  rugs, 
two  yards  long  by  one  yard  wide,  are  quite  good 
enough  for  any  ordinary  room  or  staircase  land- 
ings, can  be  bought  for  18s.  each,  are  good  in 
design  and  colouring,  and,  as  I know  by  experi- 
ence, capital  rugs  for  wear.  I have  selected  the 
various  patterns  of  papers,  stuff-hangings,  and 
carpets,  only  with  a view  of  showing  you  that  you 
can  obtain  these  from  any  good  decorator  or 
upholsterer  at  moderate  prices,  and  to  disabuse 
you  of  the  idea  that  cheap  things  must  necessarily 
iDe  nasty. 

It  is  unfortunate  that  there  is  not  a little  more 
common  honesty  amongst  a certain  class  of  manu  - 
facturers, and  that  they  should  lower  themselves 
by  stealing  the  designs  of  others  in  the  same  trade ; 
or  by  bodily  adapting,  without  leave  and  wdthout 
payment,  artists’  designs  which  have  been  made  to 
illustrate  Christmas-books,  or  for  other  purposes, 
in  no  way  intended  for  paper  decoration.  As  an 
instance  of  this,  I believe  I am  correct  in  stating 
that  the  whole  of  Mr.  Walter  Crane’s  admirable 
illustration  of  “The  Babies’  Opera”  have  been 
bodily  appropriated  and  adapted  as  a design  for 
wall  pajier,  without  permission,  thanks,  or  recog- 
nition of  any  kind.  All  this  kind  of  treatment  is 
not  only  grossly  unfair,  to  use  the  mildest  possible 
term,  but  is  in  the  highest  degree  discouraging  to 
artists  (whose  brains  and  skill  of  design  and  draw- 
ing are  their  living),  who  naturally  hesitate  to 
design  work  of  any  kind,  if  they  know  that  it  is  to 
be  stolen  and  mutilated  for  other  purposes,  without 
recognition. 

I take  it  this  kind  of  treatment  of  artists’  work  is 
as  grossly  dishonourable  and  dishonest  as  appro- 
priating any  other  kind  of  goods  from  another 
man’s  premises,  or  forging  his  name  to  a cheque, 
and  obtaining  payment  of  cash  in  change ; and 
much  as  we  may  desire  free  trade  in  everything,  I 
fancy  ail  right-minded  people  would  accept  a more 
stringent  law  of  protection  and  copyright,  if  only 
it  might  save  us  from  these  practices,  alike  dis- 
honourable to  the  individual,  and  to  the  trade. 

In  the  dining-room  of  the  house,  everything  in 
furniture  should  be  as  comfortable  and  convenient 
as  possible,  designed  for  use,  not  show ; the  chairs 
should  be  broad-seated  and  backed,  and  strong; 


not  narrow,  high  backed,  and  spindle  legged,  with  | 
knobs  and  irregularities  to  torture  the  back.  The  j 
seats  and  backs  should  be  stuffed  and  covered  with  | 
strong  serviceable  leather  or  morocco,  in  preference  I 
to  velvet,  which  is  liable  to  hold  dust  and  to  drag  j 
the  laces  of  ladies’  dresses.  Good  plain  chairs  of 
unpolished  wainscot  or  American  walnut  are  better 
than  any  highly-polished  surfaces,  which  show  the 
least  scratch;  or  deal  chairs  of  solid  design, 
painted  and  decorated  in  low  colours,  would 
answer  equally  weU,  and  be  cheaper. 

I hardly  like  to  suggest  rush  bottoms,  lest  I should 
be  thought  too  archaic,  but,  believe  me,  that  these 
are  as  comfortable  as  any  leather-covered  seats  ; 
and  if  made  with  various  colours,  pleasant  to  look 
at.  In  addition  to  the  ordinary  chair,  I would  have 
two  comfortable  arm  chairs,  of  sufficient  size,  to 
give  freedom  of  space  for  carving  purposes,  and 
perhaps  one  or  two  comfortable  lounge  chairs,  for 
drawing  round  the  fire  after  dinner. 

The  table  should  be  so  made  that  those  who  are 
placed  at  the  angles  are  not  made  to  suffer  torture 
and  misery  during  the  long  hours  of  dinner,  by 
projecting  legs,  which  are  always  in  the  wrong 
place. 

I can  conceive  nothing  more  suitable  or  better  for 
an  ordinary  room  than  a round  table,  4 ft.  8 in.  to 
5 ft.  in  diameter,  on  one  massive  central  support, 
the  top  made  expanding,  by  some  such  simple 
contrivance  as  that  shown  in  a table  of  the  kind 
exhibited  at  Paris  by  a London  firm,  into  almost 
any  length,  so  as  to  form,  when  open,  an  elongated 
oval.  Avoid  all  unnecessary  carving  or  shaping  in 
the  legs;  plain  turning  is  amply  sufficient,  and 
much  less  costly.  Nothing,  to  my  mind,  shows  oft' 
fiowers  and  silver  better  than  an  ebonised  top  left 
open  in  the  centre,  with  good  linen  slips  on  the 
sides  for  dinner,  easily  removable,  before  the  wine 
comes  round  after. 

Instead  of  the  ordinary  sideboard,  with  its 
grotesque  Sphinx-like  legs  and  carved  pedestals, 
and  utterly  useless  mass  of  looking-glass  back, 
with  hideous  carved  scroll  frame  and  top,  I would 
suggest  a plain  but  solidly  handsome  buffet, 
arranged  for  the  reception  of  plate  and  glass,  or 
for  good  pieces  of  china,  the  lower  portion  fitted 
up  with  a cellaret  and  liqueur  tray,  within  apanelled 
cupboard  front  on  one  side,  and  a useful  cupboard 
on  the  other,  a few  drawers  for  plate  and  other 
necessaries  of  a dinner  table;  between  the  cluster 
of  shelves  above,  a small  splayed  mirror  might  be 
fixed,  or  arranged  to  reflect  the  many  objects  set 
on  the  buffet,  and  to  help  to  brighten  the  room. 
Perhaps  for  convenience  of  serving,  the  central 
portion  might  be  made  into  a sliding  hatch,  com- 
municating with  the  small  back  parlour  or  break- 
fast-room, or  a light  lift  from  the  basement  might 
easily  be  made  to  run  up  in  the  lower  portion  ; on 
either  side  might  be  repousse  copper  or  brass 
sconces  for  candles,  arranged  so  as  to  light  not  only 
the  buffet,  but  the  end  or  side  of  the  room  at  which 
it  stands.  Whatever  portion  of  the  work  is  made 
solid,  should  be  brought  right  down  to  the  floor 
with  a slight  plinth,  so  as  not  to  allow  space  for  the 
accumulation  of  dirt  and  dust,  which  cannot  be 
cleaned  without  moving  the  furniture.  The  panels 
of  the  doors,  when  sufficiently  high  to  be  seen, 
might  be  filled  in  with  low  carving  in  relief,  in 
box  and  other  hard  wood,  as  a contrast  to  the  other 
work,  or  with  marquetry  or  Japanese  lacpanels;  but 
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the  use  of  miniature  carving,  fretwork,  or  turned 
ballusters  a few  inches  in  height  should  be  avoided 
as  bad  in  taste,  and  form,  and  expensive ; all 
I supports  for  shelving  above  should  be  as  light  as 
possible,  so  as  not  to  hide  the  objects  with  which 
they  are  filled,  and  the  backs  may  be  formed  of 
plain  deal,  covered  with  stamped  leather  or  some 
other  light  stuff;  the  general  furniture  should  be, 
as  a rule  eii  suite,  essentially  useful  and  comfortable, 
and  free  from  anachronisms  which  are  offensive  and 
objectionable. 

I see  no  reason  why  pitch-pine  or  deal  should 
not  be  much  more  largely  used  in  dining-rooms 
for  buffets  and  panelling.  This  can  either  be 
simply  painted  in  plain  lacquer  colour,  or  can  be 
worked  out  with  the  greatest  elaboration  of  colour 
and  ornamental  design  and  figure  decoration  on 
quite  plain  surfaces.  I am  quite  sure  that  our  rooms 
would  be  much  more  cheerful,  if  the  money 
expended  on  cuttings,  turnings,  and  costly  carv- 
ings,were  to  be  devoted  to  good  artistic  panel 
I decoration  on  flat  surfaces ; like  some  of  the  old 
I painted  furniture  of  the  fourteenth  and  fifteenth 
' eenturies.  Carving  is  apt  to  get  filled  up  with  dirt, 
and  requires  constant  care  and  time  in  cleaning. 

In  olden  days,  the  most  distinguished  artists 
were  not  ashamed  to  devote  their  talents  to  panel 
painting,  and  my  friend  Mr.  Marks,  R.A.,  and  other 
eminent  artists  of  our  own  day,  have  shown  us 
how  furniture  can  be  artistically  decorated.  Why 
should  not  we  have  furniture  painted  with  hunting 
or  sporting  scenes,  or  stories  of  home  life  of  town 
and  country,  and  thus  bring  into  the  dinginess  of 
London  rooms  some  elements  of  good  artistic 
painting,  even  as  the  Italians  v.mre  accustomed 
to  decorate  their  buffets,  elbow  chairs,  end  couches, 
with  beautifully  depicted  stories,  telling  of  the 
riches  and  magnificence  of  the  citizens  who 
possessed  them,  and  of  the  ability  of  the  painters 
who  adorned  them.  One  good  paintel  panel  is 
worth  ten  thousand  tiuies  more  th  in  all  the  mere- 
tricious carving  with  which  so  much  of  our  modern 
furniture  is  filled.  The  furniture  so  decorated 
not  only  does  its  duty,  but  speaks  and  tells  a story. 
Good  deal  wall  panelling  painted  red,  or  some  other 
warm  colour,  if  free  from  elaborate  mouldings 
and  carving,  is  almost  as  inexpensive  as  some  of 
the  gorgeous  patt-m  flock  papers  painted  in 
several  tints,  with  which  it  is  consii^ered  necessary 
to  make  dull  and  heaa’y  the  walls  of  many  a 
London  room.  Above  all,  let  the  room  be  light 
and  cheerful,  the  furniture  strong,  comfortable, 
and  serviceable,  and  avoid  everything  which  takes 
away,  so  to  speak,  from  the  freedom  of  the  room. 
For  lighting,  I would  suggest  a central  hanging- 
lamp,  with  good  shade  of  subdued  or  warm  tinted 
glass,  throwing  a pleasant  soft  light  upon  the 
table,  without  the  heat  and  glare  of  the  filthy  com- 
pound which  gas  companies  of  the  present  day  are 
content  to  give  to  us  long-suffering  inhabitants. 
Nothing  tends  to  make  an  otherwise  pleasant 
dinner  so  miserable  and  enervating  as  the  heat  and 
stuffiness  engendered,  in  a brief  space  of  time,  by 
this  nineteenth  century  abomination. 

As  regards  the  floor,  the  practice  of  covering  the 
whole  with  carpets,  good,  bad,  or  indifferent, 

. answers  no  purpose  but  to  increase  the  uxjholsterer’s 
bill,  and  to  keep  up  a dust  trap,  which  is  not  got  j 
rid  of  until  the  times  of  the  annual  spring  or 
autumn  cleaning.  Paint  them  two  or  three  feet  all 


round  in  some  good-wearing  dark  colour,  by  which 
two-thirds  of  the  cost  of  the  often  useless,  elaborate, 
and  expensive  carpet  bordering  is  saved,  and  put  the 
money  thus  saved  into  some  good  Indian  or  Persian 
carpet  for  the  C3ntre  space,  which,  while  waim 
and  comfortable  to  the  feet,  is  grateful  and  pleasant, 
with  its  harmonious  colouring,  to  the  eye. 

The  design  and  colouring  of  most  carpets  have 
been  materially  improved  in  the  last  few  years,  but 
we  have  not  quite  got  rid  of  the  atrocious  floral 
and  other  sprawling  patterns  of  our  fathers’  time. 
In  Kidderminster,  Brussels,  and  Wilton  carpets, 
there  are  now  innumerable  simple  designs,  with  no 
distinct  or  staring  patterns,  quiet  in  colouring, 
and  moderately  inexpensive ; and  a square  carpet 
may  be  made  with  any  of  these,  with  a simple 
border  to  cover  the  central  portion  of  the 
room.  As  a general  rule,  carpets  should  be 
darker  in  tone  than  the  general  wall  decoration, 
so  as  to  form  a good  back-ground  for  the  furniture 
placed  upon  them.  Turkey  carpets  are  not  always 
satisfactory,  because  the  pattern,  as  a rule,  is 
destroyed  or  broken  up  by  the  table,  instead  of 
being  entirely  seen,  when  used  for  its  original  pur- 
pose of  reclining.  The  carpets  themselves  are 
expensive  from  their  elaboration  of  design,  and  it 
seems  waste  of  money  to  buy  such  coverings  for 
dining-room  floors,  where  the  best  part  of  the 
pattern  is  practically  hidden  by  the  dining  table. 

As  regards  colours,  bear  in  mind  that  pure  red 
is  a perfect  contrast  to  pure  green,  pure  yellow  to 
purple,  and  blue  to  orange.  Many  of  j'-ou  under- 
stand harmonious  grouping  of  colours,  but  few 
study  the  causes. 

A plain  brass  pole,  or  piece  of  l^-in.  gas  piping, 
is  ample  for  curtain  rods.  Nothing  can  be  worse 
than  the  heavy  lacquered  brass  or  wood  poles, 
and  unmeaning  fringe  valances,  which  only  serve 
to  show  dirt  and  dust,  and  are  execrable  in  taste. 
The  library  of  the  house  should  also  be  as  com- 
fortable as  ])ossible,  with  broad  easy  chairs,  low 
centre  table  for  books  and  periodicals,  a large 
pedestal  desk,  with  circular  revolving  top,  to  shut 
up  all  papers  and  keep  them  free  from  dust. 
This  kind  of  table  I consider  invaluable  to  any 
man  who  really  uses  his  library  as  a work-room, 
whether  it  be  for  real  literary  work  and  study,  or 
for  the  ordinary  examination  and  arrangement  of 
household  accounts;  for  it  is  quite  impossible  in 
London,  on  an  ordinary  writing  table,  to  keep  papers 
clean  or  tidy,  and  this  circular-headed  desk  shuts 
down  at  once  papers  as  they  lie,  which  then  cannot 
be  “ tidyed  ” by  the  housemaid,  who  would  seem 
to  take  a pleasure  in  putting  away  papers  and  notes 
in  all  kinds  of  out-of-the-way  corners  ; the  table 
should  have  plenty  of  drawers  and  pigeon-holes, 
these  latter  not,  as  many  of  them  are,  an  inch  too 
narrovv  or  two  inches  too  wide  for  ordinary  letters, 
but  all  made  for  the  objects  for  which  they  are  in- 
tended. It  may  seem  absurd  to  say,  think  carefully 
of  the  use  to  which  the  dj-awers  are  to  bo  put,  but 
how  often  are  they  practically  useless,  or  wasteful 
of  precious  room,  by  being  made  shallower  or 
deeper  than  is  required.  The  room  should 
be  surrounded  with  bookcases,  the  lower  por- 
tion made  to  take  large  books,  and  with 
some  part  of  it  covered  in  with  cupboard 
[ fronts,  with  shelving  inside  to  file  away  periodicals 
j and  papers  ; the  shelf  which  this  lower  pro- 
jection forms  will  do  admirably  for  the  arrange- 
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merit  of  ornaments,  small  busts,  or  other  personal 
things,  with  which  a man  crowds  the  room  he 
really  lives  in  ; of  course,  I am  speaking  to  those 
who  make  a den  or  working  room  of  their  library, 
and  not  to  those  who  fit  a back  room  up  with 
various  tiers  of  shelving,  on  which  are  arranged 
a librarj'  of  books  which  are  seldom  looked  at,  and 
wliero  the  room  is  only  occasionally  used,  and  then 
only  forthepurposes  of  acloak-room  on  grand  occa- 
sions. Above  this  lower  nest  of  cupboards  and 
shehdng  should  be  shelving  arranged  for  various 
sizes  of  books,  part  carried  up  all  round  the  room, 
so  as  to  be  within  easy  reach;  the  top  of  these  will 
be  found  useful  for  china  or  busts,  or  other  objects 
of  art,  while  the  centre  portions  may  be  carried 
ui)  to  the  ceiling,  to  give  greater  accommodation ; 
all  these  breaks  will  take  away  from  the  stiffness 
of  the  room,  and  if  properly  arranged,  will  all 
assist  in  maldng  the  library  a room  pleasant  to  work 
or  play  in.  All  these  cases  can  be  made  of  plain 
deal,  stained  and  polished,  and  are  infinitely  cheaper 
than  the  elaborate  moveable  cases  of  wainscot  or 
walnut,  in  which  the  aim  of  the  designer  seems 
often  to  be  to  make  the  framework  as  expensive 
as  possible,  whereas,  in  truth,  the  books  within 
are  really  what  should  be  thought  of  and  cared 
for. 

The  floor  should  bo  painted  all  over  so  as  to  be 
easily  cleaned  and  dusted,  and  everything  that  is 
likely  permanently  to  hold  dust  should  be  avoided. 
( )n  the  floor,  thus  painted,  a few  cheap  Indian  or 
other  rugs  may  be  laid  about  in  places  where  most 
neeessary  and  useful. 

Too  much  trouble  cannot  be  taken  to  make  the 
library  a pleasant  room  to  live  in  ; it  should  have 
ev(‘rything  .arranged  and  adapted  for  use  and 
(•■-■mfort,  and  not  be  stiff  and  dreary  with  any  set 
arrun«;ement.  Tlie  panels  of  any  cupboard  doors 
7iiay  be  filled  in  with  Japanese  lacquer  work  or 
puintofl  decoration;  and  here  and  there,  in  the 
reci  sscs,  nests  of  shelves  may  be  fitted  with 
]>rojecting  brackets,  designed  as  part  of  them 
— and  not  looking  like  bats  stuck  on  to  a barn 
d(  or — for  pieces  of  china,  vases  of  flowers,  or 
l)ii;f  s. 

1 must  not  omit  to  say  that,  in  the  lower  portion 
of  th(!  bookcase,  should  be  arranged  drawers — not 
'■arried  down  to  the  floor,  for  these  are  incon- 
venient -for  use  for  prints  and  valuable  photo- 
graj)hs  and  sketches. 

The  libi-ary  should  be  eminently  home-like,  with 
th  • wall  s[)ace  fitted  uj)  as  conveniently  as  possible ; 
on  llu!  toj)  of  tli(i  bookcases  or  nests  of  shelves; 
:;pring-roller  blinds  might  be  easily  arranged  in 
tie-  eorni'  t's  to  draw  down  at  night  or  other  times, 
ami  fa;  ten  with  a clip  to  protect  and  preserve  the 
bi-oks,  tV:e.,  within  them. 

'l  ime  warns  nn;  that  I must  bring  my  lecture  to 
;i  cfiieln don,  or  I might  offer  many  other 
^ op-n  -tioTis  for  the  decoration  and  furniture  of 
t',<‘  I'loius  I havf>  s])ecially  referred  to.  I trust 
f-e  -1  h v(‘  ma do  will  be  found  of  some  practical 
n--.-,  .and  that  above  all  you  will  believe  that  my 
aim  thron^liont  has  been  to  avoid  all  dogmatic 
and  ;et  rules  of  fashion  or  design,  and  to  insist 
only  that  truth  and  beauty  of  form  and 
e-hmr,  combined  with  fitness  and  common  sense, 
e,r"  the  main  eb'iix'nts  of  all  true  artistic  treat- 
ni  nt,  in  decoration  and  furniture  of  modern 

houses. 
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KOYAL  COLLEGE  OF  MUSIC. 

The  following  is  the  copy  of  the  petition  of  his 
Eoyal  Highness  the  Prince  of  Wales,  praying  for 
the  grant  of  a Charter  of  Incorporation  to  the 
Eoyal  College  of  Music,  and  a Draft  of  the 
Charter  prayed  for,  which  has  been  issued  as  a 
Parliamentary  paper : — 

To  THE  Queen’s  Most  Excellent  Majesty  in 
Council. 

The  hurable  Petition  of  your  Majesty'' s dutiful  and  i 

loving  Son  Albert  Edward  Prince  of  Wales,  &c. 
Humbly  showeth. 

That  in  the  year  1875,  a school  for  music,  called  j 
the  National  Training  School  of  Music,  was  ( 
established  at  Kensington  Gore,  under  a committee  j 
of  management,  of  which  your  Majesty’s  dutiful  1 
and  loving  Son  Alfred  Duke  of  Edinburgh,  is 
chairman.  ] 

That  such  school  has  for  its  object  the  education  j 
of  persons  showing  special  aptitude  for  music,  and  i 
unable  to  bear  the  whole  of  the  expense  of  their  • 
education. 

That  the  said  school  has,  by  the  liberality  of 
various  donors,  been  endowed  with  considerable 
annual  grants,  to  which  your  Majesty,  your 
Petitioner,  and  other  members  of  the  Eoyal 
Family,  the  City  Companies,  the  Society  of  Arts, 
and  divers  others  of  your  Majesty’s  loving 
subjects  have  been  contributors. 

That  the  said  Training  School,  having  regard  to  i 
the  shortness  of  the  time  during  which  it  has  been  j 
established,  has  been  very  successful  in  educating  as 
scholars  persons  of  various  grades,  but  is  willing  to 
have  its  sphere  of  action  extended  by  being  included 
in  the  proposed  coEege  hereinafter  mentioned. 

That  in  the  judgment  of  your  Petitioner,  it  is 
expedient  that  a Eoyal  College  of  Music  should  be 
formed  on  a more  permanent  and  extended  basis 
than  any  existing  institution,  with  the  inclusion, 
as  part  thereof,  of  the  National  Training  School  at 
South  Kensington. 

That  such  a college  would  have  a capacity  to 
exercise  a powerful  influence  on  the  cultivation, 
practice,  and  regulation  of  the  science  and  art  of 
music,  and,  further,  might  efficiently  aid  the  pro- 
motion and  supervision  of  musical  instruction  in 
elementary  schools  and  elsewhere. 

That  in  the  judgment  of  your  petitioner,  it  would 
be  greatly  for  the  benefit  of  the  public,  and  for  the 
advancement  of  music,  if  your  Majesty  would  be 
graciously  pleased  to  grant  a Charter  of  Incorpora- 
tion to  your  petitioner  and  other  persons  who  may 
become  members  of  the  new  college,  under  the  title 
of  “The  Eoyal  College  of  Music,”  or  such  other 
title  as  to  your  Majesty  may  seem  fit. 

Wherefore  your  petitioner  humbly  prays  that 
your  Majesty  would  be  graciously  pleased  to  grant 
such  Charter  of  Incorporation  as  aforesaid,  and 
your  petitioner,  as  in  duty  bound,  will  ever  pray. 

(Signed)  Albert  Edward  P. 
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TAPERS  RELATING  TO  THE  DRAFT  CFIARTER 
OF  THE  ROYAL  COLLEGE  OF  MUSIC. 

Victoria,  by  the  grace  of  God,  of  the  LTnited  King- 
dom of  Great  Britain  and  Ireland,  Queen,  Defender  of 
the  Faith,  to  all  to  whom  these  presents  shall  come, 
greeting : 

Whereas  by  a Petition  presented  unto  Us  by  Our 
most  dearly  beloved  son.  His  Royal  Highness  Albert 
Edward  Prince  of  Wales,  Knight  of  the  Most  Noble 
Order  of  the  Garter,  it  is  amongst  other  things  shown 
that  it  is  expedient  that  a Royal  College  of  Music 
should  be  formed  on  a more  permanent  and  extended 
basis  than  any  existing  institution,  with  the  inclusion 
as  part  thereof  of  the  National  Training  School  at 
South  Kensington : 

Now  know  ye  that  We,  being  desirous  of  promoting 
the  advancement  of  the  Art  of  Music,  by  the  establish- 
ment of  the  said  college,  have,  of  Our  especial  grace, 
certain  knowledge,  and  mere  motion  given  and  granted, 
and  We  do  hereby  give  and  grant,  that  our  said  most 
dearly  beloved  son,  ^Vlbert  Edward  Prince  of  Wales, 
Our  right  trusty  and  well-beloved  Councillor  Hugh 
Lupus,  Duke  of  Westminster,  Knight  of  the  Most 
Noble  Order  of  the  Garter,  and  Our  trusty  and  well- 
beloved  Sir  Richard  Wallace,  Baronet  of  the  LTnited 
Kingdom,  and  Knight  Commander  of  the  Most  Hon- 
ourable Order  of  the  Bath,  and  all  other  persons  who 
are  or  may  become  members  of  the  Corpoi’ation 
established  by  this  Our  Charter  in  pursuance  of  the 
provisions  thereof,  shall  be  a body  corporate  by  the 
name  of  “The  Royal  College  of  Music,”  having  a per- 
petual succession  and  a common  seal,  with  a power  to 
sue  and  be  sued  in  their  corporate  name,  and  to  acqiiire 
and  hold  for  the  purpose  of  the  said  Corporation 
-without  license  in  mortmain ; and  We  do  hereby  declare 
;as  follows : — 

1.  — PuTvPOSE  OF  COEPORATIOX. 

The  purpose  for  which  the  Corporation  is  founded  is 
the  advancement  of  the  art  of  miisic,  by  means  of  a 
central  representative  body  charged  witli  the  duty  of 
providing  musical  instruction  of  the  highest  class,  and 
baHng  a capacity  to  exercise  a powerful  influence  on 
the  cultivation,  practice,  and  regulation  of  the  art  and 
ccience  of  music,  and  further,  having  in  view  the  pro- 
motion and  supervision  of  musical  instnxction  in 
elementary  schools  and  elsewhere,  as  may  be  thought 
most  conducive  to  the  cultivation  and  dissemination  of 
the  ai*t  of  music  in  the  LTnited  Kingdom. 

2. — As  TO  THE  Peesidext. 

The  first  president  shall  be  his  Royal  Highness  the 
Prince  of  Wales.  On  the  resignation  or  death  of  the 
president,  the  vacancy  shall  be  filled  up  by  the  nomina- 
tion of  a successor  under  the  sign  manual  of  the 
Sovereign  for  the  time  being. 

3. — As  TO  THE  Vice-Peesidents. 

The  vice-presidents  shall  be  appointed  by  the  presi- 
dent, and  their  number  after  the  first  appointments 
shall  not  exceed  15. 

Any  vacancy  in  the  office  of  vice-president  may  bo 
filled  up  by  the  president  for  the  time  being,  but  it 
i^hall  not  be  incumbent  on  the  president  to  fill  up  any 
such  vacancy  so  long  as  number  of  vice-presidents 
holding  office  be  not  less  than  four. 

In  the  absence  of  the  president,  the  senior  vice- 
president  present  shall  preside  at  general  meetings  of 
the  'Corporation,  and  at  any  meeting  of  any  council  or 
committee  of  the  Corporation  of  wliich  he  may  be  a 
member. 

The  -vice-presidents  shall  perform  such  other  duties 
as  may,  -with  their  assent,  be  imposed  on  them  by  the 
Council. 

4. — As  TO  THE  PeIXCIPAI.  AND  VlCE-PEINCIPAIi. 

The  first  principal  shall  be  chosen  by  the  president. 

Susequent  principals  shall  be  chosen  by  the  Council. 


The  principal  shall  hold  his  office  during  the  pleasure 
of  the  Council. 

The  vice -principal  shall  be  nominated  by  the  principal, 
subject  to  the  approval  of  the  Council,  and  shall  hold 
his  office  during  the  pleasure  of  the  Council. 

The  principal  and  vice -principal  shall  respectively  be 
professional  musicians. 

5. — As  TO  THE  Council. 

The  Council  shall  consist  of  three  official  members, 
that  is  to  say,  the  president,  the  principal  and  vice- 
principal,  for  the  time  being,  of  the  Corporation,  and 
subject  as  in  this  our  charter  mentioned  of  30  ordinary 
members. 

The  first  ordinary  members  of  the  Council  shall  be 
nominated  by  the  president. 

One -third  of  the  ordinary  members  of  the  Council 
shah,  retire  from  office  in  every  year,  but  any  member  so 
retiring  shall  be  re- eligible. 

The  offices  of  retiring  members  of  the  Council  shall 
be  filled  up  by  the  members  of  the  Corporation  in 
general  meeting  assembled,  by  the  election  of  such 
pei’sons,  whether  members  of  the  Corporation  or  not,  as 
they  may  think  expedient.  The  ordinary  members  of 
the  Council  to  retire  during  the  first  and  second  years 
succeeding  the  date  of  this  our  Charter  shall,  unless 
they  agree  among  themselves,  be  determined  by  ballot. 

In  every  subsequent  year  the  one-third  who  have 
been  longest  in  office  shall  retire. 

A member  of  the  Council  elected  in  general  meeting 
to  fill  the  place  of  a retiring  member  shall  hold  his  ofiice 
for  three  years. 

If  at  any  general  meeting  at  which  an  election  of 
members  of  the  Council  ought  to  take  place,  the  places 
of  the  retiring  members  are  not  filled  up,  the  retiring 
members,  or  such  of  them  (to  be  determined  by  agree- 
ment or  by  lot)  as  have  not  had  their  places  filled  up, 
shall  continue  in  office  until  the  general  meeting  of  the 
next  ^'ear,  and  so  on  from  time  to  time  until  their  places 
are  filled  up. 

Any  casual  vacancy  occurring  in  the  ordinary  mem- 
bers of  the  Council  may  bo  filled  up  by  the  Council,  but 
any  person  chosen  to  fill  such  vacancy  shall  retain  his 
office  so  long  only  as  the  vacating  member  vrould  have 
retained  the  same  had  no  vacancy  occurred. 

An  ordinary  member  of  tlie  Conned  shall  vacate  his 
office  as  a member  if  he  absent  himself  from  meetings 
of  the  Council  for  not  less  than  four  months,  unless  the 
Council  resolve  that  it  is  expedient  that  such  member 
should  not  vacate  his  office. 

Any  member  of  the  Council  may  resign  by  notifying 
his  intention  so  to  do  in  writing  to  the  Chairman  of  the 
Council  for  the  time  being. 

A person  engaged  in  teaching  in  the  College  shall  not 
be  qualified  to  be  elected  or  sit  as  an  ordinary  member 
of  the  Council,  and  any  person  who  being  an  ordinary 
member  of  the  Council  becomes  engaged  in  teaching  in 
the  College,  .shall  vacate  his  seat  on  the  Council. 

The  Coimcil,  with  the  assent  of  the  President,  may 
from  time  to  time  agree  with  any  department  of  the 
Government,  the  Commissioners  for  the  Exhibition  of 
1851,  or  any  donors,  to  secure  to  such  department. 
Commissioners,  or  donors,  such  representatives  on  the 
Council  as  may  be  thought  expedient,  and  the  Council 
may,  with  the  view  of  carrying  into  effect  any  such 
agreement,  l)y  regulation  capable  of  being  altered  from 
time  to  time  by  them,  vary  the  provisions  of  this  our 
charter  i-elating  to  the  Council,  and  substitute  other 
clauses  providing  for  the  choice  of  such  representatives, 
their  tenui’e  of  office,  and  other  matters  as  may  be 
thought  expedient : Provided  that  the  three  official 
members  of  the  Council  shall  not  be  altered,  and  that 
the  Avhole  number  of  the  Council  shall  not  in  any  case 
exceed  36  members,  exclusive  of  the  official  members, 
and  that  not  less  than  two-thirds  of  the  members  of  the 
Council,  exclusive  of  the  three  official  members,  shall 
retire  from  office,  and  their  places  to  be  filled  up  in 
maimer  provided  by  this  Our  Charter. 
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G. — As  TO  THE  Stapf  OF  Teachees. 

Tlie  staff  of  teachers  shall  consist  of  masters  and 
assistant-masters.  The  masters  and  assistant -masters 
shall  be  appointed  by  the  principal,  subject  to  the  ap- 
proval of  the  Coiincil,  and  shall  hold  office  during  the 
plcai^m-e  of  the  Coimcil. 

7. — As  TO  THE  BoAED  OP  STUDIES. 

Tlie  Board  of  Studies  shall  consist  of  the  principal 
and  vice -principal,  and  six  masters. 

The  masters  composing  the  Board  of  Studies  shall  be 
chosen  by  the  principal,  subject  to  the  approval  of  the 
Council. 

Of  the  six  masters  on  the  Board  of  Studies  two  shall 
retire  at  the  expiration  of  every  second  year.  The 
masters  to  retire  at  the  expiration  of  the  second  and 
fourth  years  succeeding  the  date  of  this  Our  Charter 
sliall,  unless  they  agree  among  themselves,  be  deter 
mined  by  ballot.  At  the  expiration  of  every  subsequent 
period  of  two  years  the  masters  who  have  been  longest 
in  office  shall  retire. 

Tlie  office  of  retiring  masters  shall  be  filled  up  by  the 
Principal,  subject  to  the  approval  of  the  Council,  and 
any  persons  chosen  to  fill  such  vacancies  shall  hold  their 
offices  for  six  years. 

A casual  vacancy  occuring  in  the  office  of  master  on 
the  Board  of  Studies  shall  be  filled  up  by  the  Principal, 
subject  to  the  approval  of  the  Council,  and  any  person 
chosen  to  fill  such  vacancy  shall  retain  his  office  so  long 
only  as  the  vacating  master  would  have  retained  the 
same  had  no  vacancy  occurred.  ! 

A master  on  ceasing  to  hold  office  as  a member  of  the 
Board  of  Studies,  shall  not  be  re-eligible  as  a member 
of  the  Board  of  Studies  until  the  expiration  of  two 
years  at  least  from  the  date  of  his  retirement,  unless 
the  Council  resolve,  on  the  application  of  the  Principal, 
that  it  i.s  expedient  that  such  master  should  be  re- 
eligible,  in  which  ca.se  he  may  be  chosen  by  the  Principal 
to  fill  a vacancy  in  the  same  manner  as  if  he  had  not 
been  ])reviously  serving  as  a member  of  the  Board  of 
Studies. 

Any  member  of  the  Board  of  Studies  may  resign  on 
gi\'ing  notice  in  Avriting  to  the  Principal  of  his  intention 
so  to  do. 

8. — As  TO  THE  Pupils. 

Tlio  pupils  shall  be  dhdded  into  three  classes — (1) 
scholars,  (2)  G-ovemment  pupils,  (8)  students.  The 
sr  holars  shall  be  pupils  whose  education  and  main- 
tenance, or  one  of  them,  is  wholly  or  partially  defrayed 
gratuitously.  The  Government  pupils  shall  be  pupils 
whose  education  is  conducted  in  manHer  and  on  the 
tenns  agreed  upon  between  the  College  and  the  Govem- 
nient.  The  students  shall  be  pupils  who  pay  for  the 
whole  f)f  their  education. 

As  TO  THE  GeADUATES. 

Pu])ils  avIk)  have  passed  the  prescribed  course  of  in- 
stnH'tion  jind  the  ])rescribcd  examinations,  shall  be 
entitled  to  a certificate  to  that  effect,  and  to  the  priAulege 
of  calling  themselves  graduates. 

As  TO  THE  Fellows. 

'Hie  T-  lloAvs  shall  bo  divided  into  two  classes — (1) 
»>rdinar\  fellows,  (2)  honorary  fellows.  The  ordinary 
follows  shall  be  such  a.s.sociates  or  such  graduates  as 
hav",  by  })a>,ing  the  pro.scribed  examination,  or  other- 
wise (•oin]>Iyijig  with  the  pi’escribed  rules,  shown  such 
distiio  tivo  excclh'nco  in  Tuusic  as  to  be  entitled  to  the 
(lieniity  of  fellow.  The  Corporation  will  accept  endow- 
inrnis  f..r  fellow.ships,  to  be  held  by  such  ordinary 
felltiws  ;is  may  acquire  the  same  in  the  prescribed 
niamu  r by  comjietition.  The  honorary  fellows  shall  be 
such  ]ii  rs<)iis,  being  foreigners  or  otherwise,  as  shall  be 
w IccP'd  by  th>-  (fouTicil  as  Avorthy  of  the  distinction  of 
an  honorary  fellnwship. 

As  TO  THE  Associates. 

'The  Associates  shall  be  such  persons  as  shall  be 
‘ ' Ircted  by  tlie  Co\mcil  as  worthy  of  that  distinction. 


12. ^AS  TO  THE  DoNOE. 

Annual  subscribers  of  £10  or  upwards  during  the  ^ ; 
period  of  their  subscriptions,  and  contributors  at  one  q 
time  of  £50  or  upwards,  or  its  equivalent,  shall  be  1] 
deemed  to  be  donors  within  the  meaning  of  this  i 
Charter. 

13. — Conduct  op  Business. 

The  instruction  of  the  pupils  shall  be  conducted  under 
the  direction  and  superintendance  of  the  Board  of 
Studies,  subject  to  the  regulations  made  by  the  Council. 

Subject  as  aforesaid,  the  power  of  acquiring  landed 
or  other  property,  the  erection  or  maintenance  of  build- 
ings, the  disposal  by  sale,  exchange,  or  otherAvise,  of  • 
any  lands,  buildings,  or  other  property  of  which  they 
may  become  possessed,  and  all  other  powers  of  and  : 
incidental  to  the  establishment  and  maintenance  of  the  1 
college,  and  the  carrying  into  effect  the  purposes  for  the  I 
corporation  is  founded,  shall  be  vested  in  the  Council. 

The  Council  may  enter  into  any  engagements  with 
the  Government  respecting  musical  instruction  in  ele- 
mentary or  other  Government  school,  including  the 
inspection  of  schools,  the  conduct  of  examinations,  the 
providing  wholly  or  partially  for  the  supply  or  educa- 
tion of  musical  teachers,  the  appropriation  of  scholar- 
ships or  otherwise  to  persons  educated  in  such  schools, 
and  any  other  matter  in  relation  to  the  promotion  of 
music  in  connection  with  Government  aid  which  may  be 
thought  expedient. 

The  Council  may  negotiate  Avith  any  musical  bodies 
as  to  the  conditions  on  which  they  will  be  A\filling  to 
join  with  the  Corporation.  They  may  pay  any  sums 
incidental  or  consequential  on  such  negotiations.  They 
may  make  terms  with  any  donors  as  to  the  appropriation 
of  their  donations  for  a building  fund,  or  the  endow- 
ment of  fellowships,  or  scholarships,  or  otherwise  as  the 
Council  may  think  expedient.  They  may  affiliate  any 
musical  schools  or  societies  with  the  Corporation,  or 
affiliate  the  Corporation  with  any  existing  university. 

The  Council  may  pay  all  expenses  incurred  in  obtain- 
ing this  Our  Charter,  and  may  do  all  acts  and  things, 
whether  similar  in  character  or  not  to  those  above- 
mentioned,  and  may  dispose  of  any  funds  in  their 
power  in  such  manner  as  in  their  discretion  may  be 
thought  expedient  for  promoting  the  purpose  for  which 
the  Corporation  is  founded.  The  Council  are  also 
empowered  to  create  a home  and  to  provide  therein, 
wholly  or  partially,  maintenance  for  scholars  or  Govern- 
ment pupils. 

The  Council  may,  Avith  the  sanction  of  the  president, 
empower  members  of  the  Corporation,  or  any  special 
class  or  classes  of  such  members,  to  annex  distinctive 
letters  to  their  names,  indicative  of  their  membership 
or  class  of  membership  in  the  Corporation. 

14. — Membees. 

The  following  persons  shall  be  members  of  the  Cor- 
poration, that  is  to  say, — (1)  the  president  for  the  time 
being  ; (2)  the  vice-presidents  for  the  time  being  ; (3)  ' 

the  Members  of  the  Council  for  the  time  being  ; (4)  ' 

the  masters  and  assistant-masters  for  the  time  being ; 

(5)  the  graduates  ; (6)  the  FeUows  for  the  time  being  ; 

(7)  the  Associates  for  the  time  being  ; (8)  the  donors: 

Any  body  of  persons,  corporate  or  uncorporate,  con- 
tributing such  money  as  would  entitle  such  body  of  i: 
persons  if  they  were  an  individual  to  become  a donor  of  ' 
the  Corporation,  may  from  time  to  time  nominate  any  ^ 
person  belonging  to  their  body  to  be  a donor  of  the  'J 
Corporation,  and  to  represent  them  in  the  Corporation. 

The  honorary  fellows  shall  not  be  entitled  to  vote  at 
the  general  meetings  of  the  Corporation,  but  every  other 
member  of  the  Corporation  shall  be  entitled  to  one  vote 
at  a general  meeting. 

15. — Geneeal  Meetings. 

A general  meeting  of  the  Corporation  shall  be  held 
once  in  the  least  in  every  year,  at  such  time  as  may  be 
fixed  by  the  CounciL 
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The  Cmmcil  shall  present  to  the  general  meeting  an 
account  of  the  condition  of  the  Corporation,  with  such 
particulars  as  they  may  think  requisite. 

The  general  meeting  shall  proceed  to  fill  up  by  elec- 
tion vacancies  in  the  Council,  and  to  such  other  business 
as  may  be  laid  before  them  by  the  Council. 

Ten  members,  personally  present,  shall  be  a quorum 
at  any  general  meeting  of  the  Corporation. 

Subject  to  such  provisions  of  this  our  charter  as  define 
the  purposes  of  the  Corporation,  the  Corporation  may 
in  general  meeting,  from  time  to  time,  by  passing  a 
special  resolution  in  manner  hereinafter  mentioned,  alter 
any  of  the  provisions  of  this  our  charter,  and  make  new 
provisions  in  place  thereof  or  in  addition  thereto,  and 
any  provisions  so  made  by  special  resolution  shall  be 
deemed  to  be  provisions  of  this  our  charter,  of  the  same 
validity  as  if  they  had  been  originally  contained  therein, 
and  shall  be  subject  in  like  manner,  from  time  to  time, 
to  be  altered  or  modified  by  any  subsequent  special 
resolution : provided  always  that  such  alterations  and 
provisions  shall  not  be  of  any  force  unless  the  same 
have  been  recommended  by  the  Council,  nor  until  they 
have  been  sanctioned  by  the  President,  and  have  been 
approved  by  Us. 

A resolution  of  the  Corporation  shall  be  deemed  to  be 
special  which  has  been  passed  at  the  general  meeting  of 
the  Corporation,  and  confinned  at  a subsequent  general 
meeting  held  at  an  inteiwal  of  not  less  than  30  days  nor 
g^'eater  than  two  months  from  the  date  of  the  meeting 
at  which  such  resolution  was  passed,  subject  to  the  con- 
ditions following : — 

(1.)  "WTien  a poll  is  demanded,  the  majority  at  the 
first  meeting  must  consist  of  not  less  than  three -fourths 
of  the  votes  recorded,  but  a bare  majority  of  the  votes 
recorded  will  suffice  for  confirming  the  resolution. 

(2.)  Notice  of  both  meetings  and  of  the  object  for 
holding  the  same,  must  be  given  according  to  the  mode 
in  which  notices  of  general  meetings  are  required  to  be 
given  by  the  regulations  of  the  Corporation  for  the  time 
being  in  force. 

16. — Meetis'gs  of  the  Council. 

The  Council  shall  meet  for  the  dispatch  of  business, 
and  shall  from  time  to  time  make  such  regulations  with 
respect  to  the  summoning,  notice,  place,  management, 
and  adjournment  of  such  meetings,  and  generally  with 
respect  to  the  transaction  and  management  of  business, 
as  they  think  fit,  subject  to  the  following  conditions : — 

(1.)  The  first  meeting  shall  be  held  on  such  day  after 
the  date  of  this  our  Charter  as  may  be  determined  by 
the  President  ; 

(2.)  Not  less  than  two  meetings  shall  be  held  in  each 
term ; 

(2.)  The  quorum  shall  consist  of  not  less  than  five 
members. 

The  Council  may  delegate  any  of  their  powers  to  a 
committee  consisting  of  such  number  of  members  of 
their  body  as  they  think  fit ; but  any  committee  so 
formed  shall,  in  the  exercise  of  such  powers  delegated, 
conform  to  any  regulations  that  may  be  imposed  on  them 
by  the  Coimcil. 

The  Council  may  appoint  an  officer  to  be  styled  the 
Registrar,  and  may  assign  to  him  such  duties  as  secre- 
tary, or  otherwise,  as  they  think  expedient. 

17. — Gexeeal  Regulations. 

The  Corporation  will  provide  for  the  instruction  of 
their  pupils,  whether  scholars.  Government  pupils,  or 
students. 

The  Council  may  make,  and  when  made  may  add  to, 
alter,  or  rescind  regulations  in  relation  to — 

(1.)  Any  matter  by  this  our  Charter  directed  to  be 
prescribed ; 

(2.)  The  conditions  on  which  scholarships,  fellow- 
ships, contributions  to  building  funds,  and  other 
endowments  of  the  Corporation,  are  to  be  accepted. 


(3.)  The  privileges  of  members  of  the  Corporation 
exclusive  of  the  right  of  voting  ; 

(4.)  The  course  of  instruction  to  be  pursued  in  the 
Corporation  ; 

(5.)  The  conduct  of  the  proceedings  of  meetings  of  the 
Corporation  and  of  the  Council,  and  of  the  Board  of 
Studies  ; 

(6.)  The  mode  of  electing  new  members  of  the  Council ; 
and 

(7.)  In  relation  to  the  appointment  of  oAicers  and 
servants,  and  in  relation  to  any  matter  or  thing, 
whether  similar  or  not  to  those  above-mentioned,  re- 
quired for  the  purpose  of  supplementing  the  provisions 
of  this  our  Charter,  or  for  carrying  into  effect  the  pur- 
poses of  this  our  Charter. 

18. — Definitions  and  Saving  Clauses. 

In  the  construction  of  this  our  Charter,  the  following 
words  and  expressions,  unless  there  is  something  in  the 
context  inconsistent,  with  such  interpretation,  shall  have 
the  meanings  hereafter  attached  to  them,  that  is  to  say — 

‘ ‘ The  Corporation  ’ ’ means  the  Royal  College  of 
Music,  established  by  this  our  Charter. 

“Persons”  include  a body  of  persons  corporate  or 
unincorporate. 

“ Senior,”  as  applied  to  any  person  in  office,  means 
the  person  who  has  been  longest  in  such  office ; but 
where  several  persons  have  been  appointed  to  the  same 
office  on  the  same  day,  means,  as  between  such  persons, 
the  person  first  named  in  the  instrument  of  appointment. 

‘ ‘ Professional  musician  ’ ’ means  a person  who  is  at 
the  time  present  making  his  living  by  the  profession  of 
music. 

“The  profession  of  music”  means  playing  on  any 
musical  instrument,  singing,  composing  music,  or  teach- 
ing any  of  such  arts. 

If  any  question  arises  as  to  whether  a person  is  or  is 
not  a professional  musician,  such  question  shall  be 
decided  by  the  Coimcil^  and  the  decision  of  the  Council 
shall  be  final. 

Words  in  the  masculine  gender  include  the  feminine, 
and  words  in  the  singular  number  include  the  plural,  and 
words  in  the  plural  number  include  the  singular. 

The  Council  shall  make  provision  for  constituting  the 
existing  scholarships  of  the  National  Training  School 
of  Music  scholarships  of  the  Corporation,  as  may  be 
agreed  upon. 

The  consent  of  the  persons  who  have  given  scholar- 
ships to  the  Training  School,  shall,  whenever  necessary, 
be  obtained  to  any  arrangement  made  in  pursuance  of 
this  our  Charter  in  respect  of  such  scholarships. 

The  Council  shall  make  provision  whereby  persons, 
who  are  being  educated  in  the  National  Training  School 
of  Music,  shall  have  allowances  made  to  them  in 
respect  of  their  instruction  in  the  Royal  College  of 
Music. 


MR.  JAMES  NASMYTH,  C.E.,  ON  FREEHAND 
DRAWING. 

The  eminent  inventor  of  the  steam-hammer  writes  to 
the  Times,  to  testify  to  the  importance  of  freehand 
drawing.  Mr.  Nasmyth  says  : — 

‘ ‘ AU  those  who  take  an  interest  in  truly  useful  and 
practical  education  must  feel  obliged  and  thankful  to 
Sir  Henry  Cole  for  his  excellent  letter  in  the  Times  of 
September  22nd.  Sixty  years’  experience  with 
engineering  works,  and  with  the  mechanics  and  other 
classes  of  workmen  engaged  in  such  occupations, 
enables  me  to  say  that  of  all  the  useful  acquirements 
beyond  those  of  ‘the  three  R’s’  is  that  of  drawing. 
By  the  term  ‘ drawing  ’ I mean  the  art  of  representing 
the  forms  of  natural  or  artificial  objects  by  lines,  which, 
when  even  rapidly  sketched  by  a practised  hand  and 
educated  eye,  can  bring  an  object  before  you  with  a 
distinctness  and  rapidity  such  as  no  oral  or  written 
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description  could  accompKsli.  During  a long  and 
active  life,  engaged  in  occupations  in  which.  I have  had 
daily  occasion  to  communicate  definite  ideas  to  others 
in  respect  to  forms  and  combination  of  forms,  the 

possession  to  a certain  extent  of  the  power  of 

rapidly  sketching  such,  in  order  to  convey  correct 
ideas  of  what  I desired  to  communicate  to  others, 
has  done  me  more  real  service  than  any  other  ac- 
quirement or  faculty  I may  he  in  possession  of. 

If  we  desire  to  produce  really  useful  and  effective  men 
by  means  of  our  schools,  let  the  pupils,  by  every  oppor- 
tunity, acquire  this  valuable  art  of  hand -sketching. 
That  is  the  kind  of  drawing  which  of  all  others  will 
best  serve  the  general  affairs  of  life  ; and,  without  any 
attempt  at  producing  artists  as  such,  if  our  schools  would 
confine  their  efforts  in  this  direction  to  the  simple 
exercise  of  the  hand  and  eye,  and  thus  enable  the  pupils, 
with  pencil  or  chalk,  to  represent  the  object  they  desire 
to  bring  before  you,  the  possession  of  this  power  will  be 
found  to  transcend  in  its  general  usefulness  aU  ‘ tongue 
acfpiirements,’  and  do  more  to  lead  to  success  and 
enjoyment  than  any  other  attainment  I know  of. 
Notliing  but  a most  earnest  feeling  of  the  practical  im- 
portance of  this  subject  would  have  caused  me  to  venture 
to  place  it  before  your  attention.” 


The  letter  of  Sir  Henry  Cole,  w*hich  called  forth  this 
opinion,  was  as  follows  : — 

“ The  Postmaster-General  is  reported  in  the  Times 
of  September  2 1 to  have  said,  at  a meeting  to  distribute  | 
the  prizes  gained  in  the  Oxford  and  Cambridge  j 
Examinations  in  Salisbury,  that  ‘ he  should  no  more  | 
think  of  advocating  that  every  one  should  study  mathe-  | 
matics  than  he  should  of  advocating  that  every  one 
sliould  be  taught  music  or  drawing.’  Clearly  Mr. 
Fawcett  has  no  ear  for  music,  and  does  not  recognise 
its  universal  use  in  churches,  chapels,  in  the  army,  in 
tlie  theatre,  in  the  homes  of  all  classes,  and  as  an  in-  i 
stinctivc  recreation  in  all  nations.  Where  education  is 
most  cultivated,  music,  as  in  Germany,  ranks  as  an 
e-'-cntial.  Music  has  crept  into  our  own  Education 
(.'ode  in  an  imperfect  way,  costing  more  than  X‘100,000 
a year.  Then,  as  to  drawing,  it  is  next  in  use  to 
writing,  and  even  of  more  importance  than  writing  in 
liriii(li(;rafts.  Mathematics  rank  next  to  arithmetic ; 
but  music  and  dra^ving,  I protest,  come  into  the  very 
( l-mcnts  of  education.” 


accommodation  provided  for  elementary  school- children. 
The  winter  session  of  the  Training  School  commenced 
on  Monday,  20th  September. 

The  importance  which  attaches  to  cookery  as  a branch 
of  instruction  in  domestic  economy  is  becoming  more 
widely  felt  by  the  Education  Department.  In  the 
recently-published  report  of  that  Department,  this 
fact  is  brought  j)rominently  forward  in  the  body 
of  the  report,  special  mention  being  made  of 
the  233  schools  throughout  the  country,  where 
due  provision  is  made  for  the  teaching  of  cookery. 
The  effect  of  a departmental  minute  authorising  training 
colleges  to  send  teachers  to  the  National  Training 
School  for  Cookery  has  not  as  yet  developed  itself  to 
any  considerable  extent.  The  increased  conveniences 
afforded  through  the  alterations  of  the  premises  at 
South  Kensington  may  possibly  conduce  to  greater  rise 
of  the  special  courses  for  training  teachers  by  the 
authorities  of  the  different  training  colleges  in  and  about 
London. 

It  is  understood  that  the  Committee  of  the  National 
Training  School  for  Cookery  look  forward  to  the  time 
when  they  may  have  a thoroughly  permanent  building 
in  the  place  of  the  temporary  premises  now  occupied. 
Indeed,  the  Duke  of  Westminster,  as  President  of  the 
National  Training  School,  has  applied  to  her  Majesty’s. 
Commissioners  for  the  Exhibition  of  1851  for  a site  ; 
and  an  effort  will  probably  soon  be  made  to  raise 
a sufficient  sum,  not  only  for  creating  an  important 
institution  to  be  devoted  to  instruction  in  food 
and  its  preparation,  but  also  for  establishing  a 
home  where  students  at  the  various  training 
schools  of  art,  of  science,  of  cookery,  of  needlework, 
and  of  music — now  located  in  South  Kensington  and 
Kensington- gore — may  obtain  board  and  lodging  during 
their  training.  To  carry  out  such  a scheme,  consider- 
able funds  would,  no  doubt,  be  required.  The  neigh- 
bourhood of  the  new  City  and  Guilds  of  London  Institute 
to  the  possible  site  of  this  projected  establishment  should 
furnish  additional  reason  for  the  various  guilds,  especi- 
ally those  connected  with  food — such  as  the  bakers,, 
brewers,  butchers,  cooks,  coopers,  distillers,  fish- 
mongers, fruiterers,  grocers,  poulterers,  salters,  vintners,, 
not  to  mention  many  others  interested  in  technical 
and  domestic  education — to  come  forward  and  help  in 
placing  upon  a permanent  basis  an  institution  worthy 
to  be  regarded  as  a National  Training  School  for  Food 
and  its  Preparation. 


I 
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NATIONAL  TRAINING  SCHOOL  FOR 
COOKERY. 

'Flio  following  is  extracted  from  the  Times: — Her 
T^I.iji'.sty’s  Cominissioners  for  the  Exhibition  of  1851, 
having  ga-anted  a site  on  the  east  of  the  Royal  Horti- 
ciilhiral  Gardens  for  the  erection  of  the  new  building 
for  Tf'clinical  Education  by  the  City  Guilds,  it  has  be- 
conio  nccc.ssary  for  tlio  National  Training  School  for 
C<.okfry  to  make  alterations  in  its  premises,  which 
fonnorly  cxbaidcd  on  to  the  site  now  appropriated  to 
tin-  City  Guilds.  These  alterations,  carried  out  under 
the  Hiipcrvi.sion  of  Sir  Daniel  Cooper,  a member  of  the 
I raining  Scliool  Committee,  have  considerably  im- 
ja-oved  the  arrangements  of  the  various  kitchens.  The 
twochief — viz.,  the  artisans’  cookery  kitchen  and  the 
ordinary  ])ra(dising  kitchen — arc  now  merged  into  one 
gT'-f  t hall,  and  divided  one  from  the  other  by  a large 
d..ul)lf-faeing  range.  Adjoining  this  hall  are  on  the 
«)m>  Hide  new  waiting-rooms  for  students,  and  on  the 
f.ther  store-rooms,  larder,  <kc.  Further  on  is  the 
lecture  and  demoiistration  hall,  and  beyond  this  is  a 
kifehon,  in  wliich  instniction  is  given  to  classes  of 
cliildr.-n  sent  hy  .Board  scliools  and  by  the  City  Guild 
of  ( ooks.  At  present  but  few  children  are  sent  by  the 
I-omlon  School  Board;  but  under  the  new  arrange- 
ments it  is  hoped  that  greater  use  will  be  made  of  the 


WOMAN  AS  A SANITARY  REFORMER. 

At  the  recent  meeting  of  the  Sanitary  Institute,  at 
Exeter,  a lecture  on  this  subject  was  delivered  by  Dr. 

B.  W.  Richardson,  F.R.S. 

After  some  introductory  remarks,  the  lecturer  said 
there  was  not  any  difficulty  in  the  way  of  makin.g"  : 
woman  the  active  domestic  health  reformer.  The  only  ' 
thing  which  required  to  be  considered  was  the  method  1 
of  bringing  her  universally  into  the  work,  and  making*  I . 
the  work  a permanent  custom  or  fashion,  the  neglect  of  '■ 
which  would  be  regarded  as  a moral  defect.  There  was 
no  nobler  occupation  than  that  which  was  applied  under  ,'l 
the  head  of  domestic  care  and  nourishment  of  health,  11 
and  he  would  press  the  office  of  prevention  of  disease  I-: 
upon  women,  not  simply  because  they  could  discharge 
its  duties,  not  simply  because  it  pertained  to  their  j:-) 
special  attributes,  their  watchfulness  and  their  love,  |i0( 
but  because  it  was  an  office  which  man  could  never 
perform,  and  because  the  whole  work  of  prevention 
waited  and  waited  until  woman  took  it  up  and 
made  it  her  own.  The  man  was  abroad;  disease 
threatened  the  home,  and  the  woman  was  on  the  spot ; 
the  house  was  her  citadel.  But  by  what  process  of  train- 
ing, it  might  be  asked,  could  women  so  govern  domestic 
life  that  diseases  might  be  prevented  wholesale  ? His 
reply  was  that  the  training  required  was  simple  ; that 
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every  woman  who  -willed  to  go  through  it  might  do  so, 
and  might  become  mistress  by  its  means  of  the  destinies 
of  the  world.  A woman  could  master  physiology  so  far 
as  to  imderstand  the  general  construction  of  the  human 
body.  She  could  make  herself  acquainted  with  its  nine 
great  systems — the  digestive,  the  circulating,  the  respi- 
ratory, the  nervous,  the  sensorj',  the  absorbent  and 
glandular,  the  muscular,  the  osseous,  and  the  mem- 
branous. She  could  be  led  to  comprehend  the  leading 
facts  bearing  on  the  anatomy  and  function  of  those 
systems,  to  understand  what  part  food  played  in 
the  economy,  the  relationship  which  solid  foods  bore 
to  liquid,  and  to  learn  what  the  particular  foods  were 
which  were  required  for  the  young  during  the  periods 
of  active  growth.  If,  possessing  such  knowledge,  she 
would  only  utilise  it  as  she  certainly  would,  we  should, 
he  would  venture  to  say,  have  in  this  country  hardly 
one  deformed  child  at  the  end  of  one  or  two  generations, 
and  rickets,  with  aU  its  attendant  miseries  of  bowed 
legs,  crooked  spines,  and  humped  backs,  would  have 
passed  away  as  if  by  the  spell  of  an  enchantress.  After 
the  understanding  of  the  digestive  system,  a woman 
should  learn  the  principal  facts  relating  to  the  circula- 
tion of  the  blood.  She  should  know  completely  the 
mechanical  construction  of  the  heart,  and  how  the  heart 
was  sympathetically  moved  in  its  action  ; for  in  the 
early  days  of  childhood  the  whole  after  life  might 
be  shaped  by  the  tone  which  was  given  to  that 
organ.  The  complete  structure  of  the  breathing 
limgs  should  also  be  as  plain  before  her  as  the  out- 
ward forms  of  those  things  she  knew  best.  Equally 
clear  to  her  should  be  the  leading  facts  bearing 
on  that  receptive  system  of  the  body  into  wliich 
the  external  universe  transported  itself.  How  many 
yomig  and  middle-aged  people,  he  would  ask,  were 
going  about  in  spectacles,  unable  to  see  any  object  with 
the  naked  eye  which  was  not  uncomfortably  near  ? How 
many  of  those  also  had  their  backs  distorted  ; and  whence 
arose  that  strange  combination  of  deformity  ? The 
question  was  answered  by  Mr.  Liebreich,  who  said  : — 
The  greater  part  of  it  is  induced  while  acquiring  the  art 
of  writing.  Mlien  the  body  is  still  being  formed  and 
is  unconsolidated,  the  child  is  permitted  to  sit  with  the 
chest  and  back  bent  forward,  and  with  the  eyes  close  to 
the  paper.  Thus  the  natural  refraction  of  the  lenses  of 
the  eyeball  is  permanently  perverted  ; the  parallel  rays 
of  Light  are  brought  to  a focus  before  they  reach  the 
retina,  and  there  is  produced  the  deformity  of  short 
sight,  for  the  correction  of  wliich  an  artificial  lens  or 
glass  is  required.  At  the  same  time  the  back  abnormally 
bent  retains  its  abnormality,  and  short  sight  and 
curved  spine  go  together,  twin  defects  of  one  error 
which  ignorance  of  the  simplest  principles  permits  the 
devoted  and  affectionate  parent  to  overlook,  as  if  it  were 
a necessary  and  therefore  irrepressible  and  irremediable 
evil.  Suppose  the  women  of  our  country  trained  to  a 
knowledge  of  the  first  and  elementary  truths  about 
visual  function  and  guided  by  them,  was  it  not  all  but 
certain  that  another  deformity  would  in  a generation 
become  virtually  a thing  of  the  past  ? To  the  knowledge 
of  neri'ous  function  it  would  be  desirable  to  add  a few 
facts  respecting  the  great  glandular  system  of  the  body, 
and  the  woman  should,  in  the  last  place,  study  with 
special  care  that  extended  membranous  expanse  which 
was  so  sensitive  to  external  influences  of  heat  and 
cold,  and  in  that  way  leam  the  vahie  of  keeping  the 
functions  of  the  skin  in  due  cleanliness,  so  that  the 
bath  would  come  to  be  regarded  by  her  not  merely 
as  a luxury,  but  as  one  of  the  necessities  of  daily 
life.  Having  thus  made  herself  acquainted  with  the 
li\'ing  house,  she  would  be  tempted  to  inquire  into 
the  mysterious  construction  of  that  deadly-lively 
house  which  until  lately  the  architect  and  builder 
had  pitchforked  into  street  and  square,  with  a 
facile  and  contented  wisdom  of  wigwam  descent.  She 
would  endeavour  to  find  out  how  she  could  most  effec- 
tively and  economically  maintain  in  her  house,  in  the 


varying  seasons,  an  even  and  equable  temperature.  She 
would  aim  at  discovering  in  what  way  she  could  keep 
the  air  of  the  house  free  from  that  most  objectionable 
of  mischief,  dust.  She  whould  demand  to  have  marked 
for  her  on  a map  or  plan  the  precise  position  of  every 
drain-pipe  in  the  establishment,  and  would  insist  with 
intelligent  skill  on  having  every  drain  kept  as  syste- 
matically clean  as  the  china  in  the  housemaid’s  cup- 
board. She  would  leam  enough  of  the  chemistry  of 
water  to  enable  her  to  determine,  with  as  much 
facility  as  she  could  tell  whether  a looking-glass 
was  clear  enough  to  reflect  back  without  fault  the 
image  of  her  face,  whether  the  water  was  wholesome 
and  drinkable,  and  she  would  possess  a sufficient  amount 
of  skill  to  direct  how  an  impime  water  might  be 
purified  and  made  safe  for  the  purposes  of  all 
domestic  requirements.  She  would  see  that  sun- 
light found  its  way  as  freely  as  possible  into  every 
apartment,  and  that  damp  had  no  place  in  any  one  of 
her  rooms.  She  would  insist  that  where  any  living 
thing  that  ought  not  to  be  present  in  a house  existed  in 
it,  that  house  was  unclean.  She  would  see  to  the 
biennial  purification  of  her  dwelling.  She  would  make 
the  very  act  of  cleaning  and  cleansing  clean,  and  the 
scullery,  the  landing,,  the  bath-room,  the  laundry, 
would  be  the  cynosures  of  her  household.  As  to  food, 
an  intelligent  study  based  on  a knowledge  of  the  natures 
and  uses  of  foods,  would  enable  her  not  merely  to  make 
the  best  selections  and  carry  out  the  best  modes  of 
preparation  now  known,  but  would  lead  her  to  introduce 
new  and  improved  methods  of  cooking.  She  would  be 
able  better  than  anyone  to  put  to  the  test  of  experience 
the  question  whether  it  was  good  or  necessary  to  have- 
recourse  for  human  food  at  all  to  the  living  animal  crea- 
tion. For  his  own  part,  it  did  not  seem  to  him  that  man 
was  constructed  to  be  a carnivorous  animal.  It  was  byno 
means  certain,  seeing  that  the  vegetable  world  was  the 
original  source  of  every  particle  of  living  food,  that  it 
was  well  to  go  for  it  to  secondary  sources  of  supply.  But 
the  point  was  one  upon  which  he  was  in  doubt.  That 
doubt  it  was  in  the  rule  of  the  educated  woman  to  solve, 
and,  however  she  might  solve  it,  sure  he  was  that  in. 
watching  carefully  over  food  and  feeding  she  woiild 
quickly  discover  a world  of  facts  that  would  be  of 
unspeakable  value.  As  to  the  art  of  the  diagnosis  of 
disease,  he  did  not  think  the  knowledge  of  it  was  neces- 
sary for  women,  except  in  a limited  degree  ; but  he 
would  have  them  cultivate  it  to  the  extent  of  being 
able  to  tell  the  correct  names  and  characters  of  the  more 
common  diseases,  and  of  knowing  by  sight  those  which 
were  contagious.  To  that  knowledge  they  ought  to 
add  an  acquaintance  with  the  facts  bearing  upon  the 
periods  of  incubation  of  those  diseases,  while  all  the 
best  methods  of  preventing  disease  should  be  at  their 
ffngers’  ends,  and  the  rule  of  the  sick  room  should  be 
their  constant  care,  for,  as  he  had  said  many  times,  if, 
in  the  management  and  treatment  of  the  acute  and 
many  of  the  chronic  diseases,  he  could  obtain  in  our 
climate  absolute  control  of  the  fire  and  the  windows  of 
the  sick  room,  he  could  determine  the  course  of  the 
illness.  Finally,  a woman  ought  to  have  such  a train- 
ing as  would  enable  her  to  resist  with  her  full  persua- 
sive might  that  process  which  he  had  elsewhere  called 
the  intermarriage  of  disease,  for  she  would  know  that 
diseased  heredity  united  in  marriage  meant  the  con- 
tinuance of  that  heredity,  as  sure  as  two  and  two  made 
four. 


NOTES  ON  BOOKS. 


Ilectric  Light:  its  Production  and  Use.  By  J.  W. 
XJrquhart  and  F.  C.  Webb.  London  : Crosby  Lock- 
wood  and  Co.  1880. 

This  book  is  intended  to  give  a simple  and  popularly 
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iutellig-ible  accoimt  of  the  various  methods  employed  for 
producing-  the  electric  Light.  The  ordinary  voltaic 
batteries  are  described,  and  instructions  are  given  as 
to  the  method  of  fitting,  keeping  them  in  order,  &c. 
Varioxis  magneto  and  dynamo -electric  machines  are 
described,  including  the  G-ramme,  Siemens,  Wilde, 
Weston,  Lontin,  Brush,  Wallace,  Farmer,  and  others. 
Similarly,  a number  of  lamps  are  described,  including 
one  by  the  inventor  himself,  which  is  recommended  for 
rough  work.  In  this,  plates  like  those  of  the  Wallace 
lamj)  are  employed,  but  the  principle  on  which  the  lamp 
works  is  different.  The  work  is  free  from  technicality, 
and  is  e\ddently  intended  for  the  use  of  persons  who  are 
not  specialists,  but  wish  to  acquire  a knowledge  of  the 
subject. 


GENEEAL  NOTES. 


Postal  Indicator. — The  contrivance  for  the  purpose  of 
indicating  on  pillar  post -boxes  the  time  of  the  next  collection 
of  letters,  which  has  already  been  referred  to  in  the  Journal 
(vol.  27,  p.  1,012),  as  in  use  in  Manchester  and  Liverpool, 
is  now  being  inffoduced  into  Edinbm-gh.  The  indicator  is 
specially  useful  in  those  instances  the  boxes  may  happen 
not  to  have  been  cleared,  although  the  stated  period  is 
already  passed. 

School  of  Art  Wood-Carving. — Free  studentships  in 
both  the  day  classes  and  the  evening  classes  of  the  School  of 
Vrt  Wood-Car\'ing,  at  the  Royal  Albert  Hall,  Kensington, 
arc  at  present  vacant.  These  studentships  are  maintained 
out  of  funds  provided  by  the  City  and  Guilds  of  London 
1 Institute  for  the  Advancement  of  Technical  Education, 
l-'urms  of  application  and  prospectuses  of  the  school  may  be 
•ihfained  by  letter,  addressed  to  the  Secretary,  School  of  Art 
Wi.od-C'arving,  Royal  Albert  Hall,  Kensington,  S.W. 

New  South  Wales. — The  following  return  shows  the 
■xtent  of  the  electi’ic  telegraph  lines  of  this  colony  dming 
tin-  year  1879: — Extent  of  electric  telegraph  line  wire  in 
aetual  use  on  December  31,  12,426  miles  16  chains  3 links; 
iiuiiibcr  of  electric  telegraph  stations  on  December  31,  273; 
r.uml.x  r of  telegraph  messages  transmitted  during  the  year, 

1 , 1 75,2 1 8 ; total  revenue  of  electric  telegraph  department  for 
tli<-  year,  £80,490  Os.  6d. ; total  expenditure  of  electric  tele- 
• i .!],!]  department  for  the  year,  exclusive  of  interest  on  cost 

■ 1 • ^(U.'-l ruction  of  lines,  £103,923  Os.  2d. 

Raisins  for  Wine  in  France.— The  Journal  of  Applied 
Vf  h stat(\s  that,  in  consequence  of  the  dearth  of  grapes 
loi-  wine-making  in  France,  owing  to  the  phylloxera^  a large 
trade  hits  sprung  up  in  the  import  of  dried  raisins.  In  1879, 
there  were  imjiortcd  into  France  over  51 ,000,000  kilogrammes, 
and  in  llie  first  six  months  of  1880,  48,000,000  kilos.,  so  that 
in  eighteen  months  99,094,704  kilos,  of  raisins  were  received 
h'lm  foreign  eountrios.  One  kilogramme  of  raisins  is  sufiicient 
in  gen.Tal  for  making  three  litres  of  wine,  so  that  the  total 
prndiiefi.m  from  this  source  maybe  estimated  at  2,972,841 
le  ef. .litres.  'I’lic  sale  of  wine  made  from  these  raisins  at  the 

■ .•■■rage  at  twenty  fraucs  the  liectolitre,  represents  the  sum 
■f  2,972,841  fraucs. 

Compressing  Fluid  Steel. — Engineering  notices  a pro- 
1 ' ll  u liieh  ha>  been  lately  made  to  effect  tlio  compression  of 
ilnid  ;f*  el,  by  placing  in  the  ingot  mould  on  the  top  of  the 
fl'tiil  metal  a eliarge  of  nitrate  of  soda  or  other  solid  which 

■ •lv(  gas  on  being  heated,  the  top  of  the  ingot  mould  being 
:(!!-n  ''I''  .<  (1,  !ind  the  pre.ssure  due  to  the  gas  generated  being 
allow -I  to  iiet  on  the  fluid  steel.  This  mode  of  operating 

■ . pioj.oM'd-  according  to  the  same  authority — by  M. 
Naiiiiia'  t laly-f 'a/.alot,  of  Paris,  .some  thirteen  years  ago. 
M.  t ialy-('a/alet  jiroposed  to  use  a mixture  of  80  parts  of 
nitf  it.  of  .^oda  with  20  parts  of  charcoal,  the  mixture  being 
tnlro<lni  o<l  through  a cock  fitted  to  a cap  affixed  to  the  head 
■f  the  ingot  imndd.  With  a space  of  30  cubic  inches  capacity 
!■(  twi  ■ n the  fluid  niotal  and  the  ingot  mould  caj),  the  intro- 
dnef;  III  ot  * :»/,.  of  the  mixtm-e  is  stated  to  give  a pressme 
> tpial  to  that  of  a head  of  metal  90  ft.  high. 


Patent  Record. — The  number  of  Engineering  for 
October  1,  contains  the  first  instalment  of  an  illustrated 
“ Patent  Record,”  compiled  by  Mr.  W.  Lloyd  AVise.  The 
chief  feature  of  this  record  is  the  illustration  of  the  abridg- 
ments of  mechanical  specifications,  by  means  of  small 
diagrams.  The  suggestion  has  frequently  been  made  that 
the  Patent-office  itself  should  issue  something  of  the  sort,  as 
is  done  in  Canada  and  the  United  States,  but  it  has  never 
been  acted  upon.  The  classified  abridgments  issued  by  the 
office  are  not  illustrated,  and  this  naturally  much  diminishes 
their  value  in  the  case  of  mechanical  inventions. 

Fast  Anglian  Fisheries  Exhibition.  — An  exhibition 
of  fish,  aquatic  birds  and  plants,  machinery  and  implements 
of  every  description  employed  in  sea  or  inland  fisheries  and 
fish  culture,  will  be  opened  at  Norwich,  under  the  auspices  of 
the  Norfolk  and  Suffolk  Fish  Acclimatisation  Society,  at 
Easter,  1 881 . The  objects  exhibited  will  be  arranged  under 
the  following  six  classes:  — 1.  Pisciculture;  2.  Fishing; 
3.  Social  Condition  of  Fishermen  Afloat  and  Ashore;  4. 
History  of  Fishing ; 5.  General : including  fish  of  all  kinds, 
birds  that  prey  upon  fish,  amphibious  and  marine  animals, 
fish  oils,  fish  manures,  aquatic  flora  and  fauna,  corals,  shells, 
&c. ; 6.  Collections  within  the  scope  of  the  preceding  five 
classes.  Applications  from  intending  exhibitors  should  be 
made  to  the  hon.  sec.,  Mr.  AV.  Oldham  Chambers,  London- 
road,  Lowestoft. 

Banking  Examinations. — The  Institute  of  Bankers 
have  issued  a programme  of  the  examinations  which  must 
be  passed  by  those  who  wish  to  obtain  their  certificates 
The  subjects  are  : — 1 . Arithmetic  and  Elementary  Algebra  ; 
2.  Book  - keeping  ; 3.  Commercial  Law  ; 4.  Political 

Economy;  5.  Practical  Banking.  The  examinations  are 
divided  into  two  parts,  extending  over  a period  of  two  years, 
the  first  examination  being  of  a preliminary  character ; 
and  the  second  to  be  held  after  the  lapse  of  not  less  than  one 
year  from  the  first,  being  of  a more  advanced  character. 
Both  examinations  are  held  in  the  month  of  May  of  each 
year,  and  candidates  must  give  notice  to  the  Secretary  of 
their  intention  to  present  themselves  for  examination  before 
the  1st  of  April.  Candidates  are  informed  that  bad  hand- 
writing may  be  visited  with  loss  of  marks,  and  that  the 
general  style  and  intelligence  of  the  answers  will  always  be 
taken  into  accoimt. 

Chrome  Ores  of  California.  — Among  the  varied 
mineral  riches  of  California,  that  of  chrome  ore,  for  the 
manufacture  of  bichromate  of  potash,  so  largely  used  in 
making  colours  and  pigments,  and  in  charging  batteries  for 
telegraph  purposes,  is  assuming  a remarkable  importance. 
The  chrome  ore  is  found  associated  with  serpentine,  and  the 
mines  are  situate  near  San  Luis  Obispo,  from  the  shipping 
harbour,  of  which — Port  Harford — 15,000  tons  have  been 
sent  away  within  the  last  three  years.  The  average  pro- 
duction yielded  from  2,000  lb.  of  chrome  iron,  containing  50 
per  cent,  of  chromium,  is  about  1,6001b.  of  bichromate  of 
potash.  During  the  year  1879,  the  following  were  the 
statistics  of  the  trade: — Import  of  bichromate,  2,624,0001b. ; 
domestic  manufacture,  4,258,0091b.;  total,  6,882,0001b.; 
and,  as  the  requirements  of  chemical  science  are  annually  in- 
creasing, it  is  likely  that  a considerable  mining  industry  will 
be  added  to  those  already  existing  in  California. 

Native  Oxide  of  Antimony. — Among  the  papers  read 
before  the  meeting  of  the  American  Association  of  Science, 
was  a communication  by  Mr.  E.  T.  Cox,  on  the  oxide  of 
antimony  deposits  in  Sonora,  Mexico,  about  30  miles  from 
the  Gulf  of  California.  The  district  is  mountainous,  the 
hills  being  in  short  narrow  ranges,  with  table-land  lying 
between,  composed  for  the  most  part  of  broken  and  highly 
porous  material.  The  formation  consists  mostly  of  granite 
and  subcarboniferous  limestone,  with  porphyry,  quartzite, 
and  trachite  dykes.  Extensive  fissures  exist  in  the  rocks,  and 
in  these  the  metal  occurs  from  4 ft.  to  20  ft.  wide,  and,  so  far 
as  is  known  at  present,  to  a depth  of  30  ft. ; the  oxide  of 
antimony  being  almost  pure  and  very  uniform.  The  area 
over  which  these  remarkable  deposits  occur  is  limited,  being 
about  five  miles  long  and  half  a mile  wide.  They  are  being 
worked  by  a Boston  company,  who  possess  extensive  claims, 
on  some  of  which  antimony  ore  stands  up  in  ridges  above  the 
surface,  and  can  be  traced  for  some  hundreds  of  ^eet.  The 
oxide  contains  on  an  average  about  50  per  cent,  of  pure 
metal,  much  of  it  reaching  77  per  cent.  The  principal  im- 
purity is  silica.  It  is  believed  that  at  lower  depths  that  have 
yet  been  reached  the  nature  of  the  deposits  will  be  found  to 
change  gradually  to  sulphide  of  antimony. 
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PROCEEDINGS  OF  THE  SOCIETY. 


PRIZES  FOR  DESIGNS  FOR  FURNITURE, 

The  Council  are  Trustees  of  the  sum  of  £400, 
presented  to  them  by  the  Owen  Jones  Memorial 
Committee,  being  the  balance  of  the  subscriptions 
to  that  fund,  upon  trust  to  expend  the  interest 
thereof  in  prizes  to  “ Students  of  the  Schools  of 
Art  who  in  annual  competition  produce  the  best 
Designs  for  Household  Furniture,  Carpets,  "Wall- 
papers  and  Hangings,  Damask,  Chintzes,  &c., 
regulated  by  the  principles  laid'  down  by  Owen 
Jones  the  prizes  to  “ consist  of  a bound  copy  of 
Owen  Jones's  ‘ Principles  of  Design,’  a Bronze 
Medal,  and  such  sums  of  money  as  the  fund 
admits  of.” 

The  prizes  will  be  awarded  on  the  results  of  the 
Annual  Competition  of  the  Science  and  Art 
Department.  Competing  designs  must  be  marked 
“ In  competition  for  the  Owen  Jones  Prizes.” 

The  next  award  will  be  made  in  1881,  when  six 
I)rizes  are  offered  for  competition,  each  prize  to 
consist  of  a bound  copy  of  Owen  Jones’s  “Prin- 
ciples of  Design,”  and  the  Society’s  Bronze  Medal. 


C AH  TOR  LECTURES. 

THE  DECOBATIOX  AND  FUPNITUPE  OF 
TOWN  HOUSES. 

By  Robert  W.  Edis,  F.S.A. 

{The  riyht  of  rejn  oducing  these  lectures  is  nscrved.) 

Lectube  V. — Dei.iveeed  Moxday,  May  4. 

The  Draicinej-room  and  Boudoir,  Bedrooms,  ami 
( ijjlces. 

The  drawing-rooms  of  a London  house  sho^^l^ 
be  the  rooms,  of  all  others,  in  which  good  taste, 
both  in  decoration  and  furniture,  should  be  every- 
where apparent ; the  rooms  wherein  we  practically 
live,  talk,  ]>lay,  and  receive  our  guests,  are  essenti- 
ally the  ladies’  rooms  of  the  house,  and  should  be 
decorated  in  a pleasant,  cheerful  manner,  without 
stiffness  or  formality.  The  walls  should  be  pleasant 
things  to  look  upon,  not  cold  and  dreary  blanks  of 


mere  one-tinted  paper,  varied  perhaps  with  birds, 
or  bunches  of  flowers  in  gold,  scattered  here  and 
there  in  monotonous  array.  The  furniture  should 
essentially  be  comfortable,  couches  and  chairs 
pleasant  to  lounge  and  really  rest  on,  not  so-called 
artistic  monstrosities,  on  which  it  is  impossible  to 
do  one  or  the  other.  The  rooms  should,  above 
all,  look  and  be  home-like  in  all  their  arrange- 
ments, with  ornaments,  books,  and  flowers,  not 
merely  arranged  for  show,  but  fcr  pleasant  study 
or  recreation.  Here,  especially,  the  usual  good 
taste  of  the  ladies  of  the  house  may  find,  if  they 
will,  innumerable  ways  of  rendering  their  especial 
quarter  of  the  house  bright  and  cheerful,  and  one 
in  which  the  home  circle,  as  well  as  guests,  may 
feel  at  once  at  ease  and  at  rest.  Any  scheme  of 
decoration,  therefore,  which  shall  consist  merely  of 
so-called  artistic  papers,  arranged  in  two  or  more 
heights,  in  the  present  indiscriminate  fashion, 
witljout  reference  to  the  proportion  of  the  rooms, 
high  or  low,  long  or  square,  or  of  stiff  spider- 
legged furniture,  of  would-be  quaintness  in  make  or 
shape,  covered  with  cretonne  or  stuff,  more  or  less 
to  match  the  paper — anything,  indeed,  that  shall 
give  a cold,  comfortless, not-to-be-touched  appear- 
ance, a sort  of  culminating  finish  of  so-called  high 
art  decoration — is  as  much  a mistake  as  the  dreary 
lifeless  formality  of  the  gilt  and  gingerbread  type 
of  imitation  French  work,  so  long  affected. 

The  art-work  in  the  room  should  assist,  not  take 
away  from,  its  home-like  feeling.  We  want  a room 
Ave  can  live  in,  delight  in,  and  be  really  at  home  in ; 
not  a museum  in  which  we  may  walk  about  and 
admire,  but  must  not  touch,  in  which  everything 
seems  got  up  in  the  highest  art  fashion,  which  you 
are  to  look  at  and  say,  “How  pretty!  how 
lovely ! ” but  which,  somehow  or  other,  will  pro- 
bably lead  many  common-sense  people  to  go  away 
dissatisfied,  and  think  that  if  this  kind  of  frozen 
art  is  the  real  artistic  bread  we  are  to  partake  of, 
there  is  but  little  real  satisfaction  in  it.  Surely  all 
this  kind  of  stilted  decoration  is  giving  a stone 
when  people  are  asking  for  bread ! 

A drawing-room  should  not  only  contain  works 
of  art,  and  books  for  pleasant  study,  but  should 
also  be  a room  in  which  you  need  not  fear  to  move 
or  joke,  or  have  that  always  pleasant  hour  before 
dinner  Avith  the  younger  members  of  the  house. 
If  the  room  be  bright  and  cheerful  with  art 
work  of  all  kinds  about,  these  little  ones  will 
be  imperceptibly  undejgoii.g  a pleasant  mental 
training,  while  they  will  not  be  made  to  feel  that 
art  is  a thing  of  which  they  are  to  be  afraid,  or  by 
Avhich  their  pleasant  young  feelings  and  joy  of 
life  are  to  be  frozen  and  su'bdued.  Do  not  make 
children  believe  that  they  must  not  move  or  playin 
a room,  because  they  will  disturb  or  damage  the 
art-furniture,  ornaments,  or  set  arrangement ; or 
they  will  learn  to  detest  so-called  high  art  as 
intensely  as  I fear  maiiy  of  them  do  going  to 
church,  from  the  injudiciousness  of  some  parents 
forcing  upon  them,  in  early  life,  an  overdose 
of  it. 

The  one  unfortunate  thing,  to  my  mind,  now-a- 
days,  is  the  everlasting  seeking  after  some  novelty 
in  papers,  curtains,  or  other  hangings.  Everybody 
Avants  to  have  a room  different  from  their  neigh- 
bour. Decoration  is  being  done  as  .a  fashion,  not 
from  any  real  love  of  it.  Of  course,  Ave  should  not 
like  to  see  room  after  room  repeating  itself  in 
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decoration,  but  I see  no  reason  why  a few  really 
good  papers  should  not  be  the  groundwork  of  real 
artistic  decoration,  when  the  narrowness  of  worldly 
circumstances  prevents  the  more  elaborate 
and  more  expensive  artistic  hand  decoration,  in 
paint  or  distemper,  and  let  the  rest  follow  from 
the  design  of  the  artist ; then  we  might  hope  for 
real  art-work,  instead  of  the  cold  formality  and 
everlasting  interchange  of  two  or  three  colours. 
As  a critical  writer  on  art  decoration  has  said,  “ If 
the  papers  on  our  walls,  and  the  curtains  we  hang 
in  our  rooms,  were,  even  at  second-hand,  but  the 
record  of  the  fresh  impressions  and  the  graceful 
fancies  of  artists  of  our  own  day,  instead  of  being 
encumbered  Avith  mechanical  pattern  work,  strug- 
glii]g  to  be  artistic,  it  would  better  than  all  the 
liresent  miserable  striving  after  novelty.”  Mr. 
IViliiam  Morris,  artist  and  poet,  has  to  my  mind, 
realised  this  in  many  of  his  designs  for  wall  papers 
and  hangings.  Not  to  have  what  your  neighbour 
])Ossesses,  is  the  bane  of  decorative  art ; if  we  could 
give  someone  the  monoply  of  some  half  dozen  or 
a dozen  really  good  papers,  plain  and  good  chairs 
and  tables,  we  should  be  at  peace;  “the  refine- 
ment and  luxury  would  make  frugality  once  more 
2)Ossible.” 

Without  in  any  way  seeking  to  object  to  or 
despise  real  individuality  or  originality  in  art  deco- 
ration, I must  protest  against  the  craving  after 
eccentricity,  and  so-called  novelty,  which  is  called 
‘ ‘ originality,”  and  the  striving  after  quaintness,  bad 
in  taste  and  effect,  which  is  called  “individuality.” 
The  iiidividuality  of  the  true  artist  will  show  itself 
in  many  ways  in  the  decoration  of  the  house,  in 
the  tone  and  treatment  of  the  colouring  and  furni- 
ture of  the  various  rooms,  in  all  of  which  there 
will  be  grace  and  beauty,  and  harmony  of  general 
effect  and  contrast ; so  that,  although  there  be 
l)crhiips  a distinct  difference  from  other  houses, 
marking  the  artistic  individuality  of  the  owner, 
there  Avill  be  no  stagey  and  striking  effects,  no 
glaring  colours,  or  fantastic  forms  to  tire  and  offend 
thc!  eye.  I venture  to  think  that  any  room  or 
house  decorated  after  some  set  form,  so  that  it  be 
.stain j)cd  as  the  work  of  this  or  that  fashionable 
♦lecorator,  is  utterly  a mistake— an  example  of  that 
fashion  which  throughout  I have  sought  to  depre- 
eat(‘,  and  of  a set  style  which  is  based  on  fashion 
only,  and  which  in  a few  short  years  will  have  to 
giv(!  place  to  some  other  style. 

i he  aim  of  all  true  artists  should  be,  so  to  design 
and  decorate  the  buildings  of  to-day  that  they 
may  b(!  looked  ujmn  as  equally  beautiful,  equally 
artistic,  and  equally  appropriate  a hundred  years 
hence  ; and  that,  as  we  to-day  look  with  pleasure 
and  admiration  on  the  Avork  done  two  thousand 
yen  s ago  in  rompeii,  so  may  Ave  have  decoration, 
in  our  day  and  generation,  Avhich  in  future  times 
sliall  he  looki'd  upon  Avdth  equal  pleasure  and 
deliglil.  I e.an  conceive  nothing  more  opposed  to 
all  tiin*  decorative  taste  than  to  have  one  room 
l’om]>eiian.  a second  medimval,  and  a third  Queen 
Anne;  Avliile,  to  complete  the  anachronisms  of  the 
house,  a fourth  shall  bo  gilt  and  carved  to  imitate 
a Cdiiiiese  joss  house,  or  an  Indi;;^n  temple.  If  the 
-cneral  effect  be  not  vulgar  and  trashy,  it  Avill  be 
Miggestive  of  no  real  th aright  9.r  feeling,  butrathey 
oi  that  poA'C'rty  of  inA'^f’.nvion  and  artistic  desio'n 
which  finds  shelter  uyd:;'’’  •fbo  a;laptation  bodily'’o^ 
' t.!  l-ieli  S Wiuk.  • ' . ■ . ' • ^ 


The  true  artist  should  have  an  ideal  of  his  own, 
of  simple  refinement  and  graceful  completeness, 
which  Avill  save  him  from  the  temptation  of  extra- 
vagance. As  a rule,  it  is  the  mere  decorator  Avho 
makes  art  decoration  costly  and  extravagant ; he 
or  she  cannot  see  that  simplicity  of  colour  and 
treatment  are  better  than  all  the  heavy  work  of  set 
patterns,  all  the  colours  of  the  rainbow,  or  all  the 
gold  they  can  use.  In  the  drawing-room  a dado 
is  not,  as  a rule,  desirable,  but  this  Avill  of  course 
depend  on  the  character  and  design  of  the  furni- 
ture and  proportion  of  the  room.  Cabinets,  book- 
cases, and  general  furniture  of  unequal  size  and 
height,  are  better  framed  against  the  general 
colour  of  the  walls,  than  cut  in  two  by  a dividing 
dado,  or  chair  rail.  I Avould  retain  a broad  frieze 
under  the  cornice,  at  the  top  of  the  room,  and 
decorate  it,  if  possible,  Avith  good  figure  decoration, 
either  in  oil  or  distemper.  AnyAvay,  try  to  have 
some  pleasant  lines  of  colour  in  the  upper  frieze, 
with  distemper  and  stencil  ornament  of  good 
form  ; or  if  you  have  nothing  better,  get  some  of 
the  exquisite  Japanese  draAvings  of  birds  and 
flowers,  and  frame  them  in  panels ; but,  above  all, 
avoid  stiff  conventional  decoration,  Avhich,  how- 
ever well  done,  is  always  lifeless  and  unsatisfactory, 
and  tires  and  palls  upon  the  eye  in  a very  short 
time.  Under  this  frieze  maybe  a broad  gilt  or 
painted  moulding,  A\dth  picture  rods  of  light 
painted  or  gilt  iron,  as  I have  before  suggested. 
Below,  the  Avails  should  be  covered  with  some  good 
decorative  paper,  a paper  which  will  look  bright 
and  cheerful,  with  or  without  pictures ; such  a one 
is  Messrs.  Morris’s  “pomegranate”  pattern;  but 
there  are  very  many  others  of  almost  equally 
good  design,  and  there  need  be  no  difficulty,  there- 
fore, in  selecting  such  a covering  at  no  greater  cost 
than  the  French  papers  with  which  it  has  been 
thought  necessary  to  cover  our  walls  so  long. 
Avoid  stiff  and  staring  patterns,  and  all  patterns 
Avhere  lilies,  primroses,  and  other  flowers  are 
frozen  into  conventional  forms,  and  have  an 
unnatural  and  lifeless  look.  As  regards  the  colour 
of  the  Avoodwork  in  a drawing-room,  this  must 
depend  much  upon  the  paper,  or  general  tone  of 
Avail  colouring  selected.  iSuch  a paper  as  that  I 
have  named,  having  in  itself  such  a power  of 
colour,  looks  Avell  framed  in  Avith  black  ; if  black 
is  used,  it  should  be  finished  in  Avhat  is  technically' 
called  half  or  bastard  flat ; for,  as  a rule,  any 
varnish  or  glaze  would  make  the  black  too  pro- 
nounced ; if  gold  is  used,  it  should  be  in  masses,, 
and  not  in  thin  lines  ; the  panels,  therefore,  should, 
be  entirely  gilt,  and  can  hereafter  be  decorated 
with  flowers,  painted  slightly  in  their  natural, 
colours. 

For  a draAving-room  in  a large  house,  where,  to- 
a certain  extent,  it  is  required  only  for  great  enter- - 
tainments — the  ladies’  sitting-room  and  general 
friendly  reception-room  being  provided  for  in 
some  smaller  room  in  the  house — a rich  and  effec- 
tive treatment  of  the  wall  would  be  with  a Ioav 
panelled  dado  of  dark  black,  with  a delicate  inter- 
laying of  ivory-toned  stencil  ornament,  the  doors 
and  general  woodwork  being  padnted  to  match,  the 
general  Avail  surface  coloured  bright  warm-coloured 
yellow,  and  powdered  all  over  Avith  a flower 
pattern  or  diaper,  of  a darker  tone  of  golden  brown, 
the  frieze  being  coloured  a delicate  vellum  colour 
” or  ivory  tqne^  Avith  arabesque  cx,  figure  decoration.- 
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in  black,  the  cornice  treated  -with  delicate  shades 
of  brown  and  green,  and  the  ceiling  slightly  tinted 
to  match  the  frieze. 

I saw  lately  a drawing-room  of  a newly-built 
Queen  Amie  house,  in  which  the  whole  of  the 
lower  portion  of  the  walls  was  covered  with  a good 
yellow-pattern  paper,  the  woodwork  painted  a 
cream-coloured  white  and  varnished,  and  the 
frieze  formed  in  decorative  plaster- work  in  very 
slight  relief,  like  Adam’s  work  ; the  ceiling  formed 
after  similar  designs,  and  all  slightly  tinted  like 
Wedgwood  ware.  The  general  appearance  was 
bright  and  cheerful,  and  the  low  tone  of  colour 
throughout  formed  an  excellent  contrast  to  the 
Persian  rugs,  marquetry  furniture,  blue  and  white 
china,  and  other  decorative  objects  in  the  room; 
there  was  a bright  home-like  look,  pleasant  to  see, 
and  yet  it  was  eminently  an  artistic  room,  in  which 
money  had  in  no  way  been  lavishly  or  carelessly 
expended. 

I give  a few  other  examples  of  the  general  treat- 
ment of  the  colouring  and  decoration  of  some  few 
dravdng-rooms,  which  suggest  themselves  as  gene- 
rally good  in  treatment: — 

1.  Drawing-room,  about  28  ft.  by  18  ft.,  and  14 
ft.  high. — Adam’s  ceiling,  in  low  relief,  tinted  in 
^‘Wedgw'ood”  colouring;  the  cornice  relieved  in 
somewhat  stronger  tones ; the  walls  hung  with 

brocade  ” paper  of  pale  Indian  blue,  divided  by 
pilasters  of  “ Adam’s  ” arabesque,  painted  in  quiet 
tones  of  browm,  w'arm  greens,  and  russets,  with 
carved  medallions  in  each.  Dado  and  woodwork 
of  quiet  cream  tint,  with  line  ornaments  in  drab 
and  gold. 

2.  Drawing-room,  30  ft.  by  18  ft.,  and  13  ft. 
0 in.  high. — The  plain  ceiling  divided  into  three, 
and  ornamented  with  low  relief  Adam’s  ornament, 
very  lightly  tinted,  and  slightly  relieved  by  gilding 
cornice,  picked  out  to  harmonise  with  the  walls. 
The  w’alls  hung  with  crimson  ground  “brocade  ” 
paper,  wdth  a pattern  in  very  dull  white  and  gold ; 
the  dado  and  woodw^ork  black  and  gold,  with 
margins  of  rich  maroon,  next  the  gilt  mouldings  of 
the  panels. 

3.  A boudoir,  16  ft.  square,  and  nearly  as  high. 
— Plain  ceding,  decorated  in  arabesque  of  quiet 
colours.  Walls  divided  by  an  architrave  moulding, 
so  as  to  reduce  their  extreme  height ; the  upper 
3 ft.  6 in.  painted  w'ith  ornament  on  light  ground; 
the  lower  portion  hung  with  silk  damask  of  quiet 
done  of  pale  blue ; dado  and  woodwork  light,  with 
gold  lines  and  tine  stencil  decoration ; curtains 
light,  W'ith  a little  blue  introduced. 

4.  Small  drawing-room  or  boudoir,  12  ft.  high. 
— Flat  ceiling,  panelled  out,  with  a painting  about 
8 ft.  by  4 in.  in  centre,  with  low  relief  ornament 
sun'ounding  it.  The  whole  room  panelled  9 ft.  high, 
with  pale  w'ainscot  oak ; the  space  above  this  hung 
wdth  embossed  leather  paper,  w'ith  pattern  in  gold, 
and  colours  of  a light  dull  green  tone.  Curtains, 
silk  and  wool  tapestry.  Floor,  oak,  rather  darker 
than  w'alls,  w’ith  Oriental  carpets.  Furniture,  dark 
mahogany ; the  coverings  varied  to  some  extent. 
A few  water-colours  hung  on  the  oak  panelling  ; 
chimney-piececarriedup  in  light  oak,  wdth  arrange- 
ment for  bronzes,  statuettes  in  side  niches,  and 
spaces  for  china. 

5.  Boudoir. — Ceiling  divided  with  sot  panels,  by 
ribs  of  cedar  colour.  Centre  octagon,  with  radiating 
foliage  on  gold  ground.;  .eight  circular  panels  cq/j- 


taining  paintings  of  children,  alternately  two  and 
one,  representing  the  months  ; the  other  panels 
delicately  bordered  with  stencilling.  Cornice  cedar 
colour  and  gold : walls  hung  with  a silk  material 
of  small  pattern ; mixed  gold  and  greenish  blue. 
Dado  of  cedar  about  4 ft.  6 in.  high,  wdth  narrow 
shelf  for  small  china,  &c.  Stonework  of  window 
and  recesses  decorated  with  bramble  foliage  in 
russet  green  on  the  stone  ground.  Floor,  oak 
parquet,  with  Indian  carpet.  Chimney-piece 
carried  up  and  coved  into  ceiling,  of  dark  walnut 
and  gold,  with  some  embroidery  on  velvet  panels. 
Cabinets  to  match. 

In  the  treatment  of  the  drawing-rooms  much 
must  naturally  depend  upon  the  light  and  aspect, 
the  special  uses  to  which  the  rooms  are  intended  to 
be  put,  and  any  special  objects  which  may  be  in- 
tended to  become  features  in  their  ultimate  finish. 
The  same  tones  of  colour  which  might  be  selected 
as  a ground  for  old  pictures  would  rarely  be  equally 
favourable  for  water-colour  drawings.  In  some 
rooms  the  repose  of  quiet  tones  is  demanded,  in 
others  light  and  cheerful  colouring  is  desirable ; 
and  whereas,  in  ordinary  London  houses,  any 
decoration  which  favours  the  lodgement  of  dust  is 
to  be  avoided,  this  condition  need  not  be  so  strictly 
enforced  in  the  country;  hence,  in  the  country, 
away  from  dirt  and  smoke,  wall  hangings,  whether 
of  silk,  tapestry,  or  other  stuff,  may  often  be  used, 
and  give  an  air  of  comfort  and  completeness  which 
cannot  be  obtained  with  mere  paperings,  beyond 
which,  there  is  a play  of  light  and  colour  in  a woven 
fabric,  hanging  to  the  wall,  very  different  from  the 
absolute  flatness  of  tone  resulting  from  paint,  or 
paper-hanging  pasted  to  the  surface.  This  fact 
has  led  some  manufacturers,  both  in  this  country 
and  in  France,  to  seek  to  produce  the  appearance 
and  effect  of  woven  fabrics,  by  various  methods  of 
relieving  or  embossing  the  surfaces  of  them  papers. 
Very  ingenious  and  clever  have  been  some  of  their 
reductions,  and  the  reproductions  of  ancient 
rocades,  cut  velvets,  &c.,  by  M.  Balin,  of  Paris, 
are  excellent  examples  of  what  enterprise  and 
skilful  handicraft  can  do.  It  is,  perhaps, 
unfair  to  exclude  from  consideration,  on  the 
mere  score  of  their  being  imitations,  papers  like 
these,  which  are  distinctly  decorative  and  agree- 
able. 

In  the  case  of  the  paper  imitations  or  reproduc- 
tions of  the  ancient  embossed  leathers,  they  must 
not  be  considered  as  mere  imitations,  because  the 
result  on  the  surface  is,  or  may  be  made,  the  same 
in  one  as  in  the  other,  for  it  is  quite  as  legitimate 
to  emboss  and  gild,  or  ornament,  the  surface  of 
thick  paper,  as  that  of  leather  or  any  other 
material. 

These  embossed  leather  papers,  with  their  rich 
tones,  the  slight  play  of  light  from  the  low  relief 
surfaces,  and  with  their  hard  varnished  surfaces, 
afford  an  excellent  wall  covering,  at  a cost  varying 
from  one-third  to  one-sixth  the  price  of  the 
leather.  They  are,  perhaps,  most  suitable  for 
libraries,  dining-rooms,  or  smoking-rooms,  but 
they  may  occasionally  be  used  in  drawing-room 
decoration  with  good  effect. 

Of  course,  with  money,  you  can  do  anything  ; 
but  I hold  you  may  also  make  your  rooms  quite  as 
beautiful,  quite  as  pleasant,  and  quite  as  artistic 
and  rpfined,  and,  perhaps,  a good  deal  more  ho rm- 
like,  with  limited  meau*’,  aud  at  small  cost,  This 
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];reseiit  age  of  luxury  is,  if  anything,  rather  a curse 
than  a help  to  true  art  feeling,  so  much  is  done  for 
show  and  effect,  and  so  little  from  the  real  love  of 
the  beauty  and  grace  of  real  art.  We  do  not  want 
museums,  we  want  homes.  There  are  innumerable 
ways  of  making  your  walls  beautiful  with  stamped 
leather,  damask,  and  silk,  and  tones  of  gold  and 
silver,  ivory  and  ebony.  Dark  blue  and  gold,  dark 
red  and  white,  grey  and  red,  chocolate  and  gold, 
all  look  well  when  harmoniously  arranged. 

At  South  Kensington,  in  the  refreshment-rooms, 
there  are  many  suggestions  for  interchange  of 
colour,  but  all  carried  out  utterly  regardless  of 
cost,  and  the  walls  are  much  too  overladen  and 
crowded  with  detail.  Another  decorative  treat- 
ment of  a small  drawing  or  music-room  would  be 
by  panelling  the  lower  portion  of  the  walls  with  a 
deal  dado,  delicately  painted  in  yellowish  j)ink  or 
blue,  and  covering  the  general  wall  surface  with  a 
golden-toned  paper,  arranged  in  panels  to  suit  the 
proportion  of  the  room,  with  painted  and  stencil 
arabesques  pattern  on  the  dividing  spaces ; the 
fi-ieze  treated  with  good  figure  or  ornamental 
<'urichinent  of  canvas  plaster,  or  papier  mache  in 
low  relief,  painted  white,  with  a groundwork  of 
reddish  gold  or  Bartolozzi  engraving  tint.  The 
floor  might  have  a border  of  light  ebony  and  maple 
or  boxwood  parquet,  with  a low-toned  Persian 
cai-pet  in  the  centre,  with  easy  lounges  or  divans 
all  round  the  room  for  rest  and  comfort,  the  centre 
space  being  left  clear  of  furniture,  so  as  to  allow 
(jf  ample  room  for  guests  passing  through  to  other 
rooms,  or  to  congregate  while  listening  to  song  or 
music  ; or  the  general  tone  of  the  wall  surface 
may  be  of  a bright  bluish  drab-coloured  pattern 
])apcr,  witli  a frieze  of  small  yellowish  diaper 
pattern,  the  woodwork  throughout  being  painted 
in  brigliter  tones  of  blue,  with  mouldings  and 
stencil  decoration  on  white,  like  Wedgwood  china. 

Tlie  examples  of  this  kind  of  treatment  which  I 
liave  seen  were  quiet  and  pleasing,  and  looked  ex- 
ceedingly well,  where  the  walls  were  lighted  up 
with  a few  water-colour  draAvings,  and  here  and 
tlu're  brackets  Avith  vases  of  deep  red  and  blue 
“ sidashed”  Chinese  porcelain.  There  are,  of  course, 
iinmcrous  other  Avays  of  treating  the  walls  of  a 
drawing-room  Avith  good  taste  and  pleasant 
vai  icty  and  brightness  of  colouring.  The  few  ex- 
am) .h's  1 hav(j  quoted  are  merely  suggestive  as 
giving  a fcAv  tyjjes  of  colouring  and  contrast.  In 
any  treatment  that  may  be  adopted,  let  it  be, 
ubovf*  all,  remembered  that  the  walls,  while 
bright  and  glowing  in  colour,  should  have  no 
•'faring  ])atterns  or  design,  Avhich  give  at  once,  to 
llm  I’fliic  itr-d  eye,  a feeling  of  discomfort  and  un- 
I'-'t , and  tend  materially  to  destroy  the  harmony 
of  till'  room. 


'I'lie  good  taste  and  agreeable  effect  of  the  rooi 
will  flcj.ciid  nimdi  upon  the  skill  Avith  which  tl 
Wall  surface  is  divided,  and  by  the  contrast  an 
arrangement  of  the  colouring  and  general  belong 
inn-  of  the  room.  “ The  most  harmonious  propoi 
tion  > may  easily  bo  destroyed  by  an  arrangement  « 
Avidl  ])aintings;  while,  on  the  other  hand,  th 
narrowest  and  most  inconvenient  spaces  may  ofte 
be  rendered  not  only  pleasing,  but  of  comfortab 
ami  donu'stie  aspect.  It  is  in  Pompeii  thi 
Ave  learn  more  es])fcially  to  appreciate  the  mag 
efteet  of  such  mode  of  adornment  to  AAmlls  wide' 
n,;d<cs  the  rooms  (almost  AAuthout  exceptic 


small)  appear  much  larger  and  more  elegant  than 
they  really  are.  In  this  character  of  decoration, 
the  ornamentation  becomes  substantial  by  the 
opposition  of  colours.  The  contrast  to  which  white 
is  placed  to  the  darker  tints  has  likewise  a magical 
effect,  causing  the  surface  of  the  wall  to  appear, 
as  it  were,  broken  through.  The  blue,  in  opposi- 
tion to  dark  red,  produces  the  illusion  of  aerial 
perspective,  throwing  back  the  actual  plane  of  the 
wall,  and  making  it  appear  to  retire  in  the  dis- 
tance.” 

All  kinds  of  tricky,  glaring  conceits  and  eccen- 
tricities in  colouring,  are  equally  wrong  in  house 
decoration  as  in  a lady’s  dress.  There  should  be, 
throughout,  grace  and  beauty  of  design  and  colour, 
and  quietness  and  repose  of  ornamentation.  The 
decorative  treatment  of  some  of  the  rooms  in  the 
Prince  of  Wales’s  Pavilion,  by  Messrs.  Gillow,  and 
of  some  of  the  rooms  in  other  houses  in  the  Street 
of  ISTations,  by  Messrs.  Jackson  and  Graham, 
Shoolbred,  Trollope,  and  other  decorators,  in  the 
late  Paris  Exhibition,  together  with  the  design  and 
execution  of  the  various  examples  of  furniture, 
were  especially  good  ; the  boudoir  of  the  Princess 
of  Wales,  by  Messrs.  GilloAv,  and  the  drawing- 
room in  one  of  the  smaller  houses,  being 
especially  noticeable  for  delicacy  of  colouring  and 
harmony  of  general  effect.  In  the  latter,  the 
walls  Avere  finished  in  soft,  delicate  tones  of  yeUoAV 
and  yellowish  pink,  the  AA-oodwork  being  tinted  a 
delicate  blue  colour  ; the  mantelpiece,  of  good  and 
characteristic  design,  being  set  off  by  tileAvork  of 
red  lustre  ware,  by  Mr.  De  Morgan  ; the  windows 
hung  with  light  curtains  of  Crete  muslin,  printed 
in  light  shades  of  yelloAV  pink  ; the  floor  covered 
with  Indian  matting,  and  Persian  rugs  of  exquisite 
design  and  colouring  scattered  over  it  here  and 
there  ; the  f urniture  of  satin  and  rose  woods,  with 
painted  and  inlaid  panels,  appropriate  and  good  in 
design,  but  eclectic  in  character, — all  gave  a plea- 
sant, home-like  air  of  comfort  and  suitability, 
combined  with  harmony,  and  elegance  of  general 
effect. 

In  decorating  a London  house,  you  must  bear 
in  mind  that  dark  papers  and  dark  hangings  absorb 
an  immense  amount  of  light,  and  that  you  can  do 
with  half  the  amount  of  candles  or  gas,  if  you 
keex3  to  a reasonably  light  tone  in  your  general 
decoration . 

A dining-room  must  have  gas,  I suppose,  but 
candles  or  lamps  should  be  used  in  draAving-rooms, 
as  softer  and  less  damaging  to  all  works  of  art.  A 
glass  candelabra  of  small  size,  so  as  not  to  obtrude 
itself,  in  the  centre  of  the  room,  a few  good 
sconces,  Avith  light  brass  rejjousse  backs  or  small 
Venetian  mirrors  at  the  back  to  reflect  the  light, 
fixed  here  and  there  to  the  walls,  aauU  be  found 
ample  for  general  lighting  purposes. 

And  here  let  me  say,  the  brass  gaseliers  noAv 
made  after  old  Jacobean  forms,  are  better  than  all 
the  pretentious  mediaeval  forms  that  have  been  so 
long  the  fashion.  Messrs.  Salviati  make  some 
pretty  Venetian  glass  sconces  and  lamps,  inexpen- 
sive, and  fairly  good. 

I shall  not  presume  to  set  forth  any  given  rules 
for  the  furniture  of  tbe  drawing-room.  This  must 
naturally,  in  a large  degree,  depend  upon,  as 
indeed,  practically,  does  every  other  room  in  the 
house,  the  good  taste  of  the  lady  of  the  house ; a 
drawing  - room  may  be  purely  eclectic  in  its 
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arrangement,  that  is  to  say,  works  of  almost  every 
period  of  art  may  be  here  collected,  provided  there 
be  a general  harmony  of  arrangement. 

Simple  cabinets,  like  the  little  J apanese  cabinet 
lent  me  by  Mr.  Graham,  valuable  inlaid  or 
mahogany  cabinets,  with  their  collections  of  valu- 
able works,  hric-d-hrac  armour,  jewellery,  rare 
china,  embroideries,  or  whatever  else  may  be  the 
fancy  of  the  o^viier,  may  well  find  a place  in  the 
drawing-room  of  the  house,  so  long  as  they  are 
I arranged  in  some  sort  of  careless  harmony  of 
grouping  and  colouring;  the  pleasant  and  judicious 
arrangement  of  these  rooms,  the  choice  of  form 
and  the  assortment  of  colouring,  so  as  to  make  up 
the  supreme  elegance  of  the  whole  put  together, 
^vill  make  all  the  difference  in  a cheerful  home-like  | 
room,  which  shall  not  only  be  handsome  and  beau- 
tiful, with  numerous  objects  of  art- work  of  every  j 
kind,  but  shall,  above  all,  look  as  if  it  is  arranged  | 
1 also  for  comfort  and  use.  We  do  not  want  draw-  i 
iiig-rooms  to  be  filled  with  stiff,  uncomfortable  : 
furniture,  nor  do  we  want  museums  in  Avhich  we 
I fear  to  wallc  or  move  about,  but  we  want  pleasant,  ' 
cheerful  rooms,  in  which  the  collection  of  furniture  , 
and  objects  of  art,  shall  all  tend  to  make  the  room  ' 
pleasant  and  habitable — not  a mere  show-room, 
from  which  the  coverings  are  to  be  removed  only 
on  some  grand  occasion.  The  fioor  may  be  painted, 
or  covered  with  India  matting,  with  good  coloured 
rugs  scattered  here  and  there  about  it ; the  chairs 
and  couches  should,  above  all,  be  comfortable  and 
easy;  and  even  as  the  thoughts  and  taste  of  the 
lady  occupant  are  given  to  the  careful  arrangement 
of  furniture,  to  show  off  to  the  best  advantage  a 
piece  of  tapestry,  a lacquered  cabinet,  to  jfiace  well 
porcelam  and  bronzes,  Persian  embroidery,  or 
Indian  brocade,  so  as  to  avoid  anachronisms,  so 
will  be  enhanced  the  cheerfulness,  grace,  and 
artistic  elegance  of  the  room ; for  it  must  be 
admitted  that  “the  anachronisms  between  two 
ill-assorted  pieces  of  furniture  may  be  as  offensive 
to  the  eye  as  between  the  scattered  parts  of  a 
complete  set  of  furniture ; the  finest  pieces  of 
armour  will  assume  the  look  of  old  iron,  accord- 
ing to  the  background  which  sets  them  off.” 
The  present  fashion  of  collecting  works  of  Oriental 
design  in  china  or  other  art  work,  so  far  assists 
even  the  uneducated,  as  their  especial  purity  of 
taste  and  brilliancy  of  colour  admit  of  their  bear- 
ing almost  every  contrast.  By  all  means  have 
works  of  all  kind  of  art  surrounding  you,  but 
depend  upon  it  your  enjoyment  of  them  will  be 
materially  increased,  if  they  are  carefully  arranged 
and  harjnoniously  set  out. 

The  exquisitely  beautiful  satin-wood  furniture  of 
Adam’s  style,  exhibited  in  the  boudoir  of  the 
Princess  of  Wales’s  Pavilion  at  Paris  by  Messrs. 
Gillow,  was,  to  my  mind,  an  example  of  exceed- 
ingly delicate  and  graceful  adaptation  of  eighteenth 
century  design  to  modern  furniture  ; the  panels  of 
the  various  pieces  formed  in  walnut-wood,  with 
ebony  inlaid,  and  laid  over  with  boxwood,  carved 
down  so  as  to  show  the  ebony  behind,  in  exquisite 
cameo-like  medallions  after  Flaxman,  the  delicate 
enrichments  and  ornamentation  of  gilt  lacquer- 
like character,  were  all  exquisite  in  design,  and 
marvellously  beautiful  in  workmanship. 

I am  indebted  to  Messrs.  Jackson  and  Graham 
for  the  loan  of  various  good  pieces  of  decora- 
tive furniture,  which  set  forth  some  of  the 


views  I have  expressed  as  to  simplicity  of 
form  and  design,  and  of  the  use  of  lacquer 
and  painted  decoration  in  panels.  Let  your 
drawing-room,  therefore,  be  filled  with  beautiful 
objects,  which  need  not  necessarily  be  expensive, 
comfortable  “ causeuse  ” and  divan  seats,  low 
tables  for  work  or  papers,  cases  for  books,  and 
cabinets  for  ornaments  and  china,  but  let  there  be 
no  eccentricities  or  conceits,  which  are  as  bad  in 
taste  in  furniture  and  decoration  as  they  are  in 
a lady’s  dress.  Let  everything  tend  to  make  the 
room  bright  and  cheerful,  home-like  and  artistic, 
witii  general  grace,  and  quietness  of  design  and 
colouring  throughout. 

In  most  London  houses  of  any  size  or  pretension, 
the  bedrooms  are,  in  a measure,  sacrificed,  as  re- 
gards height,  to  the  reception  rooms.  For  the  most 
part  the  best  Bedrooms,  and  these  are  on  the  second 
fioor  of  the  house,  are  rarely  more  than  ten  feet 
high,  and  sometimes  considerably  less,  while  the 
rooms  over  vary  from  seven  feet  six  inches  to  nine 
feet  in  total  height.  At  the  principal  fioor  of  bed- 
rooms, or  second  floor,  the  main  or  principal  stair- 
case ends,  as  a rule,  and  a dingy  back  staircase 
commences,  running  up  in  the  centre  of  the  house, 
obtaining  only  such  partial  light,  as  is  glimmered 
down  from  the  skylight  overhead.  In  the  bed- 
rooms, above  everything,  it  is  necessary  to  have  a 
cheerful,  homo -like  look.  Often  in  cases  of  illness 
we  have  to  live  in  these  rooms  for  days,  perhaps 
weeks  ; we  should  seek,  therefore,  at  all  events,  to 
make  them  as  pleasant  and  comfortable  as  possible. 
It  IS  hardly  necessary  to  suggest  that  it  is  most 
undesirable  to  have  heavy  curtains  or  hangings 
anywhere,  as  they  only  tend  to  make  the  room 
stuffy,  to  collect  dust  and  all  the  thousand  ills 
that  float  about  in  the  air  of  a London  bedj 
room,  which,  like  a flight  of  starlings  alarmed  by 
some  sudden  noise,  fly  away  on  the  first  touch,  and 
help  to  cover  everything  with  fluff  and  dust, 
adding  materially  to  the  unhealthiness  of  the 
room.  Beyond  all  this,  let  those  who  at  any  time 
have  been  compelled  through  illness  to  stay  long 
in  their  bedrooms,  tell  of  the  misery  and  restless- 
ness caused  by  the  perpetual  shaking  of  the  fringe 
or  valance  of  the  curtains  overhead,  which  with 
the  least  movement  nods  and  chatters  like  a collec- 
tion of  jackdaws  in  some  ancient  ruin.  The  old 
four-post  bed  is  now  almost  a thing  of  the  past. 
We  have  learnt  that  to  shut  ourselves  in  the 
limited  space  of  such  monstrosities,  by  close  hang- 
ings and  closed  tops  or  coverings,  means  not  only 
excluding  light,  which  may  not  be  desirable,  but 
air,  which  is  of  the  highest  importance ; for 
I remember,  to  secure  healthy  refreshing  rest  and 
I sleep,  it  is  of  the  highest  importance  that  there 
! shall  be  a proper  and  sufficient  supply  of  pure  air 
I during  the  hours  of  sleep,  so  that  our  morning 
j waking  may  not  find  us  feverish,  and  nauseated 
I by  the  continual  inhaling  of  impure  air;  and  this 
must  naturally  ensue  if  our  only  supply  is  limited 
to  the  space  inclosed  by  the  covering  and  hangings 
of  one  of  these  ancient  four-posters.  A bedroom 
should  be  essentially  clear  of  everything  that  can 
collect  or  hold  dust  in  any  form ; should  be  bright 
and  cheerful,  pleasantly  furnished,  not  with  the 
everlasting  heavy  mahogany  wardrobes  and  dingy- 
looking  chests  of  drawers,  but  with  light  and 
cheerful  furniture  of  good  and  simple  design,  in 
which  everything  shall  be  carefully  arranged  and 
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studied  for  use,  not  show.  The  good  taste  of  the 
lady  inhabitants  of  the  house  will  soon  add  to  the 
general  home  feeling  of  rest  and  comfort,  by  in- 
numerable knick-knacks.  I would  have  the  whole 
hoor  of  the  room  stained  and  varnished,  or 
jjainted,  and  strips  of  carpet,  matting,  or  rugs 
thrown  down  only  where  required  ; these  can  be 
taken  up  and  shaken  every  day  without  trouble, 
and  the  evil  of  fixed  carpets  thus  avoided.  If, 
however,  a carpet  must  be  laid  down,  let  it  on  no 
account  go  under  the  bed,  or  within  two  feet  of  the 
walls  ; the  spaces  under  the  bed  or  wall  furniture 
would  rarely  be  swept,  and  under  heavy  wardrobes 
and  chests  of  drawers  there  would  be  a gradual 
accumulation  of  dirt  and  dust,  until  such  times  as 
the  annual  general  turn-out  and  cleansing  takes 
place.  Canopies  over  beds,  and  the  old-fashioned 
system  of  hangings,  must  suggest  themselves  to 
all  of  us  as  being  unhealthy,  even  if  some  of  us 
think  they  may  be  comfortable.  Shut  closely  up 
at  night,  as  bedrooms  mostly  are,  we  want  as 
much  free  breathing  space  as  possible,  not  to  shut 
ourselves  in  with  heavy  canopies  and  closely 
drawn  bed  curtains.  Some  of  you,  who  may 
perhaps  disagree  with  my  views  about  canopies, 
will  perhaps  take  the  trouble  to  get  up  and  look  at 
tho  top  of  any  such  arrangement  in  your  own 
room.  I fancy  you  will  be  somewhat  startled 
by  what  you  will  see,  and  will  be  here- 
after more  inclined  to  do  without  such  dust- 
traps.  If  a room  be  carefully  decorated,  curtains 
are  much  better  away,  on  ground  of  health  as  well 
as  decoration.  If  you  insist  on  having  your  room 
made  quite  dark  at  night,  have  double  blinds  or 
shutters  ; a thick  green  tammy  or  tussock  silk 
blind  will  effectually  darken  any  window,  and 
materially  add  to  the  warmth  of  the  room. 

Depend  upon  it,  from  all  points  of  view — for  the 
sake  of  comfort,  health,  and  cleanliness — you  will 
find  it  infinitely  better  to  do  with  as  little  carpet 
and  drapery  in  London  bedrooms — indeed,  in  any 
bedroom — as  jjossible.  As  regards  the  walls  of 
bedrooms,  even  as  it  is  undesirable  to  cover  the 
whole  of  the  floor  with  carpet,  equally  undesirable 
is  it — from  all  points  of  view,  health,  light,  and 
decoration — to  cover  the  whole  walls  with  paper. 
As  a matter  of  health,  it  is  better  to  have  as  little 
niatei'ial  as  j)0ssible  that  will  absorb  and  retain  the 
too  often  impure  air  of  a bedroom ; as  a matter  of 
light,  it  is  desirable  to  have  a portion  of  the  wall, 
at  least,  of  some  light  general  tone,  even  if  the 
lower  portion  of  the  wall  be  papered  in  asomewhat 
dark  shade.  I have  seen  bedrooms  which  looked 
<:h(!(‘rful  and  pleasant  in  their  decoration  and 
g(‘iieral  appearance,  where  the  walls,  to  a height  of 
about  four  feet  from  the  floor,  had  a dado  of  manilla 
or  Indian  matting  stretched  close  to  the  wall,  and 
fix(‘d  top  and  bottom  with  a small  round  moulding, 
screwed  down,  so  as  to  bo  easily  removed  for 
(th'aning  behind  the  dado,  or  replacing  it,  when 
re(|uired,  with  now.  Above  this,  the  wall  was 
finished  with  a pleasant  light  paper  of  no  particular 
])attern,  so  that  you  could  not  bo  annoyed  at  night 
by  tliglds  of  birds  or  symmetrical  patterns  of  con- 
vc'iitional  primroses,  daisies,  or  fruit,  which  might 
in  any  way  suggest  a countless  and  never-ending 
jirocession  along  the  wails.  Any  pattern  or  design 
which  shows  prominently  any  set  pattern,  or  spots 
which  suggest,  a sum  of  multiplication,  or  which  in 
tli('  hnlf  light  of  night  or  early  morning,  might  be 


^ikely  to  fix  themselves  upon  the  tired  brain,  I: 
suggesting  all  kinds  of  weird  forms,  are  especially  |i 
to  be  avoided.  The  design  should  be  of  such  a |' 
description  that,  saving  as  regards  colour,  it  should  | i 
offer  no  specially  marked  pattern.  I have  seen  I . 
various  designs  for  papers  of  high  artistic  character,  ' 
but  in  which  flights  of  birds  or  rows  of  conventional 
flowers  stood  out  in  bold  relief,  suggesting  ideas  of 
counting,  or  dreaming  thoughts  of  restlessness,  } 
which,  to  an  over-tired  or  restless  brain,  soon  . 
brings  utter  wakefulness.  I see  no  reason,  how-  ' 
ever,  why  the  whole  wall  above  such  a dado  should  • 
not  be  tinted  or  coloured  in  distemper ; and,  ; 
although  I do  not,  for  a moment,  advocate  the 
imitation  of  Pompeian  work  in  English  houses,  we 
might  with  advantage  adopt  some  of  its  general 
and  very  effective  tones  of  colour  and  design  for  m 
bedroom  wall  and  ceiling  decoration.  I would  ' 
suggest  a dark  matting  dado  as  a base,  and  the  1 
remainder  of  the  wall  distempered  of  some 
grateful  soft  tint,  with  graceful  pattern  border 
and  frieze  stencilled  on,  and  here  and  there  t 
panels  formed  in  the  decoration,  with  inclosing  : | 
lines  of  bright  and  well-selected  colours,  where-  j 
in  might  be  enframed  looking-glasses,  and  ' i 
here  and  there  water-colours  or  photographs,  as  j 
forming  part  of  the  decoration  of  the  room,  but 
not  standing  out  of  it  in  any  too  prominent  manner. 

All  this  kind  of  work  can  be  treated  simply,  and  at  *| 
little  cost,  and  the  distemper  work  can  be  rubbed  >|l 
over  with  bread  crumb,  or  brushed  down,  and  so  iij 
easily  cleaned.  Any  such  scheme  of  distemper  4 
decoration,  not  necessarily  of  Pompeian  character,  1 
but  based  on  some  simple  and  harmonious  style  of  c 
decoration,  of  which  there  are  many  good  examples,  l 
surely  is  better  than  all  the  wall-papers  in  the  h 
world.  “Imagine,”  as  a writer  on  Pompeii  says, 

“ what  the  ruins  of  Pompeii  would  have  been, 
had  the  houses  been  lined  with  our  fashionable 
wallpapers.  We  may  form  some  idea  of  the  effect  1 
they  would  have  produced,  by  contemplating  a 
modern  dwelling  which  has  been  deserted  for  a 
few  months,  with  its  shabby  walls  hung  with 
tattered  strips,  of  tawdry  hangings.”  One  of  the  ^ 
prettiest  rooms  I remember  to  have  seen  was  - 
finished  in  soft  tones  of  distemper,  in  which  dark- 
grey,  red,  and  yellow  were  the  chief  colours  in  the 
decoration,  and  where  a broad  decorative  frieze 
under  the  ceiling  added  immensely  to  the  general  : 
effect. 

The  general  woodwork  of  the  doors,  windows,  .. 
and  skirtings  should  be  painted  in  some  plain  i 
colour,  to  harmonise  or  contrast  with  the  wall  de-  [ 
coration,  and  the  whole  varnished ; woodwork 
finished  in  this  way  can  be  easily  washed  or  cleaned,  ,, 
and  the  extra  expense  of  varnishing  will  be  save  in 
a few  years.  The  bedstead  should  be  of  brass  or  iron, 
the  furniture  of  light  wood,  varnished  or  polished ; : 

and,  now  that  good  printed  tiles  can  be  obtained  at 
small  expense,  they  may  be  used  in  washing  stands  I 
with  good  effect,  or  the  wall  above  might  be  lined  ' 
entirely  with  them  to  a height  of  two  or  three 
feet. 

There  are  now  so  many  really  good  designs  of 
wall-hangings,  of  subdued  and  harmonious  colour- 
ing, that  there  should  be  no  difficulty  in  selecting 
such  an  one.  It  is  well  to  remember  that  the 
greatest  artistic  skill  of  colouring  alone,  can  so 
graduate  all  the  various  colours  as  to  confuse  the 
eye,  without  attracting  it  to  any  given  portion  of 


JOUKNAL  OF  THE  SOCIETY  OF  ARTS,  October  15,  1880. 


881 


the  design,  and  that,  therefore,  it  is  far  safer  to 
trust  to  some  really  good  distemper  colour ; and 
this  should  and  may  well  be  of  such  an  absolutely 
undefined  shade,  that  you  hardly  know  what  to 
call  it.  A little  thought,  a little  study,  and  a little 
time  ^^’ill  be  well  spent  in  the  careful  furnishing 
and  decoration  of  the  sleeping  rooms  of  our  houses, 
so  they  may  be  healthy, 'cheerful,  and  comfortable. 

I need  scarcely  say  that  the  laws  of  health  require 
that  there  shall  be  ample  ventilation  in  all  the 
sleeping  rooms  of  the  house,  or  they  will  get  stuffy 
and  absolutely  unhealthy  at  night  when  shut  up, 
when  there  are  no  opening  and  shutting  of  doors 
and  windows  for  ingress  of  fresh  air,  and  no  fires 
for  egress  of  foul  air.  Fresh  air  must  be  brought 
in,  eitherby  the  ordinary  gratings  and  tubes  through 
the  outer  wall,  or  from  the  staircase  well — in  which 
there  is  generally  a fair  supply  of  fresh  air, 
although  not  always  of  the  purest  kind — by  means 
of  ventilators  over  the  doors.  All  this  kind  of 
practical  decoration  is  as  necessary  for  bodily 
health,  as  art  decoration  is  for  the  mental  enjoy- 
ment and  pleasure,  and  if  the  one  be  neglected,  the 
other  may  almost  as  well  be  left  undone. 

In  the  dreariness  of  London  houses,  nothing  has 
struck  me  as  so  utterly  cruel  as  the  additional 
dreariness  which  generally  pervades  the  rooms 
especially  devoted  to  children — the  nurseries  of  the 
house,  the  rooms  in  which  our  little  ones  spend  so 
large  a portion  of  their  early  lives ; and  yet  I 
know  of  no  rooms  which  should  be  made  more 
cheerful  and  more  beautiful  in  their  general 
appearance  than  these.  I do  not  mean  that  you 
are  to  put  expensive  cabinets,  rare  china,  or  even 
pictures  on  the  walls.  These  would  not  be  under- 
stood, and  would  naturally  help  to  the  discomfort 
of  the  little  inhabitants,  who  would  be  told  that 
they  must  not  play  or  romp,  for  fear  of  damaging 
them  in  some  way  or  other. 

While  the  furniture  should  bo  strong  and  useful, 
it  need  not  be  prison-like ; the  walls  need  not  be 
covered  with  some  monotonous  imitation  tile 
paper,  because  it  wears  better  than  another.  In 
the  windows  of  the  day  nursery,  there  should  be 
boxes  of  flowers,  in  which  buttercups  and  daisies, 
primroses  and  daffodils,  might  be  cultivated,  to 
teach  the  little  ones  of  the  country,  and  of  the 
nursery  rhymes  and  fairy  tales  they  love  so  Avell. 
A few  shillings  will  buy  bulbs  or  seeds  enough  to 
make  a constant  variety  from  spring- tide  to  winter, 
and  will  be  a constant  source  of  pleasure  for  little 
hands  to  tend,  and  weave  into  fairy  chains  and 
tresses  ; and  little  eyes  will  brighten  in  watching 
for  the  outburst  of  some  new  flower.  Let  the  walls 
be  papered  with  some  jjleasant  paper,  in  which  the 
colours  shall  be  bright  and  cheerful ; distemper  the 
upjjer  portion  of  the  room  for  health’s  sake,  and 
varnish  the  paper  if  you  please ; but  now-a-days, 
when  really  good  illustrations  are  generally,  and 
not  as  an  exception,  to  be  found  in  so  many  of  our 
monthly  and  weekly  publications,  why  not,  instead 
of  destroying  them,  cut  them  out,  or,  better  still, 
let  the  little  ones  do  so,  and  paper  them  over  the 
whole  of  the  lower  portion  of  the  room  ; a band 
of  colour  might  be  made  by  buying  some  of  the 
Christmas  books  which  Mr.  H.  S.  Marks,  R.A., 
Miss  Kate  Greenaway,  and  Mr.  Walter  Crane  have 
so  charmingly  and  artistically  illustrated,  and  by 
pasting  the  scenes  in  regular  order  and  procession, 
as  a kind  of  frieze,  under  the  upper  band  of  rlis- 


temper,  varnished  over  to  protect  from  dirt,  the 
stories  of  “ Jack  and  the  Bean  Stalk,”  Cinderella 
and  her  sisters,  of  the  numerous  beautiful  prin- 
cesses and  enchanted  princes,  and  a host  of  nursery 
rhymes  and  tales  which  have  been  so  well  illus- 
trated, may  thus  be  used  ; while  here  and  there,  as 
varnished  panels,  might  be  pasted  up  the  large 
Christmas  coloured  illustrations,  which  few  Christ- 
mas numbers  are  now  without.  Why  not  cover 
the  walls  of  the  nurseries  with  illustrations,  telling 
of  the  glories,  and,  if  you  please,  the  horrors  of 
w'ar,  teaching  peace  and  goodwill  by  illustrating 
the  antitype ; of  the  various  birds,  beasts,  and 
reptiles  that  went  into  the  ark ; of  flowers,  and  all 
other  things  which  are  bright  and  beautiful  ? Ah 
these  would  make  the  children’s  home  a bright  and 
cheery  spot,  and,  in  pleasant  guise,  teach  them 
many  things  better  than  all  the  lesson  books  in  the 
world. 

There  are  some  charming  papers  designed  by 
Mr.  Walter  Crane,  and  illustrating  some  of  the 
best  known  nursery  tales  and  rhymes,  which  are 
admirably  adapted  for  the  walls  of  day  nurseries, 
and  are  cheap  enough  to  be  frequently  changed. 
Do  not  have  hangings  of  any  sort  in  your  nur- 
series; they  only  breed  disease  and  dust.  The 
more  cheerful  and  gay  your  nursery  is,  believe  me, 
the  brighter  and  happier  will  your  children  be. 
In  the  night  nursery  the  walls  should  be  all  dis- 
tempered, so  as  to  be  cleaned  or  redone  at  small 
cost  at  frequent  intervals ; for  I am  quite  certain 
that  here,  above  all  things,  it  is  essential  to  wash 
out,  as  often  as  possible,  the  peculiar  bedroom 
atmosphere  which  must  cling,  in  a measure,  to  the 
generally  low  rooms  of  a London  upper  floor ; 
a simple  dark  shade  of  colour  will  offer  no  spots  or 
nightmare  effects,  to  drive  away  sleep,  or  disturb 
the  little  ones  in  their  times  of  feverish  unrest  or 
illness.  But  in  the  room  they  live  in,  there  is  no 
reason  why  the  “ writing  on  the  wall”  should  not 
be  the  earliest  teaching  of  all  that  is  beautiful  in 
nature,  art,  or  science ; and  by  the  illustrations  of 
fairy  lore  incline  the  thoughts  of  our  little  ones  to 
all  that  is  graceful  and  beautiful  in  imaginative 
faculties.  The  knowledge  thus  gained,  amid  the 
smoke  and  dinginess  of  a London  sky,  will  tend  to 
make  the  annual  change  to  the  country  or  seaside 
ten  times  more  enjoyable,  ten  times  more  instruc- 
tive. 

The  floors  of  the  rooms  should  be  stained  and 
varnished  or  painted  all  over,  and  a small  centre 
carpet  pinned  down  in  the  day  nursery,  so  as  to 
be  easily  taken  up  and  cleaned ; small  strips  of 
carpet  or  India  matting  laid  down  beside  the  beds 
will  be  amply  sufficient  in  the  night  nursery.  Let 
the  bedsteads  be  of  iron,  and  the  furniture  strong 
and  useful ; painted  or  stained  deal  will  be  found 
amply  sufficient,  and  is  at  the  same  time  light  and 
cheerful.  London  nurseries  are,  unfortunately, 
very  low,  and  unless  the  back  and  front  rooms 
communicate  by  large  folding  doors,  which  can 
be  thrown  open  with  the  windows — so  as  to  allow 
of  a thorough  current  of  air  to  sweeten  the  rooms, 
when  the  children  are  out  of  them — there  is  much 
difficulty  in  securing  good  and  proper  ventilation. 
Too  much  care  cannot  be  taken  to  obtain  this,  and 
large  open  gratings  fixed  over  the  doors,  and  com- 
municating with  the  staircase  landing,  with  Boyle’s 
ventilators  in  the  chimneys,  will  be  found  good 
and  effective  means  of  obtaining  a large  amount  of 
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artificial  ventilation.  No  pains  should  be  spared 
to  render  the  nurseries  of  the  house  as  cheerful 
and  ])retty  as  possible,  or  to  secure  ample  light 
and  thorough  ventilation. 

To  surround  our  little  ones  with  decoration  and 
everyday  objects,  in  which  there  shall  be  grace 
and  beauty  of  design  and  colour,  instead  of  the 
commonplace  and  vulgar  tawdriness  which  in  so 
many  homes  is  thought  good  enough  for  the 
nurseries,  will  imbue  them  with  a love  and  appre- 
ciative feeling  for  things  of  beauty  and  harmony 
of  form  and  colour  ; but  if  we  wish  to  have  healthy 
(;hildren,  we  must  have  healthy  homes ; and  in 
studying  how  best  to  decorate  the  walls,  do  not 
let  us  forget  that  it  is  first  of  all  imperative  that 
there  shall  be  no  overcrowding  of  the  generally 
low  rooms,  and  that  ample  light  and  pure  air  are 
essential  to  their  bodily  and  mental  health  and 
well-being. 

Those  who  value  good  servants  will  not  forget 
that  theii'  rooms  be  made  bright  and  cheerful,  and 
that,  if  possible,  in  one  room  in  the  basement  there 
shall  be  some  pleasant  corner,  where  rest  and 
change  may  be  got  after  the  daily  work  is  done. 
The  servants’  hall  or  sitting-room  should  not  be 
the  dingy  place  it  generally  is  ; let  it  be  papered 
with  some  cheerful  pattern  paper  of  pleasant 
colour;  let  the  floor  be  painted  and  varnished, 
with  a small  centre  carpet  or  matting,  and  the 
walls  hung  with  some  good  photographs  or  prints, 
which  are  now-a-days  to  be  obtained  at  small  cost ; 
put  boxes  of  flowers  in  the  windows,  and  let  the 
furniture  be  strong  and  serviceable,  but  not  prison- 
like. 

In  the  generally  dark  underground  passages  of 
London  houses,  it  is  difficult  to  do  anything  with 
the  walls  to  make  them  clean  and  light,  unless  the 
whole  surface  is  covered  with  white  Dutch  tiles ; 
but  this  of  course  is  expensive,  and  cannot  always 
be  done,  especially  when  the  house  is  held  for  the 
usual  short  term,  on  lease  or  agreement.  The 
upper  portion  of  the  walls  may  be  distempered, 
and  the  lower  portion  painted  to  a height  of,  say 
five  feet  from  the  floor,  so  as  to  be  easily  cleaned. 
Th(!  servants’  bedrooms  should  all  be  distempered, 
and  the  floors  painted  all  over.  The  rooms 
throughout  should  be  thoroughly  ventilated  by 
some  such  system  as  that  recommended  for  the 
uui\sei-i('s,  and  every  means  taken  to  render  them 
light,  airy,  and  cheerful. 

Ill  Ilio  bedrooms  of  a London  house,  which,  as 
a mb',  are  sacrificed  in  height  to  the  reception- 
rooms  below,  it  is  desirable  to  utilise  every  corner 
ami  recess  without  filling  the  rooms  with  heavy 
and  incouveuieiit  furniture.  And  although  the 
wardrobes  of  the  present  day  may  combine  in 
Iheinselves  many  conveniences,  they,  as  a rule,  are 
lumbering  and  unwieldy,  and  occupy  far  too  much 
space  in  the  limited  area  of  thoroom,  besides  which 
tlicy  are  necessarily  expensive  articles  of  furniture. 
T Avould  suggest  that  the  recesses  formed  by  the 
lire]diices  should,  in  part  at  least,  be  filled  in  with 
good  hanging  closets,  which  can  be  screwed  to  the 
walls  and  removed  at  will.  These  might  be  made 
1o  go  u])  cpiite  to  the  ceiling,  by  which  arrangement 
no  spaces,  such  as  those  formed  by  tops  of  ward- 
robes, V ould  be  left  to  harbour  and  accumulate  dust 
and  dirt.  The  top  portion  might  be  arranged  with 
shelves,  whereon  could  be  stowed  away  articles  of 
dress  not  unmediately  required.  The  middle  space 


could  be  fitted  with  hooks  and  rails,  on  which  tod 
hang  dresses  and  other  articles  of  a lady’s  belong- 1 
ings ; the  lower  portion  being  fitted  with  sliding  | 
shelves  and  drawers,  for  caps  and  bonnets,  and  the  ^ 
whole  enclosed  in  folding  doors  in  two  heights,  the! 
lower  panels  of  which  might  be  fitted  with  plate-| 
glass,  which  is  a necessary  element  in  the  room.b 
All  this  work  can  very  well  be  done  in  good  sound 
deal  without  any  frittering  away  of  detail  or  orna- 
mentation, which  are  utterly  unnecessary  and  out 
of  place,  and  the  whole  painted  in  some  shade  of 
colour  to  harmonise  with  the  decoration  of  the 
room.  Naturally,  chests  of  drawers  are  required, 
but  these  should  stand  up  well  above  the  floor  on 
strong  or  plainly  turned  legs,  so  as  to  bo  easily 
removable,  and  to  allow  of  the  space  under  being 
thoroughly  cleaned  and  dusted.  The  dressing- 
table  should  have  nests  of  convenient  drawers  on 
either  side  of  the  lower  portion,  while  enclosing 
cupboards  might  be  arranged  on  either  side  of  the 
swinging  glass,  for  gloves  or  jewellery.  But  above 
all,  the  mere  furniture  of  the  room,  whether  it  be 
of  painted  deal  or  inlaid  satinwood,  should  be 
perfectly  simple  in  design,  made  for  use  and  not 
for  show,  and  free  from  the  expensive  trimmings  of 
unnecessary  carving,  and  rows  of  tiny  ballusters, 
which  are  not  only  bad  in  taste,  but  must  be 
terrible  to  those  who,  in  times  of  sickness  and 
suffering,  are  naturally  led  by  distorted  imagina- 
tion to  think  them  wearisome  and  countless.  If 
the  panels  are  to  be  decorated  at  all,  let  them  be 
done  with  some  pleasant  drawing  in  monotone  or 
deeper  enrichment,  which  shall  not  suggest  spotti- 
ness and  crudeness  to  those  who  have  to  lie  long 
hours  and  look  upon  them. 

In  the  windows  might  be  arranged  plain  deal 
boxes,  fitted  as  ottomans,  in  which  to  stow  away 
articles  of  dress,  with  soft  and  luxuriously  stufted 
seats  and  backs,  that  would  in  themselves  suggest 
rest  and  quiet.  I cannot  in  any  way  agree  with 
the  fashion  which  is  endeavouring  to  revive  the 
heavy  wood  bedsteads  of  our  ancestors,  whether 
with  or  without  the  heavy  posts  and  top  super- 
structure. To  my  mind,  nothing  can  be  better  or 
more  cleanly  than  the  painted  iron  or  brass  bed- 
steads, with  perhaps  some  light  hangings,  cheer-  j 
ful,  yet  subdued  in  colour.  Messrs.  Morris  and| 
Co.  have  been  good  enough  to  send  me  this  evening! 
a variety  of  patterns  of  printed  cottons,  and  cotton  | 
tapestries,  good  in  design  and  colour,  and  exceed-  I 
ingly  moderate  in  price.  If  these  be  too  sombre  I 
to  your  taste,  I would  suggest  that,  instead  of  the! 
more  expensive  hangings,  you  should  endeavour  to 
buy  some  of  those  printed  Indian  cottons,  called 
“ sambars,”  which  will  give  you  as  much  colouring 
as  you  please,  at  a moderate  cost,  or  some  of  tbo 
Indian  silks  with  cotton  back,  which  can,  now-n- 
days,  be  bought  for  something  less  than  2s.  a yard. 

As  I have  said  before,  avoid  carpeting  the  whole 
of  your  room,  but  paint  the  whole  floor  all  over,  of 
some  dark  shade  of  colour,  and  put  down  mats  or 
rugs  only  where  required.  I am  quite  sure  that 
this  arrangement  will  decrease  the  stuffiness,  and 
add  much  to  the  healthiness  of  a London  bedroom, 
and  I am  sure  you  will  accept  as  unanswerable  the 
fact  that  everything  that  harbours  dirt  or  dust,  or 
tends  to  prevent  the  thorough  circulation  of  air 
during  the  long  hours  of  night,  when  the  room  is 
necessarily  shut  up,  will  be  in  every  sense  unde- 
sirable. The  blinds  of  a bedroom  should  be  of 
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some  soft- toned  colour,  and  not  the  vivid  staring 
white  and  yellow  to  which  we  are  so  accustomed. 
I need  not  dwell  further  on  this  portion  of  my 
subject,  as  the  cheerfulness  and  comfort  of  a bed- 
room is  quite  as  much  dependent  upon  the  graceful 
taste  of  arrangement  of  the  ladies  of  the  house,  as 
upon  the  upholstery  and  fittings  with  which  it  is 
furnished. 

It  is  impossible,  within  the  limits  of  a few  short 
lectures,  to  treat  in  any  way  but  cursorily  of  a 
subject  so  large  as  that  I have  been  addressing 
you  upon,  or  to  speak  of  the  hundred-and-one 
small  items  which  all  tend  to  make  up  the 
harmonious  whole  of  a well  furnished  house. 

In  my  next  and  last  lecture,  I shall  endeavour 
to  treat  generally  of  the  ordinary  articles  of 
domestic  use. 

In  decoration  and  furniture,  it  is  above  all 
desirable  to  avoid  all  eccentricity  and  seeming 
quaintness  in  design,  with  no  particular  use  or 
object,  to  take  care  that  everything  in  furniture 
shall  be  strong,  serviceable,  and  fitting  for  its 
particular  use,  and  to  remember  that  elaboration 
and  expense  are  really  unnecessary  elements  in  the 
furnishing  of  a house,  as  in  dress  and  decoration. 


MISCELLANEOUS. 


DOMESTIC  ECONOMY. 

Extracts  from  the  Reports  of  Her  Majesty’s  Ix- 
SPECTORS  of  Schools  for  the  Year  1879,  showing 
THE  Progress  made  in  Instruction  in  Domestic 
Economy. 

“ Domestic  economy  has  been  taught  in  49  schools,  but 
generally  in  a perfunctory  and  valueless  manner.  Here 
and  there  schools  have  availed  themselves  of  the  lectures 
«iven  in  their  neighbourhood  by  teachers  from  South 
Kensington,  with  good,  though  I fear  transient,  results. 
In  one  school  only  in  the  district  is  practice  in  simple 
cookery  for  the  elder  girls  an  established  part  of  the 
school  curriculum.  The  arrangements  there  are  so 
simple,  economical,  and  effective,  that  I wonder  that  the 
example  has  not  been  generally  followed  in  country 
schools.” — Mr.  CoLviLL,  Inspector,  Shrewsbuiy  Dis- 
tfict  of  Shropsliire,  p.  242. 


‘ ‘ The  Stokesay  Cooking  School  is  carried  on  in  the 
master's  kitchen  three  days  in  the  week  for  three  hours 
in  the  afternoon.  Tlie  girls  of  the  first  and  second 
classes  who  are  old  enough,  two  at  a time,  are  instructed 
in  the  cooking  of  plain  dishes,  such  as  meat  pies,  Irish 
stews,  broth,  rice,  sago,  and  Oswego  puddings.  See.,  by 
a mistress,  whose  duties  also  include  teaching  sewing 
occasionally,  and  attendance  on  the  master.  Her 
remuneration  for  these  services  arc  her  rooms  rent  free 
and  ^12  a year.  The  apparatus  used  is  of  the  simplest 
description,  including  merely  the  utensils,  fireplace,  and 
oven  usually  found  in  any  good  cottage  kitchen.  I 
attribute  the  success  which  has  certainly  attended  the 
scheme  during  the  last  20  years  mainly  to  the  modesty 
of  the  end  aimed  at,  which  has  been  to  give  the  girls 
some  knowledge  of  economy  likely  to  be  useful  to  them 
hereafter  as  wives  and  mothers  of  families,  and  believe 
that  had  we  a.spired  to  making  them  finished  servants 
we  should  have  failed.  The  materials  used  in  cooking 
are  all  carefully  weighed  and  entered  in  a book,  kept  by 
the  girls  them.selves  ; and  they  are  frequently  examined 
riva  voce  on  the  process  of  making  particular  dishes. 
The  food  is  sent  to  the  sick  and  aged  in  the  parish,  and 


carried  to  them  by  the  children  who  live  in  their  neigh- 
bourhood, and  the  funds  are  supplied  from  the  offertory 
in  the  church.  The  system  has  taken  such  firm  root 
that  there  is  no  difficulty  in  carrying  it  out,  and  I am 
satisfied  that  it  has  done  substantial  good,  by  giving  a 
practical  direction  to  the  girls’  work,  and  in  this  opinion 
I am  confirmed  by  those  who  have  been  at  the  trouble 
to  look  into  it.  I find  that  the  average  cost  of  each  dish 
has  been  about  4^d.,  exclusive  of  the  price  of  fuel.” — 
Rev.  J.  D.  La  Touche,  Stokesay  Vicarage,  Shrewsbury 
District,  p.  244. 


‘ ‘ Domestic  economy  is  very  frequently  pure  waste  of 
time.  It  is  a pity  that,  by  a rule  framed  with  a very 
commendable  object  (alas,  too  httle  realised  !),  girls  are 
obfiged  to  be  presented  in  domestic  economy  if  they 
take  up  special  subjects  at  all.  In  mixed  schools  the 
rule  causes  a good  deal  of  trouble,  especially  when  they 
are  under  a master,  and  the  results  of  the  teaching  are 
seldom  at  all  satisfactory.  The  answers  are  generally 
dry  and  meagre,  or  absurd.  If  all  the  children  pre- 
sented in  special  subjects  in  the  same  school  were 
allowed  to  take  the  same  subjects  without  any  restric- 
tion, there  would  be  a better  chance  of  something  being 
properly  learnt.” — Mr.  Currey,  Inspector,  County  of 
Northampton,  p.  261. 


“ Undoubtedly  the  most  important,  and,  with  few  ex- 
ceptions, the  worst  taught,  is  domestic  economy.  From 
the  group  of  cooks  I select  girls  at  random,  and  give 
them  certain  dishes  to  prepare  for  me,  taken  from  a list 
of  some  24  or  30  with  which  they  are  familiar,  generally 
adding  a few  common  ones  not  doAvn  on  their  list.  From 
the  next  group  I tell  off  girls  to  wash,  iron,  clean 
grates,  lay  fires,  polish  candlesticks,  and  so  forth ; while 
the  last  make  jellies,  beef  tea,  &c.,  for  sick  people,  or 
reckon  up  the  expense  c f the  articles  required  for  the 
other  groups,  &c.  The  sight  of  their  bright  eager  faces 
and  evident  keen  enjoyment  of  their  work  is  not  easily 
forgotten,  and  forms  a marked  contrast  to  the  perplexed 
and  bored  look  one  too  often  sees.  In  addition  to  the 
practical  text,  each  girl  also  answers  a few  questions 
on  paper.  I am  glad  to  say  that  several  schools 
in  the  borough  of  Wakefield  send  the  older  girls  to 
practical  cookery  lessons  given  at  the  invalid’s  kitchen, 
under  the  auspices  of  the  Wakefield  branch  of  the  York- 
shire Ladies’  Council  of  Education,  but  the  great  draw- 
back to  this  appears  to  be  the  munber  who  attend,  and 
the  difficulty  of  securing  enough  attention  and  practice 
for  each  member  of  the  class.  I hope  by  the  time  your 
Lordships  receive  the  next  report  on  this  district  that 
every  town  or  group  of  schools  will  possess  at  least  one 
common  kitchen,  and  that  the  members  of  School  Boards 
will  think  a room  provided  with  a simple  stove  and  the 
few  common  requisites  for  cottage  cookery,  as  well 
worthy  of  attention  as  a handsome  fagade  or  a more 
pretentious  higher  Board  school.” — Mr.  Dibben,  In- 
spector, Wakefield  District,  pp.  277-8. 

‘ • The  answers  in  domestic  economy  are,  for  the  most 
part,  very  poor.” — Mr.  Helps,  Inspector,  Chelmsford 
District,  p.  300. 


‘ ‘ Economy  has  been  taken  in  girls’  schools  with  success. 
Some  of  the  manuals  in  use  have  been  compiled  by 
persons  who  knew  what  they  were  writing  about,  and 
a result  has  been  that  teachers  and  children  have  been 
interested  in  the  subject.  In  Exeter,  lectures  on  cook- 
ing, given  by  lecturers  from  the  Training  School  at 
South  Kensington,  have  been  attended  by  teachers, 
pupil -teachers,  and  children.” — Mr.  Howard,  Inspector, 
East  Devon  and  part  of  Dorset  District,  p.  305. 


“ The  cookery  classes  maintained  by  the  Board  appear 
to  be  doing  good  service  ; but  very  few  of  the  voluntary 
schools  avail  themselves  of  them.  Mistresses  grudge 
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the  time,  aud  think  the  walk  through  the  streets  dis- 
organises the  girls.” — Mr.  Monceeiff, Inspector,  Bristol 
District,  p.  338. 

This  is  not  a knowledge  only  of  certain  recipes,  which 
at  first  seemed  the  notion  of  many  teachers.  The  object 
sliould  be  to  teach  it  as  a science,  something  based  on 
principles  ; to  teach  the  reasons  why  this  or  that  method 
is  adopted,  and  how  deducible  from  certain  laws  of 
nature.  I am  afraid  it  is  sometimes  taken  up  as  a blind. 
Tlie  girls  must  take  up  this  subject  first,  if  any,  but  the 
teacher  prefers  “literature,”  hence  they  are  presented 
in  domestic  economy  and  all  fail,  and  then,  the  condi- 
tions having  been  satisfied,  are  presented  and  pass  in 
literature.  If  it  be  intended  to  adhere  to  the  rule  that 
domestic  economy  must  be  the  first  subject  taught  to 
girls,  then  the  grant  on  passing  in  any  other  subject 
should  be  made  dependent  on  passing  in  this.  Other- 
■wdse  it  will  often  be  taken  up  as  a sham  subject.”— Mr. 
Pexxetiioexe,  Inspector,  Northumberland  District, 
j).  367. 

“Domestic  economy  is,  perhaps,  the  most  important  of 
all  the  subjects  of  secular  instruction  included  in  the 
same  Fourth  Schedule,  if  it  could  be  taught  to  children ; 
but  its  actual  position  in  schools  is  very  much  the  same 
as  that  occupied  by  “literature,”  and  for  the  same 
reason.  The  best  answers  to  questions  on  this  subject 
which  I have  read  were  almost  verbatim  reproductions 
of  passages  in  a manual  which  the  class  had  to  learn ; 
l)ut,  imfortunately,  the  interchange  of  the  two  words 
“infection”  and  “contagion”  showed  that  the  girls 
did  not  know  the  meaning  of  the  words  which  they 
were  using.  In  another  school  the  answers  given  by 
one  set  of  children  were,  with  scarcely  an  exception,  as 
absurd  as  the  following  ones  : — “ Infections  are  brought 
on  by  bad  smells  such  as  smallpox  measels  scarlet  fever 
Glass  pox  SCthey  are  brought  on  by  bad  drainerges  suers, 
tliey  must  be  well  ventolated.”  “ Infection  disease  are 
oaught  by  touching  such  as  charcoal  chlorid  of  lime, 
cV:C.”  “ Measles  Feaver  ....  are  called  disinfiction- 
ous  because  they  are  catching.”  “Fainted.  If  a 
]K,Tson  as  fainted  take  her  out  in  the  open  air  lay  her 
down  with  her  head.  And  do  the  clothing  round  the 
nock  and  dashed  cold  water  the  face  and  hand  and  put 
smelling  saults  to  her  nose.”  The  children  in  a third 
sr-hool  wrote  answers  as  follows  : — “ Degestion  is  paines 
in  the  head,  paines  in  the  stom-ach bad  tempers.”  “From 
digestion  comes  consumption,  information  head  ache  neu- 
ralgia.” I myself  know  nothing  about  the  “culinary  treat- 
ment of  food”  (Domestic  Economy,  Second  Branch, 
'I'liird  Stage),  but  by  the  help  of  a friend  who  does,  and 
who  has  been  for  years  studying  by  daily  experiment  how 
to  cook  in  the  best  way  the  simple  materials  on  which 
j)0(u-  families  chiefly  live,  simple  questions  of  a very 
])ractical  character  have  been  put  to  girls  who  are  sup- 
])oscd  to  have  had  special  instructions  in  this  part  of  the 
subject.  1 need  hardly  say  that  these  question  have 
never  been  answered,  although  elaborate  paragraphs 
have  hecn  written  out  about  nitrogenous  and  carbon- 
aceous foods.  The  attempts,  to  say  anything  about  the 
])ractical  operations  in  which  a cook  is  concerned,  seem 
tome  to  be  in  general  nothing  more  than  imperfect 
reproductions  of  recipes  which  have  been  conunitted  to 
mcnior}'  by  the  children,  but  so  forgotten  or  jumbled 
together  ns  to  be  unintelligible  and  useless.  When 
children  ])i'oposo  to  make  meat  puddings  without  either 
meat  or  flour,  or  to  boil  potatoes  without  water,  there 
Clin  bi>  no  doubt  that  they  are  trusting  entirely  to 
m«  Tuory  in  their  attempts  to  say  something  about 
luattf'rs  with  which  they  arc  not  practically  very 
familiar,  and  get  bewildered  in  doing  so.  I am  notataU 
suqmsed  that  girls  attending  elementary  schools  make 
mistakes  in  what  tliey  say  or  write  about  the  practical 
duties  of  cooks  or  nurses,  which  can  be  efficiently  per- 
formed only  by  those  who,  having  been  first  taught 
how  to  observe,  have  had  ample  experience  in  using  this 


acquired  power ; but  if  children  have  had  that  amount 
of  real  education  which  I am  contending  for,  and  which 
well  ordered  schools  are  quite  capable  of  giving,  I am 
quite  sure  that  they  will  avoid  phraseology  which  they 
do  not  understand,  and  will  express  their  thoughts  on 
any  subj  ect  in  their  own  plain  language.  ’ ’ — Mr.  Stewaet, 
Inspector,  Metropolitan  District  of  Greenwich,  pp. 
394-5. 


“ Domestic  economy  is  a most  useful  subject  if  well 
taught,  but  if,  as  is  so  often  the  case,  the  teacher  is  but 
one  chapter  ahead  of  the  class  in  the  text-book  used,  no 
possible  good  can  arise  from  its  study,  and  I wish  girls’ 
schools  were  not  obliged  to  take  it.” — Mr.  Wilkinson, 
Inspector,  Lichfield  District,  p.  453. 


COEEESPONDENCE. 


CONTRASTING  COLOURS. 

In  the  fourth  Cantor  Lecture,  by  Mr.  Edis,  on  “ The 
Decoration  and  Furniture  of  Houses,”  occurs  the  follow- 
ing passage  {Journal^  p.  867)  : — 

“ As  regards  colours,  bear  in  mind  that  pure  red  is  a 
perfect  contrast  to  pure  green,  pure  yellow  to  purple, 
and  blue  to  orange.  Many  of  you  understand  the  har- 
monious grouping  of  colours,  but  few  study  the 
causes.” 

The  last  sentence  is  undoubtedly  true,  but  the  causes 
should  be  studied  from  nature,  and  intelligently,  not 
from  erroneous  and  misleading  text  - books.  The 
colours  which  Mr.  Edis  here  assumes,  in  accord- 
ance with  Field’s  fanciful  theory,  to  be  perfect  con- 
trasts (that  is  to  say,  perfectly  complementary  to 
each  other,  so  that  their  mean  colour  is  a neutral 
grey),  are  not  so,  in  fact.  The  mean  colour  between 
pure  red  and  pure  green  is  not  grey  at  aU,  but  olive 
green,  a shade  of  yellow.  The  mean  between  pure 
yellow  and  purple,  and  also  that  between  pure  blue  and 
orange,  are  both  reddish  greys.  Nothing  is  easier  than 
to  show,  by  the  most  unexceptionable  evidence,  that  the 
true  complementary  of  pure  red  (such  as  that  of  scarlet 
vermilion)  is  the  beautiful  clear  seagreen  of  fresh 
verdigris,  which  contains  as  much  blue  as  green. 
The  true  complementary  of  pure  green  (best  repre- 
sented by  the  pigment  called  “ viridian,”  or  by 
a thick  wash  of  “ emerald  green  ”)  is  clear  pink,  con- 
taining as  much  blue  as  red — the  pink  of  the  best  “ rose 
madder”  is  hardly  blue  enough.  The  true  comple- 
mentary of  pure  blue,  such  as  that  of  ultramarine  or 
French  blue,  is  a pure  yellow,  like  that  of  the  pigment 
known  as  “ permanent  yellow  ” — that  of  king’s  yellow 
approaches  too  near  to  orange.  The  eye  immediately 
recognises  the  superiority  of  these  contrasts  to  those  of 
Field’s  theory,  and  their  correctness  may  be  tested 
either  on  a rotating  disc,  or  by  the  method  of  reflection 
and  transmission  by  means  of  a slip  of  polished  glass. 

It  is  much  to  be  lamented  that  the  Department  of 
Science  and  Art  still  allows  the  use  of  the  manual  and 
diagrams  prepared  on  Field’s  exploded  system  to  be 
used  in  the  schools  of  art,  and  even  to  form  a subject 
for  examination,  whilst  simple  natural  truths  about  the 
colour  sensations  are  ignored,  and  the  intelligent  study 
of  one  of  the  most  beautiful  branches  of  science,  which 
is  also  most  useful  to  art,  is  quite  neglected;  regarded 
perhaps  as  too  scientific  for  the  art  classes,  and  too 
artistic  for  the  science  classes.  W.  Benson. 


MEMEESS’  SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  now  due. 
Cheques  or  Post-office  orders  for  the  above  should 
be  made  payable  to  H.  T.  Wood,  or  order,  crossed 
“ Coutts  and  Co.” 
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AU  communications  for  the  Society  should  he  addressed  to  the  Secretary 
J ohn-streetf  Adelphif  London,  W.G. 


PEOCEEDINGS  OP  THE  SOCIETY. 

o 

BAERY’S  PICTURES. 

During  the  recess,  the  series  of  pictures  by  James 
BaiTY*,  E.A.,  in  the  Great  Room  of  the  Society, 
have  been  cleaned,  and  a private  view  of  them  will 
be  held  on  Monday,  October  25th,  from  2 to  5 p.m. 

Members  will  be  admitted  on  signing  their 
names. 


CAKTOR  LECTURES. 

THE  DECOEATIOX  AXD  FURNITURE  OF 
TOWN  HOUSES. 

By  Robert  W.  Edis,  F.S.A. 

{The  right  of  reproducing  these  lectures  is  nserved.) 

Lecture  VI.— Delivered  Monday,  May  11. 

General  Articles  of  Domestic  Use. 

In  this,  my  last  lecture,  I propose  to  speak  | 
generally  of  the  many  articles  of  domestic  use  I 
which  are  essential  in  the  furnishing  of  a house,  I 
and  which  should,  as  far  as  possible,  be  as  much  I 
examples  of  good  taste  in  design,  and  of  beauty 
of  form  and  colouring,  as  the  more  important 
works  of  decoration  and  furniture ; nor  can  I see 
any  reason  why  every  little  piece  of  pottery, 
porcelain,  glass,  plate,  bronze,  iron,  or  other  work, 
however  humble  in  itself,  should  not  be  essentially 
artistic  and  pleasant  in  form,  instead  of  being,  as 
it  generally  is,  essentially  ugly  and  commonplace. 

I see  no  real  reason  why  everything  that  is  made 
should  not  be  beautiful  in  itself,  or  why  the  general 
articles  of  domestic  use,  in  our  day  and  generation, 
should  not  be  quite  as  beautiful,  and  quite  as  good 
in  artistic  treatment,  as  any  of  those  in  the  best 
periods  of  ancient  art. 

I am  quite  aw'are  that  at  present  it  would  be 
quite  impossible  to  realise  any  such  hope,  as  the 
public  taste,  in  most  matters  pertaining  to  art, 
is  only  in  a transition  state,  and  is  only  gradually 
being  improved  and  educated,  by  the  examples  of 
good  art  which  are  to  be  found  in  the  innumer- 
able collections,  jiublic  and  private ; and  thus  it  is 
willing  to  accept,  almost  Avithout  a protest,  or  in- 
deed to  prefer,  grotesque  forms  or  shapes,  in  which 
mere  novelty  and  eccentricities  are  their  only  re- 
commendation. It  cannot,  therefore,  be  wondered 
at  that  manufacturers  of  all  kinds  are  willing  to 
pander  to  this  false  taste  and  vulgarity,  as  a mere 


matter  of  trade  profit  and  advantage;  we  can  only 
hope  that,  as  the  public  become  more  educated  in 
art  matters,  by  constantly  being  brought  into 
association  with  examples  of  ancient  art,  not  only 
in  the  elaborate  types  of  decorative  art  and  furni- 
ture, but  in  the  commonest  objects  of  daily  life 
and  use,  they  will  gradually  learn  to  distinguish 
things  beautiful  and  true  from  those  essentially 
ugly,  commonplace,  and  false. 

Until  there  is  a demand  for  better  taste  in 
ordinary  things,  we  can  hardly  expect  that  the 
manufacturers  themselves  will  go  out  of  their  way 
to  provide  it,  but  will  content  themselves  with 
pandering  to  the  perverse  fashion  of  the  day,  and 
to  the  insane  and  vulgar  striving  after  mere 
novelty  and  eccentricity  of  design  and  form.  So 
long  as  people  of  wealth  and  supposed  good  taste 
are  content  to  people  their  rooms  with  porcelain 
monkeys,  pug  dogs,  cats,  and  birds,  and  other 
monstrosities  of  similar  kind,  we  can  hardly  expect 
manufacturers  to  attempt  to  guide  them  into  more 
sober  and  less  expensive  tastes. 

There  is  no  real  reason  why  simplicity  and  grace 
of  form  should  be  more  difficult  to  obtain  in 
pottery,  china,  glass,  and  other  objects  of  daily 
domestic  use,  than  the  extraordinary  productions 
which  are  offered  for  sale  in  almost  every  china, 
glass,  or  other  shop,  excejjt  that  the  latter  are  more 
profitable  to  the  maker,  and  require  less  thought 
and  study  at  the  hands  of  mere  manufacturing 
designers.  I was  told,  a few  days  ago,  by  an 
eminent  manufacturer,  that  he  was  obliged  to  pro- 
duce for  the  million,  and  that  he  could  not  live  if  he 
did  not  do  as  other  makers  did,  provide  the  articles 
of  form,  and  shape,  and  colour  which  I con- 
demned, and  that  mere  good  artistic  designs  did 
not  pay.  I could  only  answer  that  there  are  one 
or  two  artist  tradesmen  who  do  make  it  pay  to  sell 
oidy  good  things ; and  that  in  the  time  when 
Messrs.  Wedgwood  employed  Flaxman,  all  their 
designs  in  pottery  and  china  were  good  in  form 
and  ornan\cnt,  from  the  most  elaborate  vase  to  the 
humVilest  plate  or  cup.  What  beauty  can  there  be 
in  bulbous  vases,  supported  by  primroses  and  cow- 
slips, the  roots  of  which  are  matted  together  to 
form  the  feet?  or  in  the  hosts  of  objects  in 
pottery,  glass,  or  porcelain,  of  similar  character,  in 
which  the  design  is  contorted  into  all  kinds  of 
extravagant  forms  and  shapes  ? 

It  is  satisfactory  to  notice  that  many  of  the  best 
potters  and  glass-makers  are  endeavouring  to  teach 
the  public  to  appreciate  quieter  and  more  simple 
taste,  by  introducing  into  their  works  imitations  of 
good  ancient  forms,  or  in  obtaining  real  good 
designs  from  artbts,  who  are  artists  and  not  mere 
tr^ide  designers,  and  thus  producing  works  in  which 
graceful  simplicity  of  treatment,  be^  uty  of  outline, 
and  artistic  skill  in  ornament  and  decoration,  are 
especially  noticeable.  In  the  works  of  Wedgwood, 
aided  as  he  was  by  an  ar  tist  of  the  highest  ability, 
Flaxman,  we  fin'd  examples  in  charming  ware, 
delicate  in  tone  and  colouring,  and  of  the  most 
refined  classic  treatment,  with  infinite  beauty  of 
design,  form,  and  workmanship ; and  I am  glad  to 
find  that  this  well-known  firm  are  falling  back  on 
their  old  models,  reproducing  Flaxman  designs, 
and,  as  a consequence,  offering  to  the  public  not 
only  works  of  great  beauty  and  elaboration,  but 
ordinary  breakfast,  dinner,  and  tea  services  in 
which  the  old  forms  and  shapes  are  preserved,  all 
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(2»f  which  are  infinitely  more  beautiful  than  the  more 
’modem  productions.  I am  indebted  to  this  firm 
for  the  loan  of  several  examples  of  their  ware,  old 
and  modem,  and  can  only  express  a hope  that 
they  will  be  content  to  produce  only  such  things 
as  arc  good  in  form  and  design,  and  thus  maintain 
the  hi^h  position  and  rank  among  potters  to 
which  they  long  since  attained . The  general  shapes 
of  the  examples  shown  here  to-night  are  purely 
true  potter’s  shapes,  and  not  those  which  suggest 
that  they  should  be  executed  in  cast-iron, 
repousse  brass,  or  chased  silver  or  gold,  in  fact, 
:<iny thing  but  clay ; they  exemplify,  moreover, 
what  I have  been  throughout  advocating,  that 
good  things  may  be  cheap  things.  This  is  especially 
noticeable  in  the  specimens  of  breakfast  and  dinner 
services,  and  bedroom  ewers  and  basins,  which 
are  generally  good  in  shape,  decoration,  design, 
and  colouring,  and  all  to  be  obtained  at  exceed- 
ingly moderate  prices. 

The  copy  of  the  Portland  vase,  and  the  plaques 
of  pale  blue  and  white,  and  black  and  white  jasper 
ware,  from  Flaxman’s  moulds,  show  the  general 
excellence  of  handicraft  in  the  work  of  this  firm. 

Hessrs.  Minton ; Doulton  and  Co. ; the  Eoyal 
Worcester  Porcelain  Manufactory  ; Messrs.  Osier ; 
A\^ebb,  Powell  and  Co.,  and  other  manufacturers 
have,  respectively,  in  their  specimens  of  pottery, 
porcelain,  and  glass,  spared  no  pains  to  improve 
the  design  and  manufacture  of  their  various  wares, 
which  show  an  immense  progress  in  skill  of  manipu- 
lation and  good  artistic  treatment. 

From  the  earliest  times,  the  work  of  the  potter 
has,  in  a great  degree,  marked  the  progress  of 
civilisation  and  the  art  knowledge  in  all  nations. 
The  very  plastic  nature  of  the  material,  which, 
under  the  potter’s  skilful  hand,  was  moulded  into 
various  shai)es  and  forms,  offered,  perhaps,  an  in- 
centive to  artistic  imagination,  not  only  in  the 
lines  and  shape  of  the  mere  material  clay,  but  in 
the  decoration  with  which  it  was  ultimately 
adorned. 

The  history  of  the  art  is  of  the  highest  interest, 
as  offering  not  only  an  insight  into  the  various 
skilled  work  of  the  manipulation,  and  mixing  of 
the  clay,  but  also  as  giving  important  proof  of  its 
eaidy  use  and  antiquity. 

In  the  tombs  of  Thebes,  dating  about  2,000 
ye.'irs  H.o.,have  been  discovered  drawings,  showing 
the  ])ott(!i’  at  work  kneading,  balling,  and  throw- 
ii.g  llic  clay,  and  it  is  a curious  fact  that,  until 
<iuil()  recently,  this  latter  part  of  the  work  of  the 
jiotter  has  been  almost  identical  through  some 
thousiinds  of  years,  except  that  in  this  century  the 
motive  j)owor  of  machinery  has  been  brought  into 
use  instead  of  hand  labour. 

To  a certain  extent,  too,  the  same  system  of 
deeoralitm  -varying,  of  course,  materially  in  treat- 
ment, and  skill  of  drawing  and  colouring,  as  the 
intelligence  of  the  world  progressed — has  been 
cai-ried  ()ut. 

Tlirougliout  all  ages,  the  potter’s  art  has  taken 
higli  rank  in  the  nuinufactures  of  nations,  and 
many  distinguished  po(d,s,  historians,  and  philo- 
sophers luive  bc(!n  handed  down  as  eminent  in  the 
art.  while,  from  tin;  days  of  Phidias  to  those  of 
Flaxman,  eminent  .sculptors  have  been  associated 
with  the  ])otter  in  the  making  of  models  and 
designs.  In  the  vaiions  national  museums  through- 
out the  world,  are  j’rcscrved  \uqny  exquisite  speci- 


mens of  pottery,  in  which  the  interest  of  the  his- 
toric and  mythological  stories,  worked  in  their  deco- 
ration, is  combined  with  grace  and  beauty  of  form. 

From  the  tombs  of  Etruria  and  Pompeii,  from 
the  burial-places  of  ancient  Britons,  many  inte- 
resting specimens  have  been  gathered,  all  telling 
of  the  early  use  of  pottery.  In  early  mediaeval 
times,  many  architectural  monuments  were  adorned 
with  specimens  of  the  potter’s  art,  and  the  works 
of  Luca  della  Eobbia,  sculptor,  goldsmith,  and 
potter,  are  amongst  those  which  are  most  valued. 
In  Italy,  the  lustre  ware  of  Gubbio,  Urbino,  and 
Faenza— which  Mr.  de  Morgan  is  so  successfully 
endeavouring  to  imitate  — the  delft  ware  of 
Holland,  the  exquisite  faience  of  Persia  in  the 
Azulejos  of  the  Alhambra,  and  the  so-called 
Ehodian  ware,  and  the  marvellous  examples  of 
faience  and  porcelain  of  China  and  Japan,  and,  in 
later  times,  the  works  of  Sevres  and  the  best  of  our 
own  English  potters,  have  all  been  equally  sought 
for  and  prized  as  gems  of  artistic  production. 
While  we  are  glad  to  pay  large  prices  to  secure 
examples  of  any  of  these  artistic  productions  for 
our  cabinets,  or  for  the  decoration  of  our  rooms,  we 
might  surely  insist  that  the  things  we  use  daily  on 
our  tables,  or  the  commoner  ornaments  or  vases 
which  we  place  on  our  mantelpieces,  for  use  and 
show,  should  be,  in  some  slight  degree,  a reflex  of 
those  ancient  examples  which  we  prize  so  much, 
not  only  for  their  intrinsic  value,  but  for  their 
artistic  beauty.  Without  copying  their  individual 
peculiarities,  we  might  learn,  from  their  general 
exquisite  form  and  design  of  ornament  and  decora- 
tion, some  lessons  for  the  treatment  of  similar 
articles  in  our  own  day  and  generation,  so  that  we 
might  eventually  be  able  to  produce,  not  only 
articles  of  luxury,  but  the  commonest  objects  of 
every  day  use  beautiful  in  form,  good  in  colouring, 
and  graceful  in  design  and  decoration. 

Many  of  the  best  firms  are,  I am  glad  to  say, 
turning  their  attention  to  these  common  objects, 
and  are  producing,  every  day,  breakfast,  dinner, 
and  tea  services,  combining  excellence  of  form  and 
workmanship,  with  delicacy  of  colouring  and 
moderation  of  cost.  In  the  commoner  objects,, 
however,  there  is  yet  much  to  be  desired ; a dish 
or  bowl,  good  in  shape,  is  often  utterly  ruined  by 
some  vulgar  piece  of  ornamentation,  or  handle  of 
coarse  and  vulgar  form  and  shape,  or  by  crude 
enamel  colouring,  which  chips  and  breaks  off  with 
the  least  knock. 

It  is  questionable  whether  the  taste  which  f>ro- 
duced  many  really  beautiful  examples  of  pottery, 
fctience,  and  porcelain,  contributed  by  some  of  the 
leading  English  firms  to  the  late  Paris  Exhibition, 
and  illustrating,  to  a great  extent,  mere  attempts 
at  copying  or  imitating  Oriental  and  European, 
designs  and  colours,  is  right  in  principle ; quito 
certain  it  is,  however,  that  English  artists  can  never- 
imitate  that  delicacy  of  drawing  and  finesse  of- 
design  and  decoration  so  peculiar  to  Oriental  art,, 
in  which,  by  a few  dots  and  seemingly  carehss. 
touches,  infinite  beauty  of  effect  is  produced.  The  , 
Oriental  artist  never  painted  two  flowers  alike,  but , 
varied  their  design  with  infinite  grace  and  beauty / 
of  everchanging  ornament,  whereas  the  English , 
and  European  artists,  if  they  do  attempt  irregu- 
larity at  all,  show  a manifest  method  in  it,  as 
utterly  imlike  the  real  thing  as  modern  ‘ ‘ blue  and  ^ 
white”  is  froju  the  old  wqrk  of  the  same  kind. 
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Messrs.  Doiiltou  & Co.,  of  Lambeth,  have  of  late 
years  laid  themselves  out  with  great  success  to 
produce  terra-cotta  work  and  pottery  of  good 
artistic  character  for  architectural  ornamentation. 
Ill  the  stone  ware,  known  as  “ Doulton  ware,” 
they  have  been  eminently  successful  in  producing 
work,  not  only  good  in  form,  but  very  beautiful  in 
decoration,  design,  and  glazing;  thanks  chiefly 
to  their  having  secured  the  services  of  skilful 
artists  and  designers,  foremost  amongst  whom  are 
Mr.  George  Tinworth,  whilom  pupil  and  student 
at  the  Lambeth  School  of  Art,  and  Miss  Barlow, 
whose  designs  and  ornamentations  of  the  various 
works  executed  under  them  by  Messrs.  Doulton, 
are  especially  good  in  modelling,  design,  and 
decorative  treatment. 

This  ware  is  practically  the  treatment  of  pure 
pottery  clay,  in  the  same  manner  as  the 
system  known  as  pate- sur -pate  in  porcelain,  the 
art  of  painting  with  clay  upon  clay,  by  which 
great  beauty  and  artistic  character  of  decoration 
is  obtained.  The  especi>il  characteristic  is  perhaps 
the  beauty  and  depth  of  the  glaze,  which  is  entirely 
obtained  by  the  de3omposition  of  salt  in  intense 
heat.  The  various  tints  required  are  painted  on 
the  clay  before  firing,  and  the  uncertainty  of  the 
firing  and  glazing  prevents  any  two  pieces  being 
alike ; the  manufacturers  themselves  hardly  know- 
ing what  will  be  the  result  of  the  firing,  and  only 
ariiving  at  a general  idea  by  the  known  effects 
produceil. 

Messrs.  Doulton  have  been  good  enough  to  lend 
me  various  articles  de  luxe,  and  for  domestic 
use,  to  illusti’ate  this  portion  of  my  lecture,  and  I 
cannot  speak  too  highly  of  the  improvement  shown 
therein,  in  form,  outline,  and  decoration. 

In  the  present  day,  painted  tiles  are  largely 
used,  not  only  for  wall  decoration,  but  in  the 
desiti:n  of  very  many  articles  of  furniture.  All  this 
kind  of  work  may  well  be  taken  up  by  women, 
anxious,  if  possible,  by  some  honourable  means,  to 
gain  a livelihood  in  the  world,  provided  they  will 
give  a fair  and  proper  study  to  the  theory  and 
practice  of  the  art,  and  not  look  too  lightly  on  the 
study  and  application  necessary  to  produce  any 
really  good  work,  by  doing  which  they  will 
assuredly  fail  in  producing  any  satisfactory  result. 

By  a careful  study  of  natural  objects,  or  even 
mere  skill  of  adaptation  of  good  designs,  much 
may  be  done  by  any  lady  who  has  fair  taste  and 
skill  in  drawing,  and  the  knoAvledge  of  colouring  I 
necessary  to  produce  really  good  decorative  work 
•on  china.  "With  a little  thoughtful  labour  and 
•care,  women  may  paint  decorative  tiles  for  any 
•ordinary  purposes,  and  may,  if  they  are  content 
to  labour  diligently  to  produce  good  drawing  and 
harmony  of  colouring  and  design,  make  it  a work 
of  profit  as  well  as  of  pleasure.  In  every  garden 
there  are  innumerable  flowers,  which  can  be 
arranged,  naturally  or  conventionally,  for  tile  or 
china  decoration ; these  should  be  dr  awn  in  out- 
line, and  .‘•lightly  tinted  in  one  or  two  colours,  so 
as  to  be  ea^y  of  production ; for  it  is  well  to  re- 
member that  the  million  will  gladly  buy  simply 
painted  tiles,  or  china  ware,  for  decoraative  pur- 
poses or  use,  if  well  drawn  and  good  in  design ; 
where  the  few  only  can  afford  to  purchase,  at  any 
remunerative  price,  the  more  eRborate  pieces  of 
painted  faience  and  porcelain,  which  are  the 
re.sult  o.f  Rng  year.s  of  labour,  an.(^  infinite  know- 


ledge, gained  by  much  patience  and  innumerable 
failures. 

There  is  no  reason  why  this  kind  of  work  should 
not  be  taken  up  by  numbers  of  women,  who 
are  anxiously  seeking  to  find  some  remunerative 
use  for  their  artistic  talents ; too  often,  however, 
they  are  not  content  to  follow  out  the  simpler 
work,  but  aim  at  producing  elaborate  paintings, 
often  more  or  less  adapted  from  inferior  copies, 
and  thus,  as  a rule,  invariably  fail  from  insufficient 
knowledge  or  want  of  power  in  drawing  and  design. 
This  is  more  especially  noticeable  in  figure  work, 
which  requires  years  of  close  study  and  drawing 
from  nature,  before  any  real  excellence  can  be 
obtained. 

The  aim  of  all  true  art  should  be  to  produce 
good  work  for  the  million,  and  thus  gradually  to 
oust  out  all  that  is  bad  and  ugly,  by  bringing  into 
common  every-day  use  things  beautiful  and  artistic 
in  colouring  and  design.  It  is  easy  to  produce 
elaborate  and  costly  works  for  the  few  collectors 
who  may  care  to  purchase  them,  but  it  is  infinitely 
more  satisfactory  to  make  good  work,  which  shall 
be  within  the  reach  of  all  classes  of  the  community. 
I am  indebted  to  my  friend  Miss  Spiers,  who  is  an 
artist  in  every  sense  of  the  word,  for  some  excellent 
examples  of  artistic  design  and  colouring  in  painted 
plates  and  dishes,  which,  through  her  kindness 
and  courtesy,  I am  enabled  to  exhibit  to-night,  as 
illustrating  this  portion  of  my  lecture,  and  to 
Messrs.  Minton  for  some  excellent  examples  of 
cheap  hand-painted  and  printed  tiles,  suitable  for 
the  lining  of  fireplaces,  ordinary  panels,  wash- 
hand-stands,  and  other  every-day  purposes, 
many  of  which  can  be  bought  from  Is.  to  2s.  fid. 
each. 

Dr.  George  Birdwood,  in  a lecture  lately  given 
in  these  rooms,  very  aptly  drew  attention  to  the 
causes  Avhich,  to  a large  extent,  are  enfeebling 
and  corrupting  the  artistic  character  of  Indian 
pottery,  and  many  of  his  remarks  may  justly  be 
applied  to  all  other  pottery  and  porcelain  of  the 
present  day,  insisting,  as  they  did,  on  beauty  of 
form,  delicacy  of  surface,  and  gracefulness  and 
proper  subordination  of  ornament  in  all  articles  of 
domestic  use. 

In  the  examples  of  pottery,  faience,  and  porce- 
lain, of  all  countries,  of  all  dates,  up  to  the  last  two 
centuries,  as  a rule,  we  find  beauty  of  outline, 
comeliness  of  form  and  decoraticm,  and  harmony 
and  moderation  of  ornamentation  and  colouring, 
not  only  in  the  more  elaborate  objects,  but  in  the 
smallest  and  most  unimportant  pieces  of  domestic 
ware  ; why,  therefore,  cannot  we  have  now-a-days 
all  things  more  or  less  beautiful  and  truthful  in 
design  and  treatment  ? If  only  the  manufacturers 
and  their  designers  would  seek  to  copy  the  sim- 
plicity of  ancient  forms,  rather  than  to  strive  after 
the  production  of  grotesque  novelties  in  shape  and 
colouiing,  then  might  we  hope  that  everything  in 
daily  use  should  oe  more  or  less  true  in  taste, 
correct  in  drawing,  and  beautiful  in  form. 

It  is  hardly  necessary  to  assert  that  grace  and 
beauty  in  design  need  be  no  more  expensive  than 
ugliness  and  eccentricity,  and  that  education  in 
artistic  matters,  combined  with  a study  of  all  that 
is  graceful  and  beautiful  in  the  best  jjeriods  of  art, 
can  alone  help  us  to  that  refinement  and  innate 
: truth  and  elegance  of  design,  which  should  guide 
; ns  in  the  hiimblest  as  in  the  most  elaborate  pro- 
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ductions  of  pottery,  faience^  and  porcelain  in  tlie 
present  day. 

in  these  days,  much  anxiety  is  rightly  shown  for 
providing  work  of  brain,  eye,  and  hand,  in  which 
the  tenderness  of  touch  and  true  feeling  of  taste  of 
the  female  portion  of  the  community  may  be  utilised 
for  the  general  good  of  humanity,  and  as  a means 
of  livelihood  to  themselves.  In  painting  on  china 
and  artistic  embroidery  there  are,  I contend,  ample 
oppoi-tunities — at  once  legitimate  and  useful —for 
their  skill  and  taste,  which  may  be  used  to  the 
advantage  of  the  public,  and  to  the  proht  of 
themselves. 

In  the  present  fashion  for  art -nee  die  work, 
there  is  excellent  opportunity  offered  for  ladies  to 
take  up  work  which  is  especially  their  own,  and 
which,  rightly  carried  out,  lends  itself  essentially 
to  good  decoration  in  the  various  hangings  and 
coverings  so  necessary  in  all  houses ; but  here 
again  there  seems  to  be  something  wrong,  either 
in  the  training  of  those  who  learn  their  art  at  some 
fashionable  school  of  needlework,  or  in  the  taste  of 
those  who  make  the  designs,  for  the  work  which  is 
offered  to  the  public  is  not  always  artistic,  and  too 
often  is  filled  with  too  much  elaboration  of  detail 
and  ornament,  mvolving  infinite  labour  and 
infinite  expense. 

I have  had  recently  worked  for  me  by  a lady, 
who  has  devoted  some  portion  of  her  time,  for 
various  reasons,  in  part  to  art-needlework,  some 
excellent  curtain  borders,  in  crewel  work,  in  which 
the  arrangement  of  natural  flowers  into  a sort  of 
conventional  pattern,  necessary  for  the  treat- 
ment of  a narrow  curtain  border,  was  carried 
out  in  a highly  artistic  and  satistactory  manner. 
But  then  the  worker  was  practically  an  artist,  who, 
instead  of  copying  bad  examples  out  of  a book,  or 
some  stereotyped  pattern  of  decoration,  went  into 
the  garden  or  the  field,  and  copied  in  one  case  sun- 
flowers, sunflower  buds,  and  leaves;  in  another 
flowering  rush  and  corn  flowers ; in  a third, 
Tritoma  uvaria,  or  what  is  commonly  called 
“ poker  X)1  ant,”  and  arranged  the  design  practi- 
cally as  she  worked,  so  that  no  one  yard  of  border- 
ing was  exactly  like  another ; but  the  whole  was 
liarmoniously  and  gracefully  treated,  and  the 
brilliant  colouring  and  true  artistic  rendering  in 
Ihe  work,  thus  rightly  treated,  assisted  much  in 
the  general  effect  of  the  room  ; the  cost,  exclusive 
of  materials,  was  a guinea  a yard,  a marvellously 
reasonable  i)rice  for  real  art  work,  which,  with 
rare,  may  last  for  generations,  and  be  always  beau- 
litul.  But  it  is  useless  repeating,  in  crewel  or 
embroidery,  Japanese  designs  or  elaborate 
ai  aljcsques  not  adapted  in  any  way  for  such  work. 
'I  hen  are  innumerable  ways  in  which  this  really 
artistic,  embroidery  can  be  made  eminently  decora- 
tive* and  emim  iitly  useful  for  all  kinds  of  coverings, 
Imngings,  and  for  dress,  and  I should  gladly 
sc('  it  more  largely  used  ; but  the  proper  render- 
ing of  embroidery  anrl  cqipliqiw  work  is  as  much  a 
matter  of  artistic  training  as  painting,  or  any  other 
work  C’f  the  kind,  and  we  are  ajrt  to  be  disgusted 
with  the  many  poverty- sti'icken  attempts  of  young 
lady  amateurs,  who  offer  us,  for  natural  effects,  the 
.-titiness  and  ugliness  of  conventional  forms  on 
cliair  covenngs,  dresses,  and  antimacassars,  and  to 
hesitate  before  suggesting  work  of  the  kind,  for 
fear  that  it  should  be,  not  only  extravagant  in  price, 
but  nnsatisfuctoi’y  and  un artistic  in  design  and 


treatment.  With  good  taste  and  artistic  skill, 
embroidery  of  all  kinds  may  be  largely  used  to 
beautify  and  enliven  our  rooms.  ^ 

We  are  told  that  the  holy  robes  of  Aaron  were 
bordered  by  pomegranates  of  blue,  and  purple,  and 
scarlet,  intermingled  with  bells  of  pure  gold  ; and 
in  every  museum  in  the  world,  and  in  many  an  old 
house,  there  still  remain  examples  of  ancient  em- 
broidery, eminently  beautiful,  the  work  of  many  , 
a noble  lady,  and  many  a devout  religieuse;  but  i 
with  everything  else  in  the  sevententh  centurj%  j 
embroidery  became  debased  in  taste  and  workman-  ^ 
ship.  Now  that  it  is  being  so  largely  taken  up 
again,  it  is  well  to  remember  that,  to  be  good,  the 
design,  drawing,  and  work,  must  be  the  work  of 
one  head  and  one  pair  of  hands ; and  for  true  artistic 
rendering,  Mr.  Euskin’s  precept,  “that  the  first 
condition  of  an  ideal  work  of  art,  is,  that  it  should 
be  conceived  and  carried  out  by  one  person,”  is 
more  or  less  essential. 

We  pride  ourselves,  now-a-days,  on  the  general  1 
purity  and  excellence  of  our  English  glass,  and  yet, 
how  often  do  we  see  the  most  beautiful  forms 
utterly  ruined  by  inartistic  engraving  and  cutting, 
or  coarse  and  crude  colouring.  It  is  not  necessary 
to  describe  the  many  uses  to  which  glass,  in  all 
ages,  has  been  applied,  whether  in  the  mosaics  of  ; 
Pompeii,  or  the  elaborate  Eoman  glass  engraving,  j 
such  as  the  marvellous  gem-like  work  of  the  Port-  ! 
land  vase — of  which  an  exceedingly  good  copy  is  i 
exhibited  here  to-night  by  Messrs.  Wedgwood — or  | 
in  the  elaborate  designs  and  skilful  workman-  | 
ship  of  the  Byzantine  enamelled  and  gilded  glass,  | 
or  in  the  exquisite  examples  of  Venetian  filagree 
work,  in  which  great  elegance  of  form  and  infinite  f 
variety  of  colouring  were  combined  with  the 
highest  skill  in  handicraft  and  design. 

In  the  numerous  modern  examples  of  Venetian  , 
glass,  there  is  much  that  is  gracelul  and  beautiful 
in  design  and  treatment,  but,  unfortunately,  the 
influence  of  bad  designs,  and  a craving  after  so- 
called  novelty  of  treatment,  is  doing  much  to 
damage  otherwise  beautiful  work,  and  modern 
requirements  are  falling  foul  of  ancient  traditions ; 
and  in  glass,  as  in  china,  we  are  seeing  imita- 
tions of  work  essentially  suggestive  of  other 
materials,  and  utterly  subversive  of  true  artistic 
treatment. 

In  purity  of  material  and  skill  in  production, 
glass  makers  can,  to  a great  extent,  hold  their  own 
with  the  workmen  of  any  period  of  the  art ; but, 
unfortunately,  with  this  skill  of  handicraft  there  is 
a manifest  deterioration  of  design  and  artistic 
treatment,  which  would  seem  to  arise  from  absurd 
attempts  to  produce  in  glass  objects  and  forms 
utterly  inconsistent  with  the  true  use  and  render- 
ing of  the  material,  and  quite  inconsistent  with 
its  real  use  and  purpose.  In  glass,  as  in  pottery, 
queer  and  grotesque  forms,  coarseness  and  bad 
elaboration  of  ornament  and  detail,  are  taking  the 
place  of  graceful  charm  and  beauty  of  form,  which 
the  peculiar  delicacy  of  the  material  would  seem 
to  suggest  in  its  proper  treatment.  By  all  means 
let  us  reproduce  old  Venetian  forms,  and  put  into 
modern  glass  all  the  delicacy  of  colouring  and 
shape,  peculiar  to  the  best  works  of  ancient 
examples,  but  in  the  interest  of  art,  of  common  | 
sense,  and  practical  use,  let  us  avoid  all  extrava-  * 
gant  forms,  which  are  not  only  bad  in  art,  but  f 
costly  in  make.  Table  glass  should  be  as  pure  and  !; 
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as  simple  as  possible,  delicate  in  shape  and  orna" 
mentation,  inexpensive  and  fitting. 

It  may  be  a triumph  of  mechanical  skill  to  pro- 
duce a throne  or  a buffet  in  solid  glass,  but  surely 
utterly  inconsistent  with  the  real  use  of  the 
material ; and  while  it  is  legitimate  to  employ  the 
highest  talent  in  producing  such  elaborate  and 
eminently  artistic  designs  of  engraving,  cutting, 
and  modelling  as  the  examples  shown  by  Messrs. 
■\Vebb  in  the  late  Paris  Exhibition,  surely  it  is 
utterly  out  of  keeping  with  the  real  purpose  of 
the  material,  which  is  at  once  brittle  and  risky  to 
move  'without  extreme  care,  to  employ  it  for 
furniture  stands  and  other  works  of  the  kind.  In 
table  glass  it  is  essential  to  have  elegance  in  form, 
combined  'wdth  purity  of  decorative  treatment ; and 
we  may  well  be  thankful  for  the  re'vival  of  the 
art  of  the  old  Venetian  glass  workers,  which  is 
giving  to  us,  for  every-day  use,  table  glass,  orna- 
mental and  useful,  chandeliers,  sconces,  and  a host 
of  similar  objects  of  great  excellence  in  design, 
great  beauty  of  form,  and  moderation  of  cost. 

Far  be  it  from  me  to  advocate  in  any  way  the 
more  extensive  use  of  foreign  made  glass,  to  the 
detriment  of  our  own  English  ware ; but  I cannot 
help  feeling  that  a dining-table  looks  infinitely 
more  cheerful  and  more  artistic,  when  covered  with 
water  bottles,  flower  vases,  and  glasses  of  variety 
of  colour  and  form,  than  with  the  cold  monotony 
of  ordinary  English  glass,  no  matter  how  pure  its 
crj'stal,  or  how  elaborate  its  cutting.  The 
present  fashion  for  colour  and  variety  in  glass, 
as  well  as  in  everything  else,  is  inducing  English 
manufacturers  to  turn  their  attention  to  similar 
work;  and  Messrs.  Powell,  of  Whitefriars,  and 
other  manufacturers,  have  produced  many  exceed- 
ingly beautiful  specimens  of  artistic  glass.  But  to 
the  humble  glass-blowers  of  Murano,  whose  fore- 
fathers, for  six  centuries,  largely  contributed  to 
the  prosperity"  of  Venice,  spreading  the  glory  of 
its  name  to  all  parts  of  the  world,  must  be  con- 
ceded the  prize  for  innate  beauty  of  form,  colour, 
and  ornamentation,  and  for  infinite  variety  of  all 
kinds  of  table  glass,  in  which,  although  there  is 
not  the  same  technical  excellence  of  skill  and 
manufacture  as  in  the  old  work,  there  is  for  the 
most  part  general  artistic  treatment,  purity  of  form ; 
and  what  is  infinitely  more  to  the  purpose  in  these 
very  practical  days,  it  can  be  bought  at  a price 
■which  bears  favourable  comparison  with  any  glass 
in  this  country",  especially  made  for  domestic  pur- 
poses. 

In  English  glass  we  see  great  variety'  of  forms, 
many  exceedingly"  graceful  and  good,  great  ex- 
cellence of  cutting  and  engraving,  and  occasionally 
some  fairly  good  specimens  of  coloured  and 
gilt  glass,  but  we  look  in  vain  for  anything  whi'-h 
may  compare  with  the  exceeding  elegance  and 
high  artistic  character  of  the  old  Koman  or  Vene- 
tian glass.  Quite  recently,  attempts  have  been 
made,  with  some  success,  to  revive  the  old  Eoman 
practice  of  placing  a thin  film  of  gold  between  two 
layers  of  glass,  and  to  overlay  one  colour  with 
another ; and,  by  cutting,  to  produce  a cameo-like 
effect  in  the  ornamentation.  But  we  have  yet 
much  to  learn  before  we  can,  in  any  way,  notwith- 
standing all  our  stipposed  greater  knowledge  and 
nigher  education  of  the  w'orking  classes,  attain  to 
that  perfection  of  skill  and  beauty  of  form  and 
ornamentation  which  are  so  noticeable  in  all  the 


old  glass.  There  is  no  reason  why  our  glass  should 
be  made  heavy  with  red  lead,  for  the  purposes  of 
gi-ving  increased  brilliancy  to  it  when  cut ; we  can 
have  the  same  lightness  of  material  as  the  olden 
glass,  and  ought  to  be  able  to  produce  the  most 
elaborate  designs  and  the  simplest  forms  for  every- 
day use  equally  well,  and  at  reasonable  cost. 

In  the  last  Paris  Exhibition,  Messrs.  Powell  and 
Son,  Messrs.  Webb,  and  Messrs.  Osier  showed  col- 
lections of  glass  of  high  excellence,  exhibiting 
marked  progress  and  improvement  in  design  and 
workmanship.  But  what  we  want  now-a-days,  is 
that  our  manufacturers  should  give  us  good 
general  forms  for  table  use,  sconces,  and  candelabra 
for  ordinary  rooms,  of  common  sense  and  artistic 
design,  and  vases,  bowls,  and  dishes,  for  orna- 
ment and  use,  of  really  good  form  and  ornamenta- 
tion, at  a price  that  shall  be  within  the  reach  of 
us  all. 

In  the  lower  sitting-rooms  of  most  London 
houses,  it  is  necessary  to  have  some  sort  of  lower 
screen  or  blind,  to  render  the  rooms  fairly  private 
from  the  gaze  of  too  curious  passers-by.  For  this 
purpose,  all  kinds  of  contrivances  have  been  carried 
out,  from  the  old  wire  gauze  blind,  with  its  general 
dirty  and  dingy  look,  and  everlasting  painted 
ornament  of  Greek  fret  or  honeysuckle  border,  to 
the  curious  twisted  cane  inventions,  which  are  bad 
in  design,  and  infinitely  too  spotty  and  strong  in 
colour  to  be  pleasant  'accessories  in  a room  in 
which  artistic  decoration  of  any  kind  is  thought  of. 
Instead,  therefore,  of  these  coarse  and  unsatisfac- 
tory arrangements,  I suggest  that  either  a pattern 
of  good  diaper,  or  other  ornament,  be  done  on  the 
lower  portion  of  the  window-glass,  by  the  ordinary 
means  of  embossing,  or  that  a second  sheet  of  glass 
coiitnining  the  pattern — which  may  be  done  in 
slight  tints — be  fixed  on  the  inside  face ; or  better 
still,  have  blinds  of  what  is  called  jewelled  glass  in 
square  quarry  lights,  or  good  figure  or  flower  deco- 
ration in  leaded  glass,  either  done  in  outline,  and 
stained  in  delicate  tones  of  yellow,  or  worked  out 
in  good  stained  glass  of  various  colours ; these  can 
be  made  to  any  height,  and  fixed  inside  the  sash,  so 
as  to  be  easily  removed  for  cleaning  purposes. 
All  this  kind  of  work  can  be  done  at  the  cost  of 
a few  shillings  a foot  super,  and  will  add  materi- 
ally to  the  charm  of  the  room.  Blinds  fixed  to  the 
sashes  in  this  way  may  be  objected  to,  on  the 
ground  that  the  sash  weights  will  have  to  be 
altered  to  carry  the  extra  weight  of  the  blind,  and 
that  whnn  the  lower  sash  is  opened,  the  use  of  the 
blind  is  practic^illy  done  away  with  ; but  the  first 
objection  may  be  got  over  at  the  price  of  a few 
shillings  per  window ; and  if  flower-boxes  are  fixed 
on  the  sills  outside,  made  of  ordinary  zinc,  with 
blue  and  white  tiles  inserted  in  the  front,  at  a cost 
of  from  15s.  to  30s.  each  box,  not  only  will  the 
latter  objection  be  done  away  with,  but  the  bright 
and  cheery  look  of  low  shrubs  in  winter,  and  many- 
coloured  and  scented  flowers  in  summer,  -will  add 
materially  to  the  pleasantness  of  the  room. 

I am  quite  aware  that  I am  offering  no  new 
suggestions  in  these  remarks  on  blinds  and  flower- 
boxes.  I am  simply  advocating  their  much  greater 
use.  For,  beyond  the  pleasure  to  yourselves  in  the 
jdeasant  outlook  upon  bright  flowers,  the  colour  of 
the  tiles  and  flowers  would  be  grateful  spots  of 
life  and  colour  in  the  dreary  monotony  of  our 
London  streets,  All  this  kind  of  arrangement  will 
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be  found  mucli  better  than  any  kind  of  separate 
blind,  made  in  a frame  and  fixed  with  bolts  to  the 
sash-beads,  which  are  troublesome  to  take  down 
and  often  in  the  way,  especially  when  flower-boxes 
are  set  outside  as  I have  suggested. 

In  all  kinds  of  silver,  electro-plate,  bronze, 
brass,  and  ironwork  in  the  present  day,  there 
is  generally  an  utter  want  of  taste,  in  form, 
artistic  design,  and  general  treatment.  We  have 
been  inundated  with  specimens  of  almost  every 
description  of  metal  of  the  worst  possible  taste,  and 
■often  of  cheap  and  inferior  workmanship,  for  which 
Ave  are  largely  indebted  to  the  manufacturers  of 
Birmingham,  whose  goods,  for  the  most  part  at 
once  bad  in  taste  and  cheap  and  trumpery  in 
execution,  have  obtained  the  justly  opprobrious 
title  of  “Brummagem,”  signifying,  I take  it, 
all  that  is  nasty,  cheap,  and  inferior;  mind,  I 
do  not  include,  in  this  sweeping  condemnation, 
the  works  of  Messrs.  Elkington,  and  other  manu- 
facturers of  similar  standing,  who  have  done 
their  best  to  produce  metal  work  of  great 
artistic  merit  and  great  perfection  in  manufac- 
ture ; but  it  is  miserable  to  see  on  our  tables  the 
trashy  cruet-stands  of  ugly  form  and  ornamenta- 
tion, and  the  hundred-and-one  articles  in  the 
shape  of  epergnes,  cups,  vases,  tea  and  coffee 
services,  candlesticks,  and  ornaments  of  all  kinds, 
utterly  devoid  of  all  good  artistic  character,  com- 
monplace in  design,  and  eminently  trashy  in 
execution  and  make ; or,  to  see  in  our  rooms  the 
commonest  and  most  trashy  arrangements  in  the 
shape  of  door  handles,  and  cast  brass  bell  pulls, 
which  are  always  coming  off  or  breaking,  to  our 
personal  discomfort  and  continual  expense  in 
replacing. 

There  is  no  absolute  reason  why  most  of  these 
articles  of  domestic  use  should  not  be  made  good 
in  form  and  shape,  honest  and  strong  in  construc- 
tion, at  the  same  cost  as  that  now  paid  for  them, 
except  perhaps  that  the  manufacturer  will  not  take 
the  trouble  to  procure  two  or  three  really  good 
designs,  or  to  copy  some  of  the  exquisitely  beautiful 
forms  of  ancient  examples,  and  work  only  upon 
these  models  for  general  cheap  things;  perhaps, 
even  if  he  were  willing  to  do  this,  he  might  well 
answer  that  the  public  would  not  continue  to  buy 
of  him,  and  would  demand  in  his  Avork,  as  of  most 
otlicr  trades,  continual  novelty  and  continual 
change  at  the  lowest  possible  cost. 

I cannot  help  believing  that  both  arguments  are 
wrong;  a vast  proportion  of  the  public  are  able  to 
ap[)reciate  good  forms  Avhen  they  see  them,  and 
many  of  them  are  willing  to  pay  high  prices  for 
old  silver  of  artistic  design  and  shape,  and  would, 
T am  satisfied,  prefer  to  have,  as  far  as  possible, 
all  these  small  necessaries  of  daily  use  equally  good 
in  shape  and  ornamentation,  and  to  pay  a fair 
price  for  the  better  article,  rather  than  have  the 
same  things  bad  in  form,  and  altogether  unartistic  ; 
])rovided  always  that,  having  regard  to  better 
(|iiality  and  sounder  construction,  they  could  get 
them  on  equal  terms  as  regards  price.  Unfor- 
tnnati'ly,  as  a rule,  this  is  not  to  be  done,  for  the 
manufacturer  naturally  answers  that  things  artistic 
in  character  demand  much  higher  skill  of  handi- 
craft, mo7’e  cai’cful  execution,  and  therefore  higher 
cost  of  j)roduction,  and  that  he  cannot,  therefore, 
produce  them  without  adding  to  the  price  charged 
lor  the  ordinary  commonplace  productions  of 


similar  character,  or  else  materially  lessening  his 
profit  on  the  transaction ; and  this  Ave,  a nation  of 
shopkeepers,  can  hardly  expect  him  to  do. 

I combat  this,  by  saying  that  the  higher  educa- 
tion of  all  Avorkmen  and  the  constant  opportuni- 
ties given  to  them,  of  seeing  and  studying  good 
work  of  all  kinds,  should,  if  they  have  any  real 
heart  in  their  work,  imbue  them  with  the  same 
kind  of  artistic  feeling,  as  was  evidently  in  the 
hearts  and  heads  of  the  old  Avorkers,  and  that  it 
should  be  as  difficult — Avith  real  love  and  regard  for 
their  Avork  and  knoAvledge‘of  true  form — for  them 
to  produce  ugly  things,  as  it  Avould  seem  noAv-a- 
days  for  them  to  produce  beautiful  ones. 

I am  quite  aAvare  that  all  this  kind  of  argument 
may  sound  Utopian,  and  that  I may  fairly  be  told 
that,  in  ancient  days,  the  Avorkmen  Avere  surrounded 
with  refinement  and  art  Avork  of  the  highest  type, 
in  great  things  as  Avell  as  in  small,  and  that  they 
Avorked  practically  under  totally  different  condi- 
tions to  what  they  have  to  do  in  the  present  day  ; 
but,  on  the  other  hand,  in  olden  days  the  workmen 
took  infinite  delight  in  the  work  that  they  did ; it  Avas 
a source  of  pleasure  and  of  emulation ; high  art 
and  industrial  art  with  them  Avere  synonymous 
terms  ; and  whether  Ave  look  at  the  marvellous  ex- 
amples of  gold  and  silver  filagree  and  chasing, 
repousse  copper  work,  modelled  bronzes,  and  plate 
of  all  descriptions  still  left  us  of  the  ancient  Greek 
and  Eoman periods,  or  at  those  of  the  early  mediaeval 
times  under  the  Gothic  kings,  or  at  those  of  the 
later  days  of  the  Italian  Eenaissance,  we  notice 
throughout  infinite  beauty  of  form,  delicacy  of 
work,  and  the  highest  skill  of  handicraft ; and  it 
must  be  borne  in  mind  that  all  these  treasures 
Avhich  from  time  to  time  have  been  brought  to 
light,  Avere,  as  a rule,  nothing  more  than  objects 
of  household  and  domestic  use. 

I contend  that  there  Avas  in  the  workmen  of  past 
days  an  innate  feeling  for  beauty,  a skill  of  eye 
and  hand,  and  an  education  of  mind  in  the  ren- 
dering of  everything  that  they  set  their  hands  to, 
which,  alas,  is  utterly  Avanting  in  the  great 
majority  of  ordinary  workmen  of  the  present  day. 
We  pride  ourselves  on  a higher  state  of  civilisation, 
a greater  freedom  of  life,  and  surround  all  classes 
of  the  community  with  protecting  laAvs,  and  a high 
educational  system.  We  have  before  us  thousands 
of  the  most  beautiful  examples  of  the  best  periods 
of  art  work  of  all  kinds  ; this  age  of  steam  and 
luxury  is  constantly  bringing  before  us  the  best 
works  of  all  the  countries  of  the  world,  and  offer- 
ing encouragement  in  every  possible  manner  for  the 
production  of  high  artistic  objects  for  every  day 
use,  and  with  what  result  ? With  all  our  advan- 
tages, all  our  opportunities,  all  our  wealth,  and  all 
our  education,  we  are  living,  to  a great  extent,  in 
the  absolute  lowest  depths  of  ignorance  in  most 
matter  of  art,  so  far  as  beauty  of  form  and  power 
of  design,  or  even  of  adaptation  is  concerned,  in 
the  commonest  objects  of  daily  life. 

It  is  quite  true  that,  in  these  last  few  years,  there 
has  been  great  progress  made  in  many  trades 
cognate  to  art,  in  the  so-called  industrial  arts  of 
the  country,  but  it  is  at  present  but  a feeble 
glimmering  of  that  far-off  light  of  love  and  truth 
for  art’s  sake,  which  I hope  may  some  time  shine 
forth  as  strong,  in  all  Avorks  of  handicraft  and 
artistic  skill,  as  it  did  in  the  centuries  that  are  past. 

To  my  mind,  the  influence  of  trades  unionism  is 
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asserting  itself  in  a large  degree  to  the  detriment 
of  English  work,  aiivl  to  keeping  up  extravagant 
prices  for  ordinary  articles  of  domestic  use ; it  is 
I simply  absurd  that  all  the  various  kinds  of  so-called 
I art  work,  whether  in  decoration,  furniture,  or  other 
I work,  should  be  paid  for  at  a set  price,  no  matter 
: what  difference  there  may  be  in  the  skill  and  quick- 

j ness  of  the  workman  employed,  and  that  work 
should  be  paid  for  to  all  men  in  like  proportion, 
whether  well  or  badly  done.  We  have  only  to 
look  at  the  various  art  work  imported  into  England 
to  see  that  it  holds  its  own  with,  and  often  sur- 
I passes,  the  work  of  British  manufacturers,  and, 

■ Avdthal,  is  much  more  artistic  and  much  less  expen- 
sive. Now-a-days  it  would  seem  that  the  grand 
old  saying,  “ Whatsoever  thy  hand  tindeth  to 
I do,  do  it  with  thy  might,”  is  changed  into 
“ Whatsoever  thy  hand  is  paid  for  doing,  do  it  as 
slowly  as  it  is  permitted,  and  have  no  care  to  the 
I might  or  the  skill  to  be  displayed.”  As  far  as  I 
read  it,  trades  unionism,  by  reducing  all  men  to  a 
great  extent  to  one  level,  and  by  controlling  to  a 
I great  degree  the  amount  and  quality  of  the  work 
' to  be  done,  is  degrading  and  demoralising  to 
the  true  workman.  Competition  in  the  world 
will  and  must,  in  the  nature  of  things,  in- 
crease, and  if  he  look  not  well  to  it,  the  British 
workman,  unless  he  learns  to  think  and  act  for 
himself,  and  to  throw  off  the  burden  and  tyranny 
of  trades  unionism,  will  find  himself  beaten  in  the 
race.  Let  men  be  paid  according  to  their  skill  and 
power  of  work,  and  they  may  be  quite  assured  that 
all  masters  will  gladly  pay  well  and  liberally  for 
liigh  skill  of  handicraft  and  honesty  of  labour, 
while  the  inferior  men  will  naturally  find  the  level ; 
to  which  inferiority,  whether  in  labour  or  material ; 
liaturally  tends ; then  might  we  hope  for  that 
fraternity  and  fellowship  of  interest  and  labour 
which  gave,  as  Mr.  Ruskin  says,  to  our  old  build- 
ings, that  “distinct  and  indisputable  glory,  that 
these  mighty  walls  were  never  raised,  and  never 
shall  be,  but  by  men  who  love  and  aid  each  other 
in  their  weakness ; that  all  their  interlacing 
strength  of  vaulted  stone  has  its  foundations  upon 
the  stronger  arches  of  manly  fellowship,  and  all 
the  changing  grace  of  depressed  and  lifted  pinnacle 
owes  its  cadence  and  completeness  to  svveeter 
symmetries  of  human  soul.” 

I do  not  think  that  the  general  public  is  so  want- 
ing ill  common  sense,  as  not  to  know  that  good 
engraving,  or,  indeed,  any  kind  of  ornamentation  of 
silver  or  other  metalwork,  can  be  obtained  mthout 
much  cost  of  time  and  labour,  and,  therefore,  must 
be  paid  for ; but  why  cannot  we  have  in  the 
ordinary  tea  and  coffee  services,  and  the  general 
articles  of  table  use,  whether  in  silver  or  electro- 
plate, or  in  bronze  ornaments,  brass  and  iron  door 
plates,  bell  handles,  gaseliers,  candelabra,  sconces, 

I and  other  work  of  the  kind,  good  form  and  general 
artistic  character,  instead  of  the  commonplace  and 
trumpery  cast  and  wrought  work,  of  grotesque  and 
ugly  form,  which  is  now  offered  to  us. 

In  silver  and  electro-plated  work,  the  elegance 
and  simplicity  of  some  of  the  seventeenth  and 
eighteenth  century  examples  might  well  be  copied, 
at  no  greater  cost  to  the  manufacturer  than  the 
grotesque  shapes  and  badly  executed  and  designed 
chasing  and  engraving  now  produced. 

Instead  of  the  so-called  medimval  “ coronse,” 
and  elaborate  wrought  and  twisted  brass  and 


bronze  gaseliers  and  brackets,  utterly  out  of  place 
in  almost  any  house  or  room,  and,  generally, 
extravagantly  dear,  why  cannot  we  have  the 
simpler  forms  of  the  later  Jacobean  days,  in  which 
use  and  suitability  were  the  prominent  features  of 
the  design. 

Brass-work  gets  dull,  and  iron  and  bronze  rusts 
or  corrodes  in  London  atmospheres.  The  simplest 
forms,  therefore,  will  be  found  most  serviceable  and 
satisfactory,  and  it  is  better  to  have  the  plainest 
objects  which  are  good  in  outline,  and  fitted 
for  the  purpose,  than  elaborate  forms  twisted 
and  curled  into  all  manner  of  curious  shapes,  which 
may  be  called  ‘ ‘ mediaeval”  or  “ Queen  Anne.”  Good 
brass  repousse  sconces,  fitted  for  gas  or  candles, 
can  now  be  procured  at  moderate  cost,  and  can  be 
kept  clean  much  more  eisily  than  the  many-twisted 
and  scrolled  brackets  which  are  generally  used. 
Good  wrought-iron  work  may  be  used  for  brackets, 
if  left  rough  from  the  hands  of  the  smith,  and 
merely  kept  oiled  ; or  some  of  the  simpler  sconces 
and  candelabras,  Avhich  can  be  fitted  for  gas,  are  now 
made  by  Messrs.  Salviati  and  the  Murano  Glass 
Co.,  and  these  have  the  advantage  generally  of 
being  graceful  and  artistic  in  form  and  colouring, 
and  can  easily  be  washed  and  cleaned.  In  all 
these  kinds  of  artistic  articles  of  domestic  use, 
which  are  necessary  in  every  house,  choose  those 
which  are  simple  in  outline  and  free  from  useless 
and  expensive  scrollwork,  or  engraving  of  bad  con- 
ventional or  naturalistic  form.  The  plainer  all  the 
service  of  the  table  and  the  generally  useful  fittings 
of  a house  are,  the  better  will  they  be  in  taste, 
more  easily  cleaned,  and  much  more  lasting  than 
those  in  which  elaborate  ornamentation,  whether 
in  mouldings,  stuck-on  ornaments,  or  elaborate 
engravings  are  piled  up  for  show,  not  for  use. 
Do  not  have  on  your  tables  epergnes  representing 
palm-trees  with  a camel  grazing,  or  a knight  in 
armour  sheltering  beneath  it,  or  metal-work  of 
any  kind  made  after  the  form  of  baskets,  barrels, 
or  other  equally  incongruous  design. 

If  you  will  examine  any  of  the  bronze  or  brass- 
work  of  past  times,  you  will  find  that  the  forms 
are  good  in  outline,  the  ornament  exceeding  deli- 
cate in  treatment,  forming  part  of  the  design,  and 
not  elaborately  constructed  and  laid  on,  quite  re- 
gardless of  the  construction ; and  while  many  pieces 
are  elaborately  adorned  with  beautifully-modelled 
figure  or  other  enrichment,  there  is  always  great 
grace  and  beauty  of  form,  and  eminent  truth  of 
construction ; and  I confess  I see  no  good  reason 
why  we  should  not  have  an  equally  good  character 
of  work,  in  all  ordinary  objects  and  articles  of 
domestic  use  and  furniture  now-a-days ; nor  why, 
if  manufacturers  are  asked  to  carry  out  the  design 
of  an  artist  in  which  there  is  no  more,  and  possibly 
not  so  much,  work  as  in  a similar  piece  of  work 
out  of  their  own  stock,  they  should  immediately 
put  an  enormous  per-centage  on  the  cost,  except 
that  they,  by  this,  admit  that  they  are  employing 
machines,  and  not  artists,  and  that  they  will  not 
in  any  way  strive  to  leave  their  ordinary  grooves, 
or  to  make  themselves  acquainted  with  work  of 
the  best  periods  of  art,  so  that  they  may  direct 
their  workmen  in  the  right  principles  of  artistic 
design  and  execution. 

In  concluding  this  series  of  lectures,  I would 
again  insist  upon  the  fact  that  all  true  art  should 
be  the  practical  rendering,  in  good  taste  and  in 
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pleasant  guise,  of  all  the  absolute  necessities  and 
requirements  of  modern  life,  and  that  all  domestic 
art  is  false  and  bad  which  ignores  the  purposes 
for  which  the  furniture,  decoration,  or  general  be- 
longings of  a house  are  to  be  put. 

First  of  all,  it  is  necessary  that  use  and  fitness 
should  be  the  special  attributes  of  the  general 
furniture  of  our  houses  ; but  I hold  that  there  is  no 
necessity  that  practical  common  sense  in  the  re- 
quirements of  our  houses,  should  in  any  way  inter- 
fere with  good  artistic  treatment,  and  that  every- 
thing may  be,  and  should  be,  truthful  and  beauti- 
ful in  design,  form,  and  colouring. 

If,  however,  we  start  from  the  false  idea  that 
art  means  quaintness,  eccentricity,  and  the  elabora- 
tion of  curious  forms  or  extraordinary  colours,  and 
1 bat  great  elaboration  and  cost  are  its  necessary 
adjuncts,  we  shall  never  really  progress  ; we  may 
assist  in  bringing  in  a fashion  which  shall  die,  as  all 
fashions  do,  and  be  as  fickle  and  as  fleeting  as  all 
fancies  of  an  hour,  founded  only  on  idle  thought 
or  caprice  ; but  we  shall  never  attain  to  that  higher 
education  or  knowledge  which  intuitively  brings 
with  it  an  innate  love  for  things  beautiful  and  true, 
and  which  deprecates  at  once  anything  that  is 
vulgar  or  commonplace. 

If  we  are  content  to  accept  only  as  a fashion  of 
the  day  the  more  artistic  rendering  of  our  rooms, 
and,  without  consideration,  to  follow  indis- 
criminately in  the  routine  style  of  decoration  and 
furniture  which  may  for  the  moment  prevail,  we 
shall  in  no  way  have  any  real  pleasure  or  delight 
in  the  work  that  is  done,  but  shall  live  rather  in 
dread  of  the  time  when  a new  style,  a new  fancy 
and  fashion,  shall  be  brought  in,  and  when  we  shall 
have  to  follow,  like  sheep,  the  new  order  of  the  day. 

I do  not  believe  that  things  beautiful  and  artistic 
need  necessarily  be  costly,  although,  I,  of  course, 
admit  that  all  works  which  require  a great  amount 
of  skill  and  time  in  their  production,  must  of 
necessity  demand  a proportionate  amount  of  pay- 
ment for  the  time  and  labour  involved ; and  I 
should  as  soon  seek  to  do  away  with  the  produc- 
tion of  the  more  elaborate  works  of  art  in  the  pre- 
sent day— some  of  which  may  indeed  be  the 
work  of  years — as  I should  ask  for  the  suppression 
of  the  exquisite  examples  of  ancient  art,  of  great 
elaboration  and  costliness  of  design  ; but  all  these 
are  to  a great  extent  luxuries,  and  not  necessities, 
and  will  be  in  all  times  be  produced  to  satisfy  the 
requirements,  and  the  higher  artistic  culture,  of 
those  who  delight  in  surrounding  themselves  with 
articles  of  luxury,  and  of  the  highest  beauty  in  art. 
I liavc,  in  the  lectures  I have  given,  attempted 
rather  to  dwell  upon  the  practicability  of  having 
good  art  in  every-day  life,  and  in  every-day  things, 
and  to  })oint  out,  to  the  best  of  my  ability,  the 
means  by  which  this  may  be  obtained  at  a 
moderate  cost,  rather  than  to  enter  upon  the  subject 
from  any  point  of  view  in  which  money  is  no  object. 

I have  not  pretended,  nor  do  I pretend,  that  all 
my  view's  are  correct;  we  are  all  students,  and 
wdth  the  true  artist  and  real  student,  our  study 
ends  only  with  our  life.  I have  endeavoured  to 
})oint  out,  in,  I hope,  a practical  and  common- 
sense  maimer,  how  your  homes  may  be  made  more 
cheerful,  more  beautiful,  and  more  artistic,  at 
moderate  cost.  And  I shall  be  satisfied  if  I have 
set  anyone  of  you  thinking  more  earnestly  and 
more  seriously  on  the  subjects  I have  dwelt  upon, 


and  if  any  words  of  mine  shall  have  been  oil 
practical  use  or  good  to  those  who  have  patientljl 
followed  me  in  my  arguments  and  remarks,  oif 
shall  have  influenced  you,  by  all  the  means  in  youi| 
pow'er,  manfully  to  set  your  faces  against  allfe 
pretensions,  shams,  and  conceits,  which  are  thef 
curse  of  good  art  of  every  kind. 

The  art  of  our  houses  should  speak  the  language 
of  our  own  day,  and  not  be  a reproduction  or 
imitation  of  the  art,  no  matter  how  beautiful,  of 
other  days,  in  which  the  conditions  of  life  were 
totally  different ; but  even  as  by  study  of  all  that 
is  purest  and  best  in  past  literature,  we  learn  to 
speak  and  write  well  our  own  language  and 
thoughts,  so  assuredly  should  we  study  the  art- 
work of  past  ages,  not  as  work  to  be  cruelly! 
travestied  or  slavishly  copied  in  our  own  day,  but  I 
as  a means  of  imbuing  us  with  a knowledge  of  i 
all  that  is  graceful  and  beautiful  in  art,  whether  ! 
in  architecture,  painting,  or  sculpture,  or  those  | 
offshoots  which  are  called  “industrial  arts.” 
To  some  few  of  us,  the  sense  of  correctness  of 
form,  and  truth,  and  harmony  of  outline  or  colour- 
ing, comes  naturally,  as  the  musical  words  and 
rhythms  flow  from  the  brain  of  the  poet,  but  with 
most  of  us,  this  can  only  be  attained  by  serious 
study  and  observation  ; and  hence,  to  a great  ex- 
tent, from  this  want  of  knowledge  in  ourselves,  we 
are  content  to  accept  the  interested  babble  of  false 
teachers  as  the  truthful  outcome  of  that  knowledge, 
which  we  ourselves  do  not  possess.  Let  us,  then, 
by  all  means  in  our  power,  seek  to  foster  and  en- 
courage a better  taste,  and  a more  truthful  treatment 
in  the  art  work  of  our  homes,  to  avoid  shams  and 
pretentious  conceits,  seeking  rather  for  things  sub- 
stantial, useful,  and  refined  than  for  those  splendid 
and  luxurious  ; and  for  simplicity,  comfort,  and 
suitability,  rather  than  pretentiousness,  show,  and 
elaboration  in  everything  about  us  ; so  that,  with 
better  and  more  educated  taste,  combined  with 
truth  and  beauty  of  design  and  construction  of  the 
works  we  have  around  us,  we  may  live  in  a more 
healthy  atmosphere  of  art  in  domestic  life  ; and  by 
the  influence  exercised  by  the  demand  created  for 
higher  artistic  excellence  in  all  trades  cognate  to 
art,  be  able  to  surround  ourselves  in  our  homes 
with  the  grace  and  preciousness  of  beauty  and 
refinement. 


MISCELLANEOUS. 


DR.  HULLAH’S  SUGGESTIONS  ON  TRAINING 
TEACHERS, 

Me]moeaxdum  Addressed  to  H.Il.H.  the  Peesidext 
or,  AND  THE  Noblemen  and  Gentlemen  composing, 
THE  Committee  oe  the  New  Royal  College  of 
Music  at  South  Kensington. 

Extracted  from  Dr.  John  IlidlaJis  JReport  on  Musical  \ 
Instruction,  8fc.,  to  the  Loi’ds  of  the  Committee  of 
Council  on  Education. 

Considerable  indifference  to  the  condition  of  musical 
instruction  in  elementary  schools  prevails  generally 
among  musicians  of  the  higher  order  throughout 
Europe.  It  is  very  desirable  that  this  indifference  be 
removed,  at  least  among  ourselves,  for  an  increase  of 
musical  skill  among  the  people  would  certainly  bring 
with  it  an  ic  crease  in  the  number  of  readers  of  good 
musical  works,  and  of  hearers  of  good  musical  perform- 
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ances,  alike  to  the  advantage  of  the  people,  the  art 
itself,  and  its  professors. 

The  first  step  towards  the  removal  of  this  indifference 
would  seem  to  be  the  gi\fing  to  such  professors  interests 
and  occupation  in  the  carrying  out  of  such  instructions, 
(1)  by  bringing  teachers  in  elementary  schools  more 
directly  under  their  influence,  and  (2)  by  placing  under 
tlieir  direction  the  inspection  of  the  musical  work  done 
in  such  elementary  schools. 

The  Royal  College  of  Music,  at  present  in  contempla- 
tion, presents  a field  wherein  both  these  means  might 
be  apphed. 

There  are  now  in  England,  Wales,  and  Scotland, 
fifty-one  training  schools  for  schoolmasters  and  school- 
mistresses, in  all  of  which  vocal  music,  and  in  some, 
instrumental,  is  taught.  I propose  : — 

(1.)  That  from  these  training  schools  a selection  of 
a limited  number  be  made  annually  of  those  students 
who,  at  the  end  of  their  two  years’  training,  show  the 
most  skill  in,  and  aptitude  for,  music,  and  that  these 
be  placed  in  the  Royal  College,  during  a period  not 
exceeding  12  (?)  months,  for  the  purpose  of  carrying 
further  their  musical  studies,  in  classes  expressly 
arranged  for  them,  and  otherwise  participating  in  its 
advantages.  These  students  would,  at  the  close  of  their 
residence,  receive  testimonials  of  their  qualifications  as 
musical  instructors,  and  should  then  be  placed  in  large 
towns  or  other  centres  in  which  they  might  teach  in  the 
upper  classes  of  elementary  schools,  and  aid  and  direct 
the  teaching  in  the  lower. 

(2.)  That  annual  inspections  of  schools  so  taught  be 
made  by  or  under  the  directions  of  the  professors  of  the 
Royal  College,  and  that  the  annual  grant  for  efficiency 
in  music  now  made  by  the  Education  Department  be  in 
future  awarded  to  each  school  on  the  report  of  such 
professor.  (Signed)  John  Hullah. 

London,  Augu-st  20,  1879. 


MIXING  EXPLOSIVES. 

The  joint  Committee  of  the  Royal  Cornwall  Poly- 
technic Society,  the  Miners’  Association  of  Cornwall 
and  Devon,  and  the  Mining  Institute  of  Cornwall, 
appointed  to  inquire  into  the  nature,  economy,  efficiency, 
and  safety  of  the  various  explosives  in  use,  or  proposed 
for  u.se,  in  the  mines  of  Cornwall  and  Devon  (see  Journal^ 
vol.  xxviii.,  p.  18)  have  issued  their  report.  They  regret 
that  they  have  been  unable  to  carry  out  so  extended  a 
series  of  experiments  as  they  would  have  wished,  owing 
the  limited  respon.se  to  their  appeal  for  funds  from  those 
specially  interested. 

The  following  explosives  were  dealt  with  : — 1.  Gun- 
powder of  five  different  grades.  2.  Espir’s  explosive 
powder,  a mixture  of  nitrate  of  soda  60,  sulphur  14, 
.sawdu.st  26  per  cent.  3.  Gun-cotton.  4.  Tonite,  said 
to  be  gun-cotton  combined  with  nitrate  of  baryta.  5. 
Titanite.  6.  Dynamite,  two  varieties ; nitro-glycerine 
To  and  kieselguhr  (or  infusorial  earth  consisting  of 
the  .siliceous  skeletons  of  microscopic  organisms) 
26  per  cent.  The  second  variety  contained  less  nitro- 
glycerine and  some  charcoal  and  nitrates.  7.  Blasting 
gelatine,  collodion  cotton  seven  to  ten  parts  com- 
bined with  90  to  93  of  pure  nitro-glycerine,  nearly 
all  the  cotton  being  soluble  in  alcohol.  8.  Liverpool 
(jotton  powder,  a mixture  of  gun-cotton  and  nitrate  of 
potash.  The  first  trials  were  in  an  open  quarry  (Seveock, 
near  Chace water) , a number  of  holes  having  been 
drilled  to  give  as  far  as  po.ssible  similar  conditions. 
Each  competitor  had  three  holes,  and  the  value  of  work 
done  was  estimated  from  the  cost  of  powder  as  a 
standard.  Seven  different  kinds  of  explosives  were 
used,  including  three  varieties  of  powder — common, 
compressed,  and  specially  strong.  The  results  showed 
that,  a.s.suming  the  work  done  to  be  approximately  pro- 
portionate to  the  depths  of  the  holes,  that  common 
powder  was  the  cheapest — ^d-  of  hole — and 

dynamite  the  most  costly— 3|d.  per  foot.  The  second 


series  of  experiments  consisted  in  driving  levels  not  less 
than  7 ft.  high  and  4^  ft.  wide.  Six  kinds  of  ex- 
plosives were  tried,  dynamite,  Espir’s,  Liverpool 
common  powder,  compressed,  and  common  powders, 
and  tonite.  Here  the  compressed  powder  took  the 
lead,  the  total  cost  per  foot  run  of  level  having 
been  5s.  l|d.  (Is.  Id.  for  materials  and  4s.  O^d. 
for  labour)  ; the  dynamite  came  out  fourth,  and  the 
tonite  was  most  expensive.  A list  of  questions  refer- 
ring to  the  relative  advantages  and  disadvantages  of 
the  various  explosives  was  sent  out  to  about  250  persons 
interested  in  the  subject,  and  35  replies  only  were 
received,  some  of  which  were  very  brief.  In  wet 
grounds  dynamite  was  almost  unanimously  declared 
to  be  the  best,  and  a majority  declared  for  the  same 
explosive  under  most  circumstances,  except  very  dry 
ground,  where  powder  was  preferred.  Nearly  all 
agreed  that  the  fumes  from  dynamite  are  the  mott 
dangerous,  and  a considerable  weight  of  opinion  in- 
timated that  powder  was  less  dangerous  to  deal  with 
than  any  other  explosive.  One  authority  stated  that 
there  was  always  danger  in  using  dynamite  in  fissured 
groimd,  as  unburnt  portions  of  the  charge  were  blown 
into  the  fissures,  and  exploded  unexpectedly  after- 
wards by  the  workmen. 


ELECTRIC  RAILWAYS. 

The  utility  of  the  electric  engine  is  about  to  be  brought 
to  a test  in  the  United  States.  Eight  miles  of  the  iron 
road  are  set  apart  on  the  Camden  and  Amboy  Railway, 
New  Jersey,  for  the  purpose  of  making  an  experiment. 
Two  locomotives  are  in  course  of  construction,  which, 
with  stationary  engines  at  the  terminal  points,  are  ex- 
pected to  be  in  working  order  early  in  the  month  of 
September.  If  the  trials  be  made  to  yield  satisfactory 
results,  it  is  in  contemplation  to  apply  the  electric 
system  to  the  Elevated  Railway  which,  running  through 
the  streets  of  New  York,  causes,  in  its  present  state,  a 
vast  deal  of  annoyance  and  great  inconvenience  by 
reason  of  smoky  locomotives,  gaseous  exhalations,  and 
an  intolerable  rumbling  noise.  The  electric  engines  are 
calculated  to  minimise  these  complaints ; they  will  prove 
less  noisy,  emit  no  smoke  or  steam,  nor  fiU  the  air  with 
cinders.  In  addition  thereto,  they  will  introduce  great 
economy  in  the  working  expenses  of  railways. 

The  electricity  which  supplies  the  motive  power  is 
generated  at  stationary  engines,  and  thence  transmitted 
to  the  electric  motor  placed  on  the  line,  which  in  turn 
gives  motion  to  the  wheels,  a copper  wire  of  the  thick- 
ness of  three-quarters  of  an  inch  answering  every  pur- 
pose. The  motor  is  very  nearly  the  same  as  the  one  in 
use  for  the  electric  light,  and  the  power  so  mysteriously 
created  is  communicated  to  the  wheels  by  means  of 
leather  bands.  The  motive  power  may  be  detached  at  will, 
a powerful  brake  works  in  connection  with  it,  and  the 
train  comes  to  a standstill  without  any  apparent  effort.] 

It  has  been  estimated  that  the  city  of  New  York  would 
require  no  more  than  six  electric  stations  for  the  use  of  the 
four  rail  ways  which  comprise  the  system  of  the  city  traffic. 
There  is  no  immediate  necessity  to  place  the  electrie 
stations  in  close  proximity  of  the  railway  track.  The 
benefit  arising  therefrom  is  important,  inasmuch  as  it 
admits  the  selection  of  a locality  where  facilities  can 
be  secured  for  an  economical  supply  of  water.  Each 
of  the  six  stations  will  be  required  to  furnish  its  quota 
of  power,  each  quota  to  be  graduated  according  to  the 
requirements  of  the  traffic.  The  stationary  engines  are 
to  be  worked  on  an  extremely  economical  plan.  An 
inferior  class  of  coals,  compared  with  that  required  for 
locomotives,  would  answer  the  purpose,  and,  as  regards 
weight,  the  actual  consumption  will  show  an  enormous 
saving.  Engineers  and  firemen,  as  now  employed  on 
locomotives,  may  be  dispensed  with.  For  the  electric 
engine  one  man  only  is  required,  and  the  person  in 
charge  need  not  of  necessity  be  a skilled  labourer,  the 
work  demanding  no  more  than  ordinary  intelligence. 
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As  au  illustration  of  the  saving-  to  be  effected, 
it  is  reported  that  the  New  York  Elevated  Railway 
is  working-  daily  160  locomotives  of  30-horse  power 
each.  Assuming  that  it  takes  10  lbs.  of  coals  per 
hour  to  produce  one-horse  power,  it  follows  that  the 
outlay  for  coals  aggregates  35,000  dols.  monthly.  This 
€*stimate  assumes  the  price  of  coals  to  he  at  the  rate 
of  4]-  dols.  per  ton.  The  monthly  salaries  paid  to 
engineers  and  firemen  are  computed  at  25,000  dols. 
and  15,000  dols.  respectively.  The  expenditure,  there- 
fore, of  working  locomotives  represents  a monthly  total, 
in  round  figures,  of  75,000  dols.  Now,  the  six  sta- 
tionary engines  would  consume  only  about  100  tons  of 
coals  daily,  or,  say,  3,000  tons  per  month,  involving  an 
expenditure  of  12,600  dols.  The  item  might  even  he 
further  reduced,  inasmuch  as  an  inferior  quality  of 
coals  could  be  used.  The  emoluments  to  engineers  and 
firemen  at  six  stations  would  absorb  about  3,000  dols., 
while  that  of  the  staff  of  electricians  on  the  locomotives 
is  computed  at  15,000  dols.  per  month.  This  gives  an 
aggregate  total  of  30,600  dols.  against  75,000  dols.  ex- 
pended under  the  present  system,  as  above  estimated. 
The  saving,  therefore,  would  he  equal  to  a sum  of 
44,400  dols.  per  month,  or,  say,  about  half  a million 
dollars  per  annum. 

The  electric  engine,  it  is  stated,  can  he  constructed  at 
a cost  of  about  3,000  dols.  (£600),  which  is  equal  to  one- 
third  only  of  the  outlay  at  present  incurred  for  steam 
locomotives.  The  weight  of  the  electric  engine  is  less 
than  one-half  of  that  of  an  ordinary  locomotive,  and 
the  advantages  accruing  therefrom  are  that  the  noise  is 
considerably  lessened,  and  that  the  wear  and  tear  of 
the  line  is  reduced.  While  these  items  invite  the 
attention  of  those  interested  in  the  management  of 
railways,  the  chief  factor,  so  far  as  the  interest  of  the 
public  is  concerned,  is  that  the  electric  engine  ensures  a 
large  degree  of  safety ; no  smoke,  cinders,  or  objection- 
able smells  can  possibly  annoy  the  passenger.  There 
is  an  entire  absence  of  risk  from  fire,  and  as  the 
brakes  under  the  electric  system  can  he  worked  with 
greater  precision,  the  guarantee  against  accidents  is 
xery  much  augmented.  Again,  the  eurrent  strength 
can  he  regulated  at  the  electric  stations,  so  as  to  pre- 
vent a train  from  travelling  to  a greater  rate  of  speed 
than  required. — Times. 


POSTAL  CONGRESS  AT  PARIS. 

Committees  of  this  Society  have  long  tried  to  direct 
attention  to  the  working  of  the  parcel-post  systems  of 
Switzerland,  Relgium,  and  Germany ; and  it  is  to  he 
lioped  that  special  attention  will  now  be  given  to  them, 
with  other  improvements,  at  the  Congress  referred  to  in 
th<;  annexed  most  useful  article  from  the  Baily  News. 
Tlie  enlargement  of  the  pareel-post,  and  the  utilisation 
of  our  thirteen  thousand  post-offices  for  the  reeeption 
and  dclivoi’y  of  parcels,  as  is  done  in  those  States,  would, 
at  tliis  ])oriod  of  depression,  give  a great  stimulus  to 
trjifle.  I know  from  communication  with  my  lamented 
friend,  Sir  Rowland  Hill,  that  he  had  that  object 
mucli  at  lieart.  The  obstructives  were  the  railway 
directorates  in  Parliament,  some  of  whom  stated 
that  tlicy  lost  largely  by  the  book-post.  They  have 
really  gained  by  it,  and  would,  under  a proper  adminis- 
tration, gain  more  than  is  gained  on  the  Continent  by 
the  enlarged  parccls-post.  They  declared,  in  a deputa- 
tion to  the  Government,  that  the  imposition  of  the  rates 
for  I'arliamentary  trains  would  be  the  ruin  of  their 
undertakings.  In  one  discussion  on  railway  reform, 
the  chief  of  the  Midland  declared  that  third-class 
fares  must  he  of  inferior  account.  They  are  now  the 
c hief  and  largely-increasing  source  of  their  revenue, 
and  so  the  directors  of  the  telegraph  companies 
declared  their  (ionviction  that  our  first  step  in  a 
])ostal  tf'legraph  at  a uniform  sliilling-  rate  would  not 
yield  a material  increase  on  their  numbers  of  messages. 
They  have  increased  fourfold,  and  are  advancing  to 
fivefold.  It  was  put  forth  that  the  applications  of  art 


and  science  to  the  improvement  of  telegraphic  com-  1 
munication  woidd  be  stayed  by  the  change,  for  Govern-  j 
ment  does  everything  badly  as  compared  with  them.  | 

It  has  gone  on  as  it  never  did  and  never  could  ha\-e  j 
gone  on  before.  The  directorates  of  the  London  gas  i 
companies  declared  to  the  Government  that  the  inforced 
reduction  of  their  charges  from  12s.  to  4s.  per  1,000  cubic 
feet  of  gas  would  be  their  absolute  ruin.  They  are  noAv 
obtaining  maximum  dividends,  some  of  them  at  much  * 
lower  rates  than  that.  The  Postmaster- General,  who 
is  a professor  of  political  economy,  will,  it  is  to  be 
hoped,  be  enabled  to  give  practical  lessons,  on  in-  » 
creasing  ratios  of  consumption,  from  diminished  ratios  i 
of  charge.  The  chief  obstructives  to  jiostal  re-  j 
form  are  not  to  be  found  in  the  postal  department,  but  | 
in  the  treasury,  those  gentlemen  who  have  il 

gone  on  charging  extensions  to  revenue,  Avhich  ought 
to  have  gone  to  capital ; if  this  had  been  done  in  rail-  • 
way  directors’  administration,  there  would  scarcely  have  r 
been  a dividend-paying  railway  in  the  whole  country. 
Think  of  the  whole  cost  of  the  Manchester  Post-office  > 
being  charged  to  the  year’s  reA’-enue.  I consider  that  t 
we  have  been  in  default  in  one  point,  in  the  due  appre- 
ciation  of  the  oil  that  makes  administrative  Avheels  |f 
work  smooth,  and  in  not  urging  that  the  officials  ! 
of  the  Postal  department  should  receive  extra  pay  for 
all  extensions  of  their  service  ; and  should  have  a good 
interest  in  the  results  of  every  improvement. 

Enwix  Chadwick. 

‘ ‘ The  telegraph  arrangements  of  our  own  country 
might  equally,  at  such  a Postal  Congress  as  is  now 
being  held,  be  made  the  subject  of  comparison,  and 
perhaps  of  improvement.  Our  rates  are  indeed  uniform, 
but  uniformity  has  been  attained  by  fixing  a necessarily 
high  unit.  In  France  the  rate  is  a halfpenny  a word, 
with  a minimum  eharge  of  half  a franc.  In  Switzer- 
land there  is  a fixed  tax  for  the  telegram,  and  then  a 
charge  of  a farthing  a word ; in  Italy  short  messages 
are  sent  from  one  part  of  the  same  town  to  another  for 
half  a franc.  In  Germany  and  Austria  the  telegram 
tax  is  about  threepence,  and  each  word  in  the 
message  costs  a halfpenny.  On  the  whole,  perhaps,  our 
own  system  has  much  to  recommend  it,  but  as  to  one 
incident  of  our  telegraphic  system,  and  the  necessity 
for  its  alteration,  there  ean,  however,  be  no  question. 

It  is  simply  a monstrous  thing  that  a telegram  sent 
from  Paris  to  London  should  cost  four  francs,  while 
the  same  message  sent  from  Paris  to  Dover  or 
Croydon  should  cost  six.  The  principle  at  once  of  uni- 
formity and  of  common  sense  is  discarded  when  such 
a regulation  is  enforced.  Even  if  the  message  had, 
through  some  piece  of  blundering  ofBcialism,  to  come 
first  to  London  and  then  to  be  re-dispatched,  the 
amount  of  the  additional  fee  would  not  be  explained.  | 
The  same  rule  holds  good  in  the  intercommimication  of 
other  countries  with  the  capital  and  the  provinces,  and 
telegrams  from  Switzerland  and  Italy  are  equally  sub- 
ject to  an  extra  tax  when  the  English  destination  is 
not  London.  The  main  purpose  of  the  Congress  in 
Paris,  however,  is  practically  to  extend  all  over  the 
world  a department  of  post-office  management  which 
has  worked  for  years  successfully  in  Germany. 
The  German  Post-ofBce  wiU  charge  itself  with 
the  conveyance  of  small  parcels  very  much  bulkier  than 
those  which  we  are  allowed  to  send  through  our  book 
post,  but  still  smaller  than  what  would  come  under  the 
rank  of  luggage,  at  rates  which  are  reasonable  and 
computed  on  an  intelligible  scheme.  If  this  could  be 
extended  to  England  and  to  the  other  countries  of  the 
Postal  Union  it  is  clear  that  commerce  generally  would 
receive  an  impetus  from  the  increased  facilities  for  its 
exercise.  But  it  is  said  there  are  difficulties  which  per- 
haps may  not  be  at  present  surmounted.  In  any  case 
the  Congress  will  have  served  a useful  purpose  if  it  in- 
troduces to  the  notice  of  the  delegates  of  the  different 
countries  the  minor  advantages  which  each  has  worked 
out  in  the  administration  of  its  own  department.” 
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PROCEEDINGS  OF  THE  SOCIETY. 


BARRY’S  PICTURES. 

Tlie  series  of  pictures  painted  for  the  Great 
Iloom  of  the  Society  by  James  Barry,  E.A.,  have 
been  cleaned  during  the  recess,  and  a private  view 
was  held  on  Monday,  October  25th,  from  two  to 
five  p.m.,  when  certain  of  the  members,  artists,  and 
others  were  present. 

A pamphlet,  containing  a description  of  the 
pictures,  and  an  account  of  the  proceedings  of  the 
Society  in  connection  with  their  production,  has 
been  prepared  by  the  Secretary,  and  can  be 
obtained  by  any  member  on  application. 

Any  person  desiring  to  see  the  pictures  can  do 
so  on  presentation  of  a visiting  card. 


PRIZES  EOR  DESIGNS  FOR  FURNITURE. 

The  Council  are  Trustees  of  the  sum  of  £400, 
presented  to  them  by  the  Owen  Jones  Memorial 
Committee,  being  the  balance  of  the  subscriptions 
to  that  fund,  upon  trust  to  expend  the  interest 
thereof  in  prizes  to  “ Students  of  the  Schools  of 
Art  who  in  annual  competition  produce  the  best 
Designs  for  Household  Furniture,  Carpets,  Wall- 
papers  and  Hangings,  Damask,  Chintzes,  &c., 
regulated  by  the  principles  laid  down  by  Owen 
Jones;”  the  prizes  to  “consist  of  a bound  copy  of 
Owen  Jones’s  ‘Principles  of  Design,’  a Bronze 
Medal,  and  such  sums  of  money  as  the  fund 
admits  of.” 

The  prizes  will  be  awarded  on  the  results  of  the 
Annual  Competition  of  the  Science  and  Art 
Department.  Competing  designs  must  be  marked 
“ In  competition  for  the  Owen  Jones  Prizes.” 


The  next  award  will  be  made  in  1881,  when  six 
prizes  are  offered  for  competition,  each  prize  to 
consist  of  a bound  copy  of  Owen  Jones’s  “ Prin- 
ciples of  Design,”  and  the  Society’s  Bronze  Medal, 


ARRANGEMENTS  FOR  THE  SESSION. 

The  arrangements  for  the  one  hundred  and  twenty- 
seventh  session  of  the  Society  have  now  been  made 
by  the  Council,  and  full  particulars  will  be  printed 
in  the  next  number  of  the  Journal. 

The  first  meeting  will  be  held  on  the  17th 
November,  when  the  opening  address  will  be  de- 
livered by  F.  J.  Bramwell,  F.R.S.,  Chairman  of 
the  Council.  Previous  to  Christmas,  there  will  be 
four  ordinary  meetings  in  addition  to  the  opening 
meeting.  On  the  24th  November,  a Paper  will  be 
read  by  Mr.  J.  Comyns  Carr,  on  “The  Influence 
of  Barry  upon  English  Art.”  Candidates  proposed 
for  election  as  members,  are  privileged  to  attend 
the  opening  meeting. 

There  will  be  five  courses  of  Cantor  Lectures 
during  the  session.  The  first  course,  on  “ Some 
Points  of  Contact  between  the  Scientific  and  Artis- 
tic Aspects  of  Pottery  and  Porcelain,”  by  Pro- 
fessor A.  C.  Church,  will  be  delivered  before 
Christmas. 

The  two  Juvenile  Lectures  at  Christmas  will  be 
by  G.  J.  Eomanes,  F.R.S.,  on  “ Animal  Intelli- 
gence.” Announcement  of  the  arrangements  for 
these  Lectures  will  be  made  in  due  course. 


THE  CHEMICAL  COMPOSITION  OE  BOILER 
INCRUSTATIONS,  WITH  THE  ANALYSES  OF 
THE  WATERS  USED  FOR  STEAM  PURPOSES, 
AND  OF  THE  MATERIALS  WHICH  ARE 
EMPLOYED  AS  ANTI-INCRUSTATORS. 

By  W.  Ivison  Macadam,  F.C.S.,  F.I.C. 

Lectiirer  on  Chemistry  and  Analytical  Chemist,  Edinburgh. 

For  the  last  three  years  I have  been  engaged  in  an 
investigation  as  to  the  chemical  composition  of  boiler 
incrustations,  as  also  of  the  composition  of  the  waters 
used  for  steam  purposes,  and  of  the  materials  employed 
as  anti-incrustators. 

The  subject  is  one  of  much  importance  to  steam  users, 
and  although,  from  time  to  time,  various  analyses  and 
reports  on  the  composition  of  boiler  incrustations  have 
been  read  before  the  learned  societies,  yet  I am  not 
aware  that  any  attempt  has,  before  this,  been  made  to 
give  a series  of  such  an  extent  as  to  warrant  the  drawing 
of  conclusions  of  any  practical  use  and  certainty. 

During  the  course  of  this  inquiry  some  hundreds  of 
analyses  have  been  made,  and  the  samples,  although 
mostly  of  Scotch  origin,  have  a few  English  specimens 
in  the  number. 

In  treating  the  subject,  I propose,  first,  to  deal  with  the 
incrustations  themselves,  then  with  the  feed  waters,  and 
afterwards  to  consider  the  various  classes  of  anti- 
incrustators,  and  the  action  of  such  when  in  use.  The 
analyses  quoted  have  been  carefully  made,  and  the 
figures  verified  by  repetition,  whilst  only  representative 
results  are  placed  under  each  head. 


896 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  October  29,  1880. 


Incetjstations.  - 

'When  water  is  brought  to  the  boiling  point,  either 
with  or  without  other  than  atmospheric  pressure,  and 
maintained  at  that  temperature,  it  tends  more  or  less 
qmckly  to  deposit  the  saline  matters  it  contains  in 
solution.  These  saline  deposits  are  of  two  classes. 
The  first  series  contain  all  those  incrustations  which 
are  composed  of  substances  insoluble  in  water,  but 
soluble  in  an  excess  of  carbonic  anhydride  (carbonic 
acid  gas).  This  class  consists  principally  of  carbonates, 
tli(we  of  lime  and  magnesia  being  the  most  common. 


The  second  series  contain  much  sulphate  of  lime’ 
which  is  present  in  a soluble  condition  in  the  feed  water. 

Carbonate  Glass^ — ^Waters  commence  depositing  carbon- 
ates immediately  on  being  heated,  and  continue  doing  so 
as  long  as  there  is  any  free  carbonic  acid  gas  contained  in 
the  water.  The  incrustations  of  this  class  are  hard, 
firm  cakes,  which  are  ditficult  to  remove  from  the  boiler, 
and  usually  require  to  be  chipped  ofi  with  a hammer 
and  chisel.  The  following  analyses  will  show  the 
chemical  composition,  the  fesnlts  being  calculated  to 
per-centages : — • 


Boiler  Incrustations. 

Carbonate  Class  (no  anti-inermtator  used'). 


District  from  which  Sample  was  Obtained. 


No.  1. 
Dunbar. 

No.  2. 
Selkirk. 

No.  3. 
Slough. 

No.  4. 
Edinburgh. 

No.  .5. 
Carlisle. 

Ferric  Oxide  (FcgOg)  i 

Aluminic  Oxide  (AI2O3),  &c.  j 

Calcic  Carbonate  (CaCOg) 

Calcic  Sulphate  (CaS04)  

Magnesic  Carbonate  (MgCOg) 

Sodic  Salts,  &c 

Silica  (SiOs) 

7-46 

32T6 

5- 64 
20-04 

3-31 

16-94 

7-70 

6- 78 

2- 96 

74-25 

3- 08 
3-76 
1-15 
8-56 
3-02 
3-10 

2-36 

50-04 

29-76 

10-84 

0-86 

4-28 

0- 48 

1- 22 

2- 48 

62-95 

20-80 

7-24 

0-86' 

3- 76 
0.12 
1-22 

2- 90 

75-92 

3- 16 
10-16 

0- 84 

4- 94 
0-22 

1- 53 

Organic  Matters 

Moisture 

Total 

100-05 

99-88 

99-84 

99-43 

99-73 

Source  of  Water  Supply 

Well. 

Fiver. 

1 

Spring.  1 

WeU  and 
Town 
Supply. 

1 Fiver. 

From  the  above  analyses,  it  will  be  seen  that  the 
principal  ingredient  is  calcic  carbonate,  whilst  carbonate 
•of  magnesia  and  sulphate  of  lime  are  present  in  smaller 
proportions.  The  iron  oxide  is  also  small  in  amount, 
.showing  little  corroding  action  on  the  boiler  plates. 

tiulphaie  Class. — The  incrustations  belonging  to  this 
scries  contain,  as  their  characteristio  element,  sulphate  of 
lime.  The  waters  which  contain  this  salt  do  not,  when 


first  heated,  deposit,  but  as  they  become  more  and  more 
concentrated  by  the  volatilisation  of  the  steam,  the 
water  becomes  unable  to  retain  the  saline  matters  in 
solution,  and  they  are,  therefore,  gradually  deposited. 
The  series,  form  tough,  hard  cakes,  which  are  with  diffi- 
culty removed  from  the  boiler?*.  The  following  analyses 
will  show  the  composition  calculated  to  per-oent' 
ages ; — 


Boiler  Incrustations. 

Sulphate  Class  (no  anti-in crustator  used'). 


District  from  which  Sample  was  Obtained, 


No.  6. 

Prestonpans. 

No.  7. 
Granton. 

No.  8. 
Granton. 

No.  9. 
Whitehill. 

No.  10. 
Slough. 

No,  11, 
Smeaton. 

No.  12. 

Carlisle. 

Ferric  Oxide  (Fe,,Og) 1 

Aluminic  Oxide  (AI2O3) . . . . j 

Calcic  Carbonate  (CaCOg) 

Magnesic  Carbonate  (MgCOg) 

Calcic  Sulphate  (CaSO ,) 

Sodic  Salts,  &c 

Silica  (SiO„) 

Organic  Matters  

Moisture , , 

4-64 

1-22 

10-36 

78-32 

0-64 

3-22 

0-56 

0-72 

3-56 

26-56 

23-16 

38-16 

1-75 

5-42 

0-12 

1-04 

2-88 

17- 31 

18- 04 
53-76 

0-54 

4-36 

0-33 

0-78 

2-92 

16- 45 

17- 32 
39-28 

0-86 

21-62 

0- 17 

1- 18 

5-04 

25-62 

5-56 

55-92 

0-22 

5-26 

0- 36 

1- 34 

1-68 

9-72 

18-40 

56-28 

0- 56 
9-46 
2-64 

1- 67 

4- 06 

1-21 

5- 60 
50-36 

0-21 

36-22 

0-68 

1-88 

Total  

99-68 

99-77 

100-02 

99-80 

100-30 

100-41 

100-22 

Source  of  Water  Supply  , , | 

Bits  and 
Surface 
Water, 

Quarry 

and 

Saltwater. 

1 Quarry  | 

Pits  and 
Surface 
Water. 

1 Well. 

Bum. 

.... 
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The  above  results  show  that  the  substance  which  is 
present  in  gi-eatest  amount  is  the  calcic  sulphate,  and 
that  calcic  carbonate,  magnesic  carbonate,  and  iron 
oxide,  are  found  in  less  proportions. 

Waters. 

The  waters  most  usually  employed  in  the  steam 
boilers  throughout  the  country  are  hard  in  quality. 
This  probably  arises  from  the  fact  that  boilers  are 
generally  to  be  found  in  towns  and  populous  places 
which  have  introduced  a water  supply  from  a distance. 
This  supply  is  not,  as  a rule,  so  abundant  as  to 
admit  of  its  being  used  for  other  than  domestic  pur- 

etfected  by  the  organic  substances  in  solution  and  sus- 
pension, which,  mixing  with  the  deposit  as  it  is  pre- 
cipitated, do  not  permit  of  the  formation  of  a hard  scale. 
They  give  generally  a soft  mass  or  powder,  which  is 
readily  removed  from  the  boiler. 

The  following  are  analyses  of  those  various  classes 
of  water,  the  results  being  calculated  in  grains  per 
imperial  gallon  : — 

Steam  Boiler  Soft  Waters. 

Grains 

In  One  Imperial  Gallon. 

District  from  which  Sample 
WAS  Obtained. 

poses ; and  even  where  an  unlimited  supply  is  at  hand, 
the  cost  is  such  as  to  debar  its  general  adoption. 
Manufacturers  are,  therefore,  compelled  to  go  to  other 
sources  for  their  supplies,  and  recourse  is  had  to  wells. 
These  wells  are  generally  hard  in  nature,  and  are  of 
two  distinct  classes,  (1)  those  which  contain  carbonates, 
and  are  termed  temporary  hard  waters,  and  (2)  those 
liaA-ing  sulphates  in  solution,  and  forming  what  are 

No.  13. 
Selkii'k. 

No.  14. 
Glasgow. 

No.  15. 
Fountain- 
hall. 

No.  16. 
Carlisle. 

Total  Saline  Matter 

2’56 

1-28 

4-72 

9-92 

Total  Organic  Matter  .... 

0-68 

0-36 

1-16 

4-46 

called  permanently  hard  waters.  It  is  not  uncommon  to 
employ  dirty  or  sewage  waters,  and  also  pit  waters. 

Total  Solid  Matter  

3-24 

1-64 

5*88 

14-38 

The  latter  class  of  waters  often  contain  much  iron  and 
alumina  as  acid  sidphates,  and  are  most  injurious  to 
boilers ; for,  besides  forming  hard  incrustations,  they 
act  upon  the  iron  of  the  boiler  plates,  gradually  eating 

Chlorine 

0-50 

0-25 

0-25 

0-75 

Calcic  Carbonate  

0-98 

0-36 

1-46 

4-06 

Calcic  Sulphate 

0-22 

0-22 

0-43 

0-36 

them  through.  Sewage  waters  are  much  esteemed  by 
practical  engineers,  as  they  are  said  to  scour  or  clean 
the  boilers,  a property  which  is  due  to  the  oily  matters 
they  hold  in  suspension,  and  the  presence  of  which 
Fenders  their  use  inadvisable.  Much  will  also  be 

Source  of  Supply 

Eiver. 

Loch. 

River. 

River. 

These  results  show  the  water  to  be  of  good  quality 
for  steam  purposes. 

Steam  Boiler  Hard  Waters  from  Wells. 


District  from  which  Sample  was  Obtained. 


\.J  i;  A 1 .>  n 

In  One  Imperial  Gallon. 

1 

No.  17.  1 

Edinburgh,  j 

1 

No.  18. 
Dunbar. 

No.  19. 
Craigleith. 

No.  20. 
[Edinburgh. 

No.  21. 
Slough. 

No.  22. 
Galashiels. 

Total  Saline  Matter 

1 

15-68  I 

64-00 

58-24 

25-00 

24-96 

10-24 

Total  Organic  Matter 

3-20 

7-04 

9-28  . 

12-10 

6-72 

6-08 

Total  Solid  Matter  

18-88  ! 

71-04 

07-52 

37-76 

31-68 

16-32 

Chlorine 

2-5 

24-8 

7-0 

3-75 

2-75 

1-7 

Calcic  Carbonate  

13-18 

21-04 

43-66 

14-36 

7-14 

2-44 

Calcic  Sidphate 

1-03 

19-21 

8-24 

7-12 

9-23 

6-31 

Source  of  Supply | 

Towm 
Supply, 
Rain  Water, 
and  WeU. 

Well. 

\’ 

Well.  1 

Well,  Canal, 
and  Town 
Supply. 

1 Well. 

WeU. 

Steam  Boiler  Hard  Waters  from  Pits. 


Grains 

I.N  One  Imperial  Gallon. 

Dlstrict  from  which 

Sample  was  Obtained. 

No.  23. 

AMiitehm. 

No.  24. 
Granton. 

No.  25. 
Wlutehill. 

No.  26. 
Gorton. 

No.  27. 
Carberry. 

No.  28. 
Smeatou. 

Total  Saline  Matter 

24-08 

10-88 

20-48 

31-68 

35-64 

50-88 

Total  Organic  Matter 

2-88 

6-08 

3-20 

4-28 

11-20 

9-28 

Total  Solid  Matter  

26-96 

10-96 

23-08 

35-96 

46-84 

60-16 

Chlorine 

1 -5 

2-75 

2-0 

1-3 

2-0 

2-0 

Calcic  Carbonate  

18-21 

3-42 

8-43 

12-26 

18-56 

12-27 

Calcic  Sulphate 

4-31 

4-06 

6-54 

14-33 

12-21 

20-54 

Source  of  Supply 

Pits. 

Quarry. 

Pifs. 

( Pits  and  1 
\ Surface,  j 

Pits. 

( Pits  and 
\ Bum. 

898 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  October  29,  1880. 


Steam  Boiler  Waters. — Sewage  Impregnated. 


District  from  which  Sample 
WAS  Obtaixed. 


Grains 

In  One  Imperial  Gallon. 

No.  29. 
PortoheUo. 

• CD 

o:§ 

No.  31. 
Kinghorn. 

Total  Saline  Matter 

Total  Organic  Matter  .... 

15*36 

6*40 

26*56 

6*72 

15*68 

6*40 

Total  Solid  Matter  

21*76 

33*28 

22*08 

Chlorine  

Calcic  Carbonate  

Calcic  Sulphate 

3*7 

6*16 

16*00 

7*0 

5*61 

16*32 

5*0 

12*21 

0*34 

Source  of  Supply 

Bum. 

Burn. 

Loch. 

Anti  - Incrustators  . 

All  waters,  whether  hard  or  soft,  when  employed  for 
steam  purposes,  give  a deposit  or  incrustation,  which 
falls  to  the  bottom,  and  adheres  firmly  to  the  boiler 
plates.  These  incrustations  cause  a very  great  loss  of 
heat,  amounting,  in  some  cases,  to  nearly  35  per  cent, 
of  the  fuel  used,  and  when  allowed  to  remain,  soon 
make  the  plates  of  the  boiler  twisted  and  broken,  besides 
very  often  being  the  cause  of  disastrous  explosions  and 
great  loss  of  life  and  property.  Many  substances  are 
used  to  prevent  the  incrusting  of  the  plates  of  boilers, 
some  of  which  profess  to  retain  the  salts  in  solution, 
whilst  others  act  mechanically.  As  to  the  first  of  these 
classes,  a material  which  can  act  on  the  hard  firm  in- 
crustation, and  render  it  soluble,  will,  most  likely,  also 
eat  into  the  boiler,  and  thus  cause  more  damage  than 
good,  and,  even  if  successful,  would  lead  to  priming. 
The  second  series,  however,  play  an  important  part. 
Their  object  is  to  compel  the  sediment  of  the  water  to  be 
given  off  in  such  a state  that  it  shall  not  adhere  to  the 
bottom  or  sides  of  the  boiler  or  tubes.  This  is  a very 
large  class,  and  contains  many  members  widely  differ- 
ing from  each  other  in  chemical  composition  and 
characters.  For  convenience  of  consideration,  they  can 
be  divided  into  (1)  saline,  (2)  fatty,  (3)  organic  and  i 
gelatinous,  and  (4)  paraffin  and  paraffin  products. 

Boiler  Incrustations. — Carbonate  op  Soda  Employed. 


Saline  Compositions. — The  more  commonly  met  with 
saline  materials  used  as  anti -incrustators  are  washing 
soda  and  soda  ash.  When  these  bodies  are  added  to  a 
water,  the  lime  salts  present  in  it  are  precipitated  at 
once  as  carbonates,  and  form  a dense  white  flocculent 
mass.  The  water,  on  boiling  for  some  time,  deposits  a 
hard  cake  of  incrustation  which  it  is  difficult  to  remove. 
The  compositions  consisting  of  carbonate  of  soda  arc 
many  in  number,  and  have  special  names  according  to 
the  fancy  of  the  vendor.  One  sample  analysed  was 
coloured  with  blue  litmus.  The  foregoing  analyses  are 
from  incrustations  where  carbonate  of  soda  is  employed. 

These  results  show  a large  amount  of  sulphate  of 
soda,  which  has  been  formed  by  the  carbonate  of  soda 
and  the  sulphates  of  the  water  interchanging  acids,  and 
becoming  sulphate  of  soda  and  carbonate  of  lime. 

Fatty  Compositions. — In  this  series  are  included  tallow 
and  the  fatty  oils.  The  employment  of  tallow,  although 
common,  is  attended  with  much  danger,  as  is  proved  by 
the  number  of  boiler  explosions  from  this  cause,  the 
boilers  showing,  when  examined,  that  quantities  of  the 
tallow  have  combined  with  the  lime  salts,  to  form  an 
insoluble  lime  soap,  which,  adheres  to  the  plates  of  the 
bottom  and  sides  of  the  boilers,  allowing  the  iron  to  bo 
overheated,  and  causing  the  plate  to  be  burned  and 
twisted.  Besides  this,  fatty  acids  are  evolved,  which 
attack  the  iron  plates  and  gradually  eat  them  through. 
This  is  readily  observed  from  the  analyses  of  incrusta- 
tioDS  of  this  class,  which  show  a considerable  propor- 
tion of  iron: — 


Boiler  Incrustations — Tallow  Employed. 


District  from  which  Samples 
were  obtained. 

No.  35. 
Glasgow. 

No.  36. 
Fountainhall. 

Eerric  Oxide  (Ee<>03 ) 

Aluminic  Oxide  (Ah^Og)  ..  ) 

11*60 

25*72 

Calcic  Carbonate  (CaCO  3)  . . 

5*92 

44*83 

Magnesic  Carbonate  (MgC03) 

6*76 

6*44 

Calcic  Sulphate  (CaS04)  .... 

1*52 

3*12 

Sodic  Salts,  kc 

trace 

0-44 

Silica  (t‘i02)  

12*16 

13*33 

^Organic  Matters  

58*50 

3*80 

Moisture 

3*64 

2*24 

Total 

100*10 

99*92 

Source  of  Water  Supply  .... 

Loch. 

Biver. 

*Oily  Matters 

57*47 

3*20 

DiSTRin 

V 

C'i  '3 

0 

[•  FROM  WHICH  Sample 
'AS  Obtained. 

6 *2  ' c '2 

Een-ic  Oxide  (FC2O3)  ....  f j 
Aluminic  Oxide  (ALO,)  ..  \ | 

1*96 

9-84 

3*44 

(.'alcic  Carbonate  (CaCOg)  . . | 

34*67 

63*64 

9*52 

i)[aguetic  Carbonate  (MgCO  3) 

23*84 

5*32 

19*88 

Calcic  Sul])hate  (CaSO^)  .... 

•25.88 

1*44 

48*20 

Sodic  Sulphate  (Na„SO  ) .... 

6*41 

4*45 

10*02 

Silica  (SiO„)  ". 

5*54 

10*34 

5*36 

Organic  Matters  

0-25 

1*09 

0*32 

Moisture 

1*34 

2*53 

3*06 

Total  

99*89 

99*65 

99*80 

Source  of  Water  Supply  ...... 

Well. 

r Water  i 
1 Supply,  j 

Well. 

The  employment  of  waste  or  condensed  steam  often 
leads  to  the  introduction  of  tallow  into  boilers.  The 
following  analysis  of  a sediment  from  a condensed 
steam  tank,  shows  the  action  of  the  tallow  on  brass  or 
copper,  and  iron,  as  well  as  the  amount  of  oily  matters 
carried  over  by  steam : — 

Sedimunt  from  Condensed  Steam  Tank. 

(District  from  which.  Sample  was  taken — Xo.  37,  Sheffield.) 


Eerric  Oxide  (Ee203)  50‘21 

Aluminic  Oxide  (Al^Og)  1‘07 

Calcic  Carbonate  (CaCO 3) 0‘31 

Magnesic  Carbonate  (MgCO  3) 1’28 

Calcic  Sulphate  (CaSO 4)  1*43 

Cupric  Oxide  (CuO)  0-88 

Sodic  Salts,  &c 0-11 

Silica  (SiOg)  1'38 

■^Organic  Matters  41*93 

Moisture  0*87 


Total 100*47 


•Oily  Matter 41*36 
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Organic  and  Gelatinous  Compnitions. — Some  waste 
materials  from  manufactories  are  employed  as  anti- 
incrustators.  Peat  or  moss  is  used  in  some  works  where 
it  can  readily  be  obtained,  and  is  of  considerable  service. 
It  evidently  acts,  as  do  all  the  members  of  this  class, 
by  keeping  the  deposit  from  the  water  in  continual 


motion,  and  the  particles  mixing  with  the  solid,  retard 
the  formation  of  a firm  deposit.  They  yield  a soft 
mass  or  powder  readily  removed  from  the  boiler. 
The  following  analyses  show  the  composition  of 
deposits  from  boilers  using  this  class  of  auti-incrus- 
tators : — 


Boiler  Incrustations. 

Organic  or  Gelatinous  Compositions  Employed. 


District  from  which  Sample  was  Obtained. 


No.  38. 
Birmingham. 

No.  30. 
Birmingham. 

No.  40. 
Carberry. 

No.  41. 
Alloa. 

No.  42. 
Newbattle. 

No.  43. 
TVTiitehill. 

No.  44. 
■WTiitehiU. 

No.  45. 
Whitehill. 

No.  46. 
Gorton. 

Ferric  Oxide  (FeoOg)  \ 

Aluminic  Oxide  (AI2O3) j 

Calcic  Carbonate  (CaCOg)  

Magnesic  Carbonate  (MgCOg)  

Calcic  Sulphate  (CaSO^) 

Sodic  Salts,  &:c 

SiUca  (SiOa)  

Organic  Matters  

Moisture 

2-20 

29-28 

6-11 

53-53 

0-54 

2- 29 

3- 37 
2-32 

2-60 

10-18 

7-46 

71-35 

0- 32 
2-22 
4-14 

1- 74 

2-64 

16-54 

22-84 

28-08 

1-23 

8-12 

14-04 

6-58 

3-08 

44-32 

20-76 

11-16 

0-41 

14-46 

2-26 

3-53 

14-00 

19-84 

16-44 

30-03 

0- 36 
12-22 

5-13 

1- 74 

5-16 

16-00 

25-60 

18-28 

0-92 

19-43 

11-13 

3-42 

1-68 

29-69 

37-32 

22-32 

1- 31 
3-84 

2- 65 
0-98 

2-16 

39-27 

10-44 

31-68 

1-06 

10-36 

1-18 

3-18 

2-48 

32-19 

9-06 

42-88 

1-56 

8-96 

1-54 

0-97 

Total  

99-64 

100-01 

100-07 

99-98 

99-76 

99-94 

99-79 

99-53 

99-64 

Smirce  of  "Water  Supply 

! 

i 

•• 

Pits. 

WeU. 

Pits. 

Pits. 

Pits. 

Pits.  1 

Pits  and 
Surface 
Water. 

It  will  be  observed  that  these  analyses  agree  very 
nearly  with  those  obtained  from  boilers  using  no  anti- 
incrustator.  The  organic  matter  is  in  some  of  the  cases 
higher,  but  the  greatest  difference  is,  that,  whilst  the 
one  is  a hard  scale  very  difficult  to  remove,  the  other  is 
a soft  mass  readily  cleaned  away. 

There  is  a class  of  anti-incrustators  employed  which 


contain  a gelatinous  body  with  a saline  substance 
(generally  washing  soda) . Such  materials  throw  down 
the  lime  salts,  and  by  their  mechanical  action  tend  to 
yield  an  incrustation  not  nearly  so  hard  as  the  plain 
salts  do.  The  following  table  shows  the  results  of  the 
analyses  of  incrustations  from  boilers  employing  this 
large  class  of  mixtures  : — 


Boiler  Incrustations. 

Mixed  Gelatinous  and  Saline  Compositions  Employed, 


District  from  which  Sample  was  Obtained. 


6 

a 

0 

£ 

cS 

1 

No.  49. 
Leith. 

No.  50. 
Leith. 

No.  51. 
Edinburgh. 

No.  52. 
Fortobello. 

No.  53. 
Edinburgh. 

No.  54. 
Edinburgh. 

No.  55. 
Kinghom. 

No.  56. 
Edinburgh. 

No.  57. 
Fortobello. 

No.  58. 
Leith. 

Ferric  Oxide  (Fe,Oj)  \ 

Aluminic  Oxide  (A1,0,) J 

5-36 

2-12 

4-16 

1-96 

3-84 

3-68 

3-72 

15-44 

4-16 

4-72 

12-84 

5-20 

Calcic  Carlxmate  (CaCO,)  

71-67 

8-68 

15-17 

11-36 

8-28 

47 -.35 

58-78 

25.32 

60-85 

69-55 

63-05 

27-08 

Magnesic  Carbonate  (MgCO,)  

11-08 

15-40 

11-08 

7-76 

13-96 

6-42 

6 84 

5-61 

19-44 

11-92 

3-44 

10-88 

Calcic  Sulphate  (CaSO,) 

8-5G 

59-60 

55-96 

66-16 

65-48 

33-10 

16  24 

10-62 

6-33 

4-80 

16-40 

36-16 

Sodic  Sulphate,  kc 

0-62 

3-14 

4-46 

5-67 

0-56 

0.36 

3-11 

3-26 

1-17 

1-22 

1-04 

0-14 

Silica 

1-24 

3-65 

7-30 

2-24 

6-23 

6-43 

6-61 

1.3-78 

5-56 

5-24 

6-36 

15-88 

Organic  Matters 

0-86 

0-86 

2-23 

2-37 

0-86 

0-.58 

1-60 

21-33 

0-26 

0-31 

0-44 

2-06 

Moisture  

0-49 

6-33 

1-59 

1-35 

1-22 

1-84 

2-97 

4-65 

2-08 

2-27 

1-14 

2-72 

Total  

99-88 

99-78 

99-95 

99-87 

100-43 

99-76 

99-97 

100-11 

99-88 

100-03 

99-71 

100-10 

Source  of  Water  Supply 

■1 

tl0 
CfiOi  g 

^§1 

CO 

0 0 

CLl  OQ 

1 

0 

S)  . 

li 

01  fq 

c3 

1 

05 

6 

05 

-s 

0 

5 

bo  . 

to 

1 

900 
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Faraffin  and  Paraffin  Products. — The  last  class  of  anti- 
incrustators  are  paraffin  and  paraffin  products.  Paraffin 
itself  is  employed  in  considerable  quantity,  and  gives 
good  results.  It  acts  entirely  by  coating  the  particles 
of  sediment,  forming  them  into  minute  balls  or  pellets, 
which  do  not  adhere  to  each  other,  and  these  being 
constantly  kept  in  motion,  yield  a light  granular  sedi- 
ment readily  removed  from  the  boiler.  The  amount 
used  is  about  one  pint  per  week.  The  results  of  the 
analyses  of  sediments  from  such  boilers  are  as  below : — 

Boilek  Inceustations. — Paeapfin  Oil  Employed. 


District  from  which 
Sample  was  obtained. 


73 

oils 
6 S 

si 
6 ^ 

tH  6 

® g 

/A 

® XT 

o 

Ferric  Oxide  (Ee^Og)  ) 

Aluminic  Oxide  (AlgO,) ) 

5-48 

2-12 

22-88 

'Calcic  Carbonate  (CaCOg)  

34-03 

53-16 

1-21 

Magnesic  Carbonate  (MgCOg)  .. 

29-16 

20-03 

3-08 

Calcic  Sulphate  (CaSO^) 

4-04 

15-52 

60-88 

Sodic  Salts,  &c 

0-26 

0-56 

0-36 

Silica  (SiOs)  

13-88 

5-56 

10-66 

Organic  Matters  

6-61 

0-44 

0-24 

Moisture 

5-48 

2-03 

0-58 

Total  

98-94 

99-92 

99-89 

Source  of  Water  Supply 

Well. 

Well. 

Well. 

Sample  No.  61,  from  Dunse,  had  taUow  introduced 
along  with  the  paraffin  oil,  and  it  is  due  to  this  that 
the  iron  oxide  is  so  large  in  quantity.  Paraffin  oil, 
when  introduced  into  a dirty  boiler,  soaks  into  the 
incrustation,  and  gradually  causes  the  hard  sediment  to 
crack  and  split  up,  when  it  is  easily  removed.  On 
account  of  its  mode  of  action  being  to  prevent  the 
incrustation  thickening,  it  is  found  better  to  coat  the 
inside  of  the  boiler  when  empty  with  the  paraffin. 
The  employment  of  condensed  water  should  be  dispensed 
with  on  account  of  the  large  amount  of  fatty  oils  it 
contains.  The  use  of  paraffin  oil  is  unattended  with 
the  constant  priming  which  is  found  to  take  place  when 
tallow  is  employed,  and  the  amount  of  oil  introduced 
can  be  increased  without  running  any  risk  or  delay 
from  this  cause.  Paraffin  mixed  with  fatty  oils  com- 
poses several  weU-knov/n  compositions.  The  substance 
does  not  mix  well,  and  floats  on  the  surface  of  the 
water  in  the  boiler. 

The  soda  liquor  obtained  as  a waste  substance  during 
the  purification  of  paraffin  oil  is  largely  employed,  and 
furnishes  some  of  the  more  commonly  used  compositions. 
The  incrustations  from  boilers  using  this  soda  liquor 
give  the  results,  on  analysis,  stated  in  the  table  in  the 
next  column. 

Zinc  has  lately  been  used  to  a considerable  extent, 
and  seems  to  work  well  in  marine  boilers.  The  action 
is  said  to  be  galvanic.  It  has  been  tried  several  times 
in  land  boilers,  but,  so  far  as  I can  learn,  has  never  been 
successfid,  and,  in  fact,  the  incrustation  was  deposited 
as  fast  as  when  no  anti-incrustator  is  employed.  These 
experiments  go  far  to  prove  that  the  action  is  not 
caused  by  galvanism,  but  to  some  definite  chemical 
action  probably  due  to  the  chlorides  of  the  sea  water. 

Looking  to  the  fact  that  most  steam  raising  water  is 
hard,  and  considering  the  loss  of  time  and  money  con- 
sequent on  the  laying  up  of  the  boilers  for  cleaning,  it 
comes  to  be  an  important  jioint  as  to  whether  it  would 
not  be^  advisable  to  soften  the  water  before  use.  This 
is  easily  accomplished,  for  provided  the  water  be 


Boilee  Inceustations. — Paeaffin  Soda  Liquoe 
Employed. 


District  from  which 
Sample  was  Obtained. 

No.  62. 
Leith. 

No.  63. 
Edinburgh. 

Ferric  Oxide  (Ee2  0 g)  1 

Aluminic  Oxide  (ALOg) j 

Calcic  Carbonate  (CaCOg)  

Magnesic  Carbonate  (MgCOg). . . . 
Calcic  Sulphate  (CaSO^) 

3- 52 

1-04 

7-96 

60-12 

1-41 

15-53 

4- 39 

5- 82 

2-12 

84-86 

1-76 

3-52 

1-37 

3-02 

1-26 

1-96 

Sodic  Salts,  &c 

Silica  (Si02)  

Organic  Matters 

Moisture  

Total 

99-79 

99-97 

Source  of  W^ater  Supply . 

Sewage  and  | 
Surface.  j 

Town  Supply, 
Rain  Water, 
and  Well. 

“temporary”  hard  (that  is,  contains  carbonate  of  lime), 
the  use  of  Clark’s  process  wiU  soften  it.  The  process 
consists  in  adding  lime  to  the  water,  which  combines 
with  the  free  carbonic  acid  gas,  forming  insoluble 
carbonate  of  lime,  which  falls  to  the  bottom  of  the 
vessel,  accompanied  by  all  the  carbonate  of  lime  pie^ 
viously  held  in  solution  by  the  free  carbonic  acid  gas, 
When  the  water  contains  sulphate  of  lime,  and  is 
“ permanently  ” hard,  the  addition  of  a small  quantity 
of  washing  soda  will  remove  the  greater  part  of  the 
lime  salts,  and  render  the  water  soft.  The  softening 
process  should  be  employed  before  the  water  reaches 
the  boiler,  and  will  be  greatly  aided  by  heat  from  the 
waste  steam,  care  being  taken  that  a paraffin  lubricant 
is  employed  for  the  cylinders.  The  softening  of  water 
has  not  been  much  practised,  but  much  can  be  done  ip 
this  way  to  improve  boiler  feed  waters. 


NEEDLEWORK. 

Exteacts  feom  the  Pepoets  of  Hee  Majesty’s  In- 
SPECTOES  OF  Schools  foe  the  Yeae  1879,  showing 
THE  PeOGEESS  made  IN  InSTEHCTION  IN  NeEDLEWOEK. 

“If  aU  the  schools  had  been  obliged  to  take  up  needle- 
work as  they  are  obliged  to  take  up  arithmetic,  I feel 
no  doubt  the  per-centage  of  success  would  have  been 
very  much  higher. — Mr.  Capel,  Inspector,  Warwick 
and  Coventry  Districts,  p.  235. 


“As  to  needlework,  those  schools  in  which  it  was 
already  well-taught  were  not  few,  and  the  new  require- 
ments of  the  Code  have  affected  them  but  little.  Those 
schools  in  which  the  subject  received  less  attention  can 
hardly  yet  show  the  fuU  result  of  such  effort  as  some 
of  them  have  made  to  conform  to  your  Lordships’ 
standard.  I am  afraid  I am  not  one  of  those  who 
expect  marked  improvement  from  the  present  mode  of 
dealing  with  this  subject.  I quite  think  that,  even 
amidst  the  interest  and  hurry  of  more  congenial  work, 
her  Majesty’s  Inspectors  may  obtain  sufficient  know- 
ledge and  sufficient  familiarity  with  certain  merits  and 
defects  to  constitute  them  tolerable  judges  of  the 
general  care  and  success  with  which  the  subject  is 
taught.  But  I am  sceptical  as  to  our  acquiring  such 
practical  knowledge  or  such  acquaintance  with  technical 
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language  as  will  ever  make  us  very  helpful  advisers 
and  directors,  or  enable  us  to  hold  our  ovm  against 
ladies  of  even  fair  knowledge  of  the  subject,  upon  the 
niceties  of  an  art  we  have  never  practised,  as  applied  to 
garments  we  have  never  worn.  Our  opinion  will  be 
listened  to  as  a lay  opinion  on  any  other  subject  is 
listened  to  by  professors,  but  it  cannot  carry  as  much 
weight  as  the  opinion  of  any  lady,  herself  a practised 
needlewoman.  I should  be  glad  to  see  needlework 
made  a subject  of  special  annual  report  by  some  resident 
lady  appointed,  say  in  each  union,  or  to  inspect  and 
direct  the  work  of  some  20  or  25  adjacent  schools. 
Such  a person  could  give  practical  ad\dce  and  assistance, 
and  having  only  a small  number  of  inlying  schools  to 
visit,  could  really  give  the  requisite  time  to  each  school, 
and  could  report  with  the  authority  and  confidence  that 
come  of  practical  knowledge  and  detailed  investigation. 
There  must  be  many  ladies  highly  competent  for  such 
a post,  and  the  slight  additional  expense  involved  to  the 
Department  would  be  weU  repaid  by  the  certain  im- 
provement that  would  result  in  an  important  subject.” — 
Mr.  CoLViLL,  Inspector,  Shrewsbury  District  of  Shrop- 
shire, pp.  211-2. 


‘ ‘ I should  like  also  to  see  the  rule  now  in  force  about 
domestic  economy  applied  to  needlework,  so  that  if  girls 
were  presented  for  grant  at  all  under  Art.  19  C.  they 
must  take  needlework.  Another  condition  attached  to 
this  grant  ought  to  be  that  the  sewing  mistress  should 
be  able  to  satisfy  a competent  board  of  examiners  (not 
merely  the  inspector)  that  she  thoroughly  understood 
the  cutting  out,  fixing,  and  making  of  such  garments 
as  would  be  made  in  her  school,  and  that  by  w'ork  done 
in  the  presence  of  the  examiners.  She  should  then 
receive  a special  certificate  as  a sewing  mistress.  I am 
sure  that  many  female  teachers  well  trained  in  other 
ways  are  not  competent  to  teach  seAvdng,  and  do  not 
know  how  to  produce  good  work.  The  finished  speci- 
mens of  work  shown  at  inspection  are  of  little  or  no, 
value,  as  proving  that  the  children  who  present  them 
can  do  similar  work  by  themselves.  In  fact,  they  can 
seldom  do  anything  at  all  like  it.  The  only  importance 
of  the  finished  articles  is  that  they  prove  that  a certain 
amount  of  material  has  been  provided.  The  children 
often  freely  admit  that  much  of  the  work  which  they 
exhibit  has  been  done  by  their  mothers,  or  sisters,  or 
friends.  Tlieir  show  work  may  therefore  be  ignored  in 
the  same  way  that  their  exercise  books  are  for  examina- 
tion purposes.  In  one  respect,  the  more  garments  you 
require  to  see  completed  the  worse  it  is  for  the  instruc- 
tion in  needlework,  because  the  time  and  attention  of 
the  teachers  is  wholly  occupied  in  getting  so  much 
done,  instead  of  in  teaching  the  children  how  to  help 
themselves  Avith  their  needles.  This  should  be  the  sole 
aim.  "Were  it  attained,  we  should  not  see  so  many 
schools  in  which  a tidy  child  was  very  much  the 
exception,  and  rags  were  the  rule.  Many  mothers  and 
•wives  are  now  imable  either  to  do  their  own  work  or  to 
pay  for  ha-sdng  it  done,  the  cost  of  making  a thing 
being  often  more  than  that  of  the  material.” — Mr. 
CuEREY,  Inspector,  Northampton  District,  p.  257. 

“Thanks  to  the  indefatigable  efforts  of  my  pre- 
decessors, and  the  energetic  and  hearty  co-operation  of 
the  teachers,  the  needlework  is,  generally  speaking,  in  a 
very  satisfactory  state,  and  in  many  cases  excellent. 
No  difficulty  has  arisen  in  carrying  out  the  pro-vdsions 
of  the  scheme  of  needlework  issued  by  your  Lordships, 
except  in  the  matter  of  the  garments  cut  out  by  the 
girls  themselves  in  Stage  IV.  and  upwards,  and  this  has 
been  cau.sed  chiefly  by  the  fact  that  many  children 
biing  their  own  work,  and  the  parents,  doubting  their 
daughters’  ability,  frequently  cut  out  the  garments 
them.selves.  The  look  of  pride  with  which  girls  assure 
me  their  work  is  entirely  their  own,  ought  to  bring  some 
compensation  fqf  a slight  misfit.  Under  the  supervision 
of  a competent  and  careful  teacher,  I am  certain  that 


the  number  of  pieces  spoiled  would  be  exceedingly 
small.  The  specimens  worked  on  the  day  of  inspection 
are  almost  invariably  carried  away  from  the  school  and 
intrusted  to  Mrs.  Thorpe,  my  assistant’s  wife,  for 
examination.  For  her  valuable  assistance,  so  freely 
and  generously  given,  I am  very  greatly  indebted,  and 
I seldom  pronounce  an  adverse  verdict  without  her  con- 
currence, thus  obviating  any  objection  that  might  arise 
as  to  a man’s  judgment  in  the  matter  of  needlework.” — 
Mr.  DiBBE]sr,  Inspector,  Wakefield  District,  p.  276. 


“ The  needlework  scheme  in  Schedule  III.  has  been 
very  generally  adopted,  and  is  on  the  whole  working 
well,  and  bearing  good  fruit.  With  some  few  excep- 
tions we  have  not  got  beyond  Stage  IV. , and  a largo 
proportion  of  the  girls  have  been  examined  in  the  work 
of  the  lowest  stages.  But,  considering  how  little 
attention  has  hitherto  been  paid  to  this  subject  in 
infants’  schools,  and  that  the  scheme  previously  in  force 
in  the  district  did  not  extend  to  Standard  I.,  there 
is  no  reason  to  be  dissatisfied.  After  this  year  the 
groimding  may  be  expected  to  be  done  in  the  infant 
department.  Though  the  recommendation  with  regard 
to  boys  has  only  in  one  instance  found  favour,  the 
performances  of  some  of  the  infant  girls  have  been 
siu’prisingly  good.” — Mr.  Gleabowe,  Inspector,  Crewe 
District,  p.  288. 


“ The  results  of  examination,  in  schools  where  needle- 
work has  boon  taken  as  a ‘ class  subject  ’ for  the  first 
time,  show,  in  most  cases,  that  though  formerly  a few 
girls  in  the  school  were  good  needlewomen,  yet  the 
general  proficiency  was  very  moderate.  In  some  of  the 
schools  under  the  Leyton  Board,  the  needlework, 
according  to  my  judgment,  is  excellent.  Needlework 
should  be  compulsory  amongst  the  class  subjects  in 
girls’  schools,  just  as  domestic  economy  is  among  the 
specific  subjects.” — Mr.  Helps,  Inspector,  Chelmsford 
District,  pp.  299,  300. 

‘ ‘ In  girls’  schools  needlework  has  steadily  improved, 
and  the  female  pupil -teachers  are  also  much  more 
expert  needlewomen  than  they  were  a short  time  ago.” 
— Mr.  Legard,  Inspector,  Leeds  District,  p.  324. 


‘ ‘ On  needlework  my  words  this  year  will  be  few.  I 
am  so  far  disappointed  with  the  results  of  the  Third 
Schedule.  Why  it  should  not  work  for  good  I can 
hardly  tell,  since  the  changes  from  my  own  scheme 
were  really  very  few.  But  the  fact  is,  that  while  there 
has  certainly  been  more  care  shown  in  the  work  done 
during  the  year,  the  examination  work  has  almost 
everyAvhere  fallen  off.  I mean,  not  merely  in  average 
results— this  might  have  been  due  to  the  introduction 
of  Standard  I— the  higher  work  is  also  distinctly  worse. 
I can  only  suppose  that  the  new  exercises  have  taken  up 
so  much  time  that  the  old  have  been  more  or  less 
slighted.  I hope  it  is  the  effect  of  a transition  year, 
which  Avill  pass  aAvay.  Some  minor  points  of  the 
schedule  miglit  be  amended;  but  it  is  very  important  to 
have  no  fresh  changes  at  present.” — Mr.  Monceeiff, 
Inspector,  Bristol  District,  p.  337. 


“ The  needlework  is  greatly  improved,  although  imless 
done  before  the  inspector  there  is  no  guarantee  that  it 
is  done  by  the  children.  In  tliis  one  subject  I find  that 
Cumberland  is  inferior  to  Northumberland.  I should 
recommend  that  the  needlework  should  ahvays  be  done 
before  the  inspector ; for  the  children  have  been  known 
to  leave  school  and  go  into  service  without  being  able 
to  sew.  This  will,  no  doubt,  give  more  trouble  to  the 
inspector,  and  the  girls  will,  in  winter,  have  to  be 
examined  before  the  boys,  on  account  of  the  light.  I 
think  that  pupil -teachers  should  also  sew  before  the 
inspector  ; the  marks  now  obtained  by  them  in  this 
district  are  very  high.  There  has  been  some  trouble  as 
to  the  supply  of  material.  I recommend  that  the 
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managers  should  supply  it,  and  sell  the  garments  to  the 
parents  at  the  cost  of  the  material  only.  It  is  to  be 
remembered  that  managers  obtain  a special  grant  for 
needlework  done  in  this  way,  and  are,  therefore,  in  a 
better  position  to  pay  for  the  materials.” — Mr.  Penne- 
THOKNE,  Inspector,  Northumberland  District,  p.  367. 


‘ ‘ Needlework  has  improved  considerably  since  it  was 
made  a class  subject  under  Art.  19  C.  : whether  it  will 
continue  to  improve  under  Schedule  III.  remains  to  be 
seen.  But  to  have  established  a common  standard 
throughout  the  country  is,  without  doubt,  in  itself,  an 
advantage.  Into  the  details  of  Schedule  III.  I will 
not  venture  to  enter  here,  but  I may  perhaps  be  allowed 
to  hazard  a regret  that  the  standard  classification  has 
been  deserted  in  that  scheme.  Doubtless  a distinct 
organisation  was  adopted  in  the  expectation  that  the 
numbers  presented  in  the  higher  stages  might  be  in- 
creased thereby  ; but  the  effect  has  been  the  precise 
contrary.  Prom  the  1st  May  (when  the  Schedule  came 
into  force)  to  July,  332  girls  Avere  examined  in 
Standards  IV.,  V.,  and  VI.,  in  schools  which  took  up 
needlework  as  a class  subject.  Of  these  only  8 were 
presented  in  the  sixth  stage,  21  in  the  fifth,  and  191  in 
the  fourth.  The  remainder,  one-third  of  the  whole, 
■were  presented  in  stages  lower  than  their  standards.  A 
child’s  class  in  the  grammar,  geography,  and  history 
examination  is  determined  by  its  proficiency  in  the  three 
E’s,  and  rightly,  since  this  system  tends  to  encourage 
equable  progress  aU  round.  VTiy  should  a different 
principle  be  applied  in  the  case  of  sewing?  But  a 
graver  objection  to  the  present  plan  than  any  mere 
theoretical  anomaly  is  the  practical  effect  it  has  in 
taking  the  control  of  the  grant  for  this  subject  entirely 
out  of  the  inspector’s  hands.  There  is  nothing  to  pre- 
vent the  sewing  mistress  presenting  the  same  girls  over 
and  over  again  in  the  same  stage,  or  at  least  in  stages 
much  below  those  in  which  they  ought  to  pass.  True 
it  is  that  one  class  must  he  presented  as  high  as  the 
fourth  stage  (to  he  raised  hereafter),  but  this  class  may 
be  just  as  large  or  just  as  small  as  the  mistress  pleases. 
Under  these  circumstances  the  degTee  of  annual  progress 
must  become  an  unknown  quantity  for  the  inspector, 
and  the  grant  an  enervating  certainty  for  the  schools. 
In  rural  mixed  schools,  under  a master  instruction, 
needlework  labours  under  some  special  disadvantages. 
One  is  the  difliculty  of  obtaining  an  instructress  pos- 
sessing any  idea  of  method  or  organisation.  Another 
is  the  great  affection  happily  entertained  for  knitting, 
and  the  great  indifference  unhappily  felt  for  sewing, 
in  the  homes  of  our  children.  It  results  that,  although 
in  almost  all  parts  of  this  district  the  children  are 
already  fairly  proficient  knitters  when  they  come  to 
school,  they  have  to  be  taught  sewing  ab  initio ; and, 
moreover,  their  progress  is  checked  by  the  anxiety  their 
])arents  discover  that  they  should  spend  their  school- 
time  in  supplying  themseB'es  and  their  baby  brothers 
with  socks.  Eurther,  when  they  do  bring  sewing  with 
them,  it  is  of  so  heterogeneous  and  hap-hazard  a descrip- 
tion that  systematic  instruction  is  out  of  the  question, 
and  the  school  during  the  lesson  is  in  danger  of  becom- 
ing a kind  of  domestic  factory.” —Mr.  Teemenheers, 
Inspector,  Kendal  District,  pp"  421-2. 

“Needlework,  for  the  same  reason,  I can  but  very 
briefly  touch  upon.  Unquestionably  this  has  immensely 
improved  since  it  was  made  a class  subject  under  Art. 
19  C.,  but  there  is  much  room  for  improvement.  I 
should  liardly  venture  upon  the  statement  if  I had  not 
the  support  of  many  ladies  of  experience,  but  there  are 
many  mistresses  by  no  means  competent  to  teach  needle- 
Avork  in  many  of  its  branches.  For  example,  I may 
mention  the  rubbish  frequently  given  me  as  pleating; 
herringboning,  too,  is  frequently  so  taught  as  to  make 
it  clear  the  teacher  does  not  know  its  proper  use.  But 
the  great  fault  is  that  children  are  not  taught  to  apply 
the  knowledge  tliey  acquire.  Many  a girl  will  pass 


successfully  through  all  the  stages  of  needleAvork,  and  bo 
utterly  valueless  with  her  needle  when  she  leaves  school 
and  takes  a situation  as  under-nurse.  I speak  from 
experience.” — Mr.  Welezesox,  Inspector,  Lichfield 
District,  p.  453. 


‘ ‘ The  quality  and  quantity  of  the  needlework  vary  in 
different  parts  of  my  district  and  are  in  inverse  ratio  to 
the  circumstances  of  the  parents.  The  infants’  seAAung 
is  not  so  good  as  it  should  be,  but  an  unwonted  zeal  is 
manifested  now  that  a portion  of  the  grant  depends 
upon  its  being  satisfactorily  taught,  and  I much  wish  that 
such  a proA’iso  existed  in  regard  to  the  needloAvork  of 
the  elder  children.  It  is  impossible,  I think,  to  OA'er- 
estimate  the  importance  of  this  part  of  a girl’s  educa- 
tion ; and  the  chorus  of  disapproA'al  which  greeted  the 
first  needlework  schedule,  and  from  Avhich  the  present 
one  has  not  wholly  escaped,  was,  in  my  opinion,  a clear 
indication  that  some  reform  was  called  for  in  this 
respect.  Constant  practice  has  made  me  pretty  familiar 
with  the  mysteries  of  what  I formerly  regarded  as  an 
occult  art ; but,  at  the  risk  of  repeating  a truism,  I must 
say  that  the  examination  and  criticism  of  needle Avork 
cannot  be  considered  as  one  of  the  legitimate  functions 
of  her  Majesty’s  Inspectors,  and  I hope  before  long  this 
duty  will  be  entrusted  to  more  competent  judges. 
Under  the  existing  regime  I am  appealed  to  on  all  sorts 
of  technical  points,  and  I have  often  some  difliculty  in 
preserAong  my  graAity,  especially  when  garments  more 
useful  than  ornamental  are  produced  for  my  inspection.” 
— Mr.  Beexay,  Durham  District,  pp.  227-8. 


VOYAGE  OF  THE  ANTHRACITE. 

The  following  notice  of  Mr.  Perkins’s  yacht.  Anthra- 
cite^ is  taken  from  an  American  paper  : — 

“The  steam  yacht.  Anthracite,  wliich  arrNed  at  Fal- 
mouth, England,  on  the  14th,  after  a passage  of  twenty- 
three  days  from  Philadelphia,  is  the  smallest  steam 
vessel  that  ever  crossed  the  Atlantic.  Her  ability  to 
make  so  long  a trip  is  due  to  a new  application  of  the 
principle  of  high  steam  pressure.  Prior  to  1861  it  was 
found  next  to  an  impossibility  to  combine,  in  a boiler 
intended  for  generating  steam  at  high  pressure,  strength 
and  safety  A\rith  durability.  This  was  caused' by  injury 
that  followed  the  introduction  of  the  impurities  con- 
tained in  the  water.  With  a boiler  similar  to  Ihe  one 
on  the  Anthracite,  aU  danger  from  corrosion  is  obviated, 
for  the  quantity  of  water  necessary  is  reduced  to  the 
minimum  by  reason  of  its  being  used  over  and  ov’er 
again,  so  that  eA^en  vessels  of  the  largest  tonnage 
could  easily  carry  an  adequate  supply  within  a very 
small  stowage  space.  It  is  a fact,  proved  by  the  records 
of  transatlantic  steamship  lines,  that  the  consmnp- 
tion  of  coal  is  in  exact  proportion  to  the  increase 
of  pressure  upon  the  boiler,  high  pressure  requir- 
ing the  least  fuel,  and  vice  versa.  The  old  steamers 
of  the  Collins  line,  and  even  the  earlier  A’essels 
of  lines  now  in  existence,  consumed  a quantity 
of  fuel  proportionately  much  greater  than  that 
used  by  the  fastest  ships  of  the  White  Star 
line  to-day.  Since  the  days  of  Watt  and  his  con- 
temporaries, the  use  of  steam  at  higher  pressures  has 
been  looked  upon  as  the  true  means  of  combining  a 
larger  amount  of  work  writh  a more  economical  con- 
sumption of  fuel.  Newcomen  used  steam  of  barely 
more  than  atmo.spheric  pressure ; Smeaton  raised  the 
pressure  a little,  and  found  the  work  done  to  increase 
considerably  ; Watt  used  a pressure  of  ten  poimds,  and 
did  three  times,  more  work  than  Newcomen  ; accom- 
plished, and  so  on  step  by  step,  pound  by  pound,  the 
inventors  advanced  until  the  higher  pressure  now  used 
on  the  ocean  steamers  was  reached.  The  experi- 
ment, which  in  the  case  of  the  Anthracite  has  proved  so 
successful,  involves  a new  development  of  this  principle, 
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and  the  resiilt  may  be  a revolution  in  the  history 
; of  steam  na\dg‘ation.  The  boilers  of  that  little 
steam  vessel  are  of  the  most  compact  construction,  and 
have  been  tested  with  a pressure  of  two  thousand  five 
hundi’ed  pounds  per  square  inch.  Her  usual  working- 
pressure  is  from  three  hundred  and  fifty  to  four  hundred 
pounds,  Avith  a consumption  of  one  ton  of  coal  per  day. 
Ocean  steamers  of  the  dimensions  of  the  Britannic  or 
Germanic,  which  now  rarely  consume  less  than  one 
I hundred  tons  of  coal  per  day,  instead  of  giving-  a large 
I proportion  of  tonnage  space  to  the  requirements  of  fuel, 

I will,  with  the  high  pressure  system,  make  their  passages 
on  half  or  one-third  the  coal  now  consiuned,  and  there- 
by not  only  increase  their  capacity  for  the  carriage  of 
freight,  but  make  an  enormous  sa^^ng  in  the  item  of 
running  expenses.  To  steam  yachts  the  new  principle 
will  be  invaluable.  There  have  recently  been  built 
at  Philadelphia  and  on  the  Hudson  a number  of 
these  vessels,  notably,  the  Stranjer  and  the  Corsair, 
belonging  to  Messrs.  Osgood  and  Osborne,  and 
i there  is  now  in  course  of  construction  at  the  yard  of 
j Messrs.  Ward,  Stanton  and  Co.,  at  Newbui'g,  a compo- 
site boat  for  the  use  of  Mr.  Pierre  Lorillard,  which  is 
I intended  to  be  exceptionally  fast,  but  so  far  as  we  know, 
i there  has  been  no  application  of  the  invention  upon 
i which  the  Anthracite  is  built.  When  this  invention 
comes  into  general  use,  as  from  the  success  of  the 
A'lthracite  experiment  it  is  certain  to  do,  we  may  expect 
to  see  yachts  of  a smaller  tonnage  making  cruises  which 
are  now  possible  only  to  vessels  of  the  largest  capacity, 
Avhile  the  ordinary  ocean-going  passenger  vessels  will 
I be  able,  not  only  to  increase  their  storage  for  freight, 
but  to  make  the  most  profitable  saving  of  fuel.  The 
question  of  the  safety  of  the  high  pressure  principle 
naturally  arises  in  this  connection,  but  the  mechanical 
ingenuity  which  raises  such  problems  is  generally  equal 
to  the  emergency  of  solving  them  satisfactorily.” 


ARTISx^'S’  INSTITUTE. 

Tlie  report  of  the  Artisans’  Institute  for  the  year 
1879-80  has  just  been  issued.  It  is  signed  on  behalf  of 
the  tru-stees  of  the  institute  by  Mr.  Hodgson  Pratt, 
the  treasurer.  It  states  that  the  trustees  have  every 
reason  to  be  satisfied  with  the  progress  made  by  the 
institute,  the  object  of  which  are  described  as  being  “the 
.systematic  instruction  of  apprentices  and  workmen  (1) 
in  the  principles  of  art  and  science  forming  the  basis  of 
various  handicrafts  ; and  (2)  in  the  technical  application 
> of  tho.se  principles  to  actual  work.  In  other  words,  the 
i object  may  be  stated  as  that  of  affording  combined  in- 

!|j  struction  in  principles  and  practice,  the  one  illu.strating 
I the  other.”  The  report  argues  that  an  institution  of 
this  sort  is  necessary  for  proper  technical  instruction. 
“ When,  however,  instruction  in  the  details  connected 
I with  handicrafts  is  recommended,  an  off-hand  reply  is 
1 t JO  generally  given  that  the  ordinary  workshop  is  the 
proper  school  for  practice,  and  that  a ‘ science  and  art 
scliool  ’ affiliated  to  South  Ken.sington  suffices  for  in- 
struction in  principles.  This  view,  however,  is  not 
borne  out  by  the  statements  of  skilled  artisans.  They 
assert,  on  the  one  hand,  that  the  industrial  education  of 
apprentices  in  the  workshop  is,  in  these  days,  altogether 
neglected ; that  no  one  takes  the  trouble  to  teach  them 
anything ; that  they  can  only  pick  up  a very  superficial 
knowledge  of  their  trades ; that  they  are  often  mere 
drudges,  or  are  employed  in  but  one  branch  of  the 
bu.siness,  so  that  if  that  branch  ceases  to  be  required — 
as  often  happens — they  have  nothing  to  fall  back  upon. 
On  the  other  hand,  it  is  as.serted  that  a large  propor- 
tion of  imperfectly-educated  lads  or  grown  men  who 
join  science  and  art  classes  find  that  they  are  unable  to 
apply  in  the  workshop  what  is  taught  in  the  class-room, 
and  only  half  understand  what  is  taught,  for  want  of 
seeing  principles  illustrated  by  their  application  to 


work.”  The  institute  has  been  subsidised  by  the  City 
and  G-uUds  Technical  Institute,  the  committee  of  which 
have  requested  the  trustees  to  carry  on  the  work  for  a 
year,  while  guaranteeing  the  greater  part  of  the  ex- 
penses. There  are  nine  clas.ses,  the  number  of  students 
attending  them  being  151.  It  is  not,  however,  stated 
what  is  the  actual  number  of  students  belonging  to  the 
institute. 

According  to  the'balance- sheet  appended,  the  institute 
expended  £360  during  the  year,  while  receiving  from  all 
sources  £387.  Of  this  £387,  £250  was  a contribution 
from  the  City  Institute,  £29  for  sub-letting  their  hall, 
and  £30  for  class  fees.  The  remainder  is  made  up  of  a 
donation  from  the  Cloth  workers’  Company  of  £21,  and 
one  from  the  Fishmongers’  Company  of  £50,  with  a 
few  smaller  contributions.  The  institute  appears  to 
have  paid  off  part  of  a debt  due  to  the  treasurer,  though 
it  still  owes  him  £25  ; it  is  also  in  debt  to  Mr.  Morley, 
one  of  the  trustees,  to  the  amount  of  £50. 


PEOFESSOR  MAX  MULLER  ON  PROGRESS. 

At  the  opening  of  the  Mason  Science  College  at 
Birmingham,  Prof^essor  Max  Muller  made  the  following 
remarks  : — 

“The  spirit  in  which  this  college  has  been  founded 
strikes  me  as  a truly  liberal  spirit — a spirit  of  faith  in 
the  future,  a spirit  of  confidence  in  youth.  Much  as  I 
admire  the  enlightened  generosity  of  the  venerable 
founder  of  this  college,  nothing  I admire  more  than  one 
clause  in  the  statutes  which  states  that,  with  the  excep- 
tion of  a few  fundamental  provisions,  the  trustees  not 
only  may,  but  must  from  time  to  time  so  change  the 
rules  of  this  institution  as  to  keep  it  always  in  harmony 
with  the  requirements  of  the  age.  You  know  how 
other  colleges  and  universities  have  suffered,  have  been 
hampered  in  their  career  of  usefulness,  by  the  wills  of 
pious  and  faithful  founders  and  benefactors.  Now  here, 
in  the  founder  of  this  college,  we  have  a truly  faithful 
founder — a man  who  has  proved  his  faith  in  the  future 
and  his  confidence  in  youth — who  is  convinced  that  in 
the  long  run  the  path  followed  by  mankind  will  be  the 
right  path  ; nay,  that  those  who  come  after  us  will  be, 
as  they  ought  to  be,  wiser  and  better  than  ourselves. 
We  who  are  growing  older  ourselves  know  how 
difficult  it  sometimes  is  for  an  old  man  to  have 
faith  in  youth  and  confidence  in  the  future.  Yet 
that  firm  faith  in  youth,  that  unshaken  confidence 
in  the  future,  seems  to  me  to  form  the  only  safe 
foundation  of  all  .science,  and  on  them,  as  on 
a corner-stone,  every  college  of  science  ought  to 
be  founded.  The  professors  of  a college  of  science 
should  not  be  conservative  only,  satisfied  to  hand  down 
the  stock  of  knowledge,  as  they  received  it,  as  itwere,  laid 
up  in  a napkin.  Professors  must  try  to  add  something, 
however  little  it  may, be,  to  the  talent  they  have  received; 
they  must  not  be  afraid  of  what  is  new,  but  face  every 
new  theory  boldly,  trying  to  discover  what  is  good  and 
true  in  it,  and  what  is  not.  I know  this  is  sometimes 
difficult.  Young  men  with  their  new  theories  are 
sometimes  very  aggravating.  But  let  us  be  honest. 
We  ourselves  have  been  young  and  aggravating  too,  and 
yet  on  the  whole  we  seem  to  have  worked  in  the  right  direc  - 
tion.  Let  us  hope,  therefore,  that  the  professors  of 
this  college  will  always  be  animated  by  the  spirit  of  its 
founder,  that  they  wiU  never  lose  their  faith  in  pro- 
gress, never  bow  before  the  idol  of  finality.  Let  them 
always  keep  in  the  statutes  of  their  own  mind  that 
one  saving  clause  in  the  statutes  of  this  college — to 
keep  pace  with  the  progress  of  the  world.  By  that 
clause,  by  that  profession  of  faith  in  the  future.  Sir 
Josiah  Mason  has  done  honour  to  himself  and  honour 
to  posterity.  Let  him  rest  assured  that  such  faith  is 
never  belied,  and  that  rising  and  coming  generations, 
while  applauding  his  munificence,  will  honour  and 
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cherish  his  memory  for  nothing  so  much  as  for  that 
ono  clause  in  -which  he  seems  to  say,  like  a -wise  father, 
‘ ‘ Children  I trust  you.  ’ ’ 

The  whole  of  the  Professor’s  speech  is  reported  in  the 
Times  of  5th  October. 


SANITARY  RULES  FOR  PUBLIC  BUILBINas. 

The  folio-wing  rules,  to  be  observed  in  the  con- 
struction of  all  buildings  erected  under  her  Majesty’s 
Office  of  Works,  have  been  prepared  and  issued  by  the 
Secretary  to  the  Office  of  Works  : — 

1.  All  water-closets  and  urinals  shall  be  constructed 
so  that  one  wall  at  least  of  such  closets  and  urinals  shall 
be  an  outer  wall  of  the  building.  2.  All  soil  pipes  shall 
be  carried  outside  the  building,  and  ventilated  by  means 
of  pipes  leading  the  foul  gases  above  the  highest  point 
of  the  building.  Such  pipes  to  be  carried  to  points 
removed  from  chimney  stacks.  3.  Separate  cisterns 
shall  be  constructed  for  the  water-closets  and  for  the 
general  purposes  of  the  building.  No  tap  or  “ draw 
off  ’ ’ shall  be  affixed  to  any  pipe  communicating  -with  a 
cistern  supplying  a water-closet  or  urinal.  4.  All 
waste  pipes  and  overflow  pipes  of  cisterns  shall 
terminate  in  the  open  air,  and  be  cut  off  from  all  direct 
communication  with  drains.  5.  Great  attention  shall 
be  paid  to  insuring  through  ventilation  in  all  rooms. 
Rooms  so  high  that  their  ceilings  shall  be  more  than 
two  feet  above  the  top  of  the  windows,  corridors, 
staircases,  and  other  open  spaces  shall  be  specially 
ventilated  so  as  to  prevent  the  accumulation  of  stagnant 
air.  6.  All  main  drains  should,  where  practicable,  be 
formed  outside  the  building.  In  the  event  of  its  being 
necessary  to  carry  a main  drain  underneath  a building, 
it  must  be  trapped  immediately  outside  the  main  wall, 
and  a ventilating  pipe  must  be  carried  from  that  point 
to  the  highest  part  of  the  roof,  as  under  rule  2. 


NOTES  ON  BOOKS. 


A Physical  Treatise  on  Electricity  and  Magnetism,  by 

J.  E.  H.  Gordon.  London  : Sampson  Low,  and  Co., 

1880. 

Mr.  Gordon’s  object,  as  stated  by  himself,  is,  while 
treating  his  subject  completely,  to  treat  it  from  a 
physical,  rather  than  a mathematical,  side.  “No 
mathematical  knowledge,”  he  says,  “ is  required,  except 
that  of  algebra  up  to  simple  equations,”  for  the  under- 
standing of  the  text  of  the  work.  Following  the  usual 
practice  of  this  Journal no  criticism  on  the  book  wUl  be 
attempted,  but  the  following  brief  notice  may  serve  to 
show  what  are  its  principal  contents. 

Mr.  Gordon  divides  his  subjectintofourparts— Electro- 
statics, Magnetism,  Electro-kinetics,  and  Electro -optics. 
The  first  part  is  to  a large  extent  introductory  ; it  deals 
with  frictional  electricity,  describing  the  usual  machines 
and  explaining  their  action,  then  it  passes  on  to  the 
consideration  of  quantity,  potential,  force,  and  density ; 
next  are  some  chapters  on  measurement,  and  at  the 
end  of  the  part,  a long  chapter  on  “ Specific  Inductive 
Capacity,”  a subject  to  which  it  is  well  known 
Mr.  Gordon  has  devoted  special  attention.  Part 
n,  ‘‘  Magnetism,”  comprises  an  elementary  de- 
scription of  the  phenomena,  a brief  history  of 
the  subject,  and  an  account  of  the  most  recent  in- 
vestigations therein.  In  Part  III,  “Electro -kinetics,” 
we  get  to  voltaic  electricity.  Mr.  Gordon  contents 
liimself  with  describing  a few  selected  forms  of  battery, 
including  Grove’s,  the  bichromate,  Smee’s,  DanieU’s, 
tlie  grarity  battery,  Mr.  De  la  Rue’s  chloride  of  silver 
battery,  &c.  The  American  battery,  brought  out  a 
few  years  ago,  in  which  a current  of  air  is  driven  through 
the  solution , is  honoured  with  a place  in  the  list,  without 


any  reference  to  the  various  older  inventions  of  the  same 
character.  An  account  of  the  action  of  cuiTents  on 
magnets  leads  to  an  account  of  the  principal  galva- 
nometers. The  subject  of  telegraphy  is  not  treated  in 
this  or  in  any  other  part  of  the  book,  which  deals 
throughout  not  so  much  with  the  practical  applications 
of  electricity  as  -with  the  theory  of  the  science.  Chapters 
follow  on  ‘ ‘ Electro -Magnetic  Units  ’ ’ and  the  ‘ ‘ Measure- 
ment-of  Resistance.”  A chapter  on  “ Electro -Mag- 
netism” leads  to  one  on  the  “ Telephone,”  -with  which 
is  associated  the  Microphone  of  Hughes.  The  Bell 
telephone  is  the  only  one  mentioned.  Mr.  Hughes’  in- 
duction balance  forms  the  subject  of  the  succeeding 
chapter.  Then  follow  observations  on  electro -magnetic 
induction,  the  B.  A.  unit  of  resistance,  mutual  action 
of  currents,  induction.  This  closes  the  first  volume. 
The  second  volume,  still  continuing  the  di-rision  of 
“ Electro -kinetics,”  begins  -with  a chapter  on  “ Stan- 
dard Coils.”  “Diamagnetism”  is  next  treated,  and 
then  we  come  to  the  Induction  Coil.  Amongst  others, 
Mr.  Spottiswoode’s  great  coil  is  described.  A chapter 
on  “Striae,”  and  one  on  “The  Sensitive  State  of 
Discharges  through  Rarefied  Gas,”  lead  on  naturally 
to  a fuU  account  of  Mr.  Crookes’s  investigations  into  the 
phenomena  of  very  high  vacua.  Electrolysis  is  the 
next  part  of  the  subject,  and  this,  in  accordance  -with 
the  plan  adopted,  is  only  considered  in  its  theoretical 
aspect.  After  an  account  of  Plante’s  researches  on 
secondary  batteries,  we  come  to  a chapter  on  magneto- 
electric and  electro-magnetic  machines,  which  are  very 
briefly  treated,  as  is  also  the  electric  Light.  The 
concluding  chapters  of  this  part  deal  -with  “Thermo- 
electricity,” “Electricity  of  Contact,”  “Dimensions 
of  Units,”  “Comparison  between  Electo-static  and 
Electro -magnetic  Units.”  The  fourth  and  last  part 
of  the  book  treats  of  the  ‘relation  between  magnetism 
and  polarised  light,  and  the  effect  of  light  in  varying 
the  conducting  power  of  selenium.  The  book  through- 
out is  very  fuUy  illustrated,  both  by  plates  and  by 
woodcuts.  Some  of  the  plates  illustrating  the  discharge 
through  vacuum  tubes  are  coloured. 


GENERAL  NOTES, 


Patent  Reform. — A public  meeting  was  held  at 
Birmingham,  on  26th  October,  to  do  honour  to  Mr.  Chamber- 
lain,  its  member,  and  now  President  of  the  Board  of  Trade. 
Speaking  of  the  work  to  be  done  in  the  next  Session  of 
Parliament,  he  said  “ there  was  the  Patent-law,  which,  in 
his  opinion,  was  unjust  to  many  inventors,”  who  will,  doubt- 
less, lay  to  heart  Mr.  Chamberlain’s  opioions. 

A Food  Exhibition,  held  at  the  Agricultural -hall, 
Islington,  during  the  week  ended  the  23rd  October,  appears 
to  have  been  a great  success.  It  was  chiefly  remarkable  for 
the  evidence  it  afforded  of  the  growing  extent  of  im- 
ports of  food  preserved  by  all  kinds  of  methods.  The  good- 
ness of  these  was  demonstrated  in  lectures  given  by  Miss 
Smithard,  certifleated  by  the  National  Training  School  for 
Cookery,  who  has  established  a school  at  Brighton.  A jurv, 
consisting  of  Dr.  Bartlett,  Dr.  Tripe,  Mr.  "VVigner,  the 
Analyst  for  Woolwich,  Dr.  Hardwicke,  &c.,  awarded  numer- 
ous gold,  silver,  and  bronze  medals.  The  idea  was  fii'st 
started  at  the  International  Exhibition  of  1 874.  A second 
exhibition  is  announced  for  next  year. 


MEMBERS’  SUBSCRIPTIONS. 

The  Michaelmas  subscriptions  are  now  due. 
Cheques  or  Post-office  orders  for  the  above  should 
be  made  payable  to  H,  T.  Wood,  or  order,  crossed 
“Coutts  and  Co.” 
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PEOCEEDINGS  OF  THE  SOCIETY. 


ARRANGEMENTS  FOR  THE  SESSION. 

The  first  meeting  of  the  One  Hundred  and 
Twenty-seventh  Session  of  the  Society  will  be  held 
on  "V\ednesday,  the  17th  inst.,  when  the  Opening 
Address  will  be  delivered  by  F.  J.  Bramwell, 
F.R.S.,  Chairman  of  the  Council.  Previous  to 
Christmas,  there  will  be  four  ordinary  meetings, 
in  addition  to  the  opening  meeting. 

Candidates  proposed  for  election  as  members  are 
privileged  to  attend  the  opening  meeting. 

Ordinary  Meetings. 

The  following  arrangements  for  the  Wednesday 
evenings  before  Christmas  have  been  made 

XovEiiBER  17.  — Opening  Meeting  of  the  Session. 
Addre.-<s  by  F.  J.  Braatwell,  F.R.S.,  Chairman  of  the 
Council. 

XovEAiBEii  24. — “ Tlie  Influence  of  Barry  upon 
English  Art.”  By  J.  Coaiyns  Caer. 

Deceatber  1. — “The  Bhotophone.”  By  W.  H. 
Preece,  Pres.  Soc.  Tel.  Engineers. 

Deceaiber  8.  — “London  Fog.s.”  By  Dr.  Alfred 
Carpenter. 

Deceaiber  1.7.  — “The  Use  of  Sound  for  Signals.” 
By  E.  Price  Edwards,  Secretary  to  the  Deputy-Master 
of  the  Trinity-house.  On  this  evening  Dr.  Tyndall, 
E.B.S.,  will  pre.side. 

At  the  Meetings  after  Christmas,  the  following 
papers,  among  others,  will  be  read  : — 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
By  Prof.  Bonaaiy'  Price.  On  this  evening  Lord  Alfred 
S.  CiiuRCiiiLL  will  preside. 

“ The  Participation  of  Labour  in  the  Profits  of  En- 
terpri.se.”  By  Sedlet  Tay-lor,  M. A.,  late  Fellow  of 
Trinity  College,  Cambridge. 

“The  Gold  Fields  of  India.”  By  Hy'de  Clarke. 

“Flashing  Signals  for  Lighthouses,”  By  Sir  Wai. 
Thoaison,  F.R.S. 

“ The  Present  Condition  of  the  Art  of  Wood-carving 
in  England.”  By  J.  Hungerford  Pollen. 

“ Ten  Years’  Experience  of  the  Working  of  the  Trade 
Mark  Act.”  By  E.  C.  Johnson. 

‘ ‘ Trade  Prospects.  ’ ’ By  Stephen  Bourne. 

“The  Manirfacture  of  Aerated  Waters.”  By  T. 
P.  Bruce  Warren. 


“The  Compound  Air  Engine,”  By  Col.  F.  Beau- 
AIONT,  R.E. 

‘ ‘ Improvements  in  the  Treatment  of  Esparto  for 
the  Manufacture  of  Paper.”  By  Williaai  Arnot, 

F.C.S. 

‘ ‘ Deep  Sea  Investigation,  and  the  Apparatus  used 
in  it.”  By  J.  G.  Buchanan,  F.R.S.E.,  F.C.S. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Church,  F.C.S. 

“ Indian  Agriculture.”  By  W,  R.  Robertson. 

“ Trade  Relations  between  Great  Britain  and  her 
Dependencies.”  By  Wai.  Westgartii. 

Foreign  and  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  Evenings,  at  Eight 
o’clock : — 

February  1,  22  ; March  15  ; April  5 ; May  10,  31. 
Arplied  Chemistry  and  Phy'Sics  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  Evenings,  at  Eight 
o’clock : — 

January  27  ; February  24  ; March  24  ; April  7,  28  ; 
May  26. 

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Friday  Evenings,  at  Eight 
o’clock : — 

.lanuary  21  ; February  11  ; March  4,  25  ; April  29 ; 
May  13. 

Cantor  Lectures. 

The  First  Course  will  be  on  ‘ ‘ Some  Points  of 
Contact  between  the  Scientific  and  Artistic  Aspects 
of  Pottery  and  Porcelain,”  by  Prof.  A.  H.  Church, 
F.C.S.  Five  Lectures. 

The  Second  Course  will  be  on  “ Watchmaking,” 
by  Edward  Rigg,  M.A.  Three  Lectures. 

The  Third  Course  will  be  on  “The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectures. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Three  Lectures. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.  R . C.  S.  Three  Lectures. 

Syllabus  of  the  First  Cotirse. 

Lecture  I. — Noveaiber  22. — Bricks,  tiles,  and  un- 
glazed terra-cotta  in  general. 

Lecture  II . — N ovember  29 . — Vitreous,  plumbif  erous, 
boracic,  and  felspathic  glazes  and  enamels.  Iridescent 
and  metallic  lustres,  and  colouring  substances. 

Lecture  III. — Deceaiber  6. — Stoneware  and  other 
wares  glazed  with  salt. 

Lecture  IV. — Deceaiber  13. — Soft  paste  porcelains. 
European  and  Oriental. 

Lecture  V. — December  20. — Hard  paste  porcelain. 
Chinese,  Japanese,  and  European. 

Juvenile  Lectures. 

The  usual  short  Course  of  Lectures  adapted  for  a 
juvenile  audience  will  be  given  by  G.  J.  ROMANES, 
F.R.S,,  op  ^‘4-piinal  Intelligence.”  The  dates 
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for  the  lectures  will  be  29th  December  and  5th 
January.  The  lectures  will  commence  at  7 o’clock. 
Special  tickets  will  be  issued  for  these  lectures. 

Admissio]!?-  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  They  require  no 
tickets  (except  for  the  Juvenile  Lectures),  but  are 
admitted  on  signing  their  names.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 


Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 

Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  on 
June  29th,  at  four  o’clock. 

The  following  is  a table  of  dates  of  the  Evening 
Meetings  of  the  Society,  subject  to  such  alteration 
as  may  be  found  necessary  ; — • 


CANTOR 

LECTURES. 

FOREIGN  AND 
COLONIAL 
MEETINGS. 

ORDINARY 

MEETINGS. 

APPLIED 
CHEMISTRY 
AND  PHYSICS 
MEETINGS. 

INDIAN 

MEETINGS. 

1880. 

November  

HTfPTr'Mn'P'.T? 

Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

22  29  — 

6 13  20 

17  24 
1 8 15 

1881. 

January  

February  

March  

April 

May  

7 14  21  

7 14  21  28  — 

2 9 16  23  30 

1 22 

— 15 

— 10  — 31 

— 12  19  26  — 
2 9 16  23  — 

2 9 16  23  30 

6 27  — 

4 11  18  25  — 

24  — 

7 — 28  — 
26  — 

21  — 

— 11 

4 — 25  — 

29  — 

— 13 

The  Chair  will  be  taken  at  Eight  o’clock  at  each  of  the  above  Meetings. 


MUSICAL  COMMITTEE. 

The  following,  which  is  the  third  Eeport  of  the 
Committee  on  the  National  Cultivation  of  Music, 
has  been  presented  to  the  Council : — 

1.  The  Musical  Committee  gave  briefly,  in  their 
second  Eeport,  a short  notice  of— 1.  The  origin  of  the 
National  Training  School  for  Music.  2.  The  memorial 
presented  by  the  school  to  the  Commissioners  of  the 
Exhibition  of  1851  for  assistance.  3.  The  negotiations 
of  H.M.  Commissioners  with  the  Eoyal  Academy  of 
Music,  which  led  to  no  result,  as  in  former  years.  4. 
The  hope  expressed  by  the  Society  of  Arts,  in  1873,  that 
the  National  Training  School  might  be  engrafted  on  the 
system  of  national  education.  5.  The  publication  of  the 
Society’s  directory  for  establishing  local  music  schools ; 
and  6.  The  change  in  the  Education  Code  proposing  to 
grant  Is.  for  singing  from  notes,  or  6d.  for  singing  by  ear. 

2.  The  Musical  Committee  now  proceed  to  consider 
the  following  documents,  which  have  an  important 
bearing  on  the  national  cultivation  of  music  as  promoted 
by  the  Society  of  Arts  : — 

I. 

3.  The  report  on  the  examinations  held  by  the 
Society  of  Aids  in  1880,  from  which  it  appears  that  176 
candidates  presented  themselves  for  examination  in  the 
metropolis,  and  420  in  the  provinces,  making  a total  of 
596  candidates,  who  obtained  180  first  certificates,  and 
272  second  certificates.  These,  added  to  the  numbers 
of  candidates  since  1859,  when  the  examinations  com- 
menced, makes  a total  of  2,496. 

II. 

4.  The  Education  Code  for  1880,  issued  by  the  Duke 
of  Eichmoud  and  Lord  George  Hamilton,  in  which  the 
passage  relating  to  singing  is  jirintod  as  follows:  — 
“ § 19,  A.  (2)  Is.  (or  6d.)  it  singing  from  notes  (or  by 
car)  forms  part  of  the  ordinary  course  of  instruction.” 
Also, 

III. 

f 5.  The  Education  Code  % J 88(1,  is-.ued  by  Earl 


Spencer  and  Mr.  Mundella,  which  restores  the  words  of 
the  Code  of  1879,  “§  19,  A.  (2)  Is.  if  singing  forms  part 
of  the  ordinary  course  of  instruction.”  These  words 
were  first  used  in  the  Code  of  1874,  instead  of  the  words 
of  the  Code  of  1872,  issued  by  the  Earl  of  Eipon  and 
Mr.  W.  E.  Forster,  which  were  as  follows  : — “ § 19  a,  the 
sum  of  16s.  per  scholar,  according  to  the  average  attend- 
ance, was  to  be  paid,  but  might  be  reduced,  ‘ Art.  32  d, 
by  one  shilling  per  scholar,’  unless  vocal  music  forms 
part  of  the  ordinary  course  of  instruction.”  The  same 
rule  was  kept  in  the  Code  of  1873. 

6.  These  facts  show  the  change  of  views  in  the 
Department  from  time  to  time.  The  Committee  are  of 
opinion  that  the  Code  of  1872  was  right  in  principle, 
and  that  some  such  rule,  as  established  in  the  first  Code 
issued  for  1880,  is  most  desirable  for  the  national  culti* 
vation  of  music. 

IV. 

7.  Extracts  of  the  opinions  of  inspectors  of  schools 
on  singing,  which  are  printed  in  the  Journal  of  the 
Society  of  Arts,  No.  1,428,  vol.  xxviii.,  p.  405,  also  No. 
1,453,  p.  846. 

8.  The  Committee  recommend  that  these  extracts, 
thus  classified,  be  sent  to  the  Lord  President  and  Vice- 
President  of  the  Committee  of  Council  on  Education, 
with  a request  that,  in  future,  the  opinions  of  aU  the 
inspectors  on  music  be  brought  together  and  published. 

V. 

9.  Eeturns  to  the  House  of  Commons,  4th  April, 
1879,  moved  by  Sir  Charles  Dilke,  showing  an  ex- 
penditure of  £119,129  18s.  paid  in  respect  of  grants  for 
singing,  in  1878  ; also  for  grants  paid  in  1879,  showing 
an  expenditure  of  £128,680  10s. 

VI. 

10.  Coj)y  of  all  memorials  sent  to  the  Education 
Department  on  the  subject  of  musical  instruction  in 
public  elementary  schools,  and  the  answers  made 
thereto  by  the  Department,  published  in  the  return 
to  the  House  of  Commons,  24th  June,  1878,  moved  for 
by  Sir  Charles  Dilke.  The  return  gives — 1.  The 
memorial  of  the  clergy  resident  iu,  qnd,.  near  Mo.ii-- 
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Chester,  signed  by  the  Bishop  of  Manchester  and  ten 
clergymen  near  Manchester.  2.  The  memorial  of  the 
Manchester  Diocesan  Board  of  Education,  signed  by 
the  Bishop  of  Manchester  as  President.  3.  National 
cultivation ; sj'stem  of  instruction  for  elementary 
schools,  suggested  by  Dr.  Burton  and  the  Kev.  E. 
Preston,  Anderson  Precentor  of  the  Manchester  Gre- 
gorian Choral  Association.  4.  Memorial  from  the 
School  Board  of  Balfron,  Scotland.  5.  Memorial  of 
the  School  Board  of  the  district  of  the  City  of  Man- 
chester, signed  by  Herbert  Birley,  chairman,  and  F.  0. 
Buspini,  clerk. 

VII. 

11.  Suggestions  for  an  improved  administration  of 
the  grant  for  singing  submitted  by  Mr.  Alan  S.  Cole, 
a member  of  the  Musical  Committee,  and  printed  by 
the  Society  of  Arts,  31st  December,  1877. 

12.  The  Committee  consider  the  principles  herein 
suggested  to  be  deserving  of  the  attention  of  the  Lords 
of  the  Conmiittee  of  Council  on  Education. 

13.  Dr.  Hullah,  in  his  published  Memorandum 
Beport  on  Education,  1873,  p.  548,  suggests  that  from 
the  fifty-one  training  schools  in  England  and  Scotland, 
“a  selection  of  a limited  number  be  made  annually 
of  those  students  who,  at  the  end  of  their  two 
years’  training,  show  the  most  skill  in  and  aptitude 
for  music,  and  that  these  be  placed  in  the  Royal 
College  during  a period  not  exceeding  12  (?)  months, 
for  the  purpose  of  carrying  further  their  musical 
studies,  in  classes  expressly  arranged  for  them,  and 
otherwise  participating  in  its  advantages.  The 
students  would,  at  the  close  of  their  residence, 
receive  testimonials  of  their  qualifications  as  musical 
instructors,  and  should  then  be  placed  in  large  towns 
or  other  centres,  in  which  they  might  teach  music  in 
the  upper  classes  of  elementary  schools,  and  aid  and 
direct  the  teaching  in  the  lower.  That  tlie  annual  in- 
spection of  schools,  so  taught,  be  made  by  or  under  the 
direction  of  the  professors  of  the  Royal  College,  and 
that  the  annual  grants  for  efticiency  in  music  now  made 
by  the  Education  Department  be,  in  future,  awarded  to 
each  school  on  the  reports  of  such  professors.” 

14.  The  Committee  view  Dr.  Hullah’ s proposals  as 
suggesting  tlie  creation  of  a central  and  paternal 
system,  different  from  any  which  exists  at  pi’esent  in 
this  country.  It  would  seem  to  divide  the  responsi- 
bility for  the  expenditure  of  public  money  between  the 
Government  Education  Department  and  the  pi’oposed 
College  of  Music,  “ i.e.,  the  annual  grants  now  made  by 
the  Education  Department.”  It  would  seem  to  limit 
the  choice  of  teachers  to  be  trained  at  the  public  cx- 
])cn.«;c  to  teachers  in  tlie  training  colleges,  who  do  not 
enter  the  training  school  on  account  of  any  special 
musical  ability.  If  this  be  so,  the  Committee  submit 
that  the  competition  to  enter  any  public  music  school 
should  be  open  to  the  whole  public.  Dr.  HuUah  also 
proposes  “ that  the  musical  instructors  should  be  placed 
in  large  towns  or  other  centres.”  Is  the  State  “to 
place  ” them,  or  the  localities  ? 

15.  The  Committee  are  of  opinion  that,  according 
to  the  wishes  of  the  locality,  the  locality  itself, 
whether  Board  or  denominational  school,  mechanics’ 
institute,  (kc.,  must  appoint,  dismiss,  and  pay' any  in- 
structors they  think  fit,  who  may  or  may  not  have 
been  trained  at  the  public  expense,  directly  or  indirectly, 
provided  they  have  been  certificated  as  competent  by''  an 
impartial  authority-. 

16.  Further,  it  would  seem  objectionable  that  the 
propo.scd  College  of  Music  should  not  only  train,  but  in- 
spect, besides  “awarding  the  Parliamentary  grants.” 

1 7 . The  Committee  venture  to  express  a hope  that 
the  Government,  through  the  Lord  President  of  the 
Council,  will  appoint  and  pay  any  inspectors  where 
public  grants  are  concerned.  The  Committee  cannot 
but  think  tlat  Dr.  Hullah  has  not  sufficiently  con- 
sidered the  principles  on  which  public  money  is 
awarded  by  the  Science  /)md  Art  Department  to  pn. 


courage  science  and  art  teaching.  The  Committee 
recommend  that  these  principles  modified,  mutatis 
mutandis,''''  should  be  applied  to  the  national  cultiva- 
tion of  music,  and  they  agree  with  the  numerous 
authorities  (see  first  Report  of  this  Committee  passim), 
who  advise  that  the  science  and  art  of  music  be  placed 
under  the  Science  and  Art  Department,  and  examina- 
tions be  held  and  certificates  granted,  as  in  Art.* 

18.  The  Musical  Committee  would  point  out  that 
their  first  Report  shows  rules  by  which  a system  may 
be  administered,  and  they  are  informed  that  Watford 
has  successfully  started,  under  the  Public  Libraries 
Act,  a music  school  on  the  principles  recommended  in 
the  report. 

19.  Sir  Charles  Dilke  moved  for  a return,  in  1879,  of 
the  number  of  teachers  employed  in  1878  who  held  train- 
ing college  certificates  of  competency  to  teach  music,  but 
he  could  not  obtain  it  because  no  certificates  were  granted. 
The  Musical  Committee  recommend  that  the  Committee 
of  Council  on  Education  should  institute  a system  of 
granting  certificates  at  the  next  examination  of  training 
colleges,  and  that  arrangements  may  be  made  for  examin- 
ing teachers  now  employed  in  elementary  schools,  and 
others  who  may'-  present  themselves,  and  that  certificates 
of  competency  to  teach  elementary  music  may  be  granted 
as  soon  as  practicable.  The  committee  consider  this 
work  to  be  of  the  very  first  importance  in  reforming  the 
jiresent  imperfect  system. 

VIII. 

20.  Dr.  Hullah’s  “Memorandum  on  Music”  in  ele- 
mentary schools  and  the  Royal  College  of  Music,  printed 
in  Education  Rejiorts  for  1879-80. 

IX. 

21.  An  Act  to  amend  the  Pubhc  Libraries  Act 
(Ireland)  40  and  41  Viet.,  c.  15,  June,  1879.  By 
§ 3 — It  is  enacted  that  the  terms,  “Science  and 
art,”  and  schools  of  science  and  art,  “ used  in  the 
said  principal  Act,  shall  be  deemed  to  include 
the  Science  and  Art  of  Music  and  Schools  of  Music 
respectively-,”  and  a rate  may  be  applied  “towards  the 
maintenance  and  support  of,  and  payment  of  the  salaries 
of  teachers  of,  a school  or  schools  of  music,  and  the 
purchase  of  musical  instruments,  books,  and  other 
recpiisites  for  the  use  of  such  school  or  schools.”  The 
Committee  strongly  recommended  the  Council  to  petition 
I’arliament,  praying  that  a similar  privilege  should  be 
given  to  England  and  Scotland,  and  express  a hope  that 
the  Government  will  cause  an  Act  to  bo  passed. 

X. 

22.  The  Charter  of  the  Royal  Academy  of  Music, 
granted  in  1830,  and  printed  in  Report  of  the  Society’s 
Committee  of  Musical  Education,  published  June,  1866. 
The  Royal  Academy  of  Music,  at  the  present  time, 
owing  to  the  direct  management  of  the  professors, 
possesses  an  annual  income  of  about  £13,000  a year. 

XI. 

23.  Copy  of  petition  of  H.R.H.  the  Prince  of  Wales, 
praying  for  the  grant  of  a Charter  of  Incorporation  to 
the  Royal  College  of  Music,  and  draft  of  the  charter 
prayed  for,  printed  in  the  Society’s  Journal,  No.  1,455, 
vol.  xxviii.,  p.  868. 

24.  The  Committee  notice  the  Charter  chiefly,  so  far 
as  it  seems  likely  to  affect  the  work  of  examinations, 
which  has  been  so  long  carried  on  by  the  Society  of 
Arts  ; and  the  following  passages  are  extracted  from 
the  Charter,  which  seem  to  call  for  some  remarks,  which 
the  committee  trust  they  may  be  permitted  to  submit  as 
useful : — 


* See  First  Eeport Eev.  H.  D.  de  Brisay,  Principal  of  the 
Oxford  Training  College,  p.  6 ; Eev.  J.  C.  Evans,  Principal  of  the 
Home  and  Colonial  School  Society,  p.  7 ; Eev.  Evan  Daniel,  Prin- 
cipal of  St.  John’s  Training  College,  Battersea,  p.  8 ; Eev.  D.  Eoss, 
Principal  of  the  Chnrc]i  of  Scotland  Training  College,  Glasgow, 
p.  9,  &c. 
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Purpose  of  the  Corporation. 

25.  The  purpose  for  which  the  Corporation  is  founded 
is  stated  to  be — 

1.  The  advancement  of  the  art  of  music. 

(fl)  By  means  of  a central  representative  body, 

{b)  Charged  with  the  duty  of  providing  musical 
instruction  of  the  highest  class, 

{c)  And  having  a capacity  to  exercise  a powerful 
influence  on  the  cultivation,  practice,  and 
regulation  of  the  art  and  science  of  music  ; 

[d)  And,  further,  having  in  view  the  promotion 
and  supervision  of  musical  instruction  in 
elementary  schools  and  elsewhere,  as  may  be 
thought  most  conducive  to  the  cultivation  and 
dissemination  of  the  art  of  music  in  the  United 
Kingdom. 

Under  the  Conduct  of  Business. 

2.  («)  The  Council  may  enter  into  any  engagements 

with  the  Government  respecting  musical  in- 
struction in  elementary  or  other  Government 
schools, 

[h)  Including  the  inspection  of  schools, 

{c)  The  conduct  of  examination, 

{d)  The  providing  wholly  or  partially  for  the  supply 
or  education  of  musical  teachers, 

{e)  The  appropriation  of  scholarships  or  otherwise 
to  persons  educated  in  such  schools, 

(/)  And  any  other  matter  in  relation  to  the  pro- 
motion of  music  in  connection  with  Govern- 
ment, and  Avhich  may  be  thought  expedient. 

3.  [ft)  The  Council  may  negociate  with  any  musical 

bodies  as  to  the  conditions  on  which  they  will 
be  willing  to  join  the  Corporation  ; 

{b)  May  affiliate  any  musical  schools  or  societies 
with  the  Corporation,  or  affiliate  the  Corpora- 
tion with  any  existing  university  ; 

{e)  Power  to  create  a home,  and  to  provide  therein, 
wholly  or  partially,  maintenance  for  scholars 
or  Government  pupils. 

26.  Upon  § 1 [c)  the  Committee  would  venture  to 
observe  that  “ the  art  and  science  of  music”  are  pro- 
gressive, like  all  other  arts  and  sciences.  To  influence 
the  regulation  of  them  would  seem  to  be  somewhat 
beyond  the  powers  of  any  human  authority.  Cultiva- 
tion and  practice,  according  to  varieties  of  system  and 
views  of  the  time,  are  possible,  but  any  kind  of  dogmatic 
regulation  would  seem  to  be  impossible,  and,  if  at- 
tempted, would  certainly  be  resisted  by  the  public. 

27.  The  Committee  observe  that  the  functions  which 
the  council  of  the  college  are  authorised  to  exercise, 
appear  to  be  those  of  a university  rather  than  a college. 
A college  has  to  teach.  A university  examines  and 
confers  degrees  upon  members  of  colleges  and  affiliates 
institutions  to  it. 

28.  For  imparting  direct  instruction  in  the  science 
and  art  of  music  to  the  public  at  large  in  the  metropolis, 
the  proposed  college  will  find  competitors  in  the  Boyal 
Ac.ademy  of  Music,  in  Trinity  College,  in  the  London 
School  of  Music,  in  the  New  Guildhall  School,  and 
others  ; but  the  training  of  teachers,  who  are 
necessary  to  national  cultivation  for  all  classes 
of  the  people,  is  a special  duty  undertaken  by  no 
other  institution  than  the  present  National  Training 
School,  and  having  been  started  successfully  by  the 
Society  of  Arts,  after  fourteen  years’  careful  watching 
of  musical  education,  the  Committee,  in  accordance  with 
the  suggestion  of  H.R.II.  the  Prince  of  Wales,  in  his 
})ctition  that  “ any  other  name  may  be  adopted,”  would 
venture  to  recommend  the  Privy  Council,  whilst  adopt- 
ing any  new  title,  to  preserve  the  name  of  the  National 
Training  School  of  Music. 


MISCELLANEOUS. 


INTERNATIONAL  EDUCATIONAL  CONGRESS, 
BRUSSELS. 

The  meeting  of  this  Congress,  in  connection  with  the 
celebration  of  the  50th  anniversary  of  Belgian  inde- 
pendence, Avas  held  at 'the  Athenee  Royal,  from  22nd  to 
29th  August.  A collection  of  educational  worksy  used 
in  the  Government  schools  of  Belgium,  had  been  marlio: 
by  the  Office  de  Publicite,  Brussels  ; and  an  exhibition 
of  school  furniture  and  appliances,  in  competition  for 
prizes,  was  also  organised.  Among  the  latter  w.eire 
drawings,  for  the  purpose  of  giving  “ obj'ect  lessons,’’’ 
besides  models,  maps,  globes,  and  other  appliances. 

The  presidcnce  d’honneur  was  awarded  to-  M.  P. 
Van  Humbeeck,  Minister  of  Public  Instructicw  y M,  A. 
Couvreur,  member  of  the  Chamber  of  Representativew, 
was  President ; M.  P.  Tempels,  President  of  tl:ie  EcoTe 
Modele,  Vice-President ; and  M.  Charles  Buis,  Aider- 
man  of  Public  Instruction  for  Brussels,  general  secre- 
tary. Nearly  all  the  countries  of  Europe  were  repro- 
sented  by  correspondents,  nominated  by  the  Executive 
Committee,  and  several  Governments  and  Municipalitic-s 
sent  delegates.  Though  England  was  not  represented 
officially,  several  distinguished  English  educationalists- 
were  present. 

The  Congress  was  opened  by  M.  Couvreur,  president, 
who  said  that  the  only  practical  method  of  dealing  with 
educational  problems  was  that  which,  in  the  Govern- 
ment schools,  was  taking  the  place  of  abstract  reason- 
ing and  logical  deductions,  auz.,  the  seeking  out,  study, 
and  comparison  of  facts,  no  principle  being  laid  down 
unless  it  was  based  upon  previous  observation  often 
repeated.  This  was  the  reason  why  the  organisers  of 
the  Congress  had  demanded  that  it  should  be  conducted 
like  a Commission  of  inquiry,  and  not  pass  resolutions, 
which  often  require  to  be  reversed  ; but  that  it  should 
merely  collate  facts,  experience  and  arguments,  leaving 
to  time  and  practice  the  care  of  proving  and  confirming 
the  data. 

M.  Van  Humbeeck,  Minister  of  Public  Instruction, 
and  Honorary  President  of  the  Congress,  after  giving  a 
hearty  welcome  to  the  foreign  delegates  and  members, 
said  that,  to  increase  the  moral  and  intellectual  value  of 
the  country,  they  hoped  to  ensure  the  benefit  of  primary 
instruction  to  all  the  inhabitants.  After  this  elementary 
education,  came  technical  or  literary  studies,  and  then 
philosophy,  natural  science,  physics,  mathematics, 
medicine  and  law,  in  all  of  which  important  changes 
were  required,  as  the  consequence  of  modifications  in  the 
methods  of  elementary  instruction.  Obser\'ation  and  ex- 
periment should  occupy  a large  proportion,  when  more 
fruitful  results  would  be  attained ; for  the  pupil,  not 
merely  becoming  acquainted  with  knoAvn  discoA^erics, 
but  to  some  extent  making  the  discoveries  for  himself 
over  again,  would  feel  rise  within  him  the  spirit  of  study 
and  investigation. 

M.  Ch.  Buis,  Alderman  for  Public  Instruction,  and 
general  secretary,  then  traced  the  history  of  the  Con- 
gress. The  Ligue  de  d E^iseignementwdiS,  founded  sixteen 
years  ago  in  a purely  national  interest,  but,  by  degrees, 
its  labours  enlisted  sympathy  from  abroad  ; so  that,  in 
connection  with  the  fiftieth  anniversary  of  the  nation’s 
separate  existence,  it  was  decided  to  invite  the  co-opera- 
tion of  all  who  were  interested  in  the  great  work^  of 
education.  On  ]9th  February,  1880,  the  executree 
committee  was  named,  the  rules  were  adopted,  and 
collaborate urs  sought  in  all  the  countries  of  Europe.  He 
mentioned  as  specially  entitled  to  recognition  the  ser- 
vices of  the  gentlemen  who  have  acted  as  correspondents 
for  their  respective  countries. 
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The  Congress  was  divided  into  six  sections,  as 
follows: — 1st,  Creches,  kinder -garten,  infant  schools, 
and  elementary  instruction  ; 2nd,  secondary  education  ; 
3rd,  superior  education ; 4th,  special,  professional, 
technical,  agricultui'al,  and  commercial  instruction ; 
5th,  the  instruction  of  adults,  classes,  lectures,  libraries, 
museums,  societies  for  the  propagation  of  instruction ; 
and  6th,  school  hygiene.  Each  Section  held  a morning 
sitting ; and,  in  the  afternoon,  the  whole  Congress 
deliberated  on  a question  belonging  to  each  of  the 
Sections  in  turn. 

Elementary  Education. 

The  first  Section  was  subdivided  into  two  divisions, 
the  first  of  which  was  chiefly  engaged  on  the  general 
organisation  of  popular  education,  and  the  second  on  the 
Frobel  system  and  the  different  methods  of  applying  it. 
The  united  Sections,  under  the  presidency  of  M. 
Jottrand,  dealt  with  the  following  questions  : — “What 
is  ’the  object  which  the  Legislature  should  pursue  in 
elaborating  the  programme  of  primary  instruction  ; and 
what  are  the  merits  of  the  old  and  new  systems  ? ’ ’ 

M.  Salicis  (Paris)  considered  that,  for  the  labouring 
classes,  manual  should  go  hand  in  hand  with  mental 
instruction,  and  gave  an  account  of  his  successful 
attempt  in  this  direction  at  a school  in  the  5 th  Arron- 
dissement,  Paris. 

Mr.  A.  Sluys,  director  of  the  Ecole  Modele,  Brussels 
(which  the  members  visited  during  class  hours),  was 
of  opinion  that,  besides  reading  and  writing,  instruction 
that  will  be  useful  in  after  life  should  be  imparted. 

Mr.  Vercamer,  inspector  of  primary  instruction,  ex- 
pressed the  hope  that  (1)  some  practical  means  would  be 
found  for  keeping  the  child  of  the  people  at  school  after 
12  years  of  age,  and  (2)  that  no  primary  school  bo 
established  without  an  evening  school. 

Other  speakers  expressed  the  opinion  that  political 
and  social  knowledge  should  be  taught  in  schools. 

Herr  Hatt,  inspector  of  schools  in  Alsace,  considered 
that  there  was  a reform  to  be  accomplished,  by  begin- 
ning the  primary  school  in  the  infant  school,  which 
would  complete  the  kinder- garten. 

Secondary  Education. 

The  principal  question  before  the  second  Section  was : 
— “ Should  the  course  of  secondary  education  have  re- 
lation to  the  higher  branches  of  special  study  which 
each  pupil  is  intended  to  pursue,  or  should  they  be  con- 
ceived with  a \dew  to  a preliminary  general  culture, 
common  to  all  the  special  branches  of  study  ? {a.)  In 

what  proportion  should  the  time  be  divided  between  the 
I subjects  relating  to  literary  culture,  and  those  connected 
with  scientific  attainments?  (5.)  In  what  proportion 
should  the  time  be  divided  between  the  mother  tongue 
and  modem  and  ancient  languages  ? ’ ’ 

The  subject  was  introduced  by  a report  contributed 
by  Prof.  Stecher,  of  the  Liege  Lmiversity,  who  ob- 
served that  there  are  now  two  systems  of  education, 
that  of  the  humanities  and  that  of  utilitarianism, 
the  first  tending  to  form  men,  and  the  second  to  re- 
cmit  the  various  trades  and  professions.  Opinions  are 
agreed  in  regarding  the  school  as  the  apprenticeship  of 
life  ; but  its  method  is  viewed  in  different  lights  by  the 
humanists  and  by  the  realists,  as  they  are  called  in 
Germany.  The  former,  considering  that  the  school 
should  enlighten  the  reason,  fortify  the  will,  elevate  the 
conscience,  discipline  the  faculties  for  work  and  study, 
in.spire  order  and  method,  and  develop  the  aspirations, 
recommend  the  study  of  Greek  and  Latin  as  the 
best  means  of  attaining  these  ends.  The  realists, 
on  the  other  hand,  admit  nothing  but  a completely 
special  education,  and  assert  that  the  battle  of  life, 
becoming  more  arduous  every  day,  requires  that 
^condary  instmetion  should  be  limited  to  that  which 
is  strictly  necessary  for  each  individual,  reducing  it,  in 


fact,  to  a technical  apprenticeship.  Between  humanists 
and  realists  are  ranged  the  partisans  of  a modem 
pedagogic  system,  who  endeavour  to  reconcile  what  is 
due  to  the  man  and  what  is  claimed  by  society.  By 
concentration,  that  is  to  say,  by  an  harmonious  arrange- 
ment and  due  proportion  of  the  various  subjects  of 
instruction,  an  attempt  has  been  made  to  maintain  and 
even  extend  the  field  of  study  without  surcharging  the 
programme  or  overwhelming  the  student. 

M.  De  Heeseu  (the  Russian  delegate)  examined  the 
two  different  kinds  of  secondary  schools  that  now  exist ; 
the  classical  schools  and  the  special  schools,  that  is  to 
say,  the  technical  sections  of  the  colleges.  Russia, 
anxious  to  organise  a system  of  secondary  instruction, 
had  for  some  years  past  studied  the  working  of  these 
schools  in  other  eountries.  In  Austria,  the  superiority 
of  the  classical  schools  was  not  contested ; and  in 
Germany  this  superiority  was  proclaimed  by  the  most 
eminent  authorities.  The  partisans  of  professional 
schools  insisted  on  the  importance  of  mathematics  ; 
but  it  appeared,  from  official  statistics  published  in 
Germany,  that  the  pupils  of  classical  schools  evince 
much  greater  facility  than  all  others  for  the  higher 
studies,  even  technical  and  scientific.  Similar  evidence 
was  given  by  other  countries,  and  the  speaker’s  own 
observation  led  him  to  arrive  at  the  same  conclusion. 

Superior  Education. 

The  necessity  of  an  examination  previous  to  entrance 
in  the  universities  was  unanimously  acknowledged ; 
but  it  was  not  thought  advisable  to  fix  a minimum  of 
age,  so  long  as  the  desired  knowledge  was  acquired. 

On  25th  August,  the  vice-president,  M.  Houzeau, 
took  the  chair. 

The  question  belonging  to  the  third  Section,  treated 
in  general  assembly,  was  Should  the  object  of 
higher  instruction  be  limited  to  the  acquisition  of  pro- 
fessional aptitude  ? {a.')  Shoidd  not  university  studies 

be  regarded  as  destined  to  spread  abroad  among  the 
higher  classes  of  the  community  the  essential  details  of 
all  the  sciences,  and  thus  concur  in  the  general  culture 
of  the  whole  nation  ? (/l)  Is  it  advisable,  with  a view 

to  the  progress  of  science,  to  arrange  higher  studies 
outside  the  programme  of  the  present  branches  of 
study  at  the  universities ; and  how  should  they  be 
organised  ? ’ ’ 

Dr.  de  Roubaix,  in  opening  the  discussion,  proposed 
to  limit  his  observations  to  Belgium.  He  considered 
the  first  duty  of  the  universities  was  to  turn  out  skilful 
practitioners  ; they  should  popularise  science,  expound 
the  sciences  in  their  integrity,  and  favour  laboratory 
practice.  The  programme  arranged  in  Belgium  generally 
fulfilled  these  conditions ; but  a reproach,  not  unfounded, 
was  brought  against  the  universities,  that  pure  science 
was  sacrificed  to  practice.  He  advocated  the  establish- 
ment of  a public  and  central  institute  of  improvement, 
similar  to  those  in  Germany,  annexed  to  the  universities, 
which,  he  contended,  would  gain  rather  than  lose  by 
the  addition,  their  laboratories  receiving  a better  organi- 
sation than  the  insufficient  one  they  have  at  present. 

Dr.  Crocq,  Professor  at  the  Eree  University,  Brussels, 
spoke  in  connection  with  his  report  on  this  subject,  in 
which  he  divides  human  faculties  into  two  distinct 
categories,  superior  and  inferior.  To  the  first  belong 
the  intellectual  aptitudes  and  their  manifestations, 
thought,  sentiment,  science,  art,  and  sesthetics ; and 
the  second  may  be  summed  up  in  nutrition,  the  mainte- 
nance and  exercise  of  the  organs,  and  the  material 
motion  of  the  organisation.  This  is  the  ancient  dis- 
tinction between  the  mind  and  the  body,  both  belonging 
to  man,  but  the  second  only  to  animals.  On  this  dis- 
tinction, which  could  not  bo  denied,  whatever  view  one 
might  take  of  nature,  depends  the  principle  on  which 
it  must  be  determined  whether  the  higher  studies  should 
be  limited  to  the  acqrdsition  of  professional  aptitude. 
That  which  characterises  superior  education  is  not 
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so  much  the  matter  as  the  manner  of  instruction ; 
hecause  many  branches  of  study — physical  science  for 
instance — may  be  taught  first  in  its  elements  to  children, 
then  connected  with  secondary  instruction,  and  after- 
wards be  thoroughly  developed  in  superior  education. 
"VVhat  are  the  characteristics  of  superior  education  ? To 
teach  science  completely  in  its  fullest  extent,  so  as  to 
place  the  student  in  a position  to  apply  it  to  the  require- 
ments of  everyday  life,  and  to  aid  its  progress  by  his 
■own  labours.  From  this  point  of  view,  universities 
properly  so -called,  as  they  exist  in  Belgium,  Holland,  G-er- 
many,  Sweden,  Switzerland, and  Italy,  are  vastly  superior 
to  the  special  schools  and  isolated  universities  met  with 
in  France  and  England.  They  bring  about  frequent 
meetings  between  the  men  who  follow  the  different 
■directions  of  intellectual  activity,  and  also  between  the 
students,  which  meetings  are  eminently  favourable  to 
the  general  action  of  science,  to  elevated  views,  and  to 
progress  generally. 

Technical  Insteuction. 

It  followed  from  the  discussions  of  the  fourth  Section 
that  the  organisation  of  industrial  schools  should  depend 
upon  the  nature  of  the  industry  that  predominated  in  the 
locality  to  which  the  school  belongs.  Diminution  in  the 
manual  dexterity  of  workmen  was  thought  to  be  more 
apparent  than  real.  The  fear  manifested  on  this  head 
arose  from  the  change  which  has  taken  place  in  the 
relation  between  the  production  and  the  technical 
knowledge  of  the  workmen ; production  had  greatly 
increased  while  the  means  of  apprenticeship  diminished. 
There  was  a tendency  to  introduce  workshops  into  ele- 
mentary schools,  and  to  organise  technical  schools  in 
connection  with  trade  syndicates.  The  importance  which 
the  technical  instruction  of  women  has  assumed  led  to 
the  hope  that  it  might  be  officially  recognised ; and  that 
‘establishments  be  founded  for  fitting  candidates  for 
■occupations  suitable  for  their  sex  and  aptitudes.  The 
Section  stated  that  the  progress  realised  in  the  instruc- 
tion of  deaf  mutes  was  so  great,  that  they  were  no  longer 
taught  to  correspond  by  signs. 

The  president  of  this  Section  was  Colonel  Adan, 
director  of  the  Cartographic  Institute  of  Belgium  ; 
the  secretary,  M.  E.  Eombaut,  inspector  of  the  in- 
dustrial schools  of  the  kingdom;  and  the  secrttaire 
adjoint,  M.  Paul  Davreux,  engineer  to  the  Musee  de 
1’ Industrie.  The  question  to  be  treated  in  general 
assembly  was  as  follows  “ What  is  the  best  organisa- 
tion to  give  to  academies  or  schools  of  design,  so  that 
art  may  fulfil,  in  the  interest  of  the  masses,  its  educa- 
tional mission  ? Examine  the  question,  from  tliis  point 
of  view,  for  the  instruction  of  design  : («),  in  secondary 
schools ; (//),  in  elementary  schools  ; and  (r),  in  technical 
or  industrial  schools  of  all  degrees  for  both  sexes.” 

An  answer  to  this  question  may  be  found  in  the  report 
of  Herr  W.  Hosier,  professor  at  the  Eoyal  School, 
Vienna,  who,  however,  was  not  present  at  the  meeting. 
In  the  same  way  that  reading,  writing,  and  arithmetic 
were  considered  necessary  subjects  of  instruction  in  all 
l)rimary  schools,  so  should  drawing  be  considered  an 
elementary  principle  in  education.  The  object  of  in- 
struction in  drawing,  like  all  other  scientific  teaching, 
should  be  to  elevate  and  perfect  the  mind  and  the 
(•liar.'ictcr,  and  not  merely  to  convey  tlie  means  of 
ac([uiring  a certain  manual  dexterity.  In  all  schools,  ex- 
cc])t  tliose  especially  connected  with  art,  the  only  subjects 
treated  should  be  the  reproduction  of  forms  capable  of 
being  tuiucd  to  account  in  practice,  those  for  instance 
required  in  the  artistic  professions.  The  task  to  be  pur- 
sued should  bo  to  awaken  and  develop  the  knowledge  of 
what  is  legitimate  and  rational,  to  elevate  the  intelli- 
gence and  a love  of  the  beautiful  in  its  forms  and 
colours,  develop  technical  knowledge,  and  inculcate 
elementary  knowledge  of  art  and  the  artistic  professions. 

M.  Desmoulins  (Paris)  considered  the  report  too 
detailed,  and  not  sufficiently  general  in  cliErecfer,^  and 


quoted  Leonardo  da  Vinci’s  advice  to  pupils,  to  copy  all 
they  saw.  The  culture  of  design  slioulcl  be  pclmaucnt 
in  education,  for  drawing',  like  writing,  was  a method 
of  giving  expression  and  thought.  He  wished  to  see 
modelling  classes  introduced  into  primary  schools ; he 
would  even  like  to  see  children  learn  the  elements  of 
some  trades,  everything,  in  fact,  that  was  calculated  to 
develop  the  mind  by  exercising  the  hand. 

M.  Dognee  (Liege)  had  for  many  years  claimed  that 
all  pupils  should  be  initiated  in  the  science  of  drawing,  as 
art  had  a great  mission  in  ci^dlisation.  The  history  of 
the  past  taught  us  that  better  work  was  executed 
formerly  than  now ; and  our  duty  was  to  revive  that 
which  there  was  of  good  in  the  old  corporations,  while, 
at  the  same  time,  eliminating  what  was  contrary  to  the 
spirit  of  liberty.  The  State  should  intervene  to  provide 
instruction  for  developing  industrial  artists.  He  con- 
sidered that  design  was  not  sufficient  by  itself,  but  that 
cesthetics  should  also  be  taught. 

M.  De  Taye  (Louvain)  recalled  the  faults  and  in- 
sufficiency of  ancient  methods  of  teaching  design,  and 
showed  the  necessity  of  following  np  the  schools  by  a 
complete  system  of  instruction,  in  which  aptitudes  and 
special  directions  would  only  take  their  course  after  the 
elements  of  art  had  been  acquired. 

M.  Francolin  (Paris)  deprecated  the  intervention  of 
the  State  in  matters  of  art,  proclaiming  absolute  liberty 
in  this  respect.  While,  in  Franco,  the  Acaddmie  dcs 
Beaux  Artu  had  exerted  a deplorable  influence,  societies 
and  syndicates  of  workmen  had,  unaided,  produced 
results  that  the  State  could  never  have  achieved.  Let 
the  State  intervene  in  forming’  museums  and  founding 
schools,  but  let  the  professors  have  complete  liberty  of 
action  and  teaching. 

M.  Trelat  (Paris)  pointed  out  the  confusion  that  had 
arisen  betv^een  plastic  and  geometrical  drawing,  which 
prevented  an  understanding  being  arrived  at  with 
regard  to  the  teaching  of  drav/ing.  He  considered  that 
the  system  of  education  should  take  into  consideration 
these  differences,  and  that  plastic  design  should  be 
reserved  for  those  endowed  with  special  aptitudes  wliich 
it  was  important  to  discover  and  develop,  without,  how- 
ever, forgetting  the  danger  of  a too  great  generalisation 
of  geometrical  drawing*. 

Adult  Insteuction. 

Members  of  the  fifth  Section  were  agreed  as  to  the 
distinction  to  be  drawn  between  illiterate  adults  and 
those  who  have  already  some  stock  of  knowledge,  and 
also  as  to  the  difference  in  the  programme  for  town 
and  country.  As  to  the  organisation  of  workmen’s 
societies,  opinions  were  divided  as  to  the  recompense  to 
be  given  to  elementary  teachers  who  gave  their  time  to. 
them. 

On  the  subject  of  organising  jpopular  museums, 

M.  Charles  Buis  had  prepared  a detailed  report  in 
the  style  of  Dr.  Eichardson’s  famous  description  of 
the  model  city  of  Hygeia.  He  observed  that  the 
greatest  difficulties  encountered  by  the  child  or  the 
ignorant  person,  on  the  threshold  of  science,  are  the 
scientific  terms,  almost  entirely  taken  from  languages 
with  which  he  is  unacquainted ; and  a remedy  was 
suggested  in  placing  an  object  side  by  side  with 
its  name.  He  observed  that  a study  of  the  ideal 
museum  should  result  in  a profound  and  exact  know- 
ledge of  the  lesthetic  laws  which  the  grand  epoch  s, 
of  art  have  obeyed,  so  that  they  may  be  applied  to  our 
artistic  conceptions.  The  department  of  each  industrial 
art  should  be  preceded  by  a technological  collection, 
embracing  the  raw  products,  with  tickets  indicating 
their  properties.  The  machinery  hall  should  be  devoted 
to  the  application  of  science,  beginning  with  the  physical 
and  mechanical  forces,  with  the  various  motions  ranged 
after  the  natural  forces  on  which  they  depend.  The 
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capital  of  each  country  should  possess  such  a museum  ; 
and  provincicil  museums  in  the  chief  towns  should  possess 
casts  and  copies.  Cantonal  collections  would  hare  a local 
character,  deriving-  their  objects  as  far  as  possible  from 
the  mineralogy,  fauna,  flora,  and  industry  of  the  sur- 
rounding country. 

The  question  treated  in  sreneral  as.senibly,  ‘ ‘ What 
services  can  schools  and  worlcmcu’s  societies  render  to 
the  army,  and  what  services  can  the  army  render  to 
general  instruction,”  formed  the  subject  of  two  reports. 
The  first,  by  Capt.  Gr.  du  Nord,  of  VTenna,  states  that 
the  school  can  serve  the  army  by  endowing  the  youth 
entrusted  to  its  care  with  a sound  mind  in  a sound 
body,  and  a soul  fitted  Avith  patriotism  ; and  the  army, 
regarded  as  an  institution  of  the  State,  may  serve  the 
cause  of  universal  instruction  in  two  direct  Avays  : — (1) 
By  the  instruction  and  perfection  of  elementary  know- 
ledge, that  is  to  say,  by  repairing  and  completing 
popular  instruction  ; " and  (2)  by  the  foundation  and 
maintenance  of  its  oavti  institutions  of  education,  which 
partly  form  the  continuation  of  the  elementary  schools, 
or  which  undertake  the  complete  instruction  of  their 
scholars.  WoA’eover,  the  aiiny,  which  does  not  cease  to 
complete  the  instruction  of  all  its  members,  Avhatever  be 
their  functions,  renders  an  indirect  serAUce  to  the  intel- 
lectual movement  of  a whole  population. 

The  following  is  a rvmme  of  the  second  report,  by  M. 
Tempels,  military  auditor,  Brussels  : — (1)  All  Avork  of 
the  elementary  school,  developing  physical,  intellectual, 
and  moral  forces,  directly  profits  the  army  ; (2)  a 

virile  organisation  of  aduit  schools  should  include  a 
certain  military  education  ; (3)  the  aiany  should  bo  a 
school,  producing  both  military  and  general  instruc- 
tion : (4)  the  system  of  substitutes  is  an  obstacle  which 
justice  and  public  interest  should  suppress  : (o)  military 
penal  law  should  inspire  the  necessity  of  eliminating 
unworthy  members  ; (6)  normalists  should  not  be 

exempt  from  the  militia ; (7)  it  Avould  be  adAusable  to 
prepare  the  nonnali.sts  to  be  non-commissioned  officers. 

The  discussion,  under  the  iire.sidency  of  M.  Van 
Damme,  GoA’ernor  of  Luxemburg,  AAms  begun  by 

M.  Jean  Mace  (Paris),  who  remarked  that,  in  France, 
gymnastic  or  military  education  began  in  the  infant 
.schools.  Adult  schools  had  not  succeeded,  because  they 
were  badly  organised.  He  recommended  the  forma- 
tion of  temporary  and  obligatory  adult  schools,  which 
would  be  attended  for  a month ; the  year’s  Amluntary 
HorAdee  would  then  come  like  a national  university  after 
the  month’s  school. 

M.  Francolin  de.siredto  see  the  suppression  of  armies, 
and  an  accession  to  the  ranks  of  elementary  instructors. 

School  Hygiene. 

The  sixth  Section,  of  AA’hich  Dr.  Crocq  AAms  president, 
and  Messieurs  G.  Washer  and  Jfi.  Janssens  Avere  vice- 
presidents,  was  the  only  one  Avhich  did  not  submit  a 
question  for  discus.sion  in  general  assembly.  The  pro- 
gramme comprised  six  questions,  reports  as  to  Avliich 
were  contributed  by  hygienists  in  England,  France, 
Belgium,  Holland,  Hungary,  Russia,  and  SAvitzerland. 

The  lighting  of  schools  by  day,  aa-IucIi  Avasthe  subject 
of  three  reports,  gaA-e  rise  to  the  following  expression 
of  opinion  : — “ In  principle,  the  class-rooms  should  be 
lighted  during  the  day  by  bays  on  one  side  and  to  the 
left  of  the  pupils,  so  arranged  that  all  the  places  be 
fuUy  and  equally  lighted,  independently  of  A^entilation.” 

The  question  of  the  dimensions  of  school-rooms  Avas 
the  subject  of  the  folloAvniig  note: — “The  length  of  a 
class-room  for  50  pupils  (the  maximum)  should  be  9-6m., 
and  the  breadth  from  G -6  m.  to  8 metres.”  In  an  ex- 
haustive report  on  this  subject,  J.  B.  Frangois  do 
Chauraont,  M.D.,  F.R.S.,  professor  of  hygiene  at  the 
!Militarj'  School  of  Medicine,  Netley,  states  that  the 
height  should  not  be  less  than  4 m.,  nor  more  than \\ m., 
as  in  the  latter  case  there  is  a disagreeable  I’esonance. 

The  sanitary  conditions  of  the  yardS;  gymnasia, 


lavatories,  &c.,  and  the  difficult  question  of  ventilation, 
in  summer,  and  ventilation,  combined  Avith  Avarming, 
in  Avinter,  formed  the  subject  of  reports  by  Dr.  E.  R. 
Perrin,  of  Paris  ; M.  Wason,  engineer,  Paris  ; and  M. 
Dekeyser,  architect,  Brussels, 

The  question  of  the  best  school  furniture  (masters’ 
and  pupils’  desks,  black-boards,  &c.),  from  a hygienic 
point  of  vieAV,  was  introduced  by  reports  from  Dr. 
Guillaume,  vice-president  of  the  Neuchatel  Health 
Committee,  and  by  General  Kokhowsky,  president  of 
the  Pedagogic  Museum  of  St.  Petersburg.  The  Section 
unanimously  approved  of  the  single -jilace  desks  already 
employed  in  many  schools  on  the  Continent. 

The  third  question,  “ Hoav  should  kinder -garten  bo 
established  and  worked  ?”  gave  rise  to  two  reports,  both 
by  ladies,  the  conclusions  of  which  were  generally  adopted. 
That  by  Mdlle.  C.  Progder,  of  Geneva,  illustrated  by 
plans  and  sections,  and  details  of  furniture,  recom- 
mended the  tAvelve  pictures  of  Dr.  Kehr,  of  Halber- 
stadt,  the  jiictures  for  exercising  the  eyes  by  Mme.  Pape 
Caiqientier,  and  Prof.  Sonnenschein’s  tables  of  numbers. 
That  by  Mdlle.  L.  Hardenberg  supplements  a report  on 
the  same  subject,  made  to  the  Dutch  Government  in 
1878,  and  is  also  illustrated  by  drawings. 

The  subject,  “ How  should  the  medical  service  in 
schools  be  organised,  as  regards  the  hygiene  of  the 
building,  the  health  of  the  pupils,  and  public  health?” 
was  introduced  by  a report  by  Dr.  E.  Janssens,  Health 
Inspector  for  Brussels,  which  ended  Avith  the  wish 
that  all  the  States  of  Europe  and  America  should  follow 
the  example  of  the  Municipalities  of  Paris  and  Brussels 
in  appointing  medical  inspectors  of  schools. 

Dr.  Bertillon,  of  Paris,  and  Herr  Korosi,  Director  of 
the  Communal  Office  of  Statistics,  Buda-Pesth,  sub- 
mitted I’eports  as  to  the  ‘ ‘ Statistical  researches  to  be 
prescribed  for  ascertaining  the  influence  of  the  school 
on  the  physical  development  of  the  child.  Ultimately^ 
the  folloAving  wishes  Avere  expressed: — “ 1.  That  the 
Belgian  Government  take  the  initiative  in  establishing 
throughout  tlio  country,  after  the  example  of  Avhat  has 
been  done  in  Brussels,  a table  of  hygienic  statistics  for 
establishing  the  influence  of  public  schools  on  the  health 
of  the  children.  2.  That  the  new  organisation  of  the 
medical  Commissions  in  Belgium,  and  especially  the 
creation  of  correspondents  of  these  Commissions,  become 
the  starting  point  of  continued  researches  into  the 
hygiene  statistics  of  the  schools.  3.  That  a permanent 
exchange  be  made  of  liealth  documents  and  information 
betAA'een  the  different  countries.” 

At  its  last  meeting,  on  28th  August,  this  Section 
was  engaged  with  the  question,  “ What  iiractical 
measures  should  be  enjoined  in  kinder- garten  and 
prim  ary  schools,  as  regards  {a)  preventive  medication, 
and  {h)  alimentation.”  Dr.  Bonmariage,  member  of 
the  Brussels  Bureau  of  Hygiene,  had  prepared  a report 
on  the  subject,  dealing  with  the  school,  its  physician, 
clothing,  personal  cleanliness,  exercise,  class  hours,  and 
the  Amrious  articles  of  food  suitable  for  children,  Avhich 
Avas  sanctioned  after  a discussion  betAveen  the  author 
and  Messieurs  Absil,  Creteur,  and  Lemercier  on  the 
question  Avhether  it  is  preferable  to  feed  school  children 
on  feculent  or  nitrogenised  substances.  The  majority 
of  the  meeting  appeared  favourable  to  the  last  method 
of  alimentation  ; and  the  speakers  advocated  the 
administering  of  cod-li\'er  oil  and  Polli’s  zootrophic 
poAvder  to  ailing  children. 

The  closing  seance  aanus  presided  over  by  M.  de  Selys- 
Longchamps,  Avho  thanked  the  foreigners  for  having 
come  to  add  Aveight  to  the  proceedings. 

During  the  Aveek  of  meeting,  the  School  Museum  of 
the  State,  in  the  Rue  Ducal e,  was  opened  by  the  Minister 
of  Public  Instruction,  M.  Van  Humbecck.  Its  nucleus 
was  formed  by  the  collection  of  school  furniture  and 
appliances  sent  to  the  Paris  Exhibition  of  1878, 
which  obtained  a gold  medal.  The  collecrion  has  been 
added  to  by  seA^eral  objects  froip  foreign  countries. 
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ELECTEICITY  IN  COLLIERIES. 

The  following:  letter  from  Mr.  W.  H.  Preece,  has 
lately  appeared  in  the  Times : — 

Sir, — Several  correspondents  recently  advocated  in 
the  Times  the  employment  of  electricity  for  illumination 
in  collieries.  One  suggests  that  portable  lamps  made 
of  a battery  and  a vacuum  tube  should  be  employed. 
Such  lamps  have  been  tried  frequently,  but  they  have 
failed  from  want  of  permanence  in  the  current  and  of 
intensity  in  the  light.  I have  seen  excellent  lamps  of 
this  form,  notably  one  made  by  Breguet,  of  Paris  ; but 
they  proved  much  too  feeble  in  illtiminating  power  in 
practice.  Others  propose  the  use  of  the  electric  light 
on  the  assumption  that  such  a light  is  safe.  It  cannot 
be  too  strongiy  insisted  that  the  absolute  safety  of  the 
electric  light  is  a popular  delusion.  In  the  first  place, 
the  arc  itself  is  the  greatest  source  of  heat  which  science 
possesses,  and,  in  the  second  place,  the  wires  conveying 
the  electric  currents  that  produce  the  arc  may  them- 
selves be  conveying  energy  in  a form  as  insecure  as  a 
train  of  gunpowder.  The  danger  of  the  electric  arc  is 
supposed  to  be  removed  by  its  insertion  in  vacuo  in 
hermetically- sealed  glass  bulbs;  but  what  if  these  bulbs 
be  broken,  and  what  about  the  difficulty  in  maintaining 
the  vacuum  ? < * 

Granting,  however,  that  it  be  practicable  to  im- 
mure the  light  in  a secure  transparent  vessel,  what 
about  the  wires  ? The  currents  employed  to  generate 
the  light  are  extremely  powerful,  in  some  cases  many 
thousand  times  stronger  than  those  employed  to  work 
telegraphs.  Not  long  ago  a poor  musician  in  a 
theatre  in  Birmingham,  and  quite  recently  a Russian 
sailor  on  board  the  Lividia,  were  killed  by  incautiously 
seizing  upon  certain  exposed  parts  of  the  conductors 
conveying  these  currents.  The  difficulty  in  maintain- 
ing currents  in  their  proper  path  in  telegraphy  is  very 
considerable.  How  much  more  difficult  must  it  be  to 
maintain  those  employed  for  electric  lighting  ! Copper 
wires  are  carefully  enclosed  in  india-rubber  or  gutta- 
percha coatings,  but  these  insulating  coatings  are  liable 
to  injury  ; they  are  inflammable,  and  if  a mere  crack  or 
pin-hole  were  to  occur  in  such  a coating,  the  currents 
would  escape  to  earth,  generating  heat  and  pro- 
ducing fire.  This  view  is  not  chimerical.  Offices  have 
been  set  on  fire  even  by  the  currents  employed 
in  telegraphy.  I know  of  two  such  cases  ; one  in  New 
York,  and  the  other  in  Boston.  It  is  not  at  all  unlikely 
that  the  recent  fire  at  Manchester  arose  from  such  a 
cause.  The  liability  to  such  accidents  is  evidently  much 
greater  with  electric  lighting,  and  it  is  only  technical 
knowledge  and  professional  sldll  which  can  render  such 
currents  innocuous  even  in  well -constructed  buildings. 
In  mines,  however,  the  difficulty  is  much  greater, 
d’hcre  the  wires  must  necessarily  be  suspended  in  narrow, 
fi’ccjuented  galleries  close  to  the  damp  earth,  and  be 
liable  to  incessant  injury,  and  they  could  be  rendered 
comparatively  safe  only  by  costly  cabling.  It  would  be 
ini])ossible  to  guarantee  absolute  security.  To  light  a 
colliery  by  electricity  would  therefore  be  both  costly 
and  dangerous.  The  popular  delusion  as  to  the  safety 
the  electric  light  is  probably  due  to  its  being  so  fre- 
([iicTitly  spoken  of  as  a cold  light,  the  word  ‘ cold’  being 
used  in  its  figurative  sense  of  cheerless,  the  unscientific 
taking  the  word  in  its  literal  sense. 

Th(  re  is  reason  to  believe  that  electricity  plays 
another  inq)ortant  part  in  colliery  accidents.  Some 
months  ago  there  was  a terrible  disaster  in  the  Risca 
colliery  in  South  Wales;  over  70  human  beings  were 
huiTied  into  eternity.  An  inquiry  was  held  into  the 
cause  of  the  disaster,  and  the  conclusion  arrived  at  was 
very  unsatisfactory.  A well-known  telegraph  engineer, 
j\Ir.  Arthur  Radcliffe,  from  evidence  collected  on  the 
8]iot,  arrived  at  the  conclusion  that  the  mine  was  dis- 
charged by  a flash  of  lightning.  He  submitted  his 
evidence  to  me,  and  I fully  concurred  with  him.  All 


the  conditions  of  such  a catastrophe  were  present.  The 
flash  of  lightning  was  seen  to  strike  the  head-gear  of 
the  shaft  immediately  before  the  explosion.  This 
machinery  was  connected  with  the  bottom  of  the  shaft 
by  several  continuous  conducting  masses.  Iron-rails, 
resting  on  poorly- conducting  matter,  extended  thence 
throughout  the  galleries.  The  gas  was  there,  and  it 
only  wanted  a break  of  continuity  in  the  metallic  masses 
conveying  electricity,  of  which  there  were  many,  to  pro- 
duce sufficient  heat  to  fire  the  charge.  I have  no  doubt 
that  lightning  was  the  cause  of  the  explosion.  These 
facts  wers  submitted  to  those  who  were  concerned  in  the 
inquiry ; but,  probably,  being  incomprehensible  to  them, 
they  were  ridiculed  and  therefore  ignored. 

Hence  I advocate  the  employment  of  well -constructed 
lightning  conductors  over  the  head -gear  of  shafts  to 
keep  electricity  out  of  the  colliery  and  to  insure  safety, 
rather  than  the  erection  of  conductors  along  its  galleries 
to  convey  it  in  them  for  purposes  of  illumination  and  to 
court  danger.  (Signed) 

W.  H.  Peeece,  President  of  the  Society  of 
Telegraphic  Engineers. 


NOTES  ON  SOME  NEGLECTED  FIBRES. 

By  C.  G.  Warnford  Lock. 

While  attention  is  deservedly  bestowed  upon  the  in- 
troduction of  well-known  fibre-plants,  such  as  cotton, 
into  new  spheres  of  growth,  there  is,  perhaps,  too  little 
disposition  to  search  out  and  make  the  most  of  the 
fibrous  qualities  of  other  plants,  found  flourishing  in  a 
wild  state  in  many  parts  of  the  world. 

Those  who  have  studied  the  subject,  as  several  dis- 
tinguished members  of  the  Society  of  Arts  have  done, 
are  aware  of  the  profusion  of  plants  whose  fibres  are 
utilised  more  or  less  by  the  natives  of  the  lands  where 
they  grow,  and  which  might  be  made  to  serve  the 
pressing  needs  of  civilised  countries  for  textiles,  ropes, 
and  especially  paper. 

Most  useful  work  has  been  done  by  Dr.  Hermann 
Grothe,  of  Berlin,  in  making  the  humbler  fibre -plants 
more  generally  known,  in  a little  pamphlet  embodying 
his  observations  on  the  "t^egetable  fibres  shown  at  the 
exhibitions  held  in  London,  St.  Petersburg,  Naples, 
Copenhagen,  Amsterdam,  Moscow,  Milan,  Vieima, 
Philadelphia,  Paris,  &c.  Mainly  from  this  pamphlet, 
the  following  notes  have  been  condensed : — 

Seed-haies. 

In  this  section,  the  Bomhax  species  is  one  of  the 
most  important,  including  B.  Ceiba^  B.  heptaphyllum,  B. 
malabaricum,  B.  hibiscifohum  (Venezuela),  B.  munguba^ 
B.  carolinum,  and  B.  pentandrum.  In  -lava,  the  capsules 
of  B.  Ceiba  are  gathered,  and  th  ,jed-hairs  are  em- 
ployed in  stuffing  and  textiles,  while  the  seeds  are 
pressed  for  their  oil.  Similar  use  is  made  of  the  other 
species  in  Japan,  Brazil,  Guiana,  Bourbon,  Nicaragua, 
Venezuela,  &c.,  under  the  local  names,  “edredon  vege- 
tale,”  “patte  de  lievre,”  “paina  limpa,”  “barrigada,” 
“sole  de  fromager,”  “ gatillo,”  “ pluma  samauma,” 
“ ouate  vcgetale.”  Closely  allied  are  the  seed-hairs  of 
Ochroma  Lagopus,  Briodendron  goksypium,  E.  caribceum 
(Cuba  and  Porto  Rico),  E.  samauma  (on  the  Amazon), 
E.  anfractuosum  (Portuguese  Africa),  and  Chorisia 
speciosa,  and  C.  crispifolia  (especially  in  Brazil) ; 
SStephanotis ^ Ganolobus,  and  Fischeria  (in  Brazil)  ; also 
Calotropis  gigantea,  G.  Cornuti  (Senegal),  Stroplianthus, 
Fladera^  Bachira  princeps,  Rupellia,  Ichnocarpus,  Sterculia 
carib(^a,  Lchites,  Morrenia  br  achy  Stephana  (“tasi,”  in 
the  Argentine  Republic)  ; Cochlospermum  gossypium 
(E.  Indies),  Beaumontia,  Orthanthera,  Apocynum, 
Epilobium,  Eriophoron^  Typha  angustifolia,  T.  latifolia 
(“masette”),  Zamia  spiralis  (“dwarf  palm”),  and 
Celmisia  oriacea.  These  fibres  bear,  in  many  respects, 
close  resemblance  to  the  most  important  and  valuable 
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of  their  class — the  common  cotton  ; but  their  shortness 
is  a drawback  to  their  being*  spun,  and  their  softness 
and  poverty  are  opposed  to  their  use  in  paper-making*. 
In  Amsterdam,  considerable  quantities,  imported  from 
Java  and  the  Simda  Islands,  are  employed  for  stuffing 
pillows,  cushions,  and  mattresses. 

Fibres  of  Leaf-ribs,  Eoots,  Fruits,  &c. 

Liliacece. — At  the  Cape  of  G-ood  Hope,  Tritoma  iwaria 
and  T.  recur vata  are  utilised  as  fibre -plants.  The  leaves 
are  crushed,  and  treated  in  boiling  water ; the  fibres 
separate  in  the  course  of  a day.  The  plants  have  been 
grown  in  Victoria  since  1876.  The  genus  Yucca  is  in- 
digenous to  Mexico,  Texas,  Georgia,  Florida,  Central 
America,  the  W.  Indies,  and  the  E.  Indies.  The 
fibres  of  the  species  F.  gloriosa,  Y.  aloefolia,  Y.  pendula 
(Algiers),  F.  angustifolia,  and  F.  filamentosa  are  utilised, 
and  pass  by  the  name  of  “petre  hemp.”  F.  acaulis 
gives  a fibre  called  “ maguey  de  cocuy  ” in  Venezuela. 
Bracoena  draco  (W.  Africa  and  the  Canaries)  affords  a 
strong  fibre.  More  widely  used  are  the  fibres  of  San- 
seviera,  called  “ marove  ” and  “ marool  ” in  the  E. 
Indies,  “moor\’a”  in  Java,  “Cingalese  hemp”  and 
‘ ‘ bowstring  hemp  ’ ’ in  Ceylon  and  India,  ‘ ‘ African 
hemp  ’ ’ in  Guinea  and  Tropical  Africa.  The  species 
S.  lamiginost,  S.  cglindrica,  and  <8'.  zeglanica  are  indigen- 
ous to  the  E.  Indies,  and  grow,  in  the  Balasore  dis- 
trict, as  well  inland  as  on  the  coast.  They  prefer  low, 
moist,  shady,  and  even  stony  places.  The  leaves  are 
about  3 ft.  long,  and  each  gives  30  — 10  bundles  of  fibre. 
The  preparation  is  very  primitive,  and  the  product  has 
no  place  in  commerce.  In  Africa,  besides  the  above 
species,  occur  S.fanciata  and  S.  guineemis  ; S.  angolerms 
(Portuguese  Africa)  gives  an  “African  henqi ; ” S. 
lonjifolia  also  occurs,  but  never  in  the  neighbourhood  of 
S.  angolensis.  A&telia  Banksii  andM.  Cunninghamii  (New 
Zealand,  India,  and  Angola),  furnish  leaves  respectively 
4 ft.  and  4 ft.  9 in.  long,  containing  long  and  fine  fibres, 
extracted  by  retting.  Cordyline  australis  is  cultivated 
for  its  fibrous  leaves,  which  are  macerated  and  digested. 
C.  indivisa  is  said  to  furnish  the  “ toi  ” of  the  Maories ; 
the  leaves  are  3 ft.  to  4 ft.  6 in.  long,  and  about  2 in. 
wide.  Somewhat  superior  is  the  fibre  of  C.  pumilio,  the 
“tirauriki”  of  the  New  Zealanders,  which  is  very  long 
and  strong.  The  species  C.  stricta,  C.  terinin<dis,  C.  cannoc- 
folia,  C.  robusta,  and  C.  nutans  also  contribute  fibres, 
bearing  a close  resemblance  to  phormium  fibre.  They 
are  found  also  in  Australia,  China,  India,  the  South 
j Sea  Islands,  Norfolk  Island,  &c.  The  fibres  of  Bianella 
\ elegans,  D.  tasmanica,  I),  ccerulea,  I),  longifolia,  I),  bam- 
\ busacea^  and  L.  revoluta  appear  to  be  of  great  value  ; 
they  are  12 — 20  in.  long,  very  strong,  and  silky. 

IridacecB. — Iris  [Moroca)  Robinsonia  (New  South  Wales) 
affords  leaves  5 ft.  long,  from  which  a fibre  is  obtained 
by  retting. 

Amaryllidoe.-^  "rhapsthe  most  important  members  of 
this  family  are  the  Agave  and  Aloe  genera,  which  are 
very  commonly  confounded.  The  leaves  of  Agave 
amcricana  (Mexico,  Central  America,  and  Venezuela) 
afford  the  natives,  by  retting,  a fibre  called  “ ixtle,”  of 
great  strength  and  utility.  In  India,  occur  A.  sisalcma, 

A.  indica,  and  A.  vivipara,  and  produce  “ Sisal,”  or 
“ grass  hemp.”  In  Africa,  A'etris  gumeensis,  and  in 
Java  and  India,  A.  cantula^  arc  utilised.  There  also, 
and  in  jVlgiers,  Spain.  Mexico,  Central  America,  &c., 
grows  Agare  foclida  [Fourcroya  gigantea),  the  tallest 
specie'*,  attaining  a height  of  45— 50  ft.  in  Mexico,  and 
up  to  OO  ft.  in  iUgiers.  In  Venezuela,  especially  in  the 
proHnee  of  Barquisimeto,  the  fibre,  called  “ cocuiza,” 
is  used  for  making  sacks.  The  plant  has  been  intro- 
duced into  Cuba,  Hayti,  Florida,  Texas,  and  even 
Europe,  and  its  fibre  has  received  the  names  of  “ white 
hemp ” in  Hayti,  “Cuba  hemp,”  “ aloe  hemp,”  “pita 
hemp.”  At  the  Philadelphia  Exhibition  of  1876,  Agave 
aymricana  fibre  was  shown  from  Texas,  Mexico,  Guate- 
mala, Nicaragua,  Venezuela,  Jamaica,  the  Cape, 
Mauritius,  Morocco,  the  E.  Indies,  &c.  In  Victoria, 


flourish  A.  americana  and  F.  gigantea.  There  also,  and 
in  Queensland,  occur  Boryanthes  excelsa  and  B.  Palmeri, 
whose  fibres  are  often  confounded  with  that  of  Fourcroya. 
The  fibre  of  a Fourcroya  growing  in  Brazil  is  beautifully 
white,  silky,  and  3 ft.  long,  but  weak.  A fibre  is  ex- 
tracted from  Aloe  ferox  in  Natal.  A.  vulgaris  and  A. 
succat'-ina,  abundant  in  S.  Europe,  Asia  Minor,  and 
S.  Africa,  give,  in  the  Zambesi  country,  the  “konge” 
fibre  of  the  natives. 

Bromeliacece. — The  two  most  important  genera  are 
Bromslia  and  Ananassa.  The  wild  pineapple,  imder 
various  names,  the  most  recent  of  which  is  Ananassa 
sativa,  occurs  in  immense  quantities  in  N.  and  S. 
America,  Mexico,  Africa,  India,  Java,  &c.  The  leaves 
afford  25—40  percent,  of  fibre,  which,  in  America  alone, 
must  amount  to  at  least  1,200  tons  annually,  now 
wasted.  Bromelia  (now  Nidularium)  karatas,  B.  pita^ 

B.  pinguin,  B.  pigna,  B.  sativa,  and  B.  sagenaria,  all 
very  closely  alike  (some  probably  identical),  are  found 
in  the  W.  Indies,  Central  America,  Brazil,  the  E 
Indies,  Philippines,  &c.  Some  of  the  most  common 
names  of  the  fibre  are  “silk-grass,”  “Peru  hemp” 
(also  given  to  Buonapartea  juncea  in  Peru),  “ sinamai,” 
“pina,”  “ tallinanas,”  “ gravatha”  (also  given  to  BiU 
bergia  tincFria  in  Brazil),  “ carana.” 

The  climber  Tillandsia  usneo'ides  grows  abundantly  in 
Florida,  Georgia,  Louisianr  Texas,  Central  America, 
Guiana,  Brazil,  and  the  Argentine  Republic.  It  is 
exported  in  large  quantities  from  New  Orleans,  as  a 
substitute  for  horse-hair  in  stuffing.  The  various 
names  are  “ barba  di  velho,”  “ caragate,”  “ barbe 
espagnole,”  “Delta  moss,”  “Spanish  moss,”  “New 
Orleans  moss.” 

2[usacecc. — Foremost  is  the  genus  Musa,  of  which  one 
species,  M.  textilis,  affords  the  well-known  Manilla 
hemp,  locally  called  “abaca,”  “ oetan,”  “ koffo,” 
“ jnsangbatoe,”  “ soetan,”  “ lupis,”  “ merado  koffo.” 
It  is  cultivated  only  in  the  Philippines.  Other  species 
possessing  useful  fibres,  but  not  turned  to  any  account, 
are  M.  paradisiaca , M.  ensete,  M.  sapientum,  M,  Banksd 
(in  Queensland),  M.  mindanensis,  M.  Cavendishi,  M. 
bauho  (utilised  in  Japan),  M.  Rumphiana  (Java),  M. 
violacea  (Angola),  M.  discolor,  M.  rosacea,  M.  ornata,  M. 
troglodytariini. 

The  genus  Ilcliconia  (Antilles)  and  Strelitzia  juncea 
(Africa)  arc  utilised  as  fibre  plants.  The  long  leaves  of 
IValwitschia  mirabilis  (Angola  and  Benguela)  furnish  a 
textile  fibre.  Canna  iniica,  C.  discolor,  C.  heliconiccfolia, 

C.  macrophylla,  C.  Warezewieezii  are  useful  for  paper- 
making. 

Falmaceoi. — The  principal  fibre-yielding  palms  are : — 
Cary.ta  urens,  “ kittool  ” (India  and  Ceylon),  (J.mitis 
(Reunion),  G.  onusta  (Philippines)  ; Corypha  australis, 
C.  taliera,  C.  elata  (Australia  and  E.  Indies),  C.  gebanga 
(Java,  India,  &c.),  C.  umbraculifera  (Java,  India,  and 
the  Philippines),  C.  mitis  (Ceylon),  C.  latania  (Java 
and  India),  G.  horrida  (Ceylon)  ; Livistona  humilis  and 

L.  inermis  (Australia)  ; Arenga  saccharifera,  “gomuti” 
(Java,  Siam,  China,  Cochin  China,  and  W.  Africa) ; 
Raphia  vimfera  and  R.  Ruffia  (Madagascar),  R.  angolensis 
(W.  Africa)  ; Garludovica  palmata  (Brazil,  Colombia)  ; 
Mauritia  Jlexuosa  (Brazil,  Guiana,  Colombia,  and  Asia), 

M.  vinifera  (Brazil)  ; Borassus  jlahellijormis  (India, 
Ceylon,  Sunda  Islands)  ; Attalea  funifera,  “ j)iassaba  ” 
(Brazil  and  Venezuela);  Lopoldinia  Fiassaba,  “ pias- 
saba”  (Brazil  and  Venezuela)  ; Ghamocrops  excelsa  and 
G.  humilis  (S.  Europe,  Algiers,  Africa,  China),  G. 
palmetto  (Louisiana  and  S.  Carolina),  G.  Ays (Central 
America)  ; Astrocaryum  vulgnre  and  A.  Ayri  (Brazil)  ; 
Manicaria  saccifera  (Brazil)  ; Momordica  operculata 
(Brazil)  ; Jreca  catechu  and  A.  oleracea  (E.  Indies  and 
Sunda  Islands)  ; Fhocnix  dactylifera  (S.  Europe,  N. 
Africa,  Arabia,  Syria,  Persia,  E.  Indies),  F.  acaulis 
(Coromandel),  and  F.  sylvestris  ; Gocos  nucifera,  “coir” 
(in  all  the  tropics)  ; Thrinax  argentea  (Cuba)  ; Gelmisia 
coriacea  (Australia)  ; Lodoicea  maldivica  (Seychelles)  ; 
Arrudaria  {Gorypha)  cerifera  (Brazil)  ; Raphis  JlabelU~ 
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fornm  (Eeunioh)  ; Juiced  spcctahili^  (Chili)  ; Himlioea 
(juineensis  (Angola),  H,  cruciferd  (Nubia)  ; Eloeis 
gmneemis  (W.  Africa)  ; Nipa  fruticans  (E.  Indies)  • 
Sabal  mexictma  (Mexico)  ; Badris  setosa  (Brazil)  • 
Hatonm  tnsignis  frazil) ; Becythis  ollaria  and  L.  grancU- 
Jlora^  (Brazil) ; Acrocomta  sderocarpu  (Brazil) ; Binlo- 
tlienmm  Toralhi  (Australia).  The  genus  cLlamils  is 
usuaUy  placed  i^ong  grasses.  The  most  common 
species  are  C,  Rot  an  ^ C,  rudentum,  C,  erdtus.  G. 

P‘  G,  Royleanus,  C.  extenms, 

C,  tenuis,  C.  seipionum.  This  fibre  has  recently  been 
turned  to  account  for  mat-making  in  this  country,  be- 
sides the  old  applications  to  chair-seats,  window -blinds 
oirc. 

Randanace(B.~^\Q  genus  Pandanus  includes  R 
litihs,  P,  eduhs  P.  volubilis,  P,  candelabrum,  P.  odora- 
tissimus,  P peduncfulatus,  P.  spiralis.  They  flourish 
m the  E.  Indies,  S America,  &c.  The  natiyes  of 
IViaOTitius,  Bourbon,  &c.,  prepare  the  fibre  of  P.  odora- 
tissimus  y^ith.  care,  and  obtain  a fine  soft  material 

E.  Indie; 

budki  ),  for  textiles,  and  a stronger  material  for 
sacking.  The  f^re  is  called  “palungor”  in  India 
“ carapicho  ” in  Brazil.  ’ 

Xeroti^cB.  Xerotes  longifolia,  a natiye  of  Queens- 
land, with  leayes  4—6  feet  long,  affords  the  aborigines 
a useful  fi-OTe,  and  is  now  largely  employed  for  paper- 
matog.  Other  species  in  Austraha  are  A'.  Mfonim, 
A.  tenuifoha,  X.  c/lcmca,  X.  rigida. 

Jiinccicem.—Juiicus  maritimus  and  J.  vaainatus 
(Australia^  c^e  utilised  for  paper-making ; j[  acutus 
textife  fibre^^^  ^ cordage  fibre;  J.  effusus  (Spain),  a 

Graminece.—lAie  principal  use  of  the  members  of  this 
ia^ly  IS  for  paper-making.  The  most  important  are 
Mmrochloa  (btipa)  tenacissima  and  Lygeum  spartum, 
both  found  in  Spam  and  N.  Africa,  and  affording 
the  weU-known  “esparto”  of  commerce.  Much  of  tha“ 
obtained  from  Algiers,  Tunis,  and  Tripoli  is  the  pro- 
duce of  8.  gigantea,  and  M.  arenaria.  8.  Ichon  and 
Lhusqvea  Lorentziana  occur  in  the  Argentine  Eenublic 
and  A.  setacea,  8.  pubescens,  8.  micraniha  in  Australia^ 
Andropogon  involutum,A.glycicliylum,A.scwcharatuni, 
A.  liuarancuswn  (E.  Indies),  A.  condensatum  (Ar- 
gentine  Eepubfic),  A.  tenuis,  A.  sericeus,  A.  triticeus 
(S.  Australia),  afford  useful  fibre;  also  A.  qri/llus 

(New  South 

^ 8accharum  Ravennce  and  8.  8orghum  are  of  small 
importance.  >S'.  munga  (India,  especially  Oiide)  is  cul- 
tiyated,  and  affords  the  “moong”  fibre  for  cordage 
and  textiles.  Arundo  saccharoides  (Venezuela)  furnishes 
material  for  the  “sombrero”  hats;  A.  ampelodesmos 
(Italy)  IS  used  for  cordage  ; it  occurs  in  quantity  in  the 
■Portofino  range.  A.  festico'ides,  Ampelodesmos  tenax, 
Arundmaria  macrosperba  (Mississippi),  Bambusa 
arundmariii,  B.  nigra,  B.  mitis,  B.  verticellata,  JDonax 
cirundmaceus,  Festucapatula,  Hydropyrum  esculentum 
/Azama  aquatica,  Zostera  marina,  &c.',  afford  fibres. 

Typhacece.—Typha  angustifolia  and  T.  latifolia,  as 
YQii  Sparganium  latifolium,  haye  local  applications 
(Spam,  Egypt,  Tunis,  and  Japan). 

Ogperacece.—  Cyperus  papyrus  (Egypt)  and  C.  ro- 
.undus  (Japan)  are  much  used  for  basket-making.  In 
Angola,  papyrus  leayes  are  used  with  baobab  fibre  for 
mats,_  &c.  Others  are  Carex  apressa  and  C.  tereticaulis, 
Uadium  radula  (Tasmania),  Lepidosperma  gladiata 
P-  datia  ; 8chcenus  brevifolius  (coasts 

of  h.  Australia,  Victoria,  and  Queensland)  Uydro- 
pirium  latifolium  if2r^o.'n),  Isolepisbarbata  and  other 
species  (Japan  and  Australia),  Scirpus  maritimus,  8. 
lacustris,  &c.  ’ 

Filices.-fihe  root-fibres  of  Pteris  aquilina  (Japan) 
are  used  for  cordage.  In  Brazil  and  Cuba,  Polu- 
podiuni  ccdagucda  is  utilised.  In  the  Sandwich  Islands 
tibotium  Barometz  affords  the  “ pulu”  fibre. 

Conifercc,  Erom  the  needles  of  Pinus  sylvestris  is 


made  a textile  fabric,  in  Thiiringer-wald,  America 
ngland,  France,  Sweden,  Holland,  and  Austria.  In 
Chamcecyparis  obtusa,‘XMi\ 
-gms  densiflorus,  are  utilised  for  the  production  of 

Pledera  helix 

yield  the  Chinese  “ nceixaper.” 


nofes  ^ treated  in  the  second  part  of  these 


GENERAL  NOTES. 


Small  Investments.- On  and  after  the  22nd  inst  , any 
person  mAI  be  able,  in  accordance  with  the  terms  of  tlio 
Savings  Sank  Act  of  last  Session,  to  invest  at  any  savings 
Kingdom  smal/sum.s  in 
Consols,  Eeduced,  or  New  Ihree  per  Cent.  Stock.  The 
pm  so  invested  must  not  be  less  that  £10,  nor  exceed  £100 
ni  any  one  year,  and  the  agregate  account  held  by  any  one 
investor  must  not  exceed  £300.  This  is  a subject  which 
long  since  received  the  attention  of  the  Society  of  Arts  It 
was  brouglff  partley.  Adeputation 

• AT  Chancellor  of  the  Exchequer 

in  May,  1874,  when  Mr.  Bartley  explained  his  proprosah 

1 Assurance  Association.-A  meeting  was 

held  on  Monday  November  1st,  at  the  “ Langham  ’’  Hotel, 
the  desirability  of  forming  a Sanitary  Assurance 
Association  for  the  purpose  of  securing  to  its  members,  at 
a minimum  cost,  those  advantages  which  the  progress  of 
sanitary  science  has  made  avm  The  chair  was  taken 

by  Sir  Joseph  I ayrer,  K.C.S.I.  “ It  is  intended  that  the 
associatioiy  shall  inspect  and  supervise  houses  of  every  class, 
and  for  this  reapn  the  subscription,  constituting  member- 
ship, has  been  fixed  at  half-a-guinea  per  annum,  with  an 
entrance  fee  of  the  same  amount.  This  sum  will  entitle 
members  to  have  placed,  on  the  assui’ance  register,  one  house 
not  exceeding  the  yearly  value  of  £40.  For  houses  above  the 
yearly  value  of  £40,  an  extra  fee  will  be  charged,  in  accord- 
ance with  the  fixed  graduated  scale,  and  in  all  cases  beyond 
the  metropohtp  area,  members  will  be  charged  with  travel - 
ling  ^penses.  Erof.  Corfield  was  appointed  as  Chief  Sani- 
tary Officer  of  the  association,  and  Mr.  Mark  II.  Judge  as 
surveyor,  piv  tern.  ^ ’ 


MEETINGS  FOE  THE  ENSUING  WEEK. 

Moxbay,  Nov.  8TH...Eoyal  Geographical,  University  of  London, 
Bmlington-gardens,  W. , 8j  p.m.  Mr.  Joseph  Thomson 
to  the  Lukuga  Outlet  of  Tanganyika,  via  the 
north  end  of  Lake  jNyassa.’’ 

Tuesday,  Nov.  9th  ..Civil  Engineers,  25,  Great  George-street, 
Whstmmster,  S.W.,  8 p.m.  M!r.  Benjamin  Walker, 
Machmery  for  Steel-making,  by  the  Bessemer  and  the 
Siemens  Processes.” 

Anthropological  Institute,  4,  St.  Martin’s-place,  W.C., 
8 p.m. 

Wednesd.^,  Nov.  10th... Society  of  Telegraphic  Engineers.  4, 
Broad  Sanctuary,  Westminster,  9 p.m.  Opening  of  the 
Bre^idSt  ^®^^Ption  of  the  M:embers  by  the 

Thuesday,  Nov.  11th... Mathematical,  22,  Albemarle-street,  W , 
t-  The  President,  “ Considerations  Bespecting 
the  Translation  of  Series  of  Observations  into  Con- 
Gnuous  Eormulse.”  2.  Mr.  Hen.  Jeffery,  “Bicircular 
Uualities,  with  a Triple  and  Double  Eocus,  and  Three 
Single  Eoci,aU  of  them  CoUinear.”  3.  Eev.  C.  Taylor, 
Further  Eemarks  on  the  Geometrical  Method  of 
Eeversion.” 

Satueday,  Nov.  13... Trades’  Guild  of  Learning  (at  the  Hou.se  of 
THE  Society  op  Aets),  8 p.m.  Lecture  by  Wm.  Morris. 

Physical,  Science  Schools,  South  Kensington,  S.W.,  3 p.m. 
1.  Mr.  E.  H.  M.  Bosanquet,  “ The  Beats  of  Mistuned 
Consonances  of  the  Form  h : i.”  2.  Profs.  Ayrton  and 
PCTry,  “Kotes  on  Prof.  Exner’s  paper  on  Contact 
Electricity.”  3.  Mr.  Walter  E.  Browne,  “Action  at  a 
Distance.” 
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FRIDAY,  NOVEIIBFR  12,  1880. 


S communications  for  the  Society  should  be  addressed  to  the  Secretary 
John-street,  Adelphiy  London^  W.G. 


PROCEEDINGS  OF  THE  SOCIETY. 


AERANGEMENTS  FOR  THE  SESSION. 

The  first  meeting  of  the  One  Hundi’ed  and 
'wenty- seventh  Session  of  the  Society  will  be  held 
n "Wednesday,  the  17th  inst.,  when  the  Opening 
Lddress  will  be  delivered  by  F.  J . Bramwell, 
’.E.S.,  Chairman  of  the  Council.  Previous  to 
Jhristmas,  there  ^vill  be  four  ordinary  meetings, 
1 addition  to  the  opening  meeting. 

Candidates  proposed  for  election  as  members  are 
rivileged  to  attend  the  opening  meeting. 

Ordix-ARY  Meetixgs. 

The  following  arrangements  for  the  Wednesday 
venings  before  Christmas  have  been  made  : — 

Novembee  17. — Opening  Meeting  of  the  Session, 
address  by  F.  J.  Bramwell,  F.R.S.,  Chairman  of  the 
iouncil. 

November  24. — “ The  Influence  of  Barry  upon 
inglish  Art.”  By  J.  Comyns  Carr. 

December  1. — “The  Photophone.”  By  W.  H. 
*REECE,  Pres.  Soc.  Tel.  Engineers. 

December  8. — “London  Fogs.”  By  Dr.  Alfred 
Jarpenter. 

December  15. — “The  L"se  of  Sound  for  Signals.” 
Jy  E.  Price  Edwards,  Secretary  to  the  Deputy-Master 
f the  Trinity -house.  On  this  evening  Dr.  Tyndall, 
'’.E.S.,  will  preside. 

At  the  Meetings  after  Christmas,  the  following 
papers,  among  others,  will  be  read  : — 

“Buying  and  Selling;  its  Nature  and  its  Tools.” 
ly  Prof.  Bonamy  Price.  On  this  evening  Lord  Alfred 
. Churchill  will  preside. 

“The  Participation  of  Labour  in  the  Profits  of  En- 
?rprise.”  By  Sedley  Taylor,  M.A.,  late  Fellow  of 
'rinity  College,  Cambridge. 

“ The  Gold  Fields  of  India.”  By  Hyde  Clarke. 
“Flashing  Signals  for  Lighthouses,”  By  Sir  Wm. 
'homson,  F.R.S. 

“ The  Present  Condition  of  the  Art  of  Wood -carving 
1 England.”  By  J.  Hxevgerford  Pollen. 

“ Ten  Years’  Experience  of  the  Working  of  the  Trade 
Cark  Act.”  By  E.  C.  Johnson. 

“ Trade  Prospects.”  By  Stephen  Bourne. 

“The  Manufacture  of  Aerated  Waters.”  By  T. 

. Bruce  Warren. 

“The  Compoimd  Air  Engine.”  By  Col.  F.  Beau- 
DNT,  R.E. 


‘ ‘ Improvements  in  the  Treatment  of  Esparto  for 
the  Manufacture  of  Paper.”  By  William  Arnot, 

F.C.S. 

“Deep  Sea  Investigation,  and  the  Apparatus  used 
in  it.”  By  J.  G.  Buchanan,  F.R.S. E.,  F.C.S. 

“The  Discrimination  and  Artistic  Use  of  Precious 
Stones.”  By  Prof.  A.  H.  Church,  F.C.S. 

“ Indian  Agricultime.”  By  W.  R.  Roberson. 

“ Trade  Relations  between  Great  Britain  and  her 
Dependencies.”  By  Wm.  Westgarth. 

“ Causes  of  Success  and  Failure  in  Modem  Gold 
Mining”  By  A.  G.  Lock. 

Foreign  axd  Colonial  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Tuesday  Evenings,  at  Eight 
o’clock ; — 

February  1,  22  ; March  15  ; April  5 ; May  10,  31. 

Applied  Chemistry  and  Physics  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Thursday  Evenings,  at  Eight 
o’clock : — 

January  27  ; February  24  ; March  24  ; April  7,  28  ; 
May  26. 

Indian  Section. 

The  meetings  of  this  Section  will  take  place 
on  the  following  Friday  Evenings,  at  Eight 
o’clock : — 

January  21  ; February  11  ; March  4,  25  ; April  29  ; 
May  13. 

Cantor  Lectures. 

The  First  Course  will  be  on  “ Some  Points  of 
Contact  between  the  Scientific  and  Artistic  Aspects 
of  Pottery  and  Porcelain,”  by  Prof.  A.  H.  Church, 
M.A.  Oxon.,  F.C.S.  Five  Lectures. 

The  Second  Course  will  be  on  “ Watchmaking,” 
by  Edward  Rigg,  M.A.  Three  Lectures. 

The  Third  Course  will  be  on  “The  Scientific 
Principles  involved  in  Electric  Lighting,”  by  Prof. 
W.  G.  Adams,  F.R.S.  Four  Lectures. 

The  Fourth  Course  will  be  on  “ The  Art  of  Lace- 
making,” by  Alan  S.  Cole.  Three  Lectures. 

The  Fifth  Course  will  be  on  “ Colour  Blindness 
and  its  Influence  upon  Various  Industries,”  by 
R.  Brudenell  Carter,  F.R.C.S.  Three  Lectures. 

Syllabus  of  the  First  Course. 

Lecture  I. — November  22. — Bricks,  tiles,  terra-cotta, 
basalts,  and  unglazed  earthenware  in  general. 

Lecture  II. — November  29. — Vitreous,  plumbiferous, 
boracic,  and  felspathic  glazes  and  enamels.  Iridescent 
and  metallic  lustres,  and  colouring  substances. 

Lecture  III. — December  6. — Stoneware  and  other 
wares  glazed  with  salt. 

Lecture  IV.— December  13.— Soft  paste  porcelains, 
European  and  Oriental. 

Lecture  V. — December  20. — Hard  paste  porcelains, 
Chinese,  Japanese,  and  European. 

Juvenile  Lectures. 

The  usual  short  Course  of  Lectures  adapted  for  a 
juvenile  audience  will  be  given  by  G.  J.  Romanes, 
F.R.S.,  on  “Animal  Intelligence.”  The  dates 
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for  the  lectures  will  be  29th  December  and  5th 
January.  The  lectures  will  commence  at  7 o’clock. 
iSpecial  tickets  %vill  be  issued  for  these  lectures. 

Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society’s  meetings  and  lectures.  They  require  no 
tickets  (except  for  the  Juvenile  Lectures),  but  are 
admitted  on  signing  their  names.  Every  Member 
can  admit  tivo  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 


Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a Member. 

Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  on 
June  29th,  at  four  o’clock. 


The  following  is  a table  of  dates  of  the  Evening 
Meetings  of  the  Society,  subject  to  such  alteration 
as  may  be  found  necessary  : — 


CANTOR 

lectures. 

FOREIGN  AND 
COLONIAL 
MEETINGS. 

ORDINARY 

MEETINGS. 

APPLIED 
CHEIVIISTRY 
AND  PHYSICS 
MEETINGS. 

INDIAN 

MEETINGS. 

1880. 

November  

1 ) rnw  »tvn 

Monday. 

Tuesday. 

V/ednesday. 

Thursday. 

Friday. 

22  29  — 

6 13  20 

17  24 

1 8 15 

— 12  19  26  — 

2 9 16  23  — 

2 9 16  23  30 

6 27  — 

4 11  18  25  — 

27  — 

24  — 

24  — 

7 — 28  — 
26  — 

21  — 

— 11 

4 — 25  — 

29  — 

— 13 

1881. 

J.vntary  

1’edp.uary  

;Mabch  

Arp.lL 

May  

7 14  21  

7 14  21  28  — 

2 9 16  23  30 

1 22 

— 15 

5 

— 10  — 31 

The  Cuair  will  be  taken  at  Eight  o’clock  at  each  op  the  above  Meetings. 


MISCELLANEOUS. 


Nr)TES  OX  SOME  NEGLECTED  FIBRES. 

Ey  C.  G.  Warnford  Lock. 

[Continued  fromp.  914.) 

Ba.st-fibres. 

Fad)  well-known  nieinbcrsof  this  class  as  flax,  hemp, 
h!!.-  , gr.i.'S,  ifcc.,  need  no  mention  here. 

M lb — 'Die- fibres  C'^iviXC,tei\.i'\:o'mAbuiilonvcnosum, 
-I . ' ' . ' . A.  mil  iitn/i,  A.  molle,  A.  utriatum,  A.  mdicum, 

, 1 utili.^^ed  iu  Africa,  Brazil,  Australia,  and  the 
I.:e<f  Iiidif  H.  d'lie  stems  arc  cut  off,  sun-dried,  and 
Med  in  bundles  fm’  ten  d.'iys.  In  Algeria,  A.  indiemn 
i I cTteii-.iv'ly  cultivated.  A more  important  genus  is 
J ’ .<>  — H . spln.dui'i,  Jl.cliUus,  Il.mutabiiis,]!.  tiliacem, 

It.  y/.  Ik  ii  iop/it/llus,  Jl.  .<spruicus,  II.  sahdarijj’a 

, ■ ti  , ll . rnuhahinnii.  The  fibres  yielded  by  these 

]'■  ip-i'  rallfd,  iu  India,  “ gambo,”  “pundi,” 
“ ;r7ib;iK  . ; ” in  fJuba,  “ majacpui ; ” in  Angola, 

■ k:  “ pund.'i  ; ” in  Queensland  and  New  South 

Wale«.  “ liollvbock  fibre,”  “ Batham  hemp  ; ” in  Syria, 
“ r Ih  iuj)  ; ” cl.ie^whcn',  “ brow'u  hemp,”  ‘‘roselle.” 
if  i?'  wiilely  bi  licvi'd  in  India  that  II.  cunnabinus,  pro 
l^  rly  grown  and  n tfed,  is  superior  in  all  respects  to 
)<iU' : l;i’-g<-  (luautitio.iof  ibis  fibre  come  into  commerce  as 
In  \ i(  t oria,  Jl.  ip/cm/ais  grows  9 to  21  feet  high  ; 
iv.  .Tajjan,  II.  si/riacus  is  cultivated  and  largely  utilised. 

In  Spain,  utib.sed  the  unusually  fine,  strong,  and 
whd"  Hbr«  of  I.or-it'  ; t!  mnritima.  The  i)laut  is  perennial, 
an  i nastily  ndtivjitod  ; it  has  lately  been  grown  ex- 
j i:n>n:tally  in  A usi  r.ilia..  L.  olbia  and  L.  arborea,  both 
of  S.  .\inrrit'a,  growing  best  on  the  coast,  yield  fine  fibres 
V'V  rottiuLT.  rotundi folia,  J\I.  crispa,  and  lU. 

aro  widely  utili.sed  ; ;ilso  M.  peruviana  in  Peru, 
and  M.  vuuiriti  na  in  Italy,  Portugal,  Spain,  &c.  The 
finr*  H from  rioqtanth  /s  palchelluH  and  F.  betulinus  are 
lu'uh  V stemmed  in  New  Zealand,  Tasmania,  Victoria, 


and  New  South  Wales.  They  are  long,  fine,  and  soft, 
and  seem  lately  to  have  attracted  as  much  attention  as 
those  from  Sida  rhomboidea  and  S.  rcinsa,  which  are  ex- 
tracted and  valued  in  the  E.  Indies,  China,  N.  Australia, 
Queensland,  and  America.  In  China,  tilicefolia  i& 
cultivated,  and  its  fibre  is  esteemed  superior  to  hemp  ; 
in  India,  S.  rhomboidea  is  similarly  placed  before  jute, 
yet  the  culture  of  both  species  is  much  neglected.  The 
genus  8ida  is  most  widely  distributed  in  the  tropics  of 
N.  Australia  ; in  a lesser  degree,  in  the  south  also.  In 
the  former  locality,  grow  A corragata,  S.  mtricata, 
virgata,  S.  petrophila ; in  the  latter,  S.  retusa,  S\ 
cordifolia,  A.  f^pinosa,  S.  macropoda,  and  S.  rhomboidea. 
Under  the  title  “Queensland  hemp,”  these  fibres  are 
already  utilised  for  spinning  and  paper-making. 

Other  malvaceous  plants,  yielding  useful  fibres,  are 
Alcea,  Malvastrum,  Fugoda,  Thespeeia,  Althoea  cannabina, 
Faradium  elatum,  Fueraria  Thunbergiana.  Logunaria 
Fatersoni  (Norfolk  Island),  Echytes  barrignda  (Brazil), 
and  Adamonia  digital  a.  The  last-named  affords  a bark- 
fibre,  which,  in  Angola,  Loando,  and  Inner  Africa,  is 
employed  for  lines  and  nets,  and  is  shipped  from  the 
Congo,  to  the  extent  of  about  1,700  tons  yearly,  chiefly 
for  paper-making’. 

Tiliaccce.  — Several  members  of  tliis  family  produce  a 
useful  bast.  Ttlia paucijlora,  T.  parvi flora,  T.  vulgaris, 
T.  platyfolia,  and  T.  angustifolia,  are  utilised  in  Europe, 
the  Caucasus,  and  Central  Asia,  more  particularly  in  E. 
Russia,  and  T.  cor  data  in  Japan;  also  Elceocarpus 
cyaneus  and  E.  obovatiis,  in  Australia.  The  preparation 
of  the  bast  is  not  difficult.  It  is  stripped  from  the 
young  trees  in  spring,  retted  for  several  months  (gene- 
rally in  stagnant  water),  washed  clean,  and  ^ied. 
Both  in  Russia  and  Japan,  it  is  largely  applied  to 
numerous  purposes — baskets,  hats,  ornaments,  and 
especially  shoes— while  it  is  elsewhere  widely  consumed 
for  binding.  It  is  estimated  that  30,000,000  young 
linden  trees  (5 — 10  years  old)  yearly  are  robbed  of  their 
bast.  In  the  governments  of  Nijni  Novgorod,  Wiatka, 
Kostroma,  and  Minsk,  the  manufacture  of  Hnden-bast 
shoesnumbers  7,000,000pair.  Besides  this,  about  400,000 
pieces  of  matting  are  exported  through  Archangel,  and  at 
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least  H millions  at  the  Black  Sea  ports  and  landwise, 
while  the  internal  consumption  much  exceeds  the  export. 
In  Japan,  the  bast  is  prepared  much  finer,  and  exten- 
sively manufactured  into  textiles.  Sparmmmia  africana 
(“African  hemp”),  by  retting,  yields  a fibre  that  is  largely 
used  locally  ; it  is  now  introduced  into  Australia.  Grewia 
ocadentalis  (“  Kafiir  hemp”)  aftords  a white  fibre,  of 
great  stren^h,  which  is  extracted  by  the  Kaffirs  of 
South  Africa  by  retting,  and  is  much  used  by  them. 
The  fibres  of  Tmonfetta  appendiculata,  T.  gluucesce7is,?iTidi 
T.  eliptica  (Brazil  and  Australia),  and  of  Aristotelia 
Mogni  (South  Sea  Islands),  are  also  somewhat  exten- 
sively used. 

SapindaccB. — The  birch  and  alder  contribute  to  the 
Russian  bast  industry,  especially  the  former,  some  16 
millions  young  birch  trees  being  deprived  of  their  bark 
in  a year.  The  bast  of  several  species  of  chestnut 
{^^acidus)  is  similarly  turned  to  account,  large  quantities 
being  used  in  Brazil  for  caulking  ships. 

ISterculiacea;. — Htcrculia  fcetida,  S.  rupestris,  S.  Domheya^ 
S.  acenfolia,  S.  ramijlora,  and  S.  villosa,  indigenous  to 
Australia,  the  E.  Indies,  America,  and  Natal,  as  well  as 
tonuntosa  in  Angola,  afford  excellent  fibres.  The 
wood  of  some  species,  e.g.^  S.  acenfolia,  is  so  fibrous  as 
to  be  useless  as  timber.  S.  carihxa  (Trinidad  and  New 
Caledonia)  affords  a very  fine  fibre  (“  matagua  ”),  which 
is  much  used ; its  seed-hairs  are  also  employed. 

llelicteres  liora,  in  the  E.  Indies,  Jaj)an,  and  Aus- 
tralia, affords  a useful  fibre  (“  mxu’oor  phalii”)  ; likewise 
IdiocUlccn'i  Candollii  (Brazil),  Lasiopetulum  discolor,  and 
other  species,  Mtl  chia  corchonfolia  (Australia),  Walthe- 
'XI  americani  (Brazil),  and  Thomasia 
(Australia  and  Africa).  This  family  also  includes 
iloheria  populnea  (New  Zealand),  whose  strong  gauze- 
like bark  fibre  has  long  been  utilised  by  the  natives. 

Thymelacect. — Gmdia  dapUndides,  Dais  cotonifolia,  and 
D.  inadagnscai ciisis  (Africa,  especially  Madagascar),  are 
rich  in  fibre.  I)<iphnc  cholun,  D.  C‘inmhina,  and  D. 
j'upgrij'er  i are  much  employed  in  Nepaul  and  China. 
Laqetta  hntearia  {Daphne  lagetto),  occurring  in  Brazil 
and  Jamacia,  yields  a mass  of  reticulated  fibres  (“  lace 
bark”),  which  is  converted  into  many  fancy  articles. 
Daphne  aureola  is  utilised  in  Spain,  where  it  is  very 
common.  From  Lasv syphon  speeiosus,  is  obtained  the 
“ rameta-bast  ” of  India.  Dirka  palustris  is  found  in 
N.  America.  Of  the  genus  Fiinelca,  twelve  sj>ecies  are 
natives  of  Australia;  1\  nxijlora  affords  the  “ curra- 
jong”  fibre  of  Victoria.  Dasserina  Gaiippii  (E.  Indies) 
also  yields  good  fibre. 

Anonnicca;. — The  fibre  of  Xylopla  frulesems  and  X. 
^encca  (Brazil),  who.se  fruits  form  a kind  of  pepper,  is 
locally  employed  for  cordage  ; it  appears  in  commerce 
as  “ pLndayba.”  Anona  squamosa  is  utilised  in 
Guadaioupe  and  Angola. 

Asclepiadaccce. — Textile  fibres  are  procured  especially 
from  Aselepiis  astmutica  and  A.  spinosa\  also  from 
Calotropis  gignntea,  already  noticed  as  yielding  seed- 
hairs.  This  last  is  a native  of  India,  and  gives  the  fibre 
called  “ mudar”  or  “ yercum.”  The  plant  is  cultivated; 
cut  down  and  sun-diied,  the  stems  yield  their  fibre, 
which  soon  bleaches  well  in  the  dew.  In  the  Amritsur 
(fistrict,  also  occur  (J.  procera  and  another  species.  Use- 
ful fibres  are  likewise  extracted  from  Lcptadenia, 
Grthanthcra,  Stephanotis,  Beaumontia,  Iloya,  Doriqjloea, 
dlemidesmos,  Cynanchum,  Vineetoxicnm,  and  ALarsdenia 
(India,  Senegal,  N.  America,  Brazil,  ko,.).  The 
Marsdenia  fibre  is  termed  “ jetee,”  and  is  largely  used. 

Apocynneeee. — The  fibres  of  this  family  were  formerly 
much  more  widely  economised  than  they  are  at 
present.  Apocynum  venetum,  A.  sibirieum,  A.  syriacum, 
A.  foctidum,  and  A.  cannahinum  grow  in  great  pro- 
fusion in  S.  Siberia  and  Turkestan,  alsoinKrim,  Trans- 
Cauca.sia,  on  the  Adriatic,  in  N.  America,  and  in 
Panama.  In  Turkestan,  A.  venetum  attains  a gigantic 
stature  ; it  occurs  abimdantly  in  the  province  of  Semi- 
retschi,  in  the  lands  of  the  Hi,  on  the  banks  of  the  Syr, 
throughout  the  khanate  of  Kokan,  in  the  valley  of  the 


Zariadschane,  and  around  the  Aral  Sea.  In  the  lands 
of  the  Hi,  the  plant  covers  the  steppes,  and  its  fibre, 
under  the  name  of  “ema,”  is  used  for  nets,  fishing- 
lines,  rope,  and  twine,  but  not  for  textiles.  In  other 
districts,  the  fibre  is  called  “ kendyr,”  and  is  more  care- 
fully prepared  for  textiles,  in  spite  of  the  competition 
offered  by  cotton.  The  fibre  is  separated  from  the  stems 
by  a short  retting  ; it  is  very  strong  and  elastic,  easily 
divisible,  bleaches  and  dyes  well,  and  occurs  in  such 
valuable  lengths  as  6 — 12  feet.  Systematic  cultivation 
of  the  plant  is  being  set  on  foot  in  Turkestan  and 
Senegal.  InN.  America,  the  fibre,  called  “-wild  silk- 
hemp,”  is  employed  by  the  natives,  but  has  not  yet 
received  much  attention  from  cultivators.  In  Germany, 
A.  cannihinum  is  widely  distributed.  Other  members 
of  the  family  yielding  fibres  are  Aspidosperma  and 
Hancornia  (Brazil),  Parsonm,  Alyxia,  Alstona,  Wrightia, 
Carissa,  Nerium  (India),  Taberncemontana  dichotoma^  T. 
orientalis,  T.  pubescens  {AMsirdlio) . 

IhtitacecB. — This  family  is  conspicuous  for  the  impor- 
tance of  its  fibre-yielding  members,  among  winch  are 
hemp  and  China-grass.  It  is  estimated  that  from  the 
mulberry  trees  [Morus)  in  the  French  silk  dis- 
tricts, 15  million  kilos,  of  fibre  might  be  produced 
annually.  The  J apanese  already  utilise  the  fibre 

largely  for  paper  - making.  Broiissonetia  papyrifera 
(“  paper-imdberry  ” or  “ kodzu,”)  is  also  used  for 
paper-making  in  Japan,  alone  or  together  with  Cha- 
mcecyparis  obtusa  (“hinoki”),  Basserma  Gapuii,  Edge- 
worthia  papyrifera,  Fikrasma  ailantlioides,  Lespedezza 
eystobotria  (“hanzi”),  Salixjaponici  (“  kawayanagi  ”), 
w'hich  are  also  converted  into  textiles.  From  several 
species  of  the  bast  fibres,  “wad,”  “pimpal,” 

“ kel,”  &c.,  are  extracted  in  theE.  Indies.  The  fibres  of 
Gnetuni  funiculare  and  G.  gnemon  have  long  been  utilised 
by  the  Malays  of  the  Sunda  Islands,  lloloptelea  intcgri’^ 
folia  (E.  Indies),  affords  “ wawla-bast.”  Ficus  indica 
(“bar”),  B'.  retusa,  F.  aspera,  and  B\  leucotricha,  are 
made  use  of  in  India.  The  fibres  of  Flancra  japonica  and 
Uhnus  campestris  are  extracted  in  Russia,  China,  and 
Japan. 

The  nettles  form  a very  important  group.  The  species 
hitherto  identified  are : — Urtica  {Bcchmena)  nivea,  U.  {B.) 
tenacissima,  U.  caracassana  (Tahiti),  U.  crenulata  (India), 
U.  {Girardinia)  heterophyla  (E.  Indies),  TJ.  argentea  (E. 
Indies,  Sunda  Islands,  and  Society  Islands),  U.  baccipra 
(Cuba),  U.  japonica  imlk  U.  Thunbei yiaua  (Japan  and  the 
Sunda  Islands),  U.  aUenata  (India),  U.  dioicatmd.  U.urens 
(Europe),  U.  cannabina  (Caucasus,  Turkestan,  Siberia, 
and  E.  Indies),  U.  virolenta  (India),  U.  incisa  (S.  Australia 
and  Victoria),  F.  ccstuans  (Tahiti),  Bcehmeria  caudata 
(Argentine  Republic),  B goglxdo  (India),  B.  salicifolia 
(India),  B.  frutescens  (Naples),  B.  diversijblia  (Sunda 
Islands),  B.  pay  a (India),  B.  macrostachya  (India),  B. 
candicaus  (Algiers  and  India),  B.  sanguinea  (Java  and 
India),  B.  palmata,  Laportea  gigas  (New  South  Wales 
and  Queensland),  L.  pustulafa  (N.  America,  Cuba,  and 
Mexico),  L.  canadensis  (N.  America). 

Urtica  {Bwhmeiia)  nicea  affords  the  bulk  of  the  fibre 
now  obtained  from  the  nettles,  and  known  as  “ China- 
grass,”  “ramie,”  or  “rheea.”  The  quality  varies 
exceedingly  with  the  methods  of  growth  and  prepara- 
tion ; the  fibre  brought  from  the  Sunda  Islands,  India, 
Formosa,  Siam,  ko.,  is  not  so  fine  as  that  from  the 
Chinese  nettle-fields.  U.  heterophylla  contains  a very 
delicate,  fine,  and  strong  fibre  , the  plant  thiives  on  the 
Neilgherries,  and  its  cultivation  has  been  commenced 
in  Coimbatore.  L.  pustulata  grows  in  the  Alleghany 
range,  and  on  the  Mexican  plateau  abundantly,  but 
as  a branchy  shrub  ; cultivated,  it  forms  single  stems, 
containing  a fine  fibre.  U.  dioica  grows  wild  in  Europe, 
but  branchy;  cultivated  at  5 — Sin.  apart,  the  plants 
from  single  stems  4|— 7^  ft.  high.  L.  gigas,  in  Queens- 
land and  New  South  Wales,  grows  70 — 80  ft.  high  on 
fen-lands,  and  gives  branches  18  ft.  long.  The  natives, 
employ  the  fibre  for  nets,  mats,  &c. 
j^The  profitable  extraction  of  fibre  from  nettles  is  pos 
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sible  ouly  -\vlieu  they  are  cultivated.  The  beauty,  | 
leug-th,  aud  streug-th  of  the  fibres  recommend  them 
to  all  interested.  In  N.  Europe,  U.  dioica,  U,  urens, 
aud  r.  cannahina  are  grown  ; in  Erance,  Italy,  Spain, 
and  Portugal,  U,  nivea  andL  TJ.  tenacissima.  In  Algeria, 
U.  )Avca,  1).  candicaois,  B.  palmata,  and  B.  tenacissima 
give  several  crops  annually.  In  N.  America,  U.  nivea 
and  L- pustnlata  are  grown  ; the  plantations  in  Louisiana 
and  ]\Iississippi  have  given  three  to  four  crops  annually, 
an  acre  aftbrdiug  about  500  lbs.  of  fibre.  In  Australia, 
experiments  are  being  made  with  V.  nivea  and  TJ. 
inweiskimo,  the  native  U.  iwdsa  being  unprofitable.  In 
other  of  our  colonies,  the  culture  is  being  attempted, 
as  in  Jamaica,  also  in  the  Seychelles,  Lagos,  &c.  The 
I’rench  colonj’  of  Cochin  China  produces  much  wild 
ramie,  and  the  Government  in  Saigon  is  encouraging 
improvements  in  the  culture  and  manipulation  of  the 
jilant.  j\Iadagascar  grows  an  abundance  of  nettles,  and 
the  Ercnch  are  endeavoming  to  start  their  cultivation 
in  St.  Clary’s.  Similar  steps  are  being  taken  in  Eeunion, 
Senegal,  Guadaloupe,  and  Guiana. 

Spouia  IVightii  and  S.  orientalis  are  utilised  in  Vene- 
zuela aud  Mauritius ; Barietaria  debilis,  in  Portugal, 
Angola,  aud  Australia  ; B.  malaisia,  in  Sunda  Islands  ; 
'■'"A  phiUppinensis,  in  the  Philippines  ; C.  aspera 
“mukunold”)  and  C.  sinensis  (“yeoki”),  in  Japan; 
o',  tremo.  in  Amboyna  and  Australia  ; Fatoua  pilosa,  in 
S.  .Vubtralia ; Lcucocnide  candidissima  and  L.  alba,  in 
.Iav;i.  Bipfiirus  relatinus  (New  Caledonia)  affords  a 
very  beautifid  fibre  for  fancy  textiles ; B.  argenteus 
•' kouganga  ” or  “Queensland  grass-cloth  plant”) 
H-ruis  in  N.  America,  the  E.  Indies,  the  Sunda  Islands, 
N.  Australia,  and  Queensland. 

The  fibre  yielded  by  the  hop  [Humidus  Lupulus)  seems 
iik‘  ly  to  receive  some  attention,  especially  in  America. 
It  i.-  1'  ekamod  that  the  hop-gardens  of  America  occupy 
•omi  21,000  hectares,  and  that  the  quantity  of  fibre 
• •■iii:iiu<  d in  the  plants  is  equal  to  two-thirds  the  yield 
of  I'oj,;,,  or  say  :j:>2  kilos,  an  acre,  giving  a total  of  16| 
n iliioii  kilos  At  this  rate,  Germany,  Great  Britain, 
'o.d  An  fro-IIungary  might  utilise  about  46|-  million 
kil-  . of  ho])  iiljre. 

I - .7 '' - fiintcr. — The  Eui'ox)oan  genera,  Genista,  Spartium, 

, aiK'  Cgtisus  were  formerly  much  more  commonly 
inpk.ycd  Ilian  they  now  are.  One  of  the  most  im- 
, Tt-.i.t  i,  > partiiDH  junceum  (“Spanish  broom”),  and 
f li-  t u otli<  ]•  s})ecics,  iS.  monokpermum  and  S.  mvltifomm. 

I k-  ocr  iir  in  I'rance,  Spain,  Portugal,  Italy,  Greece, 

• o ri;rkoy  ; Hioy  arc  found  in  great  abundance  in  the 
\]'j  ■ nniiii  s and  the  mountains  of  Calabria,  and  in 
I ■ •uy.  where  the  industry  in  “tela  ginestrina”  is 
> • • imjKU’tant.  In  Central  France,  the  peasants 

! . ■ ui]>loy  Spartium  fibre  for  textiles. 

M ' . and  Aslragcdus  are  other  European  fibre- 
• A.  oijirtiu  is  largely  utilised  in  Thibet. 

, : = -//•'■{/, s i,'.  also  rich  in  fibre. 

h ch«-,  i Alohas  is  a most  important  fibre-plant  in 
<'h  na,^  l<  xfiles  made  from  it  being  termed  “ grass- 
dot  h,"  ^ like  those  from  nettle-fibre.  Boliclws  or 
/V  / : : > fibn'  has  been  utilised  in  China  from  the 

v in-  ; and  in  Shantung,  the  manufacture  was 
nsive  that  the  tributes  were  j)aid  in  textiles  made 
;r"Ui  i'.  Mar.  ran  hrasHicnsU  Hcomn  to  afford  an  equally 
. .ilieiblr  hi. re.  I rom  1 toUchos  umbeUatus,yf\([e\j 
Ti  Jiij./in,  no  hbre  ’s  se])arated ; but  77.  tuherosus  and 
!K  hulri.us  (in  China)  are  turned  to  account. 
paAgrrinzas  into  tara  (Venezuela  and  New  Caledonia) 
virl:-  a inodfnitely  sti-ong  fibre.  A most  important 
t:  bri'  y.i’;d:ng  ])lant  of  Japan  is  Wisteria  chincnsis  \ the 
b t«-  vorv  largely  (•nqdoycd  for  baskets,  jdaits,  and 
tiTir  l:ats.  also  for  lace  and  clothing.  Another  plant 
■'xteii.-ively  aj)]ilicd  to  the  same  purpose  is  Bueraria 
1 haAnpomc,  well-known  for  its  starch  (“kudzu”). 

C.rusiiftn  juncra  and  C.  tenuifolia  have  long  been 
bis'-cd  ..moiig  India  fibre-plants.  In  Australia,  C. 
euofy.v  , _ r liaifnUa,  and  C.  crispata  occur  wild;  C. 
'<!>■(, yi  is  cultivated  in  Queensland. 


I Bauhinia  racemosa,  B.  scandens,  and  B.  Vahlii  are 
utilised  in  the  E.  Indies  ; B.  Hooheri  grows  wild  in  S. 
Australia.  The  fibres  of  these  species  are  coarse,  and 
used  only  for  cordage.  B reticulata,  B.  parvijlora,  B. 
rvfescens,  &c.,  are  employed  in  Senegal  and  Angola; 
B.  splendens  (“bepico  de  cadena”),  in  Venezuela  ; and 
B.  coccinea,  in  Cochin  China. 

Other  leguminous  plants  affording  fibre  of  economic 
value  are : — Sesbania  grandijlora.  S.  aculcata,  and  S. 
oegyptiaca,  natives  of  the  E.  Indies,  Java,  and  Australia  ; 
Mschinomocne  cannabina  gives  the  “ dunsha  hemp;” 
A?,  paludosa  [aspera)  is  a large  ingredient  of  ‘ ‘ I'ice 
paper  ; ’ ’ Butea  frondosa  (Moorshedabad)  gives  ‘ ‘ 
hemp;”  B.  superha  (India),  “ dhak  hemp;”  and  B. 
parvijlora,  “ palshin  fibre.” 

Here  and  there  use  is  made  of  the  fibres  of  E^gthrina, 
Hedysarum,  Cassia,  Agaii,  Vigna,  At ylosia,  &c. 

The  bast-fibres  of  Acacia  alba  and  A.  catechu  are  used 
for  nets ; Mimosa  scandens  gives  the  ‘ ‘ gogo  ’ ’ fibre  of  the 
Philippines  ; and  M.  dealbata  is  utilised  in  Reunion. 

Euphorbiacece. — Euphorbia  Royleana  is  turned  to  ac- 
count in  the  E.  Indies,  and  E.  australis  in  Queensland. 
Jatropha  gossypifolia  (Venezuela),  and  Sccuridaca  longipt~ 
dunculata  (Zambesi),  aft'ord  fiax-like  fibres;  Kydia 
calycina  (Jamaica),  a good  strong  fibre  ; 2'ropocolum  mu  jus 
(Ireland),  a flax-like  fibre  ; and  Rourea  santAoides 
(Ceylon),  a coarse  fibre. 

Salicacece. — Fibres  for  nets  are  afforded  by  Salix 
cor  data  on  the  Peel’s  river  (N.  America),  and  by  S. 
arctica  on  the  Mackenzie.  S.  japonica  occurs  in 
Japan. 

MyrtacecB. — An  important  genus  is  Melaleuca  ; M. 
Breissiana  (not  squarrosa)  has  a layer  of  soft  fibre  out- 
side its  strong  solid  timber,  much  used  by  the  Australian 
aborigines.  Eucalyptus  obliqua  [nervosa)  has  a very 
fibrous  bark,  applied  to  many  purposes  in  Tasmania, 
Victoria,  and  S.  Australia  ; E.  fissilis  is  less  fibrous.  In 
Brazil,  (Juratari  tauari  affords  fibre  ; further,  Bertholetia 
excelsa,  Lecythis  lanceolata,  L.  Bisouis,  L.  coriacea,  and 
L.  angustij'olia,  yield  fibre  for  ropes  and  for  caulking 
ships.  Careya  arborea  (Australia  and  the  E.  Indies) 
gives  the  fibre  called  “ kumbi  ” and  “ phouleta.” 

ArtO' arpecc — Artocarpus  integrifolia  (New  Zealand, 
Polynesia,  and  New  Guinea),  as  well  as  A.  inc^sa,  affords 
a useful  fibre,  much  employed  by  the  natives  under  the 
name  of  “ti.”  In  Cuba,  occurs  Lonchocarpus  sericeus 
(“  guama,”  “guacacao”).  Antiaris  saccidora 
in  India,  the  so-called  “jasund;  ” in  Venezuela,  it  is 
termed  “dog-tree,”  and  furnishes  the  “ marima  ” 
shirts  of  the  natives.  Troph  is  asp  ra  yields  strong  fibres, 
as  also  does  Lepuranda  saccidora. 

Compositce. — In  this  family,  are  Bidens  irigoartita 
(“water-hemp”),  and  A.  bipmnata;  Eupatotium  canna- 
binum,  Btarmica  vidgaris  (“wild  hemp”),  and  Andro- 
machia  igniaria,  from  Quito ; Stephanotis,  Qandlobus, 
Fischeria  (ExdiZiV)  ; Ruppelia  grata,  Fchnocarpus  paniculus, 
&c. 

Byttneriacece. — The  fibre  of  Theobroma  Cacao  is  well 
known,  but  little  used.  Abroma  augusta  (India  and 
Assam)  is  the  source  of  the  “ oolut  ” fibre.  Others  are 
Bombeya  umhellata,  Microloena  spectahilis  (much  utilised 
in  Madagascar),  Alctris  nemorosa  (Pondicherry),  Cas- 
carilla  alba  (Bahamas),  and  Guazuma  ulmijolia  (S. 
7i.merica) . 


The  list  may  be  concluded  with  the  following  less 
important  genera  and  species  belonging  to  various 
families  : — Pathos  violacea  ; Macrozamia  spiralis  ; 
Miconia  millejiora ; Pasiandra  papyrus ; Lufa  cylin- 
drica  (Brazil  and  Venezuela)  ; Wildenovia  teres  and 
Pestio  tectorum ; Quiborihranca,  Q.amarello,  Q.r.ilUo; 
Thuya  orientalis;  Stravadium  Layunaria ; Encira 
americana  ; Orcodoxa  Mwa wo  (New  Granada);  Gyrinops 
TValla  [Ceylon) ; Tacca  pinnatijica  ; Hennas  giyantea 
(in  the  Hottentot  country)  ; Espeletia  grandifiora  (New 
Granada) . 
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CORRESPONDENCE. 


TENURE  AND  PRODUCE  OF  LAND  IN  THE 
PROVINCE  OF  SMYRNA. 

At  this  moment,  when  the  Eastern  Question  is  an 
all  absorbing  one  in  England,  it  may  be  of  some  in- 
terest to  the  numerous  readers  of  the  Journal  of  the 
Society  of  Arts  io  know  the  facility  with  which  land  is 
acquired  in  this  coimtry,  and  the  remuneration  for  the 
capital  laid  out  on  it. 

The  proHuce  of  Smyrna,  otherwise  Vilayet  of  A'idin, 
is  eminently  a maritime  province  ; its  length  of  sea- 
coast  is  computed  to  be  250  miles,  its  depth  inland 
averages  about  100  miles,  consequently  the  whole  area  is 
about  25,000  square  miles,  or  nearly  as  large  as 
Ireland. 

The  population  of  the  province  is  computed  to  be  one 
million,  this  will  give  us  a density  of  40  inhabitants  to 
the  square  mile,  which  is  the  lowest  number,  as  com- 
pared with  any  other  maritime  province  of  Turkey. 
About  90  per  cent,  of  the  rural  population  are  Turks ; 
they  are  sober,  peaceful,  and  to  some  extent  industrious. 

As  to  the  quality  and  fertility  of  the  land,  it  is  enough 
to  cite  the  beautiful  and  celebrated  valleys  of  the 
Meander,  Hermus,  and  the  Cayster,  which  are  the  three 
jewels  of  the  province,  crowned  on  each  side  by  lofty 
chains  of  mountains,  fuU  of  mineral  wealth.  Its 
climate,  generally  very  healthy,  is  mild  in  the  valleys, 
and  plea.singly  cool  in  the  mountains.  Tmolus  is  capped 
with  snow  all  the  year  round.  The  plains,  in  addition 
to  all  the  different  species  of  com,  produce  the  valuable 
staples  of  cotton,  madder  roots  {liubia  tinctorum),  the  I 
poppy,  hemp,  sesamy,  tobacco,  liguorice  (growing  wild), 
(fcc.  In  fruits,  we  have  both  the  European  and  Eastern 
varieties,  but  the  staples  consist  of  figs,  the  finest  in 
the  world  ; the  various  qualities  of  raisins,  from  the 
delicious  Sultanine  to  the  common  black  raisin,  so  ex- 
tensively exported  of  late  into  France,  both  for  the 
manufacture  of  wine  and  the  distillation  of  spirits ; and 
last,  but  not  least,  the  olive.  In  the  highlands,  in  addi- 
tion to  com  and  fruits,  the  staple  produce  is  the  vaUonea 
{Querc'ts  a^gilops),  of  which  not  less  than  one  million 
quintals  or  cwts.  is  exported  annually  from  this  place. 
Madder  is  diaven  out  by  the  aniline  dye  process, 
described  in  the  Journal. 

Although  the  working  of  mines  is  yet  in  its  infancy, 
still  30.000  quintals  of  emery  stone  is  exported  annually. 
Coal  and  lignite  exi.st  in  many  places,  but  are  little 
worked,  any  more  than  the  hematite  iron  ore  and 
copper. 

TTic  value  of  landed  property  in  and  around  cities  is, 
as  compared  with  the  value  of  rural  property,  propor- 
tionately far  higher  than  in  any  other  country  ; this 
arises  from  various  causes,  first,  from  want  of  security  ; 
second,  from  the  unlawful  exactions  on  the  part  of 
tithe  officials,  to  which  the  people  are  often  sub- 
jected, when  removed  some  distance  from  the  centres 
of  authority  ; and  third,  from  the  lack  of  any  other  safe 
investment  of  the  sa\dngs  of  the  urban  population ; 
hence,  property  in  Smyrna  will  fetch  about  3 per  cent, 
per  annum,  while  in  the  rural  districts  not  less  than  10 
per  cent.  The  land  is  measured  here  by  doonooms 
(about  one-fourth  of  an  acre).  The  saleable  value  of 
land  here,  like  anywhere  else,  depends  on  its  quality, 
the  hygienic  .state  of  the  district,  its  vicinity  to  cities, 
and,  above  all,  the  density  of  population  in  its  neigh- 
bourhood. The  average  price  of  arable  land  in  well- 
populated  districts  is  30s.  a doonoom,  and  in  thinly 
populated  parts  it  might  be  obtained  for  less  than  5s. 
Vineyards  from  £2  10s.,  fig  gardens  from  £4  to  £20  a 
doonoom,  olive  groves  are  generally  sold  by  the  tree, 


from  os.  to  £2  a tree.  Of  course,  these  prices  are  con- 
ventional. 

Rural  property  in  Turkey  generally  belongs  to  the 
Crown  {arazi  mirie),  which  is  supposed  to  be  the  pro- 
prietor. Its  sales  are  performed  with  the  following 
provisos  : — At  every  transfer  a tax  of  5 per  cent,  on 
the  purchase  money  is  levied  by  the  Government,  anc5. 
its  inheritance  is  limited  to  eight  degrees  of  ecn- 
sanguinity : first,  children  of  both  sexes ; second, 
grandchildren  of  both  sexes ; third,  to  father  and  , 
mother ; fourth,  to  brother  and  half-brother,  by  the 
same  father ; fifth,  to  sisters  and  half-sisters,  by  the 
same  father ; sixth,  to  brothers,  by  the  same  mother  ; 
seventh,  to  sisters,  by  the  same  mother;  eightii, 
to  the  surviving  husband  and  surviving  wife. 
If  no  heirs,  comprised  in  the  above  eight  degrees 
of  relationship,  exist,  the  land  returns  to  the  CroAvn. 
After  the  acquisition  of  any  such  Crown  lands, 
if  the  owner  plants  upon  it  a vineyard,  vegetable 
garden,  orchard,  olive  grove,  or  constructions  of  any 
kind  built  upon  it,  all  such  superficial  property  becomes 
freehold,  and  is,  in  consequence,  inheritable  by  any  dis- 
tant relations.  I am  not  going  to  enter  in  detail  ujwn- 
the  intricacies  of  vakufs,  Church  property,  of  whicb 
there  is  but  little  in  the  rural  districts.  These  are  only 
inherited  by  the  direct  descendants  of  both  sexes  of  the  ■ 
owner,  there  is  also  a fixed  yearly  perpetual  money  rent 
to  be  paid  to  the  Church. 

The  legal  direct  taxes  upon  the  rural  lands,  of  which- 
ever category,  are  two-fold ; first,  one-tenth  of  aU  pro- 
duce grown,  whether  on  the  ground  or  trees  ; second, 
four  per  mille  is  levied  annually  on  the  estimated  value 
of  the  land  and  farm  buildings.  Urban  house  property 
is  taxed  eight  per  mille  on  its  estimated  value  per 
annum. 

Mode  of  Cultivating  the  "Land.  —In  a country  so 
sparsely  populated  as  this  is,  and  where  fertilising  sub- 
stances are  only  used  for  gardens,  cotton  and  tobacco 
fields,  it  is  not  to  be  wondered  at  that  every  third  year 
the  land  remains  fallow.  Thus,  a field  which  is  sown 
with  a summer  crop,  such  as  Indian  corn,  millet,- 
sesamy,  beans,  vetch,  &c.,  is  in  the  following  autumn 
sown  in  with  wheat,  barley,  or  horse  beans,  &c.,  which 
are  the  winter  crops  ; the  third  year  the  field  is  left 
fallow. 

The  agricultural  implements  in  actual  use,  if  not 
dating  from  the  time  of  Homer,  are  certainly  of  the 
most  primitive  style.  The  following  are  the  principal 
implements  in  use: — The  plough  (simply  a triangular 
block  of  hard  wood,  with  an  iron  cap  on  the  point,  one 
pole  in  front  to  yoke  the  oxen  to  it,  and  one  behind  to 
guide  it),  the  harrow,  rake,  sickle,  spade,  pickaxe, 
shovel,  pitchfork,  seive,  winnow,  and  a coarse  two- 
wheeled bullock  cart.  The  ploughing  is  done  about 
three  or  four  inches  deep,  while  the  distance  between 
each  furrow  is  12  inches  wide;  with  such  a method  of" 
tillage,  it  is  only  a marvel  that  a ten-fold  produce  of 
barley  and  wheat,  20  to  25  of  beans,  25  to  35  of  millet 
and  maize,  is  considered  to  be  a good  out-turn. 
Although  there  is  hardly  a drop  of  rain  from  May  to> 
October,  stiU  irrigation  is  not  made  use  of  for  any  other 
purposes  than  vegetable  gardens,  and  occasionally  for 
the  maize  fields. 

The  thrashing  of  cereals  is  performed  by  horses  and 
bullocks,  and  that  of  beans,  sesamy,  millet,  &c.,  by 
the  frail  or  simple  stick.  After  the  thrashing  is  over, 
the  straw  is  chopped  up  by  a kind  of  harroAV,  fitted 
with  sharp-edged  disks,  and  stored  away  as  fodder  for 
the  cattle. 

The  rural  lands  are  divided  into  large  farms 
(chiftlik),  owned  by  the  wealthy  classes  and  in  small 
peasant  proprietorships.  The  large  estates  are  generally 
worked  as  in  the  southern  countries  of  Europe, 
by  the  peasantry  on  the  half-profit  system,  the  pro- 
prietor giving  the  land,  seed,  and  half  the  expense  of 
reaping  if  cereals,  of  harrowing  and  weeding  if  cotton, 
maize,  or  beans,  &c.  After  deducting  the  fiscal  share 
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■of  10  per  cent.,  and  divers  other  common  compensations 
p;iid  in  kind,  such  as  Aullage  herdsmen,  rural  police,  &c., 
the  remainder  of  the  produce  is  divided  in  two  equal 
shares — the  one  for  the  proprietor,  and  the  other  for  the 
peasant.  In  some  parts  of  the  country,  where  the  popu- 
lation is  sparse,  a system  of  leasing  the  land  for  one 
year  exists,  but  the  peasants  prefer  the  half -profit 
.system,  for  the  reason  that  they  require  no  capital ; 
moreover,  whether  the  season  be  good  or  bad,  they 
always  manage  to  get  their  bread  stuff  stored  away  till 
the  next  harvest  by  contriving  to  steal  some  of  the  seed, 
or  when  the  harvest  is  gathered  in,  also  their  wives  and 
children  have  a legitimate  resource  in  the  shape  of 
gleaning-.  Certainly  not  less  than  8 per  cent,  of  the 
oereal  produce  is  left  on  the  ground  by  the  reapers. 

Ha^fing,  as  I already  pointed  out,  the  advantage  of 
sxich  an  extended  sea  coast,  as  well  as  the  two  lines  of 
railway — Smyrna  to  Ai'din,  and  Smyrna  to  Alasheir — 
leading  a fair  distance  in  the  interior,  all  this  facilitates 
the  transport  of  the  produce  for  exportation ; therefore, 
both  peasant  and  proprietor  are,  comparatively  speaking, 
in  easy  circumstances.  True,  the  requirements  of  the 
rural  population,  as  far  as  food  is  concerned,  are  not 
much ; bread,  vegetables  prepared  with  oil,  milk, 
pekmez  (a  syrup  extracted  from  the  black  raisin),  form 
their  staple  food.  Meat  and  rice  are  only  occasional 
luxuries  with  them.  On  the  other  hand,  our  rural 
population  spend  a good  deal  in  dress.  Unlike  the 
peasants  of  European  Turkey,  whose  clothings  are  made 
of  native  manufacture,  here  their  cloth  and  linen  are 
of  foreig-n  make,  and,  consequently,  more  expensive. 

As  a rule,  the  peasantry  in  this  country  do  not  plant 
any  vegetables,  therefore  gardening  forms  a separate 
and  very  remunerative  industry  both  in  the  cities  and 
the  rural  districts.  This  may  be  inferred  from  the  follow- 
ing instance.  I knoAv  a gardener’s  family  in  this  city, 
consisting  of  a man,  wife,  and  child,  who  has  a tenement 
of  two  acres  of  garden  and  orchard  ; he  pays  £10  rent, 
£2  10s.  taxes  annually,  keeps  two  permanent  servants, 
aud  occasionally  employs  additional  hands ; he  also 
keeps  two  horses ; and  all  manage  to  live  decently  upon 
the  produce  of  that  garden.  Lastly,  the  peasantry 
liave  another  resource  of  income  in  the  breeding  of 
cattle  ; the  fodder,  as  aforesaid,  consists  of  straw,  and 
the  pasture <re  costs  them  nothing ; the  only  tax  they  have 
to  ]:ay  on  this  head  is  for  sheep,  goats,  and  pigs — for  the 
furnior  two,  9d.  each  a-year,  and  for  the  latter,  Is.  lOd. 

Tn  conclusion,  the  state  of  agriculture  in  Asia  Minor 
generally  must  not  be  confounded  with  that  of  this 
])i-opitiou.sly  .situated  province;  otherwise  so  abundantly 
gifted  by  nature,  the  lot  of  the  peasant,  the  farther 
removed  in  tlie  interior,  the  more  unfortunate  it  is,  both 
on  account  of  the  want  of  roads,  and  the  desert  in 
which  his  repining  voice  is  lost. 

S.  Stab. 

Corre.sponding  Member,  Society  of  Arts. 

Kh  September,  1880. 


THE  LIBEATtY. 

Tlio  following  works  have  been  presented  to  the 

Tubrary  : — 

r.ic-siinilcs  of  the  Declaration  of  Independence  and 
tlu'  'I’l-natv  of  'Waitangi  (Wellington,  1877).  Presented 
by  Tiord  Alfred  S.  Churchill. 

I)('>igns  and  Catalogue  of  Cabinet  and  Upholstery, 
Furniture,  Looking-- glas.ses,  &c.,  by  C.  and  R.  Light. 
I’n's<'ntcd  by  tlic  publishers  (C.  and  R.  Light,  London, 
1880b 

.\  Phy.sical  Treatise  on  Electricity  and  Magnetism,  by 
•T.  E.  11.  Cordon,  B. A.  Tvvovols.  (London:  Sampson, 
Low.  and  Co  , 1880),  pre.scnted  by  the  Publishers. 

C.italogue  of  Pictures,  Drawings,  and  Art  Objects 
lent  to  the  Royal  Commission  for  the  Australian  Inter- 
nation.al  Exhibitions.  (London:  1880.)  Presented  by 
the  Comini.ssiouers. 


The  Antiquities  of  Orissa,  by  Rajendralala  Mitra, 
LL.D.,  C.I.E.  Vol.  2.  Published  under  orders  of  the 
Government  of  India.  (Calcutta  : W.  Newman  and 
Co.,  1880.)  Presented  by  the  Govnmment  of  India. 

Science  for  All.  Edited  by  Robert  Brown,  M.A., 
Ph.D.  Vol.  3.  (London : Cassell,  Petter,  Galpin, 
and  Co.,  1880.)  Presented  by  the  publishers. 

Melbourne  Universal  Exhibition,  1880  France: 
Notices  on  the  Designs,  Models,  and  "Works  pertaining 
to  the  services  of  the  Ponts  et  Chaussees,  the  Mines, 
and  the  Public  Edifices  and  National  Palaces,  translated 
by  David  Coales.  (Paris  : National  Press,  1880.)  Pre- 
sented by  the  French  Government. 


MEETINGS  FOR  THE  ENSUING  WEEK. 

Monday,  Nov.  15th... British  Ai-chitects,  9,  Conduit-street,  W., 
8 p.m. 

Medical,  11,  Chandos-street,  W.,  8.30  p.m. 

Royal  Asiatic,  22,  Albemarle-street,  W.,  3 p.m. 

Tuesdat*,  Nov.  16th... Civil  Engineers,  25,  Great  George-street. 

Westminster,  S.W.,8p.m.  1.  Renewed  Discussion  on 
Mr.  Walker’s  paper,  “Machinei-y  for  Steel-making.”  2. 
Mr.  J.  P.  Maxwell,  “Eew  Zealand  Government  Rail- 
ways.” 3.  Mr.  J.  R.  Mosse,  “ Cejion  Government 
Railways.” 

Statistical,  Somerset -house -terrace,  Strand,  W.C., 
7.45  p.m.  1.  Inaugural  Address,  by  the  President,  Mr. 
James  Caird.  2.  Dr.  F.  J.  Mouat,  “Note  on  the  Tenth 
Census  of  the  United  States  of  America.” 

Pathological,  53,  Berners-street,  Oxford-street,  W.,  8J  p.m. 
Zoological,  11,  Hanover-square,  W.,  8g  p.m.  1.  The 
Secretary,  “Report  ou  the  Additions  .made  to  the 
Society’s  Menagerie  during  the  months  of  June,  July, 
August,  and  September,  1880.”  2.  Mr.  W.  K.  Parker, 
“ The  Structure  and  Development  of  the  Skull  of  the 
Urodeles.”  3.  Mr.  A.  Boulenger,  “ The  Palsearctic 
and  Ethiopian  Species  of  Bufo.” 

Royal  Horticultural,  South  Kensington,  S.W.,  1 p.m. 

Wednesday,  Nov.  17th... SOCIETY  OF  ARTS,  John-street, 
Adelphi,  W.C.,  8 p.m.  Opening  Meeting  of  the  Session, 
Address  by  IVIr.  E.  J.  BramwcU,  Chairman  of  the 
Council, 

Meteorological,  25,  Great  GeorTC-street,  S.W.,  7 p.m. 
1.  Mr.  Edward  E.  Dymond,  “ Table  of  Relative  Hu- 
midity.” 2.  Mr.  John  G.  Gamble,  “Rainfall  in  South 
Africa.”  3.  Mr.  Henry  L.  Roth,  “The  Meteorology  of 
Mackay,  Queensland.'’  4.  Captain  W.  F.  Caborne, 
“ Thermometrical  Observations  on  board  Ship.” 
Geological,  Burlington-house,  W.,  8 p.m.  1.  Mr.  Charles 
Moore,  “Abnormal  Geological  Deposits  in  the  Bristol 
District.”  2.  Mr.  J.  B.  Kendal,  “ Interglacial  Deposits 
of  West  Cumberland  and  North  Lancashire.” 

Institute  of  Bankers  (at  the  Theatre  of  the  London  Institu- 
tion, Finsburj--circus,  E.C.),  Mr.  John  Dun,  “ The  Law 
of  Value.” 

Archaeological  Association,  32,  Sackville-street,  W.,8p.n-. 
1.  Mr.  C.  H.  Compton,  “ The  Martin  Tower,  Tower  of 
London.”  2.  Mr.  E.  P.  Loftus  Brock,  “Remains  of  a 
Roman  WaU,  Tower  of  London.” 

Thursday,  Nov.  18th... Royal,  BurUngton-house,  W.,  4j  p.rr. 

1.  Messrs.  L.  F.  Nilson  and  Otto  Pettersen,  “The 
Essential  Properties  and  Chemical  Character  of  Beryl- 
lium.” 2.  Messrs.  L.  F.  Nilson  and  Otto  Pettersen, 
“ The  Molecular  Heat  and  Volume  of  the  Rare  Earths, 
and  their  Sulphates.”  3.  Dr.  W.  J.  Russell,  “The 
Absorption  Spectra  of  Cobalt  Salts.”  4.  Prof.  W.  C. 
Unwin,  “ The  Friction  of  Water  against  Solid  Surfaces 
of  Different  Degrees  of  Roughness.” 

Linnean,  Burlington-house,  AV.,  8 p.m.  1.  Dr.  J.  Dennis 
MacDonald,  “ Classification  of  Gasteropoda.”  2.  Rev. 
G.  Henslow,  “A  Proliferous  Condition  of  Verbascum 
nigrum.^’  3.  Dr.  G.  Dobson,  “ Metahdella  McDonaldii, 
the  Type  of  a new  Order  of  Vermes”  Messrs.  P. 
McOwan  and  Harry  Bolus,  “Novitates  Capensis.”  5. 
Rev.  M.  J.  Berkeley,  “Australian  Fungi.” 

Chemical,  Burlington-house,  W.,  8 p.m.  1.  IVIr.  Spencer 
Pickering,  “ Notes  on  the  Oxides  of  Manganese.’’  2. 
Dr.  J.  H.  Gladstone  and  Mr.  A.  Tribe,  “Aluminium 
Alcohols.”  Parti.  “Their  Preparation  by  Means  of 
the  Aluminium  Iodine  Reaction.”  3.  Mr.  Edward 
Moritz,  “ The  Synthetical  Production  of  New  Acids  of 
the  Pyruvic  Series.”  Part  II. 

Royal  Historical,  11,  Chandos-street,  W.,  8 p.m. 
Numismatic,  4,  St.  Mai-tin’s-place,  W.,  7 p.m. 

Royal  Society  Club,  Willis’ s-rooms,  St.  James’s,  S.W., 
6 p.m. 

Friday,  Nov.  19th... Philological,  University  College,  W.C.,  8 
p.m. 
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CONTRIBUTIONS  TO  THE  READING-R003I. 


The  Council  beg  leave  to  acknowledge,  with  thanks  to  the  Proprietors,  the  regular  receipt  of  the 
following  Transactions  of  Societies  and  Periodicals  during  the  year  : — • 


TRANSACTIONS,  &C.  I 

Aeronautical  Society, 
Annual  Report. 

Amateur  l\Iechanical 
Society,  Journal. 

AmericanChemical  Society, 
Journal. 

American  Society  of  CiAul 
Engineers,  Transactions. 

Art  Union  of  London, 
Report. 

Bayerische  Dampfkessel- 
Ilevisions-Verein,  Baye- 
risches  Industrie-imd- 
Gewerbeblatt. 

British  Association  for  the 
Advancement  of  Science, 
Report. 

British  As.sociation  of  Gas 
^lanagers.  Report  of  the 
Proceedings. 

British  Horological  Insti- 
tute, Journal. 

Charity  Organisation 
Societ\,  Reporter. 

Ghemical  Society,  Journal. 

East  India  Association, 
Journal. 

Farmers’  Club,  Journal. 

Franklin  Institution, 
Journal. 

Geological  Society , Journal. 

Geologists’  Association, 
Proceediners. 

Glasgow  Philosophical 
Society,  Poceedings. 

Index  Society,  Publica- 
tions. 

India,  Geological  Survey  of, 
^Memoirs,  Records,  and 
Paheontologia  Indica. 

Indian  Meteorological 
Memoirs. 

Institute  of  Bankers, 
Journal. 

Institution  of  Ci\dl  En- 
gineers, Proceedings. 

Institution  of  Civil  Engi- 
neers of  Ireland,  Trans- 
actions. 

Institution  of  Engineers 
and  Shipbuilders  in 
Scotland,  Transactions. 

Institution  of  Mechanical 
Engineers,  Proceedings. 

Institution  of  Naval  Archi- 
tects, Transactions. 

Iron  and  Steel  Institute, 
Journal. 


Lancashire  and  Cheshire, 
Historic  Society  of. 
Transactions. 

Linnrean  Society,  Journal. 

Liverpool  Literary  and 
Philosophical  Society, 
Proceedings. 

Manchester  Field  Natural- 
ists’ and  Archaeologists’ 
Society,  Report  and  Pro- 
ceedings. 

Manchester  Literaiy  and 
Philosophical  Society, 
Memoii's. 

Manchester  Steam  Users’ 
Association,  Monthly 
Report. 

Meteorological  Society, 
Quarterly  J ournal. 

Milano.  Reale  Istituto 
Lombai’do  di  Scienzo  e 
Lettere,  Rondiconti 

Musee  de  1’ Industrie  de 
Belgique,  Bulletin. 

National  Association  for 
the  Promotion  of  Social 
Science,  Sessional  Pro- 
ceedings. 

National  Indian  Associa- 
tion, Journal. 

National  Life  Boat  Institu- 
tion, Journal. 

Pharmaceutical  Society, 
Journal  and  Transac- 
tions. 

Philadelphia  Engineers, 
Club  of.  Proceedings. 

Photographic  Society, 
Journal. 

Physical  Society  of  London, 
Proceedings. 

Quekett  Microscopical 
Club,  Journal. 

Royal  Agricultural  Society, 
JoiuTial. 

Royal  Asiatic  Society, 
Journal. 

Royal  Astronomical 
Society,  Memoirs. 

Royal  Colonial  Institute, 
Proceedings. 

Royal  Cornwall  Poly- 
technic Society,  Report. 

Royal  Geographical  So- 
ciety, Proceedings  and 
Journal. 

Royal  Irish  Academy, 
Transactions  and  Pro- 
ceedings. 


Royal  Scottish  Society  of  j 
Arts,  Transactions.  I 

Royal  Society,  Proceedings  j 
and  Philosophical  Trans-  I 
actions.  I 

Royal  United  Service  In-  j 
stitution.  Journal.  j 

Schlesische  Gesellschaft  | 
f iir  vaterlandische  C ultur, 
Jahres  Bericht. 

Societe  d’Acclimatation, 
Bulletin  Mensuel. 

Societe  d’ Encourage- 
ment pour  r Industrie 
Nationale,  Bulletin. 

Society  of  Antiquaries, 
Archteologia  and  Pro- 
ceedings. 

Society  of  Biblical  Arch- 
eology, Transactions. 

Society  of  Engineers, 
Transactions. 

Society  of  Telegraph  En- 
gineers, Journal. 

Statistical  Society,  J oumal. 

Victoria  Inst.,  Journal. 

Wiirttemberg,  Konigliche 
Centralstelle  f iir  Ge  werbe 
und  Handel,  Jahres- 
berichte. 

Zoological  Society,  Pro- 
ceedings and  Transac- 
tions. 


PERIODICALS. 

Wecldy. 

Agiicultural  Gazette. 

American  Architect  and 
Building  News. 

American  Gas  Light 
Journal. 

Architect. 

Atheneum. 

Bombay  Gazette,  Overland 
Summary. 

British  Architect  and 
Northern  Engineer. 

British  Journal  of  Photo- 
graphy. 

British  Mercantile 
Gazette. 

Builder. 

Buildirjg  News. 

Builders’  Weekly  Reporter. 

I Capital  and  Labour. 

j Ceylon  Observer,  and 

I Weekly  Summary  of 

‘ latelKgence. 


Coylon  Times,  Weekly 
S uuimary . 

Chamber  of  Agriculture 
Journal  and  Farmers’ 
Chronicle. 

Chemical  News. 

C hemiker  - Zeitung . 

Colliery  Guardian. 

Colonies  and  India. 

Design  and  Work. 

Draper. 

Electrician. 

Electricite. 

Empire. 

Engineer. 

Engineering. 

Engineering  and  Building 
Times. 

English  Mechanic. 
European  Mail. 

Examiner. 

Farmer. 

Furniture  Gazette. 
Gardeners’  Chronicle. 
Hei’apath’  sRailway  J ournal 
Home  and  Flome. 

India,  Times  of  (overland 
weekly  edition) . 
Ingenieur  Universel. 
Inventors’  Record  and 
Industrial  Guardian. 
Irish  Builder. 

Iron. 

Iron  Age. 

Ironmonger. 

Journal  d’ Hygiene. 

' J ournal  of  Gas  Lighting. 
Land  and  Water. 

Les  Mondes. 

Local  Government 
Chronicle. 

London  and  China  Tele  - 
graph. 

London  Iron  Trade  Ex- 
change. 

Metropolitan. 

MiUer. 

Mining  Journal. 

Moniteur  des  Arts. 

Musical  Standard. 

Musical  World. 

Nature. 

Nottinghamshire  Guardian 
Parisian. 

Photographic  News. 
Produce  Markets’  Review. 
Queen. 

School  Board  Chronicle. 
Schoolmaster. 
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Scientific  American. 

Staffordshire  Sentinel. 

Statist. 

Temperance  Record. 

"VVarehousemen  & Drapers’ 
Trade  Journal. 

York  House  Papers. 

Fortnightly . 

Art  Interchange. 

Brewers’  G-uardian. 

British  and  Colonial  Printer 
and  Stationer. 

Corps  Gras  Industriels. 

Gaceta  Industrial. 

Ingenieur  Conseil. 

Jeweller  and  Metal 
Worker. 

Monde  de  la  Science  et  de 
rindustrie. 

Moniteur  de  la  Teinture. 

Publishers’  Circular. 

Review  of  Gas  and  Water  , 
Engineering. 


Monthly. 

American  Journal  of  In- 
dustry. 

Analyst. 

Annales  du  Genie  Civil. 
Artist. 

Atlantic  Monthly. 
Bookseller. 

British  Trade  Journal. 
Biiilding  World. 

Canadian  Patent  Of&ce 
Record. 

Caterer. 

Chemist  and  Druggist. 
Chronique  IndustrieUe. 
Crdnica  de  la  Industria. 
Educational  Times. 
Eoreman  Engineer  and 
Draughtsman. 

Gas  Engineer. 

Journal  of  Applied  Science. 
Journal  of  Education. 

J oumal  Telegraphique. 
Leather  Trades’  Circular. 


Lumiere  Electrique. 

Machinery  Market. 

Magazine  of  Art. 

Manufacturers’  Review  and 
Industrial  Record 

Mineral  Water  Trades’ 
Review. 

Monatsschrift  fiir  den 
Orient. 

Moniteur  Scientifique. 

Nautical  Magazine. 

Paper  Makers’  Circular. 

Pottery  Gazette. 

Provisioner. 

Revue  d’ Hygiene  et  de 
Police  Sanitaire. 

Revue  des  Industries. 

Revue  IndustrieUe. 

Revue  Maritime  et 
Coloniale. 

Saddlers’,  Harness-makers’, 
and  Carriage  Builders’ 
Gazette. 

Sanitary  Engineer. 


Sanitary  Record. 

Stationer. 

Sugar  Cane. 

Symons’s  Meteorological 
Magazine. 

Telegraphic  Journal  and 
Electrical  Review. 

Textile  Manufacturer. 

Watchmaker,  Jeweller,  and 
Silversmith’s  Trade 
J ournal. 

Wine  Trade  Re'vdew. 

Worlanen’s  HaU  Mes- 
senger. 

Zeitschrift  fiir  Baukunde. 

Quarterly. 

J oumal  of  Mental  Science. 

Paper  and  Printing  Trades’ 
J uurnal. 

DAILY  NEWSPAPER. 

Sheffield  and  Rotherham 
Independent. 
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A. 

Abel,  Prof.,  F.R.S.,  disc.,  Balmain’s  lumin- 
ous paint,  393 

Abney,  Capt.,  F.R.S.,  paper,  some  recent 
advantages  in  photosraphy,  611 ; Society’s 
silver  medal  awarded  to  673,  695 
Ackilandaiya,  Mr.,  disc.,  agriculture  in  the 
Madras  Ih-esidency,  575 
Adams,  Prof.  W.  Grylls,  F.R.S.,  disc.,  Bal- 
main’s luminous  paint,  394  ; paper,  some 
of  the  optical  properties  of  crystals,  594 
Adelaide,  South  Australia,  botanic  gardens 
of,  779 

Afghanistan,  art  vestiges  of,  paper,  W. 
Simpson,  51 

.iVflano,  Mr.,  disc.,  Balmain’s  luminous 
paint,  394 

Africa,  transport  and  trading  centres  for 
Eastern  Equatorial,  paper,  by  Capt.  C.  E. 
Foot,  362 

African  Association  of  Brussels,  637  ; ex- 
pedition, 781 

Section  (see  “ Foreign  and  Colonial  ’ ’ ) 

societj',  German,  647 

Agriculture  in  the  Madras  Presidency,  paper, 
by  W.  R.  Robertson,  562  ; letter,  by  Gen. 
Showers,  .590 

Agricultimil  college  for  Xew  Zealand,  701 

exhibition,  Montreal,  792 

experience,  the  lesson  of  forty 

years,  paper,  by  J.  C.  Morton,  526 

, Royal,  Society’s  report  on 

sewage  farms,  549 

Air-engine,  Be<iumont  compressed,  632 
Air  gas-making  apparatus,  letter,  by  J. 
Fletcher,  -550 

Albert  medal,  list  of  awards,  343 ; annual 
report,  694  ; for  1879,  presentation  to  Sir 
W.  Thomson,  F.R.S.,  649;  for  ISSO, 
awarded  to  Dr.  J.  P.  Joule,  F.R.S., 
639 ; presentation,  649 
Alcock,  S.,  disc.,  conference  on  public 
health,  659,  660,  661,  664,  665,  667,  668, 
675,  676,  679,  682,  710,  712,  7L5,  716 
Alcock,  Sir  Rutherford,  K.C.B.,  Ru-ssia’s 
influence  over  the  inhabitants  of  Central 
Asia,  482  ; first  elected  on  Council,  699 
Alexandra  Palace,  light  exhibition,  ^2 
Algiers,  the  Ilammam  R’lrah,  792 
Alimentary  preserves  at  Xantes,  trade  in, 
187 

Allen,  II.,  disc.,  noxious  gases  bill,  286 
America,  bacon  and  pork  in,  607 

, Central,  canal  through  the 

Isthmus,  67 

, disea.sed  pork,  50 

, sorghum  cultivation  in,  165 

(see  also  United  States) 

Andrew,  W.  P.,  diK.,  Herat,  198 ; paper, 
Euphrates  Valley  route  to  India,  257 
Anhui,  C’hina,  productions  of  the  province 
of,  619 

Amsted,  D.  T.,  obituary  notice,  637 
Anthracite,  voy^e  of  the,  902 
Antimony,  native  oxide  of,  874 
Apprenticeship,  scientific  and  unscientific, 
paper.  Prof.  S P.  Thompson,  34  ; letter, 
J.  X.  Shoolbred,  64 
Architectural  mu-seum,  lectures,  188 
“Arithmometer,”  or  calculating  machine 
of  Mons.  Thomas,  18 

Armenian  librar>’,  Smj-ma,  letter,  by  Hyde 
Clarke,  341 

Arm.strong,  Dr.,  F.R.S.,  disc.,  newer  arti- 
ficial colouring  matters  obtainei  from 
benzene,  447 


Arnold,  F.  J.,  presentation  of  Prince 
Consort’s  prize  to,  11 

jVrsenical  paper  hangings,  paper,  H.  Carr, 
150  (see  also  Poisonous  coloui’s) 

Artisan  reports,  publication  of , 5 ; opening 
address,  9;  review  of,  119,  139;  annual 
report,  696 

^Vrtisans’  institute,  903 
-Vrtists’  colours,  paper,  by  W.  Holman 
Hunt,  485 ; letters,  &c.,  relating  to  the 
paper,  522,  550  ; meeting  at  Grosvenor 
GaUery,  637,  669 

Arts,  applied,  exhibition  at  Paris,  637 
Ariindo  donax,  for  parasol  ii  iu  lies,  5S) 

Asia,  Russia’s  influence  over  the  inhabit- 
ants of  Central,  during  the  last  ten 
years,  paper,  by  A.  Vambery,  475 
Aumonier,  F.,  disc.,  our  domestic  poisons, 
161 

Australia,  preserved  moat  from,  18 

South,  wheat  harvest  in,  65 

Autographic  printing  processes,  paper,  T. 
Boias,  135 

Aylesbuiy  sewage  works,  761 
AjTton,  Prof.,  disc.,  apprenticeship,  45  ; 
disc.,  buildings  for  secoudaiy  educational 
purposes,  438 


B. 


Bacon  and  pork,  American,  607 
Badger,  Rev.  G.  L.,LL.I).,  disc.,  transport 
for  Eastern  Equatorial  Africa,  366;  disc., 
best  route  for  a line  of  railway  to  India, 
417 

Baker,  T.,  vital  statistics,  684 
Balfour,  Sir  George,  K.C.B.,  M.P.,  chair, 
the  Panama  Canal,  67  ; letter,  on  Indian 
opium,  705 

Balkan  Peninsula,  Russian  surveys  in  the, 
771 

Balmain’s  luminous  paint,  paper,  by  C.  W. 
Heaton,  389  ; letter,  by  E.  F.  Mondy,  440; 
notice,  475 

Bamboo,  effect  of  temperature  on  the 
growth  of,  letter,  by  T.  RoutleJge,  .387 
Banking  examinations,  874 
Barff,  A.,  letter,  on  liquid  fuel  for  steamers, 
811 

Barry’s  pictm’es,  private  view,  885,  895 
Bartlett,  Dr.,  disc.,  sewage  of  London,  29; 
disc.,  our  domestic  poisons,  159;  disc., 
conference  on  public  health,  962,  676, 
677,  682  j 

Bartley,  G,  C.  T.,  disc.,  national  insiu’ance, 
747 

Bartram,  Lieut.,  R.E.,  disc.,  art  vestiges 
in  Afghanistan,  60 

Beaumont  compressed  air-engine,  632 
■ Bedford,  J.  T.,  chair,  future  of  Epping 
Forest,  177 

Bee-rearing,  electricity  applied  to,  49 
Bell’s,  Graham,  photophone,  847 
Bengal,  production  of  Indigo  in,  523 ; cin- 
chona cultivation  in,  809 
Benzene,  newer  artificial  colouring  matters 
derived  from,  paper,  by  R.  J.  Friswell, 
444 

Berlin  international  fishery  exhibition, 
1880,  63 

Berwick,  Mr.,  disc.,  Balmain’s  luminous 
paint,  394 

Bessemer,  Sir  H.,  at  the  Turners’  Com- 
pany, 501 

steel  rails  in  Germany,  820 


Birt,  J.  and  A.  W.,  presentation  of  gold 
medal  to,  1 1 

Blackley,  Rev.  W.  L.,  lecture  on  national 
insurance,  739 

Blencowe,  Rev.  G.,  paper,  prospects  of  the 
Transvaal,  199 

Blind,  condition  of  the,  annual  report,  696 
Boiler  explosions,  on,  by  L.  E.  Fletcher,  588 

incrustations,  chemical  composition 

of,  by  W.  J.  Macadam,  895 
Boias,  T.,  paper,  modern  autographic 
printing  proce.ss,  135;  Cantor  lectures, 
manufacture  of  india-rubber  and  gutta- 
percha, 753,  763,  773,  783,  793,  803 
Boinbyccs,  sillc-producing,  and  other 
lepidoptera,  229,  337 

Bond,  Dr.,  disc.,  conference  on  public 
health,  659,  660,  662,  664,  665,  666,  668, 
669,  67.3,  674,  677,  679,  714 
Bookbinding,  history  and  art  of,  paper,  by 
H.  B.  Wheatley,  448 ; catalogue  of 
specimens  exhibited,  466 
Book-sewing  (wire),  machine,  340 
Books,  Notes  ox  : — • 

Anderson,  R.,  lightning  conductors,  358 
Audsley  and  Bowes,  keramic  art  of 
Japan,  291 

Bale,  M.F.,  w'ood-working  machinery, 
358 

Bevan,  G.  P.,  primer  of  industrial 
geography,  188 

Bird,  P.  H.,  on  simplicity,  &c.,  in  sani- ’ 
f ary  appliances,  387 

Boi’ns,  G.  M.,  tables  of  metric  measures, 
65 

Brisse,  A.,  and  L.  de  Rotrou,  draining  of 
Lake  Fucino,  688 

Carter,  R.  Brudenell,  eyesight  good  and 
bad, 591 

Davis,  G.  E.,  C.  Dreyfus,  and  P. 
Holland,  sizing  and  mildew  in  cotton 
goods,  88 

Foster’s,  Vere,  copy-books,  291 
Goodeve,  J.  M.,  text-book  on  the  steam 
engine,  17 

Gordon,  J.  E.  II.,  physical  treatise  on 
electricity  and  magnetism,  904 
Ilibberd,  S.,  water  for  nothing,  17 
Hoskold,  II.  D.,  the  engineer’s  valuing 
assistant,  398 

Hughes,  J.,  Ceylon  coffee  soils,  65 
Jeffries,  B.  J.,  colour  blindness,  17 
Kingzett,  C.  T.,  nature’s  hygiene,  636 
Magazine  of  art,  291 
Marius  Michel,  la  reliiu’c  Frangaise,  705 
Potts,  J.,  assessment  of  machinery,  17 
Robinson,  11.,  sewage  disposal,  290 
Ronalds  library,  catalogue  of  books  a-.:d 
papers  on  electricity,  &c.,  609 
Tuer,  A.  W.,  luxurious  bathing,  688 
Urquhart,  J.  W.,  and  F.  C.  Webb,  elec- 
tric light,  873 
Walford,  C.,  gilds,  188 
Watherston,  E.  J.,  om’  railways,  65 
Watson,  Dr.  Forbes,  report  * on  cotton 
gins,  551 

Wliately,  J.  J.,  hints  on  vision,  88 
Wurtz,  A.,  elements  of  modern  chemistry, 
637 

Bosch  butter,  on  the  manufacture  of,  in  the 
United  States,  397 

Botanic  garden  of  Adelaide,  South  Austra- 
lia, 779 

Botly,  W.,  vote  of  thanks  for  chairman’s 
address,  11 ; disc.,  oui-  domestic  poisons, 
160 ; disc.,  causes  of  disease  in  tropical 
countries,  256,  disc.,  noxious  gases  bill 


Disc.,  discuss  on  at  a meeting. 
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286  ; disc.,  art  of  the  silversmith,  379  ; 
disc.,  use  of  gaseous  fuel,  520;  disc., 
agricultural  experience,  548 ; disc.,  agri- 
culture in  Madras  Presidency,  576 
Boxwood  in  Russia,  65 
Bradshaw,  H.,  disc.,  history  and  art  of 
bookbinding,  464 

Bramwell,  F.  J.,  F.R.S.,  disc.,  sewage  of 
London,  28  ; disc.,  art  of  the  silversmith, 
380  ; elected  chairman  of  council,  707 
Bread-making,  Cantor  lectures,  on  the 
chemistiy  of,  by  Dr.  Charles  Graham,  89, 
97,  112,  123,  143 

British  Association,  arrangements  for 
meeting,  700 

British  Museum  catalogue  of  printed 
books,  167  ; printing  of,  opening  address, 
9 

Brunton,  Dr.  Lander,  F.P1..S.,  disc.,  our 
domestic  poisons,  160 
Brussels  educational  congress,  291,  382,  706 ; 
report  of  meeting,  908 

international  exhibition,  523 

Bucklev,  Robert  B.,  disc.,  Panama  Canal, 
81 

Building  exhibition  at  Agricultural-hall, 
291 

Buildings  for  secondary  educational  pur- 
poses, paper,  E.  C.  Robins,  429 
Bullen,  G.,  chair,  history  and  art  of  book- 
binding, 448 

Bimnah,  British  and  Upper,  and  Western 
Cliina,  their  concurrent  commercial 
interests,  640 

Butter,  bosch,  on  the  manufacture  of,  in 
the  United  States,  397 
Buxton,  Sir.  T.  Fowell,  disc.,  fcBtime  of 
Epping  Forest,  182 


C. 

Caird,  J.  C.,  C.B.,  F.R.S.,  c7i«jr, agricultural 
experience,  the  lesson  of  forty  years,  525 
Calculating  machine  of  Mons.  Thomas,  18 
Calendar  for  the  session,  1879-80.  4 
California,  wheat  production  of,  162 

, chrome  ores  of,  874 

tGmel,  treatment  of  the,  810 
Cameron,  Capt.,  R.N.,  C.B.,  disc.,  Herat, 
197  ; disc.,  Euphrates  Valley  route,  261; 
lU.s,:.,  best  route  for  a line  of  railway  to 
Lidia,  416;  disc.,  trade  routes  between 
England,  Norway,  and  Sweden,  606 
Canipin,  F.  AV.,  disc.,  annual  meeting,  699 
Cantor  Lkctures  : — 

1st  Course  : — “The  chemistry  of  bread- 
making,” by  Dr.  Charles  Graham,  89, 
97,  112,  123,  143;  syllabus,  2 
2nd  (.'ourse  : — “ India-rubber  and  gutta- 
perch  industries,”  by  Thomas  Botas, 
75,3,  763,  773,  783,793,803  ; syllabus,  142 
3rd  tJourse  : — “ The  decoration  and  furni- 
ture of  town  houses,”  by  E.  W.  Edis, 
821,  s;!!),  h.oO,  859,  875,  885;  syllabus,  398 

, annual  report,  692 

< arbon,  crystallisation  of,  188 
( 'arlion  jioints  in  the  electric  lamp,  temper- 
ature of  the,  162 

Caipcntcr,  Dr.  A.,  disc.,  conference  on 
public  health,  666 

Cai’r,  II,,  paper,  our  df)m'’stic  poisons,  150 
Cm-tcr,  It.  Hrudencll,  F.R.C.S.,  chair,  art  in 
.Iiipan,  1 18 

Ca.'sels,  A.,  (hair,  bc.st  route  for  a line  of 
r.iilway  to  India,  409  , re-elected  on 

Council,  c!),') 

Catalogue  of  pi-inted  books.  British  Mu- 
seum, 167 

" (universal)  of  printed  books, 

ojicning  addre.ss,  9 

C.it.ilogncs,  international,  of  public  libra- 
^ ries,  12.i 

f'cn,>;nsof  1881,  proposed  .airangements  for, 
220 ; mcTiiorial  of  the  Council  to  the 
l)rcsident  of  the  Local  Goveniment  Board, 
717  ; address  to  Council  from  E.  Chad- 
wick, C.B.,  717 
Census  ()f  New  Zealand,  633 
C'li  i lwick,  H.,  C.H.,  address  to  Council  on 
the  census  of  1881,  717  ; disc.,  confei’cnce 
on  imblic  health,  6.51,  657,  664,  665,  667, 
•’.(W.  (;y2 ; deputation  to  the 

Post  must  er-Gencnil  on  postal  telegrams, 
7.'5.5  ; hou.'-c  drainage  and  sewage  work  as 
“ d^<‘i;dity,  813  ; postal  congress  at  Paris, 

Cl*a<>man,  AV.,  disc.,  art  of  the  silversmith, 
381 


Chemistry  and  Physics,  Sectiox  of 
Applied  : — 

1st  Meeting : — “ The  teaching  of  techni- 
cal physics,”  by  Prof.  J.  Perry,  167 
2nd  Meeting  : — “Gas  furnaces  and  kilns 
for  brnming  pottery,”  by  II.  Guthrie, 
235 

3rd  Meeting  ; — “ Balmain’s  luminous 
paint,”  by  Prof.  C.  AV.  Pleaton,  361, 
389 

4th  Meeting: — “Newer  artificial  colour- 
ing matters  derived  from  benzene,’  ’ by 
F.  J.  Friswell,  444 

5th  Meeting “ Some  of  the  optical  pro- 
perties of  crystals,”  by  Prof.  AV.  G. 
Adams,  F.R  S.,  591 

6th  Meeting  : — “ Some  recent  advances  in 
photography,”  by  Captain  Abney,  R.E., 
F.R.S.,  611 

, annual  report,  692 

Chessar,  Miss  Jane,  ohituary  notice,  818 
Chevalier,  Michel,  obituary  notice,  49 
China,  geography,  &c.,  of  the  province  of 
Shantung,  394 

, cotton  goods  of.  687 

, Indian  opium  in,  407 

, paper-making  industries  of , 811 

, productions  of  the  province  of 

Anhui,  619 

and  the  Chinese,  paj>er,  by  A. 

Terrien  de  la  Couperie,  591,  725  ; letter, 
by  Hyde  Clarke,  791 

, AVestern,  and  British  and  Upper 

Burma,  their  concurrent  commercial 
interests,  640 

Chinese  dominions,  trade  between  India 
and,  letter,  by  Anglo-Indian,  289 
Chrome  ores  of  California,  874 
Churchill,  Lord  Alfred  S.,  opening  address 
of  128th  session,  5 ; chair,  sewage  of 
London,  19;  chair,  juvenile  lecture, 
“AVonders  of  light,”  134;  chair,  art  of 
the  silversmith,  370  ; chair,  use  of  gaseous 
fuel  for  laboratory  purposes,  513  ; chair, 
utilisation  and  properties  of  blast  furnace 
slag,  576  ; disc.,  recent  advances  in  photo- 
graphy, 617  ; chair,  conference  on  public 
health,  654  ; disc.,  711,  716  ; chair,  annual 
general  meeting,  689  ; deputation  to  the 
Postmaster-General  on  postal  telegrams, 
735  ; thanks  to  him  on  his  retirement 
from  chairmanship  of  Council,  700 
Cinchona,  cultivation  in  Bengal,  809 
City  and  Guilds  of  London  Institute,  103, 
291,  403,  501,  523,  706,  819,  858 
Clarke,  Plyde,  letter,  trees  in  towns,  64 ; 
disc.,  Herat,  198;  disc.,  causes  of  disease 
in  tropical  countries,  255;  disc.,  Eu- 
phrates A'AHey  route,  265;  letter,  Ar- 
menian library,  341  ; disc.,  best  route  for 
a line  of  railway  to  India,  417  ; disc., 
Russia’s  influence  over  the  inhabitants  of 
Central  Asia,  483 ; letter,  China  and  the 
Chinese,  791 

Clift'ord-Eskell,  A.,  proposal  of  posting 
proofs,  267,  772 

Coaclimakers’  company,  exhibition  of 
carriage  drawings,  551 
Coal,  brown,  or  lignite  in  Eastern  Em'ope, 
62 

I Cobb,  B.  Francis,  chair,  arts  and  commerce 
of  Madagascar,  623 

Cochin  China,  population,  exports,  &c.,  of, 
15 

Coffee  taverns,  359 

Coffin,  Dr.,  disc.,  teaching  of  technical 
physics,  176 

Cole,  Dr.  Granville,  paper,  a new  metallic 
compound,  225 

Cole,  Sir  H.,  /eder,  water  supply  of  London, 
44.3  ; disc.,  annual  meeting,  699 
Collieries,  electricity  in,  912 
Collins,  H.  H.,  disc.,  conference  on  public 
health,  681,  710,  711 

Colomb,  Capt.  J.  C.  R.,  letter,  national 
education  and  colonial  resources,  752 
Colonial  resources,  national  education  and, 
letter,  by  Capt.  J.  C.  E.  Colomb,  752 ; 
letter,  F.  Young,  762 

Section  (see  “ Foreign  and  Colo- 
nial ”) 

Colonisation,  views  of,  paper,  by  AV.  Forster, 
269 

Colour  blindness,  act  of  the  State  of 
Connecticut  respecting,  638 

in  schools  in  the  United 

States,  781 ; letter,  by  H.  C.  Standage, 
801 

— in  the  United  States,  637 


Colour  printing,  new  process  of  simul- 
taneous, 589 

Colouring  matters,  new  or  artificial,  derived 
from  benzene,  paper,  by  R.  J.  Friswell, 
441 

Colours,  contra.sting,  SSI 
Commerce,  Brussels  congress  of,  782 
Committees  : — 

Blind,  condition  of  the,  annual  report, 
696 

Examinations,  report,  525 
Foreign  and  Colonial  Section,  33 
Indian  Section,  51 
Libraiy,  opening  address,  11 
Musical,  5 ; second  report,  819 ; third 
report,  906 

Poisonous  colours,  413;  annual  report, 
694 

Protection  of  .ships  from  loss  by  fire,  and 
from  loss  by  sinking,  554 
AVater  supply  of  London,  525,  553 
Concert  by  scholars  of  the  National  Train- 
ing School  of  Alusic,  621 ; pi’ogramme, 
673 

Conference  on  progress  of  public  liealth, 
programme,  39.9,  553 ; report,  659,  673, 
707  ; annual  report,  6,)3. 

Congress  on  domestic  economy,  621  ; annual 
report,  696 

Conversazione  of  the  Society,  621,  619 
Cooke,  Christopher,  disc.,  art  vestiges  in 
Afghanistan,  60;  disc.,  Panama  Canal, 
81 ; disc.,  autographic  printing  processc’s, 
1.38;  disc.,  future  of  Epping  Forest,  18;3; 
disc.,  hi.story  and  art  of  bookbinding, 
464  ; disc.,  agricultural  experience,  .548 
Cooke,  Conrad  AV.,  presentation  of  medal 
to,  11 

Cookery,  militaiy  drill  and,  letter  by  F.  S., 
858 

, Edinbui’gh  school  of,  and  domestic 

economy,  441 

, National  Training  School  for, 

610.  872 

in  elen  entary  schools,  635,  pro- 
gress in,  1878-9,  269 " 

, schools  of,  .586 

Cotton,  Sir  Arthur,  K.C.S.I.,  disc.,  best 
route  for  a line  of  railway  to  India,  415 
Cotton,  General,  disc.,  conference  on  public 
health,  714 

Cotton  goods  of  China,  687 

oil,  792 

Council,  list  of,  1879-89,  1 

, annual  report,  689  ; election  of, 

1880-81,  699 ; election  of  F.  J.  Bramv/cll, 
F.R.S.,  as  chairman,  707 
Cox,  Frederick,  disc.,  future  of  Epping 
Forest,  183 

Cresswell, C.  N., disc. , sewage  of  London,  23 ; 
disc.,  a new  metalUc  compoimd,  228 ; disc., 
conference  on  public  health,  657,  631,  665, 
677,  679,  680,  682,  708,  710,  712 
Crossley,  John,  & Sons,  letter,  on  domestic 
poisons,  311,  388 

Crystals,  some  of  the  optical  propertie.s  of, 
paper,  by  Prof.  AV.  G.  Adams,  F.R.S., 
594 

Currie,  Donald,  M.P.,  Fothergill  gold 
medal  awarded  to,  554  ; presentation  to, 
649 

Cust,  R.  N.,  disc.,  art  vestiges  in  Afghan- 
istan, 60 

Cyprus,  cultivation  of  olive,  carob,  and 
mulberry  trees  in,  339 
, population  and  industries  of,  386 


Day,  Mr.,  disc.,  conference  on  public 
health,  661,  687,  679,  682 
Decoration  and  furniture  of  town  houses. 
Cantor  lectures,  by  R.  AV.  Edis,  821,  839, 
850,  8.59,  87.5,  885 

Decorative  art,  Paris  Museum  of,  636 
Dent,  J Dent,  agricultural  experience,  547 
Diamonds,  artificial,  105,  188,  289,  336 
Diosy,  Mr.,  <2 tsc.,  Iceland  and  its  resources, 
511 

Dipnall,  M.  S.  S.,  disc.,  future  of  Epping 
Forest,  184  ; disc.,  art  of  the  silversmith, 
379  ; <2isc.,  Marco  Polo,  725 
Disease,  principal  causes  of,  in  tropical 
countries,  paper,  A.  AV.  Mitchinson,  247 
Diving  apparatus,  Fleuss’s.  additional 
lecture,  by  Dr.  Richardson,  F.R.S.,  557 
Dobrudscha,  province  of  the,  340 


INDEX  TO  YOL.  XXYIII. 


925 


Domestic  economy,  extracts  from  reports 
of  inspectors  of  schools,  88.1 

, proposed  congress  on, 

621 ; annual  report,  696 

, Edinburgh  School  of, 

441 

Dom-ville,  E.  J.,  disc.,  conference  on  public 
health,  666.  668,  676 

Douarlas,  Prof.,  R.K.,  chair,  China  and  the 
Chinese,  and  INIarco  Polo,  .504,  723 

Doulton,  H.,  chair,  gas  furnaces  for  burn- 
ing pottery,  235  ; disc.,  Lambeth  pottery, 
355 

Doulton  -wai'p,  further  develonment  of 
Lambeth  pottery,  paper,  bv  J.  Sparkes, 
344 

Drainage,  house,  and  se'n’age  work,  as  a 
■speeialitr,  813,  827 

Drawing,  freehand,  letter,  bj-  J.  Nasmyth, 
871 

Dresser,  Dr.  Christopher,  disc.,  Lambeth 
pntteia-.  .356 

Drill  in  schools,  .annual  report,  606 

-,  militarv,  and  cookery,  ?e«er,  byF.  S., 

858 

competition  of  London  School  Boai-d, 

753 

Dwellings,  healthy,  .and  howto secm’e  them, 
letter,  by  F.  S.,  801 


E. 


Eachus,  G.  Fades,  letter,  sewage  of  London, 
48 

Earthenware,  Berlin  exhibition  of,  101 
Eckstein.  "W.,  disc.,  Balmain’s  luminous 
painr,  .303 

Edis,  R.  5V.,  Cantor  lecturer,  decoration  and 
furniture  of  torni  houses,  821,  8.30,  850, 
8.59,  875,  .8.8.5 

Edinburgh  school  of  cookery  and  domestic 
economy,  441 

Education  and  training  Of  the  children  of 
the  poor,  500 

, musical,  annu.al  report,  695 

, n.ational,  and  colonial  resources, 

letter,  by  Capt.  .1.  C.  It.  Colomb,  752; 
letter,  bv  F.  Youn?,  762 

, technical,  te.iching  of  technical 

physics,  paper.  Prof.  ,T.  Peny,  167  ; letter, 
Silvanus  P.  Thompson,  222 

, and  the  City  guilds, 

letter,  b}’  F.  S.,  470 

, and  the  Citv  Insti- 
tute, 10.3,  201,  40.3,  .501,  523,  706,  8i9.  858 
Educational  congress  at  Brussels,  291,  382, 
706 ; report  of  meeting.  008 
Educational  purposes,  buildings  for  second- 
.ary,  paper,  by  E.  C.  Robins,  420 
Electric  lamp,  temperature  of  the  carbon 
points  in  the,  162 

Electric  light,  influence  of,  upon  vegetation, 
3.57  ; Utter,  by  ,T.  Routledge,  ;iS7 

(.Tamin),  687,  702 

(Brush),  at  Portsmouth,  688 

(.Tablochkoff),  407 

in  interiors  gf  large  buildings, 

12 

Electric  railways,  803 

Electricity  applied  to  bee-rearing,  49 

as  a motive  power,  635 

in  collieries,  9j2 

, Siemens’  applic.atiou  of  the 

dynamo-electric  cmrent,  646 
Ellis,  A.  .T.,  F.R.S.,  pcr/jer,  on  the  histoiy 
of  mu.sical  pitch,  203 ; .appendix,  400  ; 
Society’s  silver  medal  awarded  to,  673, 
695 

England  and  Wales,  population  of,  716 
Ensell,  Rev.  C.  "W.,  disc.,  national  in- 
surance, 740 

Epping  Forc.st,  the  future  of,  paper,  W. 
Paul,  177 

Euphrates  Valley  route  to  India,  paper, 
W.  P.  Andrew,  2.57  ; letter,  F.  Tayler, 
289 

EuTflTW.  E,a.stem,  lignite  in.  62 
Zxamrn.ations  for  1880,  717;  opening  ad- 
dress. 8 : report  of  committee,  525  ; vocal 
and  in.strumental  mu.sic,  regulations  for 
examination,  47.3,  .520;  technological, 
523  ; annual  report,  695  ; banking,  874 

, elementary,  resolution  for 

continuance  of,  525 

Exeter,  Mayor  of,  disc.,  conference  on 
public  health,  661 


Exhibitioxs  : — 

Agi’icultur.al-hall,  Food,  004 
Alexandra  Palace,  light,  802 
Berlin,  flshery,  63 ; earthenw'are,  191 
Brussels  international.  523 
Cincinnati,  millers’  international,  201 
Crystel  Palace,  706;  exhibition  of  wool, 
1881,  782 

Fisheries,  East  Anglian,  874 

Glasgow,  gas,  706 

London,  building  .appliances,  291 

, carriage  drawings,  551 

Melbourne,  716 
Montreal,  agricultur.al,  792 
Munich,  1879,  art,  637 
Paris,  applieii  .arts,  637 

, applied  science,  163,  186 

■ — — , 1878,  artisan  reports,  5 
Sydney,  49,  648 

Explosions,  boiler,  by  L.  E.  Fletcher,  588 

— — in  coal  mines,  838 

Explosive  agents  applied  to  industries, 
430 

Explosives,  use  of,  in  mines,  18,  893 


Faber’ s talking  machine,  609 
Factories,  return  of  number  in  the  United 
Kingdom.  18 

Faija,  W.,  letter,  new  met.allic  compound, 
2()7 

Fawcett,  Rt.  lion.  II,,  deputation  to,  on 
postal  telegrams,  735 
Fibre,  piassava,  772 
, rhea,  180 

Fibres,  notes  on  some  neglected,  012,  016 
Field.  Rogers,  disc.,  conference  on  public 
health,  7 1.3 

Fig-tree,  growth  of,  in  London,  61 
Finance,  annual  report,  698 
Financial  statement,  1879-80,  671 
Fire-proof  materials,  52.3 
Fires  in  the  metropolis,  23.3 
Fi.sher,  Iloldsworth,  disc.,  Balmain’s 
luminous  paint,  .394 
Fisheries  of  the  Isle  of  IM.an,  .3,39 

exhibition,  East  Anglian,  874 

Fishery  exhibition,  Berlin  international.  63 
Fitch,  ,T.  G.,  disc.,  buildings  for  secondary 
educational  purposes,  437 
Flax,  New  Zealand,  in  Orkney,  221 
Fletcher,  T.,  paper,  use  of  gaseous  fuel, 
with  special  reference  to  its  .a]g)lication 
to  labaratory  furnaces,  513;  letter,  air 
gas-making  apparatus,  551 ; Society’s 
.silver  med.al  .awarded  to,  673,  695 
Fleuss’s  di\dng  app.aratus,  additional  lecture, 
by  Dr.  Richardson,  F.R.S.,  557 
Floor  coverings.  6,37 
Florida,  vegetable  trade  of,  705 
Flux,  W.,  disc.,  buildings  for  secondary 
educational  piirposes,  438 
Food,  thrift  in  relation  to,  by  Dr. 
Richardson,  .383 

, trade  in  alimentary  preserves  at 

Nantes,  187 

exhibition,  at  Agricultural-hall,  904 

, Australian  meat,  18 

Foot,  Capt.  R.N.,  disc.,  causes  of  disease 
in  tropical  countides,  254;  paper,  trans- 
port and  trading  centres,  for  Eastern 
Equatorial  Africa,  362 ; disc.,  trade  routes 
between  England,  Norway,  and  Siberia, 
606 

FotlEIGX  AXD  COLOXIAB  SeCTIOX  ! — 

Meeting  of  committee,  33 
1st  Meeting: — “ Commercial  and  social 
pro.spects  of  the  Transvaal,”  by  Rev.  G. 
Blencowe,  199 

2nd  Meeting  : — “ The  principal  cause  of 
disease  in  tropical  countries,”  by  A. 
W.  Mitchinson,  248 

.3rd  Meeting  “Views  of  colonisation,” 
by  Wm.  Forster,  269 

4th  Meeting: — “Transport  and  trading 
centres  for  Eastern  Equatorial  Africa,” 
by  Capt.  C.  E.  Foot,  R.N.,  ,362 
5th  Meeting: — “Art  in  Japan,”  by  C. 
Pfoundes,  418 

6th  Meeting  : — “ Iceland  and  its  re- 
sourcf's,”  by  C.  G.  !¥.  Lock,  503 
7th  Meeting  : — “ The  arts,  commerce, 
recent  advances,  and  future  prospects 
of  the  Island  of  Madagsiscar,”  by  the 
Rev.  James  Sibree,  Jun.,  .595,  623 
, annual  re- 
port, 691 


Forests  in  France,  703 

■,  Norwegian  and  Swed'sh.  221 

Forster,  W.,  paper,  views  of  colonisation, 
269 

Forsyth,  Sir  T.  Douglas,  K.C.S.I.,  chair, 
art  vestiges  in  Afghanistan,  51  ; chair, 
transport  for  Eastern  Equatorial  Africa, 
362 ; chair,  Russia’s  influence  over  the 
inhiabitants  of  Central  Asia,  475 
Foskett,  H.,  disc.,  art  of  the  silversmith, 
379 

France,  forests  in,  703 

, patent  law  in,  688 

, raisins  for  wine  in,  874 

, vintage  of,  in  1879,  632 

, wine  trade,  341 

Frankl.and.  Dr.,  F.R.S.,  disc.,  sewage  of 
London,  26 

Friswell,  R.  J.,  paper,  newer  artific'al 
colouring  matters  derived  from  benzene, 
444 

Fuel,  use  of  gaseous,  paper,  by  T.  Fletcher, 
513 

, liquid,  for  steamers,  811 


G. 

Gallon,  Capt.  Douglas,  F.R.S.,  chair, 
teaching  of  technical  physics,  167 
conference  on  public  health,  665,  667,  677, 
679,  713 

Gardner,  Capt.,  disc,  annual  meeting,  690  ^ 
Gas-making,  air,  apparatus,  letter,  by  T. 
Fletcher,  .551 

Gas  exhibition  at  Glasgow,  706 
Gas  furnaces  and  kilns  for  burning  pottery, 
paper,  H.  Guthrie.  235 

, Fletcher’s,  820 

Gaseous  fuel,  use  of,  paper,  by  T.  Fletche' , 
513 

Germany,  mining  statistics  of,  .83 
Gill,  Capt.,  R.E  , disc.,  Russia’s  influence 
on  the  inhabitants  of  Central  Asia,  482  ; 
disc.,  Marco  Polo,  724 

Gladstone,  Dr.,  F.R.S.,  disc.,  .apprentice- 
ship, 44 

Glaisher,  J..  F.R.S.,  chair,  a atogr.aphie 
printing  processes,  134 
Glass,  C.  J.,  disc.,  future  of  Epping 
Forest,  183 

Glass,  Venice  and  Mur.ano,  16 

, hardened,  18 

trade,  Pittsburgh,  201 

Glycerine,  manufacture  of,  63 
Godwin,  G.,  F.R.S.,  chair,  a new  metallic 
compound,  225 
Goldsmiths’  art,  223 

Gould,  Mr.,  disc.,  conference  on  public 
health,  659,  660,  663,  664,  665,  637,  633, 
669 

Graham,  Dr.  Charles,  Cantor  lectures,  on 
the  chemistry  of  bread-making,  89,  07, 
112,  123,  14.3  ; chair,  newer  artificial 
colouring  matters  derived  from  benzene, 
444 

Grant,  ]\Ir.,  disc.,  Icekandand  its  resources, 
511 

Green,  Mr.,  disc.,  nation.al  in.surance,  749 
Greenwich  Observatory,  Astronomer- 
Royal’s  report,  769 

Gfosvenor,  Hon.  Richard  C.,  letter,  national 
insurance,  747 

Guilds,  City,  and  technical  instruction, 
letter,  by  F.  S.,  470 

Guilds  of  London  Institute,  103,  291,  403, 
501,  523,  706,  819,  8-58 

Guthrie,  ~K.,p>aper,  gas  furaaces  and  kilns 
for  burning  pottery,  2.35 
Gutta-percha  industry,  Cantorlectures,hy  T. 
Bolas,  803 


H. 


Haddan,  ,1.  L.,  disc.,  Euphrates  Valley 
route,  266 

Hale,  W.  F.,  di.se.,  our  domestic  poisons, 
1.59;  disc.,  annmal  meeting,  699;  disc., 
Marco  Polo,  725 ; disc.,  national  insm’ance, 
749 

Hampton,  Lord,  G.C.B.,  obituary  notice, 
471 

Hanbury,  R.  W.,  M.P.,  disc.,  Euphrates 
Valley  route,  265 

Harding,  Mr.,  disc.,  Balmain’s  luminous 
paint,  393 

Hardy,  Lt.-Col.,  R.A.,  disc.,  Herat,  198 


926 


INDEX  TO  YOL.  XXYIII. 


Hart,  Ernest,  disc.,  conference  on  public 
health,  654 

Haughton,  B.,  C.E.,  faper,  the  best  route 
for  a line  of  railway  to  India,  409,  472 
Haviland,  A.,  presentation  of  medal  to,  11 
Health,  pubhc,  progress  of,  annual  confer- 
ence, programme,  399,  553  report,  650, 
673,  707  ; annual  report,  693 
Hearson,  C.  E.,  disc.,  use  of  gaseous  fuel, 
520 

Heatherley,  Mrs.,  disc.,  national  insurance, 
749 

Heathorn,  Capt.,  disc.,  a new  metallic  com- 
pound, 229  ; letter,  on  steering  and  check- 
ing gear 

Heaton,  Prof.,  disc.,  noxious  gases  bill, 
286 ; paper,  Balmain’s  luminous  paint, 
389 ; Society’s  silver  medal  awarded  to, 
673,  693 

Herat,  paper.  Col.  G.  B.  Malleson,  192 
Hewitt,  Dr.,  disc.,  noxious  gases  bill,  287 
Hogg,  Jabez,  M.R.C.S.,  disc.,  our  domestic 
poisons,  158 

Holloway,  J.,  presentation  of  medal  to,  11 
Hops,  substitute  for,  165,  610 
Home,  W.  C.,  disc.,  Bahnain’s  luminous 
paint,  393 

Horse-breeding  in  Hungary,  809 
Horticultm’al  (Boyal)  Society,  arrangements 
for  1830,  18 

Howard,  J.,  M.P.,  disc.,  agricultural  ex- 
perience, 548 

Howell,  George,  c?isc.,  apprenticeship,  43 
Hull,  Capt.,  R.N.,  disc.,  trade  routes  be- 
tween England,  Norway,  and  Siberia,  599 
Hullah’s  suggestions  on  training  teachers, 
892 

Hungary,  horse-breeding  in,  809 
Hunt,  John,  oMtuary,^ 

Hunt,  W.  Holman,  paper,  the  present 
system  of  obtaining  materials  in  use  by 
artist  painters,  485  ; letters,  &c.,  relating 
to  the  paper,  522,  550 ; Society’s  silver 
medal  awarded  to,  673,  695 
Hutchinson,  E.,  disc.,  transport  for  Eastern 
Equatorial  Africa,  368 
Huxley,  Prof.  T.  H.,F.E.S.,  chair,  appren- 
ticeship, 33 


I. 

Iceland  and  its  resources,  paper,  by  C.  G.  W. 
Iz)ck,  .503  ; letter,  by  T.  G.  Paterson,  609  ; 
letter,  by  C.  G.  W.  Lock,  620 
111  healtli,  cost  of,  185 
India,  Euphrates  Valley  route  to,  paper, 
AV.  P.  Andrew,  257 

, opium  trade  of,  644 ; letter,  by  Sir  G. 

Balfour,  705 

, production  of  Indigo  in  Bengal,  523 

, railway  route  to,  letter,  by  E.  Tayler. 

t 441 

, trade  between,  and  the  Chinese 

dominions,  letter,  by  Anglo-Indian,  289 

. trade  of,  769 

, wild  silks  of,  catalogue,  217 

lndia-rul)ber  and  gutta-percha  industries, 
Crnilnr  lectures,  by  T.  Bolas,  7.53,  763,  773, 
7&3,  793,  803 

from  Mangabeira  tree,  634 

Isi)[,\N  Skction  : — 

Electing  of  committee,  51 
1st  Meeting;— “Herat,”  by  Col.  G.  B. 
Alallesf)!!,  192 

2nd  Aleeting ; — “ The  best  route  for  a line 
of  railway  to  India,”  by  B.  Haughton, 
C.Iv.409 

.3rd  Aleeting: — “Pn.ssia’s  influence  over 
the  inhabitants  of  (bntral  A.sia  during 
the  last  ton  years,”  by  Prof.  Vambcry, 

4tli  Meeting  ; — “ Agrieultui’o  in  the 
Madras  I’residcncy,”  by  W.  II.  Ilobert- 
son,  .562 

•5th  Meeting: — “China  and  the  Chinese, 
their  early  liistory  and  future  pros- 
pects,” by  A.  'rerricn  dc  la  Couperie 
, Tiot  readh  594;  paper,  725;  Marco 
Polo,  by  Col.  Yule,  C.B.,  .594,723 

, annual  report,  691 

Indigo,  production  of,  in  Bengal,  .523 
Tns('ct.s.  injurious,  notes  of  observations  on, 
.5.50 

Institx-tioxs  Bkckivku  in  Union: — 
Blackhcath,  AVorking  Men’s  Institute, 
St.  John’s,  .343 

Glasgow,  Chureli  of  Scotland  Training 
College,  343 


Liverpool  School  of  Science,  143 
Middleton,  Lancashire,  AVorking  Men’s 
College,  611 

Newcastle-on-Tyne,  School  of  Science 
Art,  235 

Institutions,  public,  admission  to,  810 
Insurance,  national,  lecture,  by  Rev.  AV.  L. 

Blackley,  739  ; letters,  746 
Investments,  small,  in  government  stock, 
914 

L’on,  oxidised,  704 

and  Steel  Institute,  792 

Italy,  manna  production  in,  63 


J. 

J amin  electric  light,  687 
Japan,  art  in,  paper,  by  C.  Pfoundes,  418 
Johnson,  J.  M.,  and  Sons,  letter,  telegraphic 
inaccuracies,  819 

Johnston,  A.  R.  Campbell,  F.R.S.,  disc., 
prospects  of  the  Transvaal,  207  ; disc., 
transport  for  Eastern  Equatorial  Africa. 
367 

Jones,  Col.  A.  S.,  letter,  sewage  of  London,  48 
Jones,  John,  disc.,  art  vestiges  in  Afghan- 
istan, 60 

Jones,  Mr.,  disc.,  use  of  gaseous  fuel,  520 
Jones,  Owen,  prizes,  annual  report,  694,  707 
Joule,  J.  P.,  P.R.S.,  Albert  medal  awarded 
to,  639  ; presentation,  649 
Journal,  annual  report,  697 
Juvenile  lectures,  by  AV.  H.  Preece: — 1, 
recent  wonders  of  sound,  107  ; 2,  recent 
wonders  of  Rght,  129 


K. 

Kara  Sea,  trade  and  commerce  with 
Siberia  via  the,  paper,  H.  Seebohm,  210 
Kensington  gardens,  cutting  down  of  trees 
in,  798 

Kew  gardens,  notes  on  commercial  plants 
referred  to  in  the  report  of,  for  1878,  85 
Kew  observatory,  report,  189 
Knowles,  Mr.,  disc.,  national  insurance, 
751 


L. 

Lac,  production  and  commerce  of,  618 
Lambeth  pottery,  on  the  further  develop- 
ment of  the  fine  art  section  of  the,  paper, 
J.  Sparkes,  344 

Land  in  Smyrna,  tenure  and  produce  of,  919 
Lansdell,  Rev.  ~S..,disc.,  trade  with  Siberia, 
216 

Latham,  Baldwin,  C.E.,  disc.,  sewage  of 
London,  28 ; temperature  of  town  water 
supplies,  832 

Laurie,  Col.  AV.  E.  B.,  British  and  Upper 
Burmah,  and  AVestern  China,  640 
Lawes,  R.  B.,  agriciRtural  experience,  549 
Lecture,  additional,  Fleuss’s  diving  appa- 
ratus, by  Dr.  Richardson,  F.R.S.,  557  ; 
annual  report,  692 

Lectures  to  ladies  in  connection  with  King’s 
College,  648 

Leighton,  Sir  Frederick,  P.R.  A. , first  elected 
on  Council,  699 

Leighton,  John,  disc.,  Lambeth  pottery, 
355  ; letter,  rubber  printing’  surfaces,  802 
Levi,  Leone,  letter,  national  insurance,  747 
Library,  condition  of  the  Society’s,  opening 
address,  11  ; additions  to,  96, 291, 638,  920  ; 
list  of  periodicals,  921 
Light,  recent  wonders  of,  juvenile  lecture, 
W.  H.  Preece,  129 

Lighthouses,  improved  lights  for,  61,  701 
Lightning  conductors,  on  the  proper  form 
of,  835 

Lightning-stroke,  case  of,  65 
Lignite  in  Eastern  Europe,  62 
Lindsay,  Sir  Coutts,  Bart.,  chair,  present 
system  of  obtaining  materials  in  use  by 
artist  painters,  485 

Livesey,  G.  T.,  disc.,  new  metallic  compound, 
228 

Lock,  C.  G.  AV.,  paper,  Iceland  and  its 
re.sources,  503  ; letter,  620 ; pandermite  a 
new  boracic  mineral,  767  ; notes  on  some 
neglected  fibres,  912,  916 
Lockyer,  J.  N.,  F.R.S.,  chair,  some  recent 
advances  in  photography,  611 
Loire,  River,  navigability  of,  64 
Lo;  d m,  fires  in,  233 


London,  sewage  of,  paper,  Gen.  Scott,  19  ; 
letters,  47 

, water  supply  of,  letter,  by  Sir  H. 

Cole,  443 ; proposed  conference,  525,  553  ; 
Lord  Fortescue’s  speech,  799 ; proposal 
by  J.  V\5.  AA^elbome,  770 ; report  of 
select  committee,  789 

, Col.  Bolton’s  report, 

185 

Lovegrove,  J.,  disc.,  conference  on  publie 
health,  713 

Lucas,  J.,  presentation  of  medal  to,  11  ; 
disc.,  conference  on  public  health,  657 


M. 

Macadam,  AV.  J.,  chemical  composition  of 
boiler  incrustations,  895 
Maclagan,  Genei’al,  li.E.,  disc.,  art  vestiges 
in  Afghanistan,  59 

Madagascar,  arts  and  commerce  of,  paper, 
by  &v.  J.  Sibree,  594,  623 
Madras  Presidency,  agriculture  in  the, 
paper,  by  AV.  R.  Robinson,  562  ; letter,  by 
General  Showers,  590 

Mair,  Dr.,  disc.,  modern  autographic  print- 
ing processes,  1.38  | 

Malleson,  Col.  G.  B.,  paper,  Herat,  192  ! 

Man,  Isle  of,  fisheries  of  the,  339  ' 

Mangabeira  rubber,  634 

Mann,  Dr.,  F.E.C.S.,  disc.,  our  domestic  i 
poisons,  161  ; disc.,  prospects  of  the  I 
Transvaal,  206;  disc.,  causes  of  disease  i 
in  tropical  countries,  255 ; disc. , transport  ; 

for  Eastern  Equatorial  Africa,  368;  disc., 
Iceland  and  its  resources,  510 ; scrutineer 
at  annual  general  meeting,  689 
Manna  production  in  Italy,  63 
Markham,  C.  R.,  C.B.,  F.R.S.,  chair,  trade 
with  Siberia,  209 ; chair,  trade  routes 
between  England,  Norway,  and  Siberia, 

599 

Mason  Science  College,  Birmingham,  903 
Mast,  G.  C.,  disc.,  buildings  for  secondary" 
educational  purposes,  437 ; disc.,  Marco 
Polo,  725  , 

Maury,  Commodore,  letter  to  Captain  Pirn 
on  the  physical  geography  of  Panama 
and  Nicaragua,  70 

Mayne,  Rear-Admiral,  C.B.,  deputation  to 
the  Postmaster-General  on  postal  tele- 
grams, 739  ; first  elected  on  Council,  699  i 
Meat  (Australian)  preserving,  18 
bread,  591 

Mechi,  J.  J.,  letter,  sewage  of  London,  28; 

^ disc.,  agricultural  experience,  546 
Medals  : — 

Presentation  of,  for  session  1878-79,  by 
chairman  of  Council,  11 
Albert  gold,  list  of  awards,  343 ; annual 
report,  694 ; for  1879,  presentation  to 
Sir  AV.  Thomson,  F.R.S.,  649  ; for  1880, 
awarded  to  Dr.  J.  P.  Joule,  639  ; pre- 
sentation, 649 

FothergiU  gold,  awarded  to  Donald 
Currie,  M.P.,  554 ; presented,  649 
Society’s  silver,  awarded  to  J.  AV.  Wood, 

554 ; for  papers  read,  to  Capt.  Abney, 

A.  J.  EUis,  T.  Fletcher,  Prof.  Heaton, 

W.  Holman  Hunt,  J.  C.  Morton, 
General  H.  Y.  D.  Scott,  J.  Sparkes, 

H.  B.  AVheatley,  673,  695 
Meetings  of  the  126th  Session  : — 

Annual  Meeting,  689 
Chemical  Section  (see  “ Chemical  ”) 
Foreign  and  Colonial  Section  ^see 
“ Foreign”) 

Indian  Section  (see  “Indian”) 

Ordinary  : — 

1st  Meeting : — Opening  address  by 
Lord  Alfred  S.  Churchill,  6 
2nd  Meeting  : — “ Sugge.stions  for  deal- 
ing with  the  sewage  of  London,”  by 
General  H.  Y.  D.  Scott,  F.R.S.,  19 
3rd  Meeting :—“  Apprenticeship,  scien- 
tific and  unscientific,”  by  Prof.  S.  P. 
Thompson,  34 

4th  Meeting: — “Art  vestiges  in  Af- 
ghanistan,” by  AVilliam  Simpson,  51 
5th  Meeting :— “ The  Panama  Canal,” 
by  Captain  Bedford  Pirn,  M.P.,  67 
6th  Meeting; — “Modern  autographic 
printing  processes,”  by  T.  Bolas,  135  | 

7th  Meeting  : — “ Our  domestic  poisons  j 
in  relation  to  trade  and  art,”  by  H. 

1 oO  I 

Sth  Meetinff : — “ The  future  of  Epping 

Forest,”  by  W,  Paid,  177 
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9th  ileeting : — “ Trade  and  Commerce 
with  Siberia  via  the  Kara  Sea,”  by 
H.  Seebohm,  210 

10th  Meeting  : — “ A new  metallic  com- 
pound,” by  Dr.  Granville  Cole,  22.5 

11th  Meeting:  — “Euphrates  Valley 
route  to  Didia,”  by  W.  P.  Andrew,  257 

12th  Meeting: — “Xoxious  gases  bill,” 
by  E.  K.  Muspratt,  280 

13th  fleeting:  - On  the  historj-  of 
musical  pitch,”  bv  A.  J.  EUis,  F.il.S., 
293 

14th  Meeting : — On  the  fm’ther  de- 
velopment of  the  line  art  se^  mn  of 
the  Lambeth  Potterv,”  by  J.  &i_,arkes, 
ai4 

15th  Meeting  “ The  art  of  the  silver- 
.‘^mith,”  by  5V.  Herbert  Singer,”  370 

IGtlx Meeting: — Buildings  for  second- 
aiy  educational  pm’poses,”  by  E.  C. 
llobins,  429 

17  th  ^Meeting  : — “ The  history  and  art  of 
bookbinding,  ’ ’ bv  Hemr  B . Wheatley, 
449 

18th  Meeting: — “The  present  system 
of  c-btainiug  materials  in  use  by  artist 
painters  as  compared  with  that  of  the 
old  masters,”  by  W.  Holman  Hunt, 
48-5 

19th  Meeting: — “The  use  of  gaseous 
fuel,  -n-ith  special  reference  to  its 
application  to  laboratoiy  furnaces,” 
by  Thomas  Fletcher,  513 

20tli  Meeting : — “ Agricultural  experi- 
ence ; the  lesson  of  forty  years,”  by 
John  C.  Morton,  525 

21st  Meeting- : — “ Utilisation  and  pro- 
perties of  blast  fm-nace  slag,”  by 
Charles  Wood,  576 

22nd  Meeting Trade  routes  between 
England,  Norway,  and  Siberia,”  by 
Lieut.  G.  T.  Temple,  P»,.X.,  599 
Meldola,  11,  disc.,  newer  artiiicial  eolouring 
matters  derived  from  benzene,  444 
Mellor,  Z.,  disc.,  conference  on  publie 
health,  678,  679 

^Members,  honorary  life,  annual  report,  697 
Memorial  tablets,  opening  address,  9 
Mehillic  (new)  compound,  paper,  Dr.  G. 

Cole,  225;  letters,  W.  Faija,  Pi.  Morton,  267 
Milk  cooler,  3SS 

Millers’  international  exhibition,  291 
^Mineral  statistics  for  1879,  834 

of  Victoria,  14 

Mines,  use  of  explosives  in.  18,  893 

, coal,  explosions  in,  838 

Mining  statisties  of  Gennany,  88 
Mint,  report  of  the  deputy-master,  617 
Mitchinson,  A.  W.,  disc.,  prospects  of  the 
Tran,s%-aal,  209 ; paper,  principal  causes 
of  di.sea.se  in  tropical  countries,  243 
Mockford,  W.  G.  S.,  disc.,  prospects  of  the 
Transvaal.  208 

Mondy,  E.  F.,  Utter,  Balmain’s  luminous 
paint,  440 

^lonev-order  telegrams  in  New  Zealand, 
670 

Mon.son,  E.,  disc.,  conference  on  public 
health.  664,  665 

Morris,  Sir  John,  disc.,  noxious  gases  bill, 
28<j 

3Iortality  rates,  388 

in  large  towns,  474 

Morton,  J.  C.,  paper,  agi-icultural  experi- 
ence, the  le.sson  of  forty  years,  526  ; 
Societj-’s  silver  medal  awarded  to,  673, 
695 

^losaic  and  glass  of  Murano,  16 
Morton,  li.,  letter,  new  metallic  compound, 
267 

Motor,  a novel  domestic,  8-35 
Miiller,  Max,  on  progress,  903 
3Iunich,  art  exhibition  of,  1879,  6.37 
ilmmno  glass  and  mo.saic,  16 
Murie,  Dr.,  disc.,  future  of  Epping  Forest, 
184 

Maseum  officials,  proposed  conference  of, 
.382 

ilusic,  lectures  on.  2.33 

, committee  on  mu.sical  examination, 

first  report,  .531  ; second  report,  849  i 
third  report,  906  ; annual  report,  695 

, instruction  in,  in  elementary-  schools, 

8f6 

, National  Training  School  for,  terms 

of  admi.s.sion  for  private  pupils,  5,  107  ; 
report  of  the  -school,  799;  concert  of 
scholars,  621  ; programme,  673 ; annual 
report,  696 


Music,  Loyal  College  of,  proposed  charter, 
752,  868  ; Dr.  Hullah’s  memorandum,  892 

, singing  in  pubhc  elementary 

schools,  358,  405,  551,  761 

, Watford  school  of,  165,  388 

, see  Examinations 

Musical  education,  annual  report,  695 

pitch,  on  the  history  of,  paper,  by 

A.  J.  Ellis,  293 ; appendix,  400 
Mu.spratt,  E.  K.,  paper,  noxious  gases  bill, 
280 

Muspratt,  J.  L.,  disc.,  conference  on  public 
health,  667 


Xantes,  trade  in  alimentary  preserves  at, 
387 

Napoleon  III.,  his  pamphlet  on  a Nicaragua 
Canal,  77 

Xa.smyth,  J.,  on  freehand  drawing,  871 
National  Training  School  for  Music  (see 
Music) 

Naval  architects,  institution  of,  359 
Needlework,  extracts  from  reports  of  in- 
spectors of  schools,  901 
New  South  Wales,  telegraphs  in,  874 
New  Zealand,  agricultm-al  college  for,  701 

, eensus  of,  633 ; number  of 

emigrants  for,  87 

, shipping  in,  500 

telegraphs,  232 

, wool  exports  from,  610 

Newfoundland,  railway  across,  734 
X'ewlands,  B.  S.  R.,  disc.,  Balmain’s 
luminous  paint,  393 

Newspapers,  quality  of  paper  used  for  the 
daily,  30 

Nichols,  G.  B.,  disc.,  conference  on  public 
health,  679,  710 

Nicholson,  Sh-  Charles, Bart.,  D.C.L. , chair, 
views  of  colonisation,  269 
Nickel,  white  bronze,  387 
NicoLson,  Sir  F.  W.,  Bart.,  C.B.,  first 
elected  on  Council,  699 
Nordenskiold,  Prof.,  elected  honorary  life 
member  of  the  Society,  473 
Norway  and  Siberia,  trade  routes  between 
England,  paper,  by  Lieut.  G.  T.  Temple, 
599 

Norwegian  and  Swedish  forests,  221 
Noxious  gases  bill,paper,  by  E.  K.  Muspratt, 
280 

, report  of  the  Royal 

Commission,  762 


O. 

Obituary  Notices  : — 

An.sted,  D.  T.,  637 
Ches.sar,  Miss  Jane,  848 
Chevalier,  Michel,  49 
Hampton,  Lord,  471 
Hunt,  .John,  88 
Rigg,  Rev.  Arthur,  820 
O’Clery,  Chevalier  K.,  M.P.,  disc.,  Panama 
Canal,  84 

Officers  of  the  Society,  list  of,  381 
Oil,  Pyrene,  634 

Ohve,  carob,  and  mulben-y-  trees  in  Cyprus, 
3.39 

Opium  trade  in  Persia,  608 ; of  India,  644, 
letter,  by  Sir  G.  Balfour,  705 

, Indian,  in  China,  407 

Orange  trade,  2.33 
Orkney,  New  Zealand  flax  in,  221 
Owen,  W.  H.,  disc.,  conference  on  public 
health,  652,  66.3,  667,  675,  676,  678,  712 
Owen,  Sir  Philip  CunlifFe,  K.C.M.G.,  chair, 
Lambeth  Pottery,  344 
Ozokerite,  production  of,  in  Utah,  31 


Paint,  Balmain’s  luminous,  paper,  by  Prof. 
0.  W.  Heaton,  361 ; letter,  h\  E.  F.  Mondy, 
440 

Painters,  artist,  present  system  of  obtain- 
ing materials  in  use  by,  paper,  by  AV. 
Holman  Hunt,  485 ; meeting  at  Grosvenor 
Gallery,  637,  669  ; letter,  &c.,  relating  to 
the  paper,  522,  550 

Panama  Canal,  paper,  by  Capt.  Bedford 
Pirn,  67 

Pandermite  a new  boracic  mineral,  767 
Paper,  quality  of  the,  used  by  the  daily 
, press,  30 


Paper  from  w-ood,  17 
Paper-hangings,  arsenical,  paper,  150 

^ (see  Poisonous  colours) 

Paper-making  industries  in  China,  811 
Parasol  handles,  arundo  donax  for,  589 
Paris,  Hotel  de  Ville,  rebuilding  of,  648 

Museum  of  Decorative  Art,  636 

Museum  of  Hygiene,  771 

water  supply,  687’ 

Parish,  F.,  disc.,  conference  on  progress 
of  public  health,  680,  715 
Patent  bill,  a new,  358 

law,  French,  688 

office,  report  for  1878,  15 

record,  874 

reform,  904 

Patents  in  the  United  States,  lette?’,  by  W. 
Lloyd  AVise,  440 

Paterson,  T.  G.,  letter,  Iceland  and  its 
resources,  609 

Patey,  C.  H.  B,,  deputation  on  postal  tele- 
grams, 737 

Paul,  AV.,  disc.,  sewage  of  London,  29; 

paper,  futm-e  of  Epping  Forest,  177 
Pearce,  Mr.,  disc.,  conference  on  public 
health,  714 

Pearsall,  T.  J.,  disc.,  Balmain’s  lundnous 
paint,  393 

Pell,  A.,  M.P.,  disc.,  agricultural experienc, 
548 

Perkins  engine,  report  of  F J.  Bramwell, 
F.R.S.,  796;  voyage  of  the  Anthracite, 
902 

Perry,  Prof.,  disc.,  apprenticeship,  45; 

paper,  teaching  of  technical  physics,  167 
Perry,  Sir  T.  Er.sldne,  disc.,  Russia’s 
influence  over  the  inhabitants  of  Central 
Asia,  481 

Persia,  opium  trade  in,  608 
Peters,  Mr.,  disc.,  Herat,  198 
Petroleum,  ancient,  65 

-,  as  fuel,  761 

Pfomides,  C.,  disc.,  views  of  colonisation, 
279 ; paper,  art  in  Japan,  418 ; disc., 
Marco  Polo,  724 

Photography,  some  recent  advances  in, 
paper,  by  Capt.  Abney,  611 
Photophone,  Graham  Bell’s,  847 
Physics,  application  of,  to  the  arts,  lectures, 
189 

, teaching  of  technical,  p«pe?’.  Prof. 

J.  Perry,  167  ; letterhY^.  P.  Thompson, 222 
Piassava  fibre,  772 

Pirn,  Capt.  Bedford,  M.P.,  paper,  Panama 
Canal,  67 

Pittsburgh  glass  trade,  291 
Plants,  new  commercial,  357 ; referred  to  in 
the  report  of  Kew  Gardens,  85 
Pneumatic  clocks  in  Paris,  792 

telegraph  in  Paris,  706 

Poisonous  colours,  committee  on,  443 ; 
annual  report,  694 

Poisons,  our  domestic,  paper,  I.  G.  Carr, 
150;  letter,  by  J.  Crossley  and  Sons,  341, 
388 

Pole,  Dr.  AV.,  F.R.S.,  chair,  history  of 
musical  pitch,  293 

Polo,  Marco,  paper,  by  Col.  Yule,  C.B., 
.594,  723 

Population,  migi-ations  of,  782 

of  the  globe,  341 

of  England  and  Wales,  716 

Pork,  American  bacon  and,  607 

, diseased,  imports  of,  from  America, 

500 

Post-office  telegraphs,  annual  report,  697 
Postage  stamps,  savings  in,  812 
Postal  congress  at  Paris,  894 
indicator,  874 

telegrams,  petition  of  Council  to 

Postmaster-General,  707 ; deputation  to 
Postmaster-General,  735 
Posting,  proofs  of,  267,  772 
Potato  cultivation,  470 
flour,  637 

Pottery,  gas  furnaces  and  Idlns  f or  bm-ning, 
paper,  H.  Guthrie,  235 

, on  the  fm-ther  development  of  the 

flne  art  section  of  the  Lambeth,  paper,  J. 
Sparkes,  344 

Pratt,  Hodgson,  disc.,  apprenticeship,  44 
Preece,  AV.  H.,  Juvenile  lectures  : — I.  Re- 
cent wonders  of  sound,  107 ; II.  Recent 
wonders  of  light,  1 29  ; on  the  proper  form 
of  lightning  conductors,  8.35  ; electricity 
in  collieries,  912  ; first  elected  on  Council, 
699 

Printing  proccsse.s,  autographic,  paper,  T. 
Bolas,  135 
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Prizes  ; — 

Prince  Consort,  presentation  of,  11 
Council,  presentation  of,  11 
Owen  Jones,  for  designs  for  furniture,  849 
See  also  “ Medals  ” 

Pyrene  oil,  634 


Quaritch,  B.,  disc.,  history  and  art  of  book- 
binding, 465 


Pac,  Dr.  John,  P.E.S.,  chair,  Iceland  and 
its  resources,  503 

Euilway  across  Newfoundland,  734 

route  to  India,  paper,  B.  Haughton, 

409  ; letter,  by  P.  Tayler,  441 
Eailways,  electric,  893 
Eaisins  for  wine  in  Prance,  874 
Eansome,  Mr.,  disc.,  utilisation  and  pro- 
perties of  blast  furnace  slag,  586 
Eathbone,  Col.,  disc.,  agriculture  in  Madras 
Presidency,  575 

Eawlinson,  E.,  C.B.,  disc.,  conference  on 
public  health,  668,  667,  668 
Head,  Clare  S.,  disc.,  agricultural  experi- 
ence, 547 

Eeading-room,  contributions  to,  921 
Eeaping  machine,  invention  of  the,  499 
Eeay,  Lord,  first  elected  on  Council,  699 
Eednian,  W.,  disc.,  utilisation  and  proper- 
ties of  blast  furnace  slag,  586 
Eeid,  Mr.,  disc.,  utilisation  and  properties 
of  blast  furnace  slag,  586 
Eesin  and  tm-nentine  in  the  United  States, 
636 

Eesolutions  at  annual  conference  on  pro- 
gress of  public  health,  650 
Eliea  fibre,  preparation  of,  189 
Eichard.son,  Dr.  B.  W.,  P.E.S.,  chair, 
causes  of  disease  in  tropical  countries, 
217  ; on  thrift  in  relation  to  food,  383 ; 
additional  lecture,  Pleu.«.s’s  diving  appa- 
ratus, 5.57 ; disc.,  conference  on  public 
health,  712 

Eicliardson,  Mr.,  disc.,  arts  and  commerce 
of  Madagascai’,  631 

Eichtcr,  O.,  Comsul-Grcneral  for  Sweden, 
disc.,  trade  routes  between  England, 
Norway,  and  Siberia,  606 
Eieg,  llev.  Ai-thur,  ohituary,  820 
Eoberts,  Owen,  disc.,  teaching  of  technical 
physics,  175  ; fir.st  elected  treasurer,  699 
Eobei-tson,  AV.  E.,  paper,  agriculture  in  the 
i\ladras  Presidency,  562 
Eobins,  H.  C.,  disc.,  teaching  of  technical 
l)hysics,  174  ; riisc.,  Lambeth  pottery,  356  ; 
buildings  for  secondary  educational  pur- 
po.sc.y,  429 

Eobin.son,  Dr.,  disc.,  conference  on  public 
bcallli,  660 

Eobiii.son,  Sir  E.,  K.C.S.T.,  chair., 
agriculture  in  the  Madras  Presidency,  562 
Eo.  ic.  Prof.,  P.E.S.,  chair,  Balmain’s 
luminous  i>aint,  389 

Eo-o,  Anderson,  disc.,  Lambeth  pottery. 

Bout  ledge,  'I'.,  letter,  influence  of  electric 
light  111)011  vegetation,  387 
Royal  Institution,  88 

Eiibber  printing  surfaces,  letter,  by  J. 
Leighton,  802 

— (.see  India  nibbcr) 

Eumball,  T.,  disc.,  best  route  for  a line  of 
railway  to  India,  416 

Enm.si  y,  W.  S.,  scrutineer  at  annual  meet- 
ing, (ISO 

Eusm  H,  .1.  Scott,  F.E.S.,  disc.,  Euphrates 
Valley  route,  266;  disc.,  Eu.s.sia’s  influence 
over  the  inhabitants  of  Central  Asia,  483 
Eussia,  boxwood  in,  65 

— her  influence  over  tlie  inhabitants 

of  Central  Asia  during  the  last  ten  years, 
paju  r,  by  A.  Vambeiy,  475 
Eu.ssian  grain,  .802 

surveys  in  the  Balkan  Peninsula, 

771 


S. 

Saigon  and  Cochin  Cliina,  populatii 
goveniment,  and  exports  of,  15 
St.  Gothard  Tunnel,  (418 
Salunmns,  J.  E.,  disc.,  >iews  of  colonisath 
. 279 


Sand  distributor,  524 

Sanitary  Assurance  Association,  915 

Institute,  820 

reform,  opening  address,  8 

reformer,  woman  as  a,  872 

rules  for  pubhe  buildings,  904 

section,  public  meeting,  639 ; an- 
nual report,  694 

(see  Health,  Public) 

Sapphire  mines  of  Siam,  770 
Sargeaunt,  W,  C.,  C.G.M.,  chai?’,  prospects 
of  the  Transvaal,  199 

Saimders,  Trelawney,  disc.,  Panama  Canal, 
83  ; disc.,  transport  for  Eastern  Equatorial 
Africa,  367 ; disc.,  Eussia’s  influence 
over  the  inhabitants  of  Central  Asia,  483 
Savings  in  postage  stamps,  812 
Schofield,  T.,  disc.,  conference  on  progress 
of  public  health,  664,  668 
School  Board  of  London,  Mr.  Twining’s 
offer  of  scientific  class  lessons  for  teachers 
of,  13 

drUl,  753 

School  buildings,  joayjer,  by  E.  C.  Eobins,  429 
Schools,  science  teaching  in,  letter,  by  T. 
Twining,  761  ; British  Association  report, 
838 

, singing  in,  761,  846 

Science  in  elementary  education,  838 

teaching  in  schools,  letter,  by  T. 

Twining,  761 

, applied.  Exhibition,  Paris,  163,  186 

Scientific  object  lessons  for  School  Board 
schools,  13 

Scott,  Gen.  H.  Y.  D.,  E.E.S.,  paper,  .sug- 
gestions for  dealing  with  the  sewage  of 
London,  19 ; letter,  47  ; Society’s  silver 
medal  awarded  to,  695 
Seebohm,  H.,  paper,  trade  and  eommerce 
with  Siberia,  via  the  Kara  Sea,  210 
Selwyn,  Admiral,  chair,  Herat,  192  ; disc., 
art  of  the  silversmith,  381 
Sessional  arrangements,  1879-80,  1 ; 1880- 
81,  895 

Sewage  of  London,  suggestions  for  dealing 
with,  paper.  General  Scott,  19  ; letter, 
47  ; letters.  Col.  A.  S.  Jones.  48 ; G.  Eedes 
Eachus,  49 

farms.  Agricultural  Society’s  re- 
port on,  549 

works  at  Aylesbury,  761 

(see  Health,  Public) 

Seymour,  Mr.,  disc.,  Iceland  and  its  re- 
som-ces,  511 

Shaftesbury,  Earl  of,  K.G.,  chair,  national 
insurance,  739 

Shantung,  China,  geography,  population, 
and  productions  of  the  province  of,  394 
Shaweross,  AV.  T.,  disc.,  conference  on  i>ro- 
gress  of  public  health,  666,  668,  677,  680 
Ships,  protection  of,  from  loss  by  fire,  and 
from  loss  by  sinking,  announcement  67, 
89 ; report  of  committee,  554 ; annual 
report,  694 

Shiraz  (Bushire),  land  cultivation  in,  768 
Shoolbred,  J.  N.,  on  the  electric  lighting  of 
interiors  of  large  buildings,  12  ; letter,  ap- 
prenticeship, 64 

Showers,  Gen.,  letter,  on  Indian  agriculture, 
590 

Siam,  sapphire  mines  of,  770 
Siberia,  trade  routes  between  England, 
Norway  axidi,  paper,  by  Lt.  G.  T.  Temple, 
E.N.,  599 

, trade  and  commerce  with,  via  the 

Kara  Sea,  paper,  H.  Seebohm,  210 

, trade  with,  161 

Sibree,  Eev.  J.,  paper,  arts  and  commerce 
of  Madagascar,  594,  623 
Siemens,  Dr.,  F.E.S.,  vote  of  thanks  for 
chairman’s  address,  11 

, applications  of  the  dynamo- 

electric  current,  646 ; influence  of  electric 
light  on  vegetation,  357 
Silk-producing  bombyces  and  other  lepi- 
doptera,  229,  337 

Silks,  wild,  of  India,  catalogue  of,  217 
Silversmith,  the  art  of  the,  paper,  by  AV. 
H.  Singer,  370 

Simmonds,  P.  L.,  imports  of  diseased  pork 
from  America,  500  ; production  and  com- 
merce of  lac,  618 ; opium  trade  of  India, 
644 

Simon,  J.,  C.B,  F.E.S.,  chair,  our  dome.stic 
poisons,  150 

Simpson,  G.,  disc.,  history  and  art  of  book- 
binding, 465 

Simpson,  'yh'.,  paper,  art  vestiges  in  Afghan- 
istan, 51 


Singer,  H.,  presentation  of  medal  to,  11 ; 

paper,  the  art  of  the  sHver-sinith,  370 
Singing  in  pubhe  elementary  schools,  358, 
405,  551,  761 

Slag,  utilisation  and  properties  of  blast 
furnace,  paper,  by  C.  AVood,  576 
Smallpiece,  AV.,  disc.,  conference  on  pubhe 
health,  714 

Smith,  Adolphe,  disc.,  conference  on  pro- 
gress of  public  health,  659,  667,  676,  681 
Smith,  T.  Eoger,  disc.,  buildings  for  second- 
ary educational  pu^oses,  438 
Smyrna,  Armenian  horary,  letter,  by  Hyde 
Clarke,  341 

, tenure  and  produce  of  land  in,  919 

Social  science  congress,  Melbourne,  782 
Society  of  Arts,  objects  and  early  history, 
opening  address,  6 ; its  interest  in  straw 
plait  manufacture,  30 ; lists  of  officers, 
381 

“ Society  of  Science,  Letters,  and  Ai-t,”  51 
Solar  heat,  direct  application  of,  734 
Sorghum  cultivation  in  America,  165,  469 
Sound,  recent  wonders  of,  juvenile  lecture, 
AV.  H.  Preece,  107 

South  Kensington  Museum,  lectures  on 
application  of  physics  to  the  arts,  189 
Sparkes,  J.,  paper,  on  the  fui’ther  develop- 
ment of  the  ttne  art  section  the  Lambeth 
pottery,  344 ; Society’s  silver  medal 
awarded  to,  673,  695 

Spence,  J.  Berger,  disc  , a new  metallic 
compound,  229 

Spence’s  metal,  paper.  Dr.  G.  Cole,  225  ; 

letters,  AV.  Faija,  E.  Morton,  267 
Spiller,  J.,  disc.,  newer  artfficial  colouring 
matters  derived  from  benzene,  447  ; disc., 
recent  advances  in  photography,  616 
Spon,  Ernest,  disc.,  Iceland  and  its  re- 
sources, 511 

Spottiswoode,  AV.,  P.E.S.,  chair,  some  of  the 
optical  properties  of  crystals,  594  ; lu’st 
elected  on  Council,  699 
Spratling,  AV.  J.,  disc.,  buildings  for  second- 
ary educational  pmqooses,  438 
Stab,  S.,  letter,  on  tenure  and  produce  of 
land  in  Smyrna,  919 

Standage,  H.  S.,  letter,  on  colour  blindness,. 
£01 

Stanfield,  Eight  Hon.  J.,  chair,  conference 
on  progress  of  public  health,  651,  673,  7U7 
Statistics,  vital,  684 

Steamers,  liquid  fuel  for,  letter,  by  A.  Barff, 
811 

Steel,  compressing  fluid,  874 
Steel  rads,  Bessemer,  in  Germany,  820 
Steering  and  checking  gear,  letter,  by  Capt. 
J.  B.  Heathorn,  812 

Stevenson,  J.  C.,  M.P.,  chair,  noxious  gases 
bill,  280 

Storey,  S.,  disc.,  conference  on  progress  of 
public  health,  680,  681,  682 
Strathnahn,  Field  Marshal  Lord,  G.C.B., 
chair,  Euphrates  Valley  route  to  India, 
256 

Straw  plait  manufacture,  improvements  in, 
30 

Sugar  from  the  sorghum  plant,  469 

cane,  production  of,  88 

Swabey,  Mr.,  disc.,  trade  with  Siberia,  215 
Swedish  and  Norwegian  forests,  221 
Sydney  exhibition,  1879,  49,  648 


T. 

Talking  machine,  Faber’s,  609 
Tayler,  F.,  letter,  Euphrates  AAlley  railway, 
289  ; letter,  railway  route  to  India,  441 
Tayler,  S.  S.,  disc.,  prospects  of  the  Trans- 
vaal, 209 

Taylor,  C.  E.,  disc.,  conference  on  public 
health,  667,  668,  682 

Taylor,  Dr.  Swaine,  disc.,  our  domestic 
poisons,  160 
Tea,  new  kinds  of,  441 

, Indian,  637 

Teachers’  training  syndicate,  189 
Technical  education  (see  “Education”) 
Telegrams,  money  order,  in  New  Zealand,. 
■ 670 

, postal,  petition  of  Council  to 

Postmaster-General,  707  ; deputation  to. 
Postmaster-General,  735 
Telegraph,  pneumatic,  in  Paris,  706 

, triplicate  Marseilles  and  Algiers- 

eable,  858 

Telegraphic  inaccuracies,  819 
Telegraphs,  Post-office,  annual  report,  696- 


INDEX  TO  VOL.  XXVIII, 


929 


Telegraphs  in  Xew  South  "Wales,  874 

in  New  Zealand,  232 

Telephone,  new  use  for  the,  716 

in  America,  189 

Temperatm-e,  effect  of,  on  vegetation,  220 

of  carbon  points  in  the  electric 

lamp,  162 

of  town  water  supplies,  832 

Temple,  Lieut.  G.  T.,  trade  routes  between 
England,  Norway,  and  Siberia,  599 
Tennant,  J.,  disc.,  annual  meeting,  700 
TeiTien  de  la  Couperie,  A.,  paper,  Cliina 
and  the  Chinese.  594,  725 
Thin,  Dr.,  disc.,  causes  of  disease  in  tropical 
coimtries,  254 

Thomas,  Mons.,  his  calculating  machine, 
18 

Thompson,  G.  H.,  letter,  on  inventions  of 
reaping  machines,  499 
Thompson,  Prof.  S.  ~P.,  paper,  apprentice- 
ship, scientific  and  imscientific,  34  : letter, 
technical  education,  223 
Thomson,  Sir  William,  F.R.S.,  on  im- 
proved lights  for  lighthouses,  61  ; pre- 
sentation of  Albert  medal  (for  lS79)to,  649 
Thrift  in  relation  to  food,  383 
Thudichum,  Dr.,  disc.,  om- domestic  poisons, 
159 

Tobacco,  consumption  of,  233 
3'onga,  a remedy  for  neuralgia,  645 
Topiis,  F.,  presentation  of  medal  to,  11 
Torrens,  Sir  Robert,  K.C.W.G.,  disc.,  %-iews 
of  colonisation,  278 

Tracy,  J.  I.,  disc.,  sewage  of  London,  29  ; 

disc.,  future  of  Epping  Forest,  183 
'Prade,  revival  of,  834 

between  India  and  the  Chinese 

dominions,  letter,  by  .iinglo-Indian,  289 
of  India,  769 

routes  between  England,  Norway, 

and  Siberia,  paper,  by  Lt.  G.  T.  Temple, 
R.N.,  599 

Transvaal,  commercial  and  social  prospects 
of  the,  paper.  Rev.  G.  Blencowe,  199 
Treasmers’  financial  statement,  1879-80,671 
Txebizond,  population,  industries,  and 
agriculture  of,  396 
Trees  in  Kensington  Gardens,  798 

in  to^ms,  their  sanitarj’  results,  31 ; 

letter,  Hyde  Clarke,  64 
Trevelyan,  Sir  Charles,  disc.,  agriculture  in 
Madras  Presidency,  575 
Tripe,  Dr.,  disc.,  conference  on  public 
health,  665,  678,  679,  680,  68:1,  710 
Tm-pentine,  resin  and,  in  the  United  States, 
636 

Tiison,  Prof.,  disc.,  Balmain’s  luminous 
paint,  393 

Tusser  silkworm,  rearing  of,  229,  337 
Twining,  T.,  offer  to  School  Board  of 
London  of  scientific  class  lessons  to  their 
teiichers,  13 ; letter,  improvements  in 
\-iolin.s,  670 

Tyler,  Sir  Hemy,  disc.,  Euplirates  Valley 
railway,  264 


U. 

United  States,  patents  in  the,  letter,  by  W. 
Lloyd  Wise,  440 

, resin  and  turpentine  in,  636 

, inunigration  into  the,  700 

(see  also  “America”) 

Uruguay,  population  and  industries  of,  104 
Utah,  production  of  ozokerite  in,  31 

V. 

Vaccination,  165 

Vacher,  Dr.,  disc.,  conference  on  public 
health,  666,  680,  681,  682,  712 
Vambery,  A.,  paper,  Russia’s  inflftence  over 
the  inhabitauts  of  Cential  Asia  during 
the  last  ten  years,  475 
Vegetables,  coloirring  of  preserved,  838 
Vegetation,  effect  of  temperature  on,  220  ; 
influence  of  electric  light  on,  357  ; letter, 
by  F.  Routledge,  387 

Venice  and  Muiuno  Glass  and  Mosaic 
Company,  16 

Veterinary  congress,  Brussels,  811 
Victoria,  mineral  statistics  of,  14 
Vintage  of  France  in  1879,  632 
Violins,  improvements  in,  letter,  by  H. 

Walduck,  646  ; letter,  by  T.  Twining,  670 
Voelcker,  Dr.,  F.R.S.,  disc.,  sewage  of 
London,  27  ; agriculture  in  Madras 
Presidency,  577  ; disc.,  conference  on 
public  health,  683 


WaiUy,  A.,  silk-producing  bombyces  and 
other  lepidoptera,  229,  337 
Wakefield,  Mr.,  disc.,  conference  on  public 
health,  712 

Walduck,  H.,  letter,  improvements  in  vio- 
lins, 646 

Walford,  Cornelius,  disc.,  Panama  Canal, 
83;  disc.,  histoiy  and  art  of  bookbind- 
ing, 464  ; disc.,  national  insurance,  748 
Wall,  Mr.,  disc.,  art  in  Japan,  428 
Wallace,  A.  R.,  disc.,  future  of  Epping 
Forest,  184 

Wallace,  Dr.  W.,  presentation  of  medal  to, 
11 

Waller,  Rev.  II.,  disc.,  causes  of  disease  in 
tropical  countries,  2.53  ; disc.,  transport 
for  Eastern  Equatorial  Africa,  368 ; disc., 
a new  metallic  compound,  229 
Wallis,  Geo.,  disc.,  Lambeth  pottery,  355 
Wardle,  T.,  catalogue  of  the  wild  silks  of 
India,  217  ; presentation  of  medal  to,  11 
Water  supplies,  town,  temperature  of,  832 
Water  .supply  of  London,  letter,  by  Sii’ 
II.  Cole,  443  ; proposed  conference,  525, 
553;  proposal  by  J.  W.  Welbome,  770; 
report  of  select  committee,  789 ; Lord 
Fortescue’s  speech,  799 ; Col.  Bolton’s 
report,  185 

, Paris,  687 

towns,  185 


Watford  School  of  Music,  165,  388 
Watherston,  E.  J.,  disc.,  apprenticeship,  46; 

disc.,  art  of  the  silversmith,  379 
Way,  Prof.,  disc.,  conference  on  public 
health,  661,  662,  665,  677,  683 
Weale,  W.  H.,  disc.,  history  and  art  of 
bookbinding,  463 

Weaver,  Mr.,  disc.,  conference  on  public 
health,  682 

Webb,  Ada  F.,  presentation  of  Couneil  prize 
to,  11 

Webber,  Lieut. -Col.,  re-elected  on  Council, 
699 

Wheat  harvest  in  South  Australia,  65 

, pi’oduction  of  California,  162 

Wheatley,  H.  B.,  paper,  history  and  art  of 
bookbinding,  449  ; Society’s  silver  medal 
awarded  to,  673, 695 

Wiggins,  Capt.,  disc.,  trade  with  Siberia, 
215 

Williamson,  Prof  A.  AV.,  F.R.S.,  clt,airy 
buildings  for  secondary  educational  pm- 
poses,  429 

Wilson,  Dr.,  disc.,  conference  on  public 
health,  677 

Wine,  raisins  for,  in  France,  874 

vintage  of  France  in  1879,  632 

trade,  French,  341 

Wire  book-sewing  machine,  340 
Wise,  W.  Lloyd,  letter,  patents  in  the 
United  States,  440 

Wolff,  Sir  H.  Drummond,  K.C.B.,  disc., 
Euphrates  Valley  route,  264 
Woman  as  a sanitary  reformer,  872 
Wood,  Charles,  paper,  utili.sation  and  pro- 
perties of  blast  furnace  slag,  576. 

Wood,  H.  T.,  secretary,  vote  of  thanks  to  Dr. 
Graham,  149  ; disc.,  teaching  of  technical 
physics,  174;  disc.,  a new  metallic  com- 
pound, 228  ; disc.,  use  of  gaseous  fuel,  520- 
AVood,  J.  AV.,  silver  medal  awarded  to,  554 
Wood,  paper  from,  17 
AVood-carving,  School  of  Art,  610,  874 
AVool,  exhibition  of,  at  Crystal  Palace, 
782 

exports  from  New  Zealand,  610 

AVoollen  industry  of  the  world,  812 
AVoolsorters’  disease,  645 
AVorsley,  Mr.,  disc.,  noxious  gases  bill,  287 
Wright,  Dr.,  disc.,  conference  on  public 
health,  666,  678,  679,  681,  709 
Wylde,  Mr.,  disc.,  transport  for  Eastern 
Equatorial  Africa,  369 


Y. 

Yeld,  Dr.,  disc.,  conference  on  public  health,. 
667,  668,  710 

Young,  Frederick,  disc.,  future  of  Epping 
Forest,  183;  disc.,  prospects  of  theTran-s- 
vaal,  207  ; letter,  national  education  and 
colonial  resources,  762 
Yule,  Col.,  C.B.,  disc.,  art  vestiges  in 
Afghanistan,  59 ; paper,  Alarco  Polo,. 
594,  723 


LONDON  : PEINTED  BY  AV.  TEOUNCE,  GOUGH-SaUAEE,  FLEET-3TEEET,  E.C. 


